| NTERFACE DEVICE FIELD OF THE | NVENTION 5 [001] The present invention
relates to a configurable / reconfigurable interface device for
interfacing a Multinmedia streamtransm ssion source or receiver to a
conmputer. This includes transferring, processing, manipul ating and
presenting of audio / video streans. 10 BACKGROUND OF THE | NVENTI ON
Description of the Related Prior Art [002] Devices such as set top boxes,
modul ators, etc, have ports 15 tanmkesf@asswmas ous types of Multinedia
streans. Exanples of Miltinmedia streans streans are MPEQ transport

stream MPE&XA transport stream MPEG/ transport stream digital television
transport SHYESNPFandE MNYENGEONNnition tel evision transport stream To
process the Miltinmedia streamthe device coupled to 20 the transport nedi um
must conply with required, electrical characteristics and the transport
stream Pr ot GO . TERrPRIRAN; ARVERAGITY iT@darcPdulde cPBEigactbleyfe of i nput

stream nmustr@nregesificalinteepnsd radctied apd GarLguied 4 auTeehedihe .
electrical and protocol characteristics for the type of Multimedia stream

25 bei ng r eCEEd T FOYBIT ERENPPEC O P pEFEE | té?r@ PEREfRTed TSt he
fol | ow ng piatcAntesdocanset-gihy, Wb cafs sexgnhaai ipl)l a EPn @ %3P @@ e A2n{ g \WO

97/ 26762 Al ({g)/us 6008777 A and (4) US 2003143985 Al 30 [004] EP0910208 A2
inits prlor art /sitee threa" ﬁapanese Pat ent Kokai Publications:

a) JP- A18- 307784 which uses PC (Personal Conputer) based tuner reception of
anal og TV. (dcxdBobdad-&3 Aie4 whblefhas limtation of using special purpose
LSl to decode the 35 TS (Iransport Stream) on the tuner card before
transmtting to the PC. (c) JP-A-5-328320 sets out a nodel for receiving

anal og Description of the Related Prior Art

[002] Devices such as sget top boxes, modulators, etc, have ports
15 to interface various types of Multimedia streams. Examples of
Multimedia streams streams are MPEG2 transport stream, MPEG4-
transport stream, MPEG7 transport stream, digital television
transport stream, and high definition television transport
stream. To process the Multimedia stream the device coupled to
20 the'transport medium must comply with required, electrical
characteristics and the transport stream protocol. Currently an
individual module for each type of input stream must be
specifically constructed and configured to meet the electrical
and ﬁrdtocdl characteristics for the type of Multimedia stream

25 being received.

[003] Examples of prior art are presented in the following patent
documents by way of example: (1) EP 0910208 A2 {2) WO 97/26762 Al
(3) US- 6008777 A and (4} US 2003143985 Al
30 .
[004]'EP-0910208 A2 in its prior art sites three Japanese Patent
Kokaiqublications: a)JP-A-8-307784 which uses PC (Personal
Computér) bésed tuner reception of analog TV. (b) JP-A-8-237154
which has iimitation of using special purpose LSI to decode the
35 TS (Trénsport Stream) on the tuner card before transmitting to
the PC;fc)XJP—A—5—32832O sets out a model for receiving analog

terréstrial’character multiplexer TV broadcast reception by the



terrestrial: character nmultiplexer TV broadcast reception by the 1 PCvia
an RS-232 interface. However this arrangenent does not deal with Transport
Stream (TS). [005] The art of reception dealt in EP 0910208 A2 relates to
CA 5 based and free-view digital TV broadcast. However the system has
inherent limtations; (a) the receiver hardware interfaces to system bus
and utilizes hardware based DVA technique to transfer streamdata.fromthe
interface bparda anPts-430) 1£Ifaar@a@egran9weivdenﬁ1ilifsi Gatrbageneedside@ hAeccarried
out by hard %gre Plﬁ filtering_ 10 in |nterface card. (c) The stream
handl ing antPl &Y Rg TR PEECTY [006] WO 97/26762 Al, discloses

"bus interface" connectlng t he adapter card and personal conputer, that

al  ovs the figt abodasa oA Leam &, demmdubates 0 dsot LansITLLLEd bogd he PC

The "bus in nmeans ane as "interface converting nmeans is
sited i ® t easgdaprtof r fratvEfy éé@HWntTVUSTQQ@%SFBQ@QWGY%7t]h€Tr$iY§t@matilarﬁ | S

t oo generi CinHdren® KNQWhdi®nand 4y éﬂ%'r@@&@@@%“ﬁ%idw&?é sPeGirhlces to !
applications, in many individu I speci f forns engi neers skilled

in the art. SSEStg"’m JR/HEnan‘? ﬁ{térrlf‘-éﬁ? n@arqﬂa@’ﬁ BPS%DP@ ¥8c%bcﬂ+eatt6’r §rapgfer
| nt ernet castkeanCanear fiem tha Fhtevidee, bBagattad pAudi(B) i ThdDARBiam 25 [ 008]

Anot her |imt tlon s t hat MD 97/26762 Al Qr r
conputer/PCﬂ%pgblﬁlcklH%ef?hce ?or° StFéAm ra%’ & Fé?? %]ﬂﬂ)%llgerlng

har dwailé/ sofn wanee inhatface reqdir écd) tThegeheeart élanlddgng sh@rElaviingsyspat hy
with the prptpgely assgsi@ied with the stream™ to match the hardware
interface requirenent of external 30 devices. [009]. US 6.008777 A

di scl oses an arrangenment where by local PC TV signal is converted to

PAL/ NTSC angdqad WY sv,gmiszamd t g ansIadelzed. “blﬂ"ﬁﬂtleﬁééé" Orbdn&ebhiﬁg the

I nvention IS JSE%E %grg 3@.%%%Lgngﬂtg%ﬁggtggélégg li %s the digital data
15 from a demodulator to be transmitted to the PC. The “bus

ihterface"}means the same as “interface converting means” that is

sited in the claim of patent document US$ 2003143985.

[007] This claim is too generic. It is known to and is
20 1mplemented for specific applications, in many individual
. spec1flc forms by the engineers skilled in the art. E.g. when
1nterﬁa01ng( Digital TV TS to medulators, PC Internet card,

Camcorder via Firewire, Digital Audio in DAB etc.

25  [008] ‘Another limitation is that WO 97/26762 Al, Ignored to
propoée'aiéémputer/PC specific interface for stream
tfanspértétion; hardware/software that is required to generate
1ogicrsigna1 in sympathy with the protocol asscciated with the
streamfuﬁé match the hardware interface reguirement of externé}

30 devices.

[OOQIfUS 6008777 A discloses an arrangement where by local PC TV
signél‘is converted to PAL/NTSC analog TV signal and transmitted.
The 1imitétion in this invention is that it only deals with

35 analdg‘TV:Signals.



2 [010] US 2003143985 proposes the stream ng "noving i mage" by
“transmtting apparatus” of "formatted data bit streant via "interface
converting means". The "interface converting neans", neans the sanme as the
"bus interface" sited in the claimof 5 patent document WO 97/26762. [011]
This claimassociated with the transmssion is also too generic. It is
known and is inplenented, for specific applications, in many i ndividual
Isloeci fic foree ]Eyjst Bgo%éﬁgpggp&&§ Iﬂjhlel gbrédhmidie “Abtring Oi]m"a]ge”A]/agtC her
imtation s that | “ not . propose_a conputer,

Speci 11 ¢ 1 nt GRS EFOPS ATELRELEL afe POy EREF T IREPaRF of SR a®t hat | s
requi red to"ygererfate dﬁwempmgsmgm@d" 1 IThsy mpat dnyf awiet hother tpimet oeehs”,

assoct at ed i the oghd SAMene! 0BtSh Lhechargvare shnter faga. qui roment

of external VI ces e present invention provides an interface
unit th&t iBAtexy cloArnefy &P L7780 gured to receive or transnit a
plurality of types of digital bit stream Thus allowi ng a variation of
single |nterface unit_to be configured / reconfigured and adapted for
i ndependent {0 Hpplffe gt FHHe" afﬁo[cééiﬁ?d Ao BRE oA SGRRELP of S tHECT R9®ntion i s
to receive dgendsiansottia Mticgint ahabid istneasneedorfdirngptoitie el ectrical
characteristics of.a nultinedia, Sﬁ% aqm recel ver/tr nsmttecr and the bit

e © 309BRIEF

st ream pr ot 9¢0 lc‘m_‘]‘:Lonsic)I ur d Yy 6 meAT & BT SSATC LN

SUMVARY CCOF $MNMVENT] ON f10d 54rt.Accordi ng to one aspect of the i nvention there
is provided an interface between a digital device for transmtting /

receiving 35 a Multi'nedia stream and a conputer, the interface conprising:
3 [012] Another limitation is that US 2003143985, it did not

propose a computer/PC specific interface for stream

transportation; hardware/scftware that i1s required to generate
15 logid signal in sympathy with the protocol associated with the

streaﬁp to ﬁatch the hardware interface reguirement of external

devices.

[0131'Theépresent invention provides an interface unit that is
20 configuréd /. reconfigured tc receive or transmit a plurality of

types‘of digital bit stream. Thus allowing a variation of single

intetface unit to be configured / reconfigured and adapted for

independent applications.

25 [014]: An obtional object of the invention is to receive /
transmlt a’ digital bit stream according to the electrical
characterlstlcs of a Multimedia stream recelver/transmitter and
the bit stream protocols of a plurality of Multimedia stream '
ty?eé{

30 L

BRIEF .SUMMARY OF INVENTION
[015]?Accdrding to one aspect of the invention there is provided
an interface between a digital device for transmitting / feceiving

35 ' ‘a Multimedia stream and a computer, the interface comprising:



(a) a Multimedia streamtransmtter/receiver (transceiver) for
transmtting digitally streamed content to a digital device or receiving
digitally streaned content fromthe digital device; 5 (b) a conputer bus
interface for receiving/transmtting data via a conputer bus of a conputer
for use by the conputer or as provided by the conmputer; and (c). a data
converter for converting nedia streans received 10 by the external device

ibnt 0 s; r (eggn dagI a(&'ﬁ%ﬁ‘bﬂu@tbﬁe&%@ ROERHML efa_msemmewecy%@ig%rt Qtt:’é!ﬁs@éldfﬂélﬂf er
us; an a data copverteyr, for_converting streaned data received, from
Lhe comput 6FoT 6 ARG E 519 ¥ 80 FRLTECP TaraToroUa b fhe o4 lefesifal o
stream r ecerasrivingl6] gitrlef erabayed henkkht | fiesh ahet deadr arsdeeyer i s
configured / reconfigured to nmeet electrical characteristics of the
digital device. Preferably the data converter is configured / 20

reconfi gured to fdeta emavteaisd sotentprotiorolrscet vine tdrgenattinteviace.

Preferably {he Lonrghesr Dis bRt 8T EagRites: @eﬁfa&urkgﬂ the IRKlLl setLical

characteristics, of the conputer bus and to neet ata transm ssi on protocol

of the conpti¥rF IOy 28 FPPPUPFEf é#%bly the data converter is configured /

reconfigured to convert data into a selected Miultinedia streamformat, the

sel ected format gg,\)i régd%;:gnglrll@edrtte% %he dat a _convert a eorovi ed by
a rt

r_in_dat
'the conputer via tKe “Gohputer bds. "3b (UI8T ﬁ’P%f%‘?%bﬁ Yy ThE™8at & CdRGer t er
i s al sdCconby ncedxternelolefviigar tate Gteeanedatd hwekbliei ppdite stmpabef rom a

sel ected foramt, 1,9t Qedala tpsableobye t hescomput er when provided to the
conput er bus, the selected format” being signalled to the data converter in

t he data provided by the conputer via the conputer 35 buss 4 [019] -

Al ternatively thesdal aaeany@iticels r6pNddrgiredns stReeRY aurgd-dikegogni se
t he format gf th%MﬂtllTEdla strgamarﬂ _
rom the computer intc digitally streamed data for used by the

15 external stream receiver.

[016] Preferably the Multimedia stream transceiver is configured
/ reconfigured to meet electrical characteristics of the digital
deviCé: Préferably the data converter is configured./

20 reconfigurea to meet data transmission protocols of the digital
deviqé. Preferably the computer bus interface is configured to
meetlelect?ical characteristics of the computer bus and to meet

data transmission protocol of the computer bus.

25 [017] Preferably the data converter is configured / reconfigured
to convert data into a selected Multimedia stream format, the
selected format being signalled to the data converter ih data

providedfbyfthe computer via the computer bus.

30 [Ole‘Preféfably the data converter is alsc configured /
recqﬂfiguféé to convert the Multimedia stream from a selected
fbrmét intd:data usable by the computer when provided to the
computer bus, the selected format being signalled to the data
converterfiﬁ the data provided by the computer via the computer

35  bus..



signal the recognised format to the conputer in data provided to the
conputer bus. 5.[020] Preferably the conputer bus is a Universal Serial Bus
(USB). Alternatively the conputer bus is a Peripheral Conponent

I nterconnect (PCl) bus. 10 [021] Preferably the data converter is a

m crocontroller. Preferably the mcrocontroller includes a general
programmabl e interface. The general progranmable interface is configured /

reconf i lgure]gbutsﬁ @;mabhﬂaﬁlh?l@at:ﬁecmrcbﬁﬁref@eﬂ:ﬁ@ cbhelg@fe?d /t ranzm' SSi on

protocol s of t evice, 1510 Pre e | tinmedia str

oo ond e Tues Yo GREPERNEE (M IRbIEL SO Gl VEVBIBIA | ARTCEP Aot

st r eam MPEG iZnalVPES: decddPEGed, foigitt alo shtetdnpgueeTVinTdataupeovdded, tdDVB/ T,

AC3, MP3, t@@ @%néﬁgéfqﬂHJEEE1394 | EE488 or digital radio format. The 20
ea

Mul timedi a streantinc es encoded video or sound information. [023]
PreferaBly the data converter generates one or nore control signals for

control of Ed’EQJ]WL:EE@%lf%/ %heeaama@éﬂ%hg 1@ 4 i vdirght adedeMi 88s (usB) .
Preferably the control ghal s are gfnerate 25 accordlng to protocol

reqU|renenﬁ?IEF“Pﬁév?¥%ﬂgﬁbFPmEF?%% UsypE 2 (RePhevRl TYHRPGFE Stream
requi res a nlwegkonpackefrcayndusand data valid control signals). [024]
Preferably the transceiver generates a digital clock signal 30 and/or
digital control .signals. In one enbodi nent the transceiver includes an
MPEG2 TPanspltl Breéewmsyly tO@epdata @2EFter efermabligropentraiscei ver

transmi ssi %Jfae&abhg @wwﬁ%@gntlbaa Shgpalady %vggﬁgrm/% L SRMMHer via

t he conputer bus Preferably the data is provi e conputer bus to
the conput@tBEscrnt eFtacer PR burEIE 2™ HAPER Jé?t@rﬁaﬁﬁe¥%d3%5flﬂhé6d /

transcei verraghet Gansdi id @aboet g (d-RBS BbSSd Ak TREI MBRE IR data
transmissioﬁ protocols of the digital device.
15 '
[022}IPieférably the Multimedia stream type is one of an ATSC
compliént transport stream, DVB compliant transport stream MPEG 2,
MPEG ﬁi'MEEG 7, digital satellite TV, TV tuner data, DVB/T, AC3,
MP3, Dlej étereo, IEEE1394, IEE488 or digital radico format. The

20 Multimedia stream includes encoded video or sound information.

[023] Preferably the data converter generates cne or more control
signéls for:control of the Multimedia stream delivery to the
digital déVice. Preferably the control signals are generatedi

25 accordlng to protocol requirements of the transport stream type
{e.qg. DVB Transport Stream requires a clock, packet sync. and data

valld control gsignals) .

[024] Préferably the transceiver generates a digital clock signal
30 and/p: digita1 control signals. In one embodiment the transceiver

includes an MPEG2 Transport Streamer I/O port.

[025]IPreféfab1y the transceiver transmission rate is controlled
by a signal provided by the computer wvia the computer bus.
35 Preferably the data is provided by the computer bus to the
computer bus interface in bursts, which are buffered by the

transceiver and transmitted to the transmission medium in a



Mul timedia streamat the transm ssion rate. Preferably the transceiver
buffers the Multinedia streamsent by the digital device. Preferably the
buffer is a FIFO buffer. 5 [026] Preferably the Miltinedia stream
transmitter is configured / reconfigured to generate two or nore

i ndependent. nedi a streans. Preferably each nedia streamis produced froma
mul tiplexed data stream the nultiplexed data streamis provided to a

reSpelctl VeoMln%gﬁéﬁlan?tmltt tpd eé@%daslaygalﬁuaiat@r pubtdrgN3senel ock

Sl gha 1 7] .Prefe la streamtranscel ver converts
Vol tage | VIR PAFT HOUE Abetinhy (i HALA. HoHA7a BBPE DY (i5s Sior e r ed by
t he di git aldedeviece amjfammWEhsaouﬂﬁr[ @283 rimcefoefably the data converter
is controlled by data provided by a conputer program executed on the

conputer. [029]: Preferably the conputer program provides data to the data
convert 8r vioRel herebmpakler thasMakdinesipuphrsdm trhasoohpen ds sasfi@ored /

interface. [Q30QkBneferabloenthgc&onRuer m@f@%&ﬁi@p@ﬂ@éﬁ‘@%ﬂaﬂgg%a@mé or
provi ding a G.aphical User Interface (GQUI) for interaction with a user

of
.the conput®&ete Bbf‘bﬁa]dpﬂ‘@ﬁé?‘aﬁtﬁﬁét“héscBﬁ%@Hﬁd ﬁFBBr%rﬁ“i]chl[P%é%ddjaﬁfstem
driver for stiie@vi, dtRg rmntlmlex@eﬁ dlahﬁ. @I&eé@rﬁlﬁ‘l mbvtibeadad & eeByert Bfe and/ or

transcei ver dlor_digital device 32] Pr ef rabl t he 169 ut er__program
i ncl udes a 74 %t%r lé:ry ? G d"lgpngl%% baff wg]d%i) PP i hg 8?5133{%{15‘1
transféPs to specific applications according to dat a stream st andar ds.

[033]. Prefgranl y.the G4, re&ev[kﬂﬁémg%@y ol - ofn tt*}%ngbémegy c%fnv%wg 35 or

playing of sound coded in tinmedia streamrecelve stream
recei ver. 676349F Presls dBr) Ehessiatsgdcbriviere éiratlanéPH%%teaf §érF]a‘PS€bus

requlred bytthe digital device and vice versa.

15 [028]iPrefe£ably the data converter is controlled by data provided

by a computer program executed on the computer.

[029] Preferably the computer program provides data to the data
converter via the computer bus and in turn via the computer bus

20 interface.

[030] Preféiably the computer program includesg a module for
providing'q Graphical User Interface (GUIL) for interaction with a

user of the computer.

25
[031}'Preférab1y the computer program includes a system driver for
providing ¢pntrol of the operation of the data converter and/or
tranéqéivgriand/or digital device.

30 [032I'Pref¢fably the computer program includes a library for

displaying of video, audio playing or data transfers to spécific

applications according to data stream standards,

[03315Preferably the GUI provides control of the display of video
35 or playing of sound coded in the Multimedia stream received by the

stream recelver.



i nput/output port that is configured / reconfigured to generate serial bus
signals for activation or control of the digital device. Preferably the
serial -bus signals are generated by 5 software running on the

m crocontrol ler or hardware/firmvare of the interface. Preferably the
serial bus signals are generated according to instructions provided by the
conputer in data'sent to the mcrocontroller and stored in the interface.

Preferably tde] $eéte&aw t$1i396é1t§ @frﬁfegeaerm@ldldte@ Resepil igBt With a
suitable 10 st I% g RS- 2 etc } 035] Accor d| t o _anot her
aspect of tH&Y" %rPcf e84 s B IEER ¢ é?g?]()e% 5Pt ce

interface csnmrallsbng Slﬁr&tl(sa)foacmmu/tae:rlobusrlmm:rrfoaceffme I’cE.(g&ItHang dat a
froma co r..bus r d t Ly ) 'a stream
MPA-Alce PP&fé&éﬁ%gpgﬂg %} gﬁg gihé?& Q%?eégg%gét

transmitter for transmittin Stre con 0t he igital
devi ce; SandPFHFVeER aUnBEHI% O@oﬁb’érmjé?rqc@ﬁté@w tirn§adavara/ddemvade 8L t he

conputer busd Nheetages | ntpqe@bgaﬁg} lpheStEBBIR U dRkaghQls dJARSAESSIQN Dy
referably the interface further conprises

t he streamtransm tter.
an i nput / o AP/ €y ms&&&"ﬁ’“%ﬁ‘%f%roéfﬁfiﬁ die GHEORBPELSS WoRBFgUTRRF /t°
reconfi gur eche tmicdeemﬂﬁdmleexahdm&stsixreelaﬁrﬁdtldzat@tte@fhw orerEFeeaMy tineedi a

streams. 30, ] C i to_yet_ anot he spect of thelnventlontherels
provi ded a rq%’tlaioé%e%%le&ﬂt% aren%eqeraglerglt é?ﬁ%legecocrzn glan% gtlr1

a- Mul tﬂﬁedl%l:@tdﬁédm ¢ exeiMEr RBr2¥xewiovi ng digital I y strearred content from
the digital device; 35 (b) a-conputer bus interface for providing data to a
conputer bus of a conputer for use by the conputer; and 7 ﬂl) a data
converter fP5oAGEPTIIG A4t aNPele We@eBy ?hethe invention there is

prov1ded a computer to digital device interface comprisging:

15 " {a) a-computer bus interface for receiving data from a

computer bus of a computer as provided by the computer;

(k) a stream transmitter for transmlttlng digitally streamed
content to. the digital device; and :
20 o
 (@) a;data converter for converting data received by the-
computer bﬁs interface into digitally streamed data for

transmissioh by the stream transmitter.

25 [036]'Préferab1y the interface further comprises an input/output -
(I/O) port Preferably the I/0O port is configured / reconfigured
to de- multlplex the streamed data to two or more Multimedia

'streams

30 [037] Accordlng to yet another aspect of the invention there is

prov1ded a dlgltal device to computer interface comprising:

 =(3) aJMultimedia stream recelver for receiving digitally’
streamed content from the digital device;
35 L
(b) a .computer bus interface for providing data to a

computer bus of a computer for use by the computer; and



external streamtransnitter into data useable by the conputer. 5 [038]
According to another aspect of the present invention a digital stream
transm ssiron nediumto conputer interface conprising:'' (a) a Miultinedia
streamtransmtter/receiver for transmitting streamed contents or

recei ving streaned contents; 10 (b) a conputer bus interface for receiving
streamvia a " conputer bus for use by the conputer; (c) a conputer bus
dinterface for transmtting streamreceived via a conputer bus; (d) a data
converter for co vertln data received by the, streamtransm tter into data
useabl e by the ¢ %5615?‘ 2ahd™ s F§)¥8r VETEORT P HESEIEBRVEF (Sg dat a
recei ved fromerel songan erranstbtickyi tiamtbydsta eanetblsi gyatise fcompaneext er nal
receiver. BRI EF DESCRI PTION OF DI AGRAMS [039] 20 Figure 1 is a schematic
representation of a preferred formof a systemincluding a preferred -
enbodi mént  B¥3%n AcApERin & caseot NG sPEStt PE PresegsenpvEmMansaonFgure 2 is
a schemati CafBREES8Rtadh At Rbnds P&l fldaetnl 05 RRfpoukRe 1 25edrer face of
Figure 1, conflgured to operate as a stream generator/driver; Figure 3 is
a schemat i &4BRfation of a preferred formof inplenentation of the
strean1generatoruﬂfaFmgmtEméﬁldﬂ%tEbgMrﬁrahsmitae5£f§ﬁaﬂue@ Eepr esentati on of
a preferred enb JEW% sﬂ%te S ﬁe |nCLM|n a _nore regyre enmbodi nment
of the interface of Pregent rniehtit ﬁ PErprov ﬁﬂgngsaf%ﬁqe “PBFEVFSi on
contenftOdata to &n excempatesthusaimrectiod dgrdesceeirgbs8rfaguia 5 (a) is a
schemati ¢ represent ghi 0f,0f,an8¢ h@{e RIGHEELEA () OLMLBhptdle QP O dde

interface according to the present
for transmitting stream received via a computer bus;

(d) a data converter for converting data received by the
stream transmitter into data useable by the computer; and
15 () a data converter for converting data received from the

computer into digitally streamed signals for an external receiver.

BRIEF DESCRIPTION OF DIAGRAMS
[039] -

20 Flgure 1 is a schematic representatlon ct a preferred form of a
system(lncludlng a preferred embodiment of an interface accordirg

to the pregent invention;

Figurehz is a schematic representation of a preferred form of the
25 interface of Figure 1, configured to operate as a stream -

generator/driver;

Figure-3 is a schematic representation of a preferred form of '

implementation of the stream generator of Figure 2;

Figure 4 is a schematic representation of a preferred embodiment

of tﬁe system including a more preferred embodiment of the

inter%ace"of present invention for providing digital televisieh

content déta to an external stream receiving device; :
35



invention, which is configured as a dual stream generator/driver; 5 Figure
5(b) is a schematic representation of the output of the interface of
Figure 5(a) with additional conponents to further split the streaminto
multiple streans; Figure 6 is a schematic representati on of another
preferred form 10 of an interface of Figure 1, configured to receive a
Multimedia streamand provide it to a conputer; Figure 7 is a schematic

r epr esent atknfuref sa (py efera @,@héﬁﬁm@fretﬂi@sehm@ﬁra@@ ghoth&inReBeepid i gur ed
to operate gs _a amrec 15 Figure 8 is sche tic representation
of a prefert®d eO%bBE?n%lhttpu of tFl}ée SYEEHP PR RO r‘g"%rpéﬁégpéd

enbodi nent oivdrité oni nvleidrade obnfhpuymEdesent dwpﬂemtueamfgmnqﬁauadeﬁgweﬁqgitaI
television froman external digital TV streamtransni ssion device 20 and
providing it to a conputer; Figure 9 is a schematic representation of

anot her Spr ef&Fyred 5 (éhbbﬂlWﬂﬁlemﬁt%%§6§>yf§ﬁéﬁt$m111&fnghfa PrTRLtp PEf Blhe ed -

embodi ment pofcertreei Bt effAcR faf h@nﬁf QS8nt i biwe ?en&%s reLeLyLAg, di gi tal
25 signal froma source and providing it to a conpute Figure IQis a

state di agréidt t3esEEE P ThaChPnBYbT e SERB¥T ment  of the .interface of
Figure 1, 30 Figure 11 is a software nodel for execution on a conputer for

conr o |G Lig QDU h s LIS LBLELLEES, ol FLOUIE, Lo gl f Blke 12

is a system imbdel répresent ng rea
and coir ol osiggndhtgehesatdfoRighre he <BBftganstdiovercedvRETAMULEDnedia

DESCRI PTI O\gtqga%RgggRBﬁQl@nggl %w%&n%‘%% ~Referring to Figure 1, there is

shown a system 1-including a conputer an interface unit (data
converter) 4, and an 5 external device 6. The external device 6 is a stream

transmtterFiRee veis JNeHeaaput efepkdsenPheidt i ¥ BrogssQlforn of the
intefface of Figure 6 configured to operate as a stream receiver;
15 S
Figure 8‘iéia schematic repregentation of a preferred embodimént
of the sysﬁém including a more preferred embodiment of the
interfagé of the present invention for receliving digital
television from an external digital TV stream transmission device

20 and prbviding it to a computer;

Figure 9 is a schematic representation of another preferred
embodiment of the system including a more preferred embodiment of
the interface of the present invention for receiving digital

25 signai frOm a source and providing it to a computer;

Figurélloﬂis a state diagram of a state machire of one embodiment

of tﬂe_interface of Figure 1;

30 FigufeJllsis a software model for execution on a computer for

contrblling the computer to use the interface of Figure 1; and

Flgure 12 is a system model representing the stream flow
assoc1ated .with the data and control signal generation of the

35 transcelver.



conputer (PC)! The PC 2 is configured to generate digital content in a
suitable format, pre-coded or otherwise, to transmt to the external
device 6 via the interface unit 4 or to receive 10 digital content
transmtted fromthe external device 6 via the interface unit 4. The
interface unit 4 communicates with the conputer 2 'by conmputer bus 8,
preferably external buses. The interface unit 4 also transmts /receives
the di gitalpeaniremnt paScrepiidn bEi PREFIRREN! erBa@bIMAMisce 6 via transport

medi um 10. Thé 15 transport medium 10 1S forned by nulti-cord cable, ribbon
cable, (with suitable interface) wireless, etc. [041] A control signal
cable 23 i s[QmI]i'mabkyimtt@nd‘eg‘ubeti/\/ee;merbh%ise'ttcemf aceysmérﬁ 4 iardutihes
ext ernal deyi royv, I d con of t he ext ernal
devi ce 6. CCOc?ﬂ\}[\i%l %Qb‘g esglrtf%g %&?ﬁ}f’{lh (d%L% V[eﬁ%fs) C-Qr fdcteristics
of the i gn%?Ft@éﬁ-tl gverce Ife tﬁhﬁswqrnmdﬁumqm n@rrﬁna‘ﬁtlsﬁ@orrprl se a
digital signalnGRRSke)idhiQkr8 Ofhe Z3mborbits Of ;Q%tf@raﬁifcak p@}goﬁ@f‘t rol

signals at TTL or LVDS conpati ble voltage levels.” Alternativély data/
control pacKIRtegayPhb: cadfe 8 byls &M lﬁ%ﬂ%etr&ﬁe%ﬁﬁa%.cbqgétwlth

Bl uet oot h, cVMntelI_'Jlt (LhEEEsL&Q;aZJlélforﬁ’dtg) pRE - bOBRE PG thMBy 4 eltessrahandar d
or ot her, dard Qrotoc g Refgrré%n;toggurez inthis
system t he ?%te 566 eﬁflcSp rajtae 85 P RE ST T I het ort Y $EFRANEr) |
and t héOext@&rqidlal dentﬂe: thappeiated aematheceitemal THhevRE & ivsacoméi gur ed
to transmindighlal ugontent -a0d; AR ShI0A Sdufhuls SULL ARG, pEL 85
(for exanple, formt Fi gure to the stream generator via the
conput er bUEOPULER 3 bg mprERyevas® eprefartP BuSXsRTRAL PG Spr e abl y

hi gh speed fuse:$ueh as:iUSE.a1Ebr EMASiRLC / r R8I Sheeany eneldhetnd, ssends

the Multinmedi a stream and control = signals in the appr o riate format (for
exarrpl e foqﬁaztllgglp% an external device 6 via transport medium 10.

15 transport medium 10 is formed by multi-cord cable, ribbon cable,

(with suitable interface) wireless, etc.

[¢41] A control signal cable 23 is optionally extended between
the interface unit 4 and the external device 6 to provide
20 function related control of the external device 6. This will be

described further below.

f042] The Characteristics of the signal sent over the transport
medium 10 nominally comprise a digital signal consisting of 8 ‘or )

25 16-bits of data, clock and control gignals at TTL or LVDS
compatible voltage levels. Alternatively data/ control packets?
may be[Cfoied by radio frequency compatible with, Bluetooth, Wi—
Fi {IEEE 802.11 b/a/g) or immerging UWB wireless standard or.

other standard protocols.

30
[043] Refe:iing to Figure 2, in this gystem the interface unit<4'
operates as a stream generator (streamer}, and the external
‘devicef§ operates as a receiver. The PC 2 is configured to
tranémit-digital content and control signals in a suitable format
35 (for example, format 32 in Figure 12} to the stream generator-4‘

via thélcomputer bus 8, this is conceived as external bus of the

PC preferably high speed bus such as USB, Firewire etc. The

10



Figure 12) '"to the receiver 6 via transport nmedium 10. 5 [044] Referring to
Figure 3, the streamgenerator 4 includes a bus interface 12, a

m croprocessor 14, a First In First Qut (FIFO buffer 16, a Prograrmable
Logi ¢ Device (PLD) (data converter)18, and an |nput/Qutput (I1/0) port 20.
The bus interface. 12 interacts with the PC bus 8 to send and receive 10
control and data signals according to the protocol of the PC bus 8. The

M Cr opr 0CeS§eahtt gbefOHA QUr §68nd9 GRNMLOL 1 hA\8 PUS rebRt £4d aCRr1d; configure
t he FI FO buffer g program the PLD 18, and coordi nate the data.transfer

fromthe bu%lqnﬁtlé‘r Fﬁc‘éh@l?PPSOPF}T*—‘@ Horrer 180T SRAPILE  nbrTRat 93séﬂt from

t he PC bus Bidutebupst tdHwoadeceIher F FOabufdespcke @eaiuwl.the flow of data
transferred over the transport nmedium 10 by storing data sent over the
conputer bus 8 and by.releasing this data to the 1/0 port 20 when

request &d bio4dieRPESX1Bg Hoe FREDrd 8 . rpeemernian tdeaekat of nedingludes eam

protocol regur %‘ée ¥aéQGlzeXTa%9@iogf¥% WeEGob- 14! &'EﬁngO%ﬂl N s%cbu i th the

external device ¥ control signals sent over the ca The 1/ 0 Port
20 converts(lfIWé’}TiPE ¢l Pr BRPIFRIMAPLE EBg}%tQ?VéﬁeeI%TeQ)rl(@éftaf ormthat is

conpati bl e widfrtBe) 14 ansonh ﬂﬁ@liﬂyr@uiguandzmqt eloral 2devitee ths 25 [ 045]
The PLD 18 js programred to operate accordin instructjons stored on
non-vol at | ISBIGLS by TG TALES dpr'gb Seeore B STive ARGE GIbIBesore 14 under

t he COt‘mand:cﬂffthG: mhcﬁldatraetschgﬁagmrae:dalralﬂlg tdhile psotisedulofviter PhemRLD 18

|'s programged 49 85?%’ dile dis ?h%ai y ss %%@Fg\greﬁdc? L0,PPe formaf, and. it is

30 desired to send 1t 1'n ano eferring to Flgure 4, in
thi s enbodi ¥merfepe ’s%refminflgen@rma)rFIiFé) behfsyutedProdhdtigt ELB MPEQR

Transport StlealbrbiSte tmedg’%basar&fbi» 9I$Jmlt\f@ sak %éﬁac@uslz(wB) bus.

A 35 Cypress CY7C68013 mcrocontroller is used to performthe role of bus
interface PLFhPEEERF obesdara1ss EIEOLLYf PPt 1f6f°§‘thF>LE¥ f8is SRRV R bus
interfase hddes aTRerrmo inteelace @AGroesf tiie YSBw. of data transferred

over the transport medium 10 by storing data sent over the
computer bus 8 and by releasing this data to the I/0 port 20 when
requested-by the PLD 18. The PLD 18 implements the Multimedia
stream_prétocol required by the external device 6. It also

20 interact_With the external device 6 by control signals sent over
the cable 23. The I/0 Port 20 converts the TTL signal from the
PLD 18 into an electrical form that is compatible with the

transport medium 10 and external device 6.

25 [045] The PLD 18 is programmed to operate accgording to
instrﬁctions gstored on non-volatile memory by the microprocessor
14. The mlcroprocessor 14 under the command cf PC will
reconflgure PLD 18. This is useful when the PLD 18 is programmed
to provide digitally streamed data in one format and it is

30 desired to send it in another format.

[O46]\Reférring to Figure 4, in this embodiment the stream
generaror is configured to generate a MPEG2 Transport Stream
(TSXZIThe‘PC bus 8 1s a Universal Serial Bus {(USB) bus. A -
35 Cypréés CY%C68013 microcontroller is used to perform the role of
bus ihterface 12, microprocessor 14, FIFO buffer 16 and PLD 18.

Here the bus interface 12 is a gerial interface engine for USB.

11



11 The m croprocessor 14 is a Cypress enhanced Intel 8051, Cy7C68013 CPU.
The FIFO buffer 16 is a pure slave FIFO buffer. The PLD 18 is in the form
_of a state machine, called a General Purpose Interface '(GPIF) by
Cy7C68013. It acts as a nmaster of the FIFO 5 buffet 16, CY7C68013. The
CY7C68013 GPIF offers a maxi numof 6 control outputs, 6 control inputs and
9 address lines. It has up to seven progranmable states. The operation of

the GPIF 18I‘hei;n1€:@6§f@d:é§ﬂ)rby.4pi%ﬁ(§2 ai_?jﬂrﬁgsséﬂ{agﬂ:e@nIhhél %wowgtéﬁna
nmenor 0 r.at ransport LI anaar
Par al ?/el foépgfét ]Tgﬁmgf%t%lf%e&vlwgoﬁ roPUSF gﬁ%'l“é@ fﬁg%n}@ﬁg$?%'d Hsiﬁ PHdt&ion to

the actual =4 rleartrhel fatra.ofAaPacéiet rBydnsi grwalldds a asserdlePuappséhe

begi nni ng of ,.evay u%&%gk%gt gs?v%é L2k 1g'tdac§é gnal, s asseld ‘E%"‘Pgﬁ%t he

out put contal ns Usef two si gnal S are generate
conput ef prigififemh Wai cBYTiRE918n The CYPCER013 THRLE GFfarera preagram PE @ne of

the sof t war@fadal 8§cgaxd Ne EbabFS Lhpakd hsa deseki-bsd ]‘.H{éshef[tbﬁégvﬁp
[ 048] . The I/OSport 20 conprises a TTL to LVDS voltage converter. The

out put for et SCIRPOPRETIBEPBYES S iitar 4" ?’a?%ﬁqaé?llOPnPErtf%@PIFv\ﬁ?c%ﬁ
consists ofcdhtdatiaeti e prdogpandatid fdorwdcont tid meinghalatdlienasmowhi ch carry
t he Packet Sync.-and Data Valid signals), and a clock signal line. The
GPIF is programmed to generate the clock signal and the control signals
fromtRE€ dat®7Mefei verefatena2BPEER: REn2poTheStRacketin HVRE . Steingnatl i s

assert ed atpéﬁqlgur%mmgetwef AEVLTH IF BBRPAST Ll {1S)-RACkEL 1, ANd the

Data Valid Sld%ﬁ is used to I ndicate when the d6utput contains usef ul
data. [049]399ése EM-RORCEBRL sHgrramsdafatd r edt £4CAST nBMfalSigash i t he

30 data Serﬁsée&tteﬁea§tﬂlﬂza%g@ﬂﬁb@§ o}§5 évlayytﬁ@ p%Gkat Ong rtatta v&@paesentl ng
Packet Sync wll. be set to .one on the first ever)éF Eacket and

anot her bit lrg@ﬁ}eéﬁnﬁ%?&tﬁéit 4OGR | THE WP heS nFo“%‘Fl%ulf gebRy TEerEul
data. 35 [ 05¢] sﬁzghelmatge tgenErgued W2 a tbmpmm@h:egr@mogﬁam 2Bnexec ttteng

PC 2. . The -computer program is one of the software modules 25 in

Figure 11 and is described further below.

[048];The I/0 port 20 comprises a TTL to LVDS voltage converter.
20 Thetéutputlformat conforms to a DVB Standard Parallel Interface,
whichléonsists of 8 data lines, two data flow contfol signal
lines.(which carry the Packet Sync. and Data vValid signals), and
a clock éignal line. The GPIF is programmed to generate the.'
clock 81gnal and the contrel signals from the data received from
25 the PC 2.7 .The Packet 8ync. signal 1s asserted at the first bvte
of every Transport Stream (TS) packet, and the Data Valid signal

is used to indicate when the output contains useful data.

[0491iThése two contrel gignals are treated as normal data in the
30 data sent to the stream generator 4 by the PC 2. One bit

representing Packet Sync will be set to one on the first byte of

every . TS ?écket, and ancother bit representing Data Valid will be

set to,one:for every useful data.

35 [050] Refeﬁring to Figure 12, the computer program 25 executing
on PC 2 is used to preprocess the stream data 30 and generates

the two coﬁtrol signals to be sent along with the TS packet data

12



on PC 2 is used to preprocess the streamdata 30 and generates the two -
control signals to be sent along with the TS packet data 12 30 to the
'stream generator 4 in a 16 bit format. The even bytes are used for TS
packet data and the odd bytes are used for the control signals. These wll
be reflected in the signals 32 sent on the conputer bus 8 to the stream
generator 4. 5 [051] The GPIF 18 is configured as a 16-bit output port

whi chI dl(?/l ﬂ@&ctgmelﬁtbéatm dﬁtn@raiﬁof nt G_nT§ datgiy lddrest0 tﬂng)ev@gdblg@%ggi
signal s I hes The r ifs are unuse

I n operatiof¥ Hif’egug?’ﬁrfseﬁ §t1 . %cf‘qdhé?h L‘E‘?cigjya\:lﬁg 2Fhi 19541 it28d o
operate in tderdqueigedl srodaeheee si:r]ea:men:efb@etreﬁ iienthdhs syrialel adesetthe USB

functionaligy, th@lchég{léqu lgogggnk?@qﬁt?gﬁ b f gggthonal ity to transport

‘data, and generate data T1ow ¢ SI gna S an he  cl ock signal. [053]
Referrlﬁ’g to Figure 10, the GPIF functions as a state nmachine having three

types of staies, manabyF 1r!30'1‘sd@5h§i§{ﬂ:e‘aob.§ta 161861 QPR RO fHrraRdi LAl e
state. The GPIF all 20 non-idle states to be defined.

[054] The GPIEdes EBﬁt%ﬁ rJ%’Ltsé]é‘Ei"la:F:3 mgm%tf% ddmeroP ButBufndpi ns. Each

state det ermmasit Beghopd clliavel sof d)heseheutgudirngsbits held icee1del ans and
al so deci deg on whether to drive the data or 25 whether to advance the FIFO
buffer 16 poi it er to fetch the net data. These operations are specified in
each stl@te definition data.. [055] The GPIF 18 is programed accordi ng to

the fol | owi AgsSt 4RSope 30 sThe thwﬁug%rﬁgrﬁegarﬁgf%%nﬂg oSht &d 5 get er m ned

based on the transport streamdata rate recei ves an i nput
cl ock signstitgRlizgiHee fansirae ciociies kgaal ek madet 6P (Hoteasisawn) . Thus,

operation. This includes the USB functiocnality, GPIF control
modes and GPIF port functionality to transport data, and generate

15 .data flow control signals and the clock signal.

[053] Referring to Figure 10, the GPIF functions as a state
machine having three types of states, namely: non-decision point,
deciSibn'point and idle sgtate. The GPIF allows a maximum of 6

20 non-idie states to be defined.

[054] The GPIF 18 contains several programmable control output
pins. Eéch:state determines the logic level of these output pins,
the time delay, and also decides on whether to drive the data or
25  whether to gdvance the FIFC buffer 16 pointer to fetch the next
data. Theﬁg,operations are gpecified in each state definitioﬁﬂl
data. N '

[055] ‘The GPIF 18 is programmed according to the following stebs.
30 The time delay for each GPIF state is determined based on the

transpoftrstfeam data rate. The GPIF 18 receiveg an input clock

signdl of 48MHZ from'a clock signal generator (not shown). Thus,

the inherent accuracy 1s one input- c¢lock pericd (20.8ns).

35 [056] ﬁor ﬁhe implementation of the streamer, at least two non-
decision pdint states are used. One of the GPIF control ocutput

pins is used as the output clock for the data stream.
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the inherent accuracy is one input clock period (20.8ns). 35 [056] For the
i npl ementation of the streamer, at |east two non- decision point states are
used. One of the GPIF control output pins is used as the output clock for
the data stream 13 [057] Four. of the states are used to control the clock
output. A GPIF transaction is regarded as reading or witing one byte (or
one word if the GPIF is configured with a 16-bit port). A 5 transaction
starts in State 1. The first half of the four clock output control states
(States 1 apd ' the clock output. pin to_be ic low. The other

will. se
hal f of the%%ﬁ% F?PS'CR?otiﬂeplf‘ttatﬁBn??eolusﬁia{:%s“(@tré’tle@% K PUSBEE t het
cl ock out putP1m tlregbectivmghis réberddatas m‘aahimga oM iritengiond bySkater 1 f or

n input clo yelke e .t e.n nber of 0. 8ns
cycl es req%é% %or%o%ee \(I)a%t%puﬁgc{: %g%% wl & Fsl[%a eyn%cﬁn ne \%I 1. then
nove t oSSt afEUBEAckAEReSTartAl [ Pened il foﬁhanﬁ)wﬁé?r halfnplitthed dokr eyedles.

The state raydpu%ec%l;koi hancervest 3t at gnd, 2 hene the td chlscﬂugmsgu@l nis
set to | ogical Qone. he state nmachine 15 renmains in this state for

further n iPgut® CPSCE(O%%II(%’ and¢ HRIReTBeLs ¢h tSeafevy, c iy @uFPu’F emai ns
for n-2 i npudntalcacktayes estands 3 heid novestt ehStalekSoutputSttat @cfit he next

dat f thd the FI Obuff 16 by advancin he buffe e
Tﬁlg Istsat: C]I %stfsrilo St%tne: “}ar?pufle cfo %kra}l@% %%d‘satiag’ea d %?srfd‘ﬁlpﬁg ﬁfocqm ch
is 20 poogrermisd,t shereondist rogaktiebrdnehe toutive REXL0 strat eycSeat e 6.
State 6 is laeqczﬂe_—eanﬁyi a{eo%tgxgaa& gyplate 1 %@gtgnrﬁac&ﬂ%n%ﬂ'a{gq

After entering the idle state, transaction start
over agai n T9Ve fkér Eta'se dat #hgvai Hablidl zempdsgiorTRacERdF Milnpupnal¢dt t he

FI FO buf f ercylf egpt Yhé'@gitel fnachﬂeé 813 PReflaide thBesti@dsS exmutbl cihe
halted. This is achieved, m crocgontroller | rrpl ementing a transaction

counter. TH&CTT SHEBRE iR &ﬁuﬁf’tl%ollr‘ﬁgtlFaﬂl%Ié% tdg RFYHE Feand
confi gabed rdmicsunt doimn septentof af feacheeonpirgiedcl s@nsaeiliegnand ftidme

moves to State 4, where it remains for n-2 input c¢lock cycles and
then mevesﬂto State 5. In State 5 the next data is fetched from
the FIFO buffer 16 by advancing the buffer pointer. This state
lasts for one input clock cycle and is a decision point, which is
20 programmed to unconditionally branch to the next state, State 6.
State 6 is a one input clock cycle idle state to end cne
traneactioﬁ; After entering the idle state, State 6, the

transaction will start all over agaln 1f there is data available.

25 [058) The GPIF will monitor the FIFO buffer 16 empty flag. If
thereﬁis no data, the transfer will be halted. This is achieved
by the mlcrocontroller implementing a transaction counter. The
transactlon count is initialised to a high number and conflgured
to count down by one for each completed transaction. If the. _

30 counter reaches zero the state machine remains in the idle state
As more data is received from the PC 2 the transaction counter is
re- 1n1t1allsed to the high number and the transfer is resumed.

Lo
[059] Referring to Figure 11, on the PC side, a device driver 27

35 ° igs used to.move data between the computer program 25 and the '

rstream generator 4 through the USE 8. The driver does not need to

have any knowledge of the stream format. It just treats any data

14



30 counter reaches zero the state nmachine remains in the idle state. As
more data is received fromthe PC 2 the transaction counter is
re-initialised to the high nunber and the transfer is resunmed. [059]
Referring to Figure 11, on the PC side, a device driver 27 35 is used to
nove data between the conputer program 25 and the stream generator 4

t hrough the USB 8. The driver does not need to have any know edge of the

stream for rraaé -a Iﬁytjeustréaneamoaﬁar datidrerl4sass ardifioRsshi€apr Aaakiherg dri ver
28 is respor tsgge for _handl.n ys clgn(?(ml cation rotocol ichin

th
this case i §8U bufo%ﬂfmurﬂgfg%??n%rcfté’cﬂ guf ﬁst‘ﬁ e dibHifment the

output 5 port operates as a dual output port whi ch i ncl udes a bi - phase

cl ock gener atqy; - F{Ltl p 9115#‘0; ﬁeijﬂrg% Faﬁr ﬁ{‘g? SR mbAStEad o‘&fpg% -

buffers, a de-nu exe r est emis simlar
Figure- 3 TP S topeaateutPFuUR FHdm @tlti@veppprns W@dﬁﬁiﬁsul@péu@eﬁs ta/\@ldnhaset reans,

which are mddplyexedatdy bgot %néotdr@tl%{t\é?al §uffJ1k},e 4@uaaat £lack ntupggads twi ce
t he speed of the stream clock out EUt clock is used by the Bi-phase

O ock Generdt%r IA6%F o ?géﬂr?ef“a{l'éllaleferpha Be ik i Ghal SYStRn B, BHELERT
signal is twsethstoiserBpireone ofhé wxrewhputtpuf flekh 48c oxp3 18 to sel ect

the data to ar at by .t he, de- rrult | exer . Each_out put, 1 tream (from
the buffers (%% %%§SE§ &9 C%lt e T Tl e;(lgrg T mtu?%ﬁg lf‘%ejcf:n ?’Eﬁ%epar ate
transpéft nedianyslso. Trﬁe@@p]tpug nipck hminsaae tetdeodhei spésd pdsshbl ettammadd

virtually amcNUMBRE So@fp RUELRHLS - i S UsefX 57) Btlopﬂgge AddLLLD

output, 20 two streais are nultiplexed into one using t e sane net
descri bed abtb\®, J5RETAR 1 Bd -BEFEaRLCSkt Féddhd (Thel Bkehada wighal by eV| ous

resul ting sidenmo E@ee@leﬁr@no@ft@o faitipher peferd 4BUbLLI PI )d Rg QUipMt port
(3 Shown | 1L e L8, 2o lGoal e, L, SR strea, et have the sare
is 15 stream from the buffers 42 & 43, or the de-multiplexer) is
transm;ttedhto separate transport mediums 10.
[o61] U51ng the same method, it is posgsible to add virtually any
numberg of - outputs For example, to add one additional outpuit,
20 two streeme;are multiplexed into one using the same method
deSCfibed‘ebove, and a third stream is then multiplexed with the
previbus re%ulting stream. The design of a further de-

multiplexihg'output port is shown in Figure 5({b).

25 [0&2] The~two output streams must have the same streaming rate.
Howevef; ;f.one of the streams is slower than the other it is
possibie tb insert dummy packets in the slower stream to maintain
the e&feam rate. The multiplexing process i1s then straight
forwafé{ Edf example, the first byte of the multiplexed streaﬁ

30 will conteih the first byte of stream one, the second byte of'the
multlplexed stream will contain the control byte of stream one,
the thlrd byte will contain the first byte of stream two, the.
forth byte .will contain the control byte of stream two, the flfth
byte wlll be the gecond byte of stream one, and sc forth.

35 . '

[063I¢Referring to Figure 6, in this sgystem, the interface unit 4

operates as ’'a stream receiver, and the external device 6 operates

15



possible to . insert dunmy packets in the slower streamto maintain the
streamrate. The nultiplexing process is then straight forward. For
exanple, the first byte of the multiplexed stream 30 will contain. the
first byte of stream.one, the second byte of the nultiplexed streamw ||
contain the control byte of streamone:, the third byte will contain the
first byte of streamtwo, the, forth byte,, will contain the control byte
of stream ta®,a tdienkiiftdr. bythe Witérded hersesdnd bykenaft sidRamsenganm and

o forth. 35, [063] -Referring to Figure 6, _in this system.  the interface
Enit 4 opefdt 658, 15T 4 SP«%Ei @ee‘%l,umgnaot?\% é%ﬁoé’ﬁﬁﬁisn%%\ﬁocg bpef at es
15 as a tr ap&nid t2ér .caﬂ’hiaee'g rtdgitacea croexteio\:lzesigxtselsl\/lnlot cthedextestim@am vi a
one or ”Dredéwfiac%s%‘?rt'rﬂ@% %tlg}agggrﬁl%vkgfété ttc% %&%CSOIE‘%(?I _Ioﬁc%ﬂée 23

carries additional contr signals t©o the external devic ese control
si gnal s or el RE &G CLheL cHft attesnatl des cgpardt 1on Wit chetext afhgbeddstze and
not the contrql, of the data flow [064] Referring to Figure 7, the stream
receiver 4 includes & bus interface 12, a mcroprocessor 14, a FlIFO buffer
16, a 10 Progranmmbl e Logic Device (PLD) 18, and an 1/0O port 20. The roles
of these nolied4gs rarfersimg [tar Figutdose the theesi reamigenes alflwdks Filgwy e 3,

except that, ta,transf.er directiqn.i.;s no m_t.he xt ernal device 6
to the PC Z%ﬁ%%f%%%ﬁ&R:%lerlrﬁrﬁﬁr?%eﬁogrurlél’8? %%ngcg %usftfgﬁb%)e’g’l fent the stream
recei vél i sPranfangabed begicedeives al WPEG28Tr and poy /8t peatn 20Th@hePeoles 8
is a USB buss U‘he@épﬁgéél&YZa%8Q}§imlcrtQ)CQEIBEF%l ir‘i%tﬂaigtk‘é@rﬁ' dehedGtoRSof Ne

bus interface 12, mcroprocessor 14, and re the bus interface

12 is a SerT¥uenfertieP EfGrRet IS B2 GrrBP L USBILrPRELAT cFOPIWCESSBIENY i s
a Cypress esthasicad bstele 3033 &PWe The cabl e 23 operates as a serial bus,

nanely as an |1 C bus. [066] The microprocessor 14 and the SIE 12 handl e
t he USB A :
15 [065] Referring to Figure 8, in this embodiment the stream

receiver is configured to receive a MPEG2 Transport Stream. The
BC bus: 8 ié a USB bus. A Cypress CY7C68013 microcontroller is
used;td ac& as the bus interface 12, microprocessor 14, and ﬁlFO
16. ﬁére the bug interface 12 is a Serial Interface Engine (SIE)
20 for USB. The microprocessor 14 1s a Cypress enhanced Intel 8@51

CPU. The cable 23 operates as a serial bus, namely as an IIC bus.

[066]?The_micr0processor 14 and the SIE 12 handle the USB
commﬁnicéﬁion with the PC 2. The FIFO buffer 16 is a slave

25 buffef. The external sStream transmitter 6 is a digital TV tuner.
The tuner:S'for example 1s tuned to receive media transport .
streams; DTV Serial interface; DVB, Digital Terrestrial TV. Tﬁe
Mgltimedia- stream format conforms to DTV Standard Parallel , |
Intexface},ﬁhich contains parallel data synchronized to a tuner

30 generated clock signal. Optionally tuner supporting any Digitéi
TV (DTV) standard is used. If the output signal of the tuner‘is
in TTL form it connects directly to the input pins of the '
micrqcéntroller. Thus the I/0 port 20 (Fig 3) merely passes the
signéié therethrough or is bypassed entirely. The data is .

35 transferredidirectly to the FIFO buffer 16 using timing signals
provided by the tuner clock signal. If the stream produced b?
the tuner 6 is a MPEG2 TS, the Packet Sync. and the Data Valid
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comuni cation with the PC 2. The FIFO buffer 16 is a slave 25 buffer. The
external streamtransmtter 6 is a digital TV tuner. The tuner:6'for
exanple is tuned to receive nedia transport streans; DTV Serial interface;
DVB, Digital Terrestirial TV. The Miltinedia streamformat conforns to DTV
Standard Parallel Interface,, which contains parallel data synchronized to
a tuner .30 generated clock signal. Optionally tuner supporting any Digital

TV (DTV) stegdaid ispusetirel hot hgsdul pathestonad, ahet BEpt Lels aligo in TTL
formit connects dlrectl to the_input pins of the microcontroller. Thus

the 1/0 port™2¢SErPy 25° é’laﬁsf)%sses the signals therethrough or is
bypassed entirely. The data is 35 transferred directly to the FIFO buffer

16 using Ul e $hobalsy. i0vhde A2eLUner, £189F 8100l Ak RO, Stream
B F tata Vvalid

produced by the tun the
16 cont Pol Ghfpds aﬁ’éemcetjéédam'h@ﬂ’éf @l‘tléf9¥h766 PLDt181$@ tairsfagua;ﬁﬁtftfe&j or

not by- passg p[oQ§7]20|&@W&B%tHEH§LPEQQé@CG%%r pdéicdd Idyrll, M §ha
initialize _5 the_bus interface 12 and FI FO buff 16. It al'so configures

the 1/0 pdiat®2d2and BB S £oIBRL Dy 5as SeacaTIfe - PAER B AL dahAdY Bat a
Val id contrngd mwitghats e rdirschh g 1‘t§he1$§teaam datarm |drarkecpubgitd o the
FI FO buffer 16f|55t aqfsﬁgé ntran t he PCZC\%%% SB 8 when t he

red
PC 2 sends & &quést*¥ gc i BV é% hitgHBFt | fhel®l FO
buf fer 106 isigenk gunesh ot bypasstltme*lﬁocb@ﬁﬁmegsms aoeE idjuredt ty

interface Vﬂ)&ﬂs\gl Eeé‘zmlcr[o%qglze%of r}ﬁldpgl§ég§ley S‘LFl%e%@g%e%vﬂhC%Igr iyer S are

used for Stream celver “as the ones for t ream Generator to handl e
USB 15 communi cation protocol and interface control. [069] In Figure 9 the

digital str ﬁﬁi@iséﬂr €fe a?d %JﬁeSi glﬁ@lsam@oag{rié@"lﬁ:rlv%@g Q:Qiﬁ@d §5£e@tﬂleam
Generator (SC & G modul at es/ encodes signal.s from either

DSG
an anal ogueRescc?&P’EE %ﬁ ?%@nﬁﬁgf?’élthseoﬁi’:(‘f@a‘an%e%ﬁltpést? H@“rdé?upﬁ?ng digital

st reanito tdummunlcatlon protocol and interface control.

[069] In Figure 9 the digital stream source 6 is a Signal
ConditiOner and Digital Stream Generator (SC & DSG). The 8C &
DSG modulates/encodes signals from either an analogue source Or a
20 digital source and applies the resulting digital stream to thé
transport medium 10. The digital stream is received by the
interfaceﬁﬁnit 4 from the transmission medium 10. Using the input
stream, céptaining data and associated clock signal (provided by
the exterﬁai device), the stream receiver 4 processes -the data in
25 similar'manner to the description above for Figure 8. The GPIF 18
is programmed to implement the stream protocol to handle external
handShéking'signals to synchronize the communication with thé“
external device 4. The I/0 port 20 is used to convert the output
electticay:signal levels of the external digital source 6 to fhe'
30 logié ievél'required by the PLD 18. The Serial Bus 23 is any
serlal bus standard (e.g. IIC). Again is provides operational

control 51gnals to the external device 6.

[07013Reférring to Figure 10, the PC 2 operates under an
35 operating system 24. Several software modules 25, 26 and 27 ére
used by the .PC 2 operating system 24 to process the MPEG2

Transport -Stream (TS), display videos, and/or play audios.
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transport nmedium 10. The digital streamis received by the interface.unit
4 fromthe transm ssion nmedium 10. Using the input stream containing data
and associ ated clock signal (provided by the external device), the stream
receiver 4 processes the data in 25 simlar manner to the description above
for Figure 8. The GPIF 18 1is programed to inplenent the stream protoco

to handl e external handshaking signals to synchronize the comuni cation

wth the e%ilefdﬂﬁla d?&f&ﬁrﬂ:{ s¥BEethd QrRQiite 201 d15od4Fed st BiQRMERbob her Out put

el ectrical sigpal vels t he external digi source to.the 30 logic
Cevel 1 oqui THHBY (RS e o THer S5 3orBhorb Ty RNy in RAAF DAL Sandar d

(e.g. 110. oﬂg:a:ienmpéums)\mdeshepemmdt@mabrogmm rfolr gegeedtsirico dhhe £Xdver nal

device 6. '[OFOLReLOLfing 4. FhouneaA0. (hecBl 2 operatasnder an 30

operating system 2 ul es and are used by

t hePC 25ope¢3a%q5@g>r§y@@<é¥ﬁﬁ24°t 6hprdcridalt RevME®:  Transport Stream (TS),

di spl ay videos, and/or play audios. 17 Suitable operating systems include
M crosoft’ s W ndows 2000 or Wndows XP as well as various fornms _of Linux.

I'n particul B378néReofPeIrd Mgd Y ese® 34 fiél chMptosr 2pFelF W™ SHegdhefes i ng
data fl ow zonticel esageisd & Ubat dapeonpany dheveqnieBt dada caver the 5

transport nediumto the digita evice 4. [[071]..The eratin stem 24
will incl uaaepprogrlaﬁ %r eug)fdr%l%/cejh *HEse fi é xAéinp tHQ t%\7e¥ PJ(.I,]
driver 10| EEB€E394 etc., the appropriated one of Whl ch i s used dependl ng
the conputer bus 8 10 used. [072] A Graphical User Interface (GQU) 26 is

included in the:- o erath?a' Hystem 24 or is supplied with the software
modul es 25 [%Fd 27C¥@Plyr gen EORKERICent CYet Fed 16f irptedese titohb®f a user

15 wi t ht Ti epaficwagesyddiyl 3 36 10 sgptiiel then aper abiem:ef vohgled nier face
unit 4 and to control the. PC 2 to provide t }&%i Ctéhgltal content to the

external dfAté s Qi BRETHIS FaCRR YIS BFE nteraction of a user

15 w1th_the software modules 25 to control the operation of the
interface unit 4 and to comtrol the PC 2 to provide the digital
contént:toathe external device 6 via interface unit 4 or use the
digital content provided by the external device 6 via interfaéé
unit 4.. 3

20 |
[073] An MPEG2 Transport Stream (T8) consigsts of a stream of .
packeté 30. The TS packet has a constant size of 188 bytes. ﬁach
packeb'has:é packet identifier (PID). There are sewveral different
typesiof packets, e.g. Program Specific Information (PSI) packét,

25 Elementary Stream Packet, Network Information Packet, etc. A
Transport Stream will normally consist of multiple TV programs.
PST packets are used to describe the contents the stream. PSI is
actually 8 two level table. PID 0 is reserved for one type of PSI
packet‘called Program Association Table (PAT). This table givés

30 the PIﬁs of yet another PSI packet called Program Map Table '
(PMT) 'Each'PMT correspends to one program. It contains the PIDs
for the v1deo, audio and/or other data stream packets. Based on
these tables, a computer program 25 picks the right packets for
playlng video / audio.

35 AU |
[074J.bne,d% more software modules 25 are used to handle varilious

the protoddis defined in Digital Television (DTV} Standards (DVB-

18



digital content provided by the external device 6 via interface wunit 4..
20 [073] An MPE&R Transport Stream (TS) consists of a stream of packets
30. The TS packet has. a constant size of 188 bytes. Each packet has a
packet identifier (PID). There are several different typesof packets, e.g.
Program Specific Information (PSlI) packet, 25 Elenentary Stream Packet,

Net wor k | nformation Packet, etc. A Transport, Streamw || normally consi st

of nul tipl er TWveregrams-s, RBkcpaske!)s- ahgsdsask i rdeassihe tiheqeoniands the
stream PSI is actuall= a ~two level table. PID O is reserved for one
type of PS|“SI;5’§¢|E§?.%‘FIT%& Br 89 EHrASESENATT T VFAOPESTRATE FREL Tdbie

gi ves 30 t hepeRlibgcellyetMianother PSITcpacketgeald edrProgiam (daptTabl e

(PMT) . Each, EML GOGLRSRONGRCLO OAS. REQOLEN . 1;.£0RkALES R, ELPS; Tor the

vi deo, audi o and ot her data streampa ased on ese ta%IAes, a
conput eP praidar2s prekdlichesefghicoqpeeketien f oPirgha§hely nbicyédes audi o. 35

[074] One, n%ddf@%?_§ﬁiéry\@'hﬁkggdﬂll@§m%ér§?§n Se6; LR handh & MALatsne e
protocols defined in Digital Television (D St andards (DvB-. 18 T,
DVB-C, DVB-%&€ KPSE: etc.) These software nodules is devel oped using the
M crosoft DirectX Software Devel opnent Kit (SDK) 9.0. Specifically,

M ft TV..Technol o in Di.rect Sho art_of DirectX S is. used. The

M o1 osot t DRI SR e Bk R R ABR L o3 RN R ST P CEPB oo,

Di r ect Show Provedesa iodwess cewlr crermmagke sThd esafitdiarke ymaod BT sSt andar d

t t, Sel. f : t i t
ransparen 11&pqemgﬂ€i%5%2 a EaQZéLt%lﬁve% gYE;QE.—LﬁPJ _F‘ﬁ%@:ég?ﬂ%q%%v%?te' §ringd to

control the tuner 1 vice via Ice driver ~The software nodul e
is inplenett E@TE3TES Do CUBREW TEHHisat FBIeandy tter thyhelgmdoperatiser 27

forwards thewdgwger thel e d reenBdEs:dn@ rbNee M (JeRCOALT 44811 bus 23 to
communicate-with the turner device or other digital device 6 .
15 The tuner device 6 accepts control data via serial bus 23. A
firmware program 29 running on microcontroller will pass the

commands to tuner device 6 via the serial bus port 23.

[076] One of the software modules 25 is used to capture the data
20 stream received by the device driver 27. The core of this module
ig implémgnted in plain C++ with a wrap filter used to make it

DirectShow compatible.

[077] Another of the software modules 25 is used to extract PSI
25 packets from the Transport Stream. A suitable software module is

Microsocft’s BDA Network Information Filter.

[O78]'Yet'énother of the software modules 25 is used to gelect

one or more programs (audio, visual, or data stream) out of the
30 Transport Stream. The core of this module is implemented in -

plaiﬁﬂc++'ﬁith a wrap filter used written to make it DirectShow

compatible..

[079] One (or more) software module(s) 25 is (are) used to decode

35 the é@?eaﬁ?#o its constituent aundio, visual, or data stream for
rendéfing,'The video decoder is any DirectShow compatible MPEG2
/ MPEG4 decoder.
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t hrough the USB. The m crocontroller uses the serial bus 23 to communicate
with the turner device or other digital device 6 15 The tuner device 6
accepts control data.via serial bus 23. A firmvare program 29 runni ng on
m crocontroller will pass the conmands to tuner device 6 via the serial
bus port 23. [076].0One of the software nodules 25 is used to capture the
data 20 stream received by the device driver 27. The core of this nodul e
is inmplemented in plain CG++ with a wap filter used to nake it Direct Show

conpatible. [077]. Ano r he sof t ware dul 25 i s_used to,extract PSI
25 backet o 1O R M amporE ST Aeur T abIE 1661 Phar e Srodupect 4o
M crosoft' stBDAiNéewook dinf GCnat tondiEdlher nul 08le Yetleamotitersmafilt he

sof Lwear e MOl RstOubhYEhelOc Aol Shlanc0C O SRS JLOREAE, (Qudio. visual,

or data stream out o ransport Stream € core Thi s modul e is
i mpl ene’t ed‘*‘iqi-”OﬁloéFnSO@-ld% MRxanguRgndeirerefilisd witten to make it

Direct Show conpatible.. [079] One (or nore) software nodul e(s) 25 is (are)
used to decode 35 the streamt,o its constituent audi o, visual, or data

stream for 19ddOFPRE. STHEAFEdah HecodsElseARP BiFeBE Show dWBARFHl e MPER

/| MPEA decweidgr chi9cD80, @re aigitel setbwas eoraditbesadd nabkes @-oidire in
picture fagilities,. on the PC2 to display multiple videos (in small

wi ndows) while tuned to a channel. A suitable nodule is 5 Mcrosoft's Video
M xi ng1lRenderer filter. [081] O her software 31 is installed on the PC 2 to

nteract outddnt BepBtlobustheadi ol bl odat 150 kit erfacqnie via A ver

27. 10 [082 Apersons il In the art realise that the use of
sof t war e pr‘ifgfr%%ﬁbPéoﬂfW“@bélévi‘é@C( Fﬂ_elﬁ)‘—cﬁn lfIH'E pie§BRt PTGHRRET Féﬁentlon

allows the‘lmplementation of a plurality of communication
protocols and device handshaking which is reprogrammed to

15 implement'various communication protocols or handshaking between
the interface unit 4 and the external device 6. This provides a
generic way of transmitting/receiving data stream to/from a PC.
Because it is software programmable, the user changes the
communication protocol from the PC without there being any

20 changes to the interface unit.

[083] The skilled addressee will realise that modifications and
variatiens can be made to the present invention without
departihg ffom the basic invention concept. Such a modification

25 implemente;é mere complex handshaking interface (e.g. IDE), in
this_eese:bther PLD or programmakle logic device (CPLD) or Field
Progféﬁmébie Gate Arrays (FPGA} chips is wused to replace the
GPIFﬂiThese.chips are available from the following IC '
manufectures, Atmel's (AT40K and AT40KAL Series), Altera, Xilinx

30 (Sparﬁah—3_FPGAs Vertex II Family devices) or Lattice {ispXPGA
Family: of ‘FPGAS) .

fog4] Modifications and variations as would be obvious to the
skilled addressees are intended to fall within the gcope of the
35 . presént invention, the nature of which should be determined from

the ﬁq;egoing description and appended claims. It is to be

20



allows the inplenentation of a plurality of communication protocols and
devi ce handshaking which is reprogrammed to 15 inpl enent vari ous

comuni cation protocols or handshaki ng between the interface unit 4 and
the external device 6. This provides a generic way of
transmtting/receiving data streamto/froma PC. Because it is software
programabl e, the user changes the conmunication protocol fromthe PC

wi t hout thaﬁrﬁidi%ltﬂgdatﬂkyatth@zh&ﬂﬁ@ﬁtﬁ& tiRenbot Bifiace UBi the [BB3Lidberskill ed
addr essee mnll allse that nodifications and variations can be nmade to

t he present “R9RP&Ati on wi t hout departing fromthe basic invention concept.
Such a nodification 25 inplenents.a nore conpl ex handshaking interface
(e.g. IDE), in ‘this case..other PLD or programmabl e |ogic device (CPLD) or
Field Programmable Gate Arrays (FPGA) chips is used to replace the GPIF.
These chips are available fromthe followng IC nmanufactures, Atnel’

(ATAOK and AT40KAL Series), Altera, Xilinx 30 (Spartan-3FPGAs Vertex ||

Fam |y devices) or Lattice (ispXPGA Fam |y of FPGAS). [084]- Modifications
and variations as would be obvious to the skilled addressees are intended
to fall within the scope of the 35 present invention, the nature of which
shoul d be determ ned fromthe foregoing description and appended clains. It
is to be 20 understood that the invention is not limted to the

enbodi ments thereof. 21 CLAIM5 s'! 1. A "configurable / reconfigurable"
interface for interfacing ;a digital device (unit) for transmtting or
receiving a 5 digital streamto a conputer, the interface conprising: a
bidirectional configurable / reconfigurable interface
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unite (4) containing a data converter (18) for a conputer bus (8) to
facilitate the transfer of digital stream a bidirectional configurable /
reconfigurable streaner. 10 system (1) that is configured / reconfigured
to match electrical characteristics of the digital stream device -
external interface (6); a bidirectional configurable / reconfigurable
streanmer system (1) that is adopted to support characteristic of the 15
prot ocal ofcanisdsr earpthat is being transferred. 2. An interface according
to claim1, Whereinthe data converter (18) is configured / reconfigured
to convert data into a selected Multimedia stream format, the sel ected 20
prot ocol f ok mat he?ctglfs'iggnableed/ trecbhéigatableonyetéefaden fodal ar grimdided by

the computer (2),viathe GoPPU ef,Qus gg% tra%smAptm S aggeaoearding Lo

claim1l1l , wherer h t ata converter I's con reconfigured:to
convert ®the 25 Mﬂltq%ieéitﬁe%fﬂ reamm CPWBWF@he t@ﬁo@@é@?faf@r wvarpptoitted by an

external device (6); étrﬁl@l@@%@léﬁﬂb|c%nl§){gﬁgﬁofé)ryp%5@5nfg%uraﬂlgelﬁ%%c%d
format being signalled to data converter (18) in the a provided by the

comput er (2) vi atHE CnpEtEr*HEY £8YItBEAVEARCT ntidt) 468 AcTTRANF t o
claim3 , whereisud he) dabafacﬂﬂri\teltEEtheé IjansFerespiigthedst pedrgcogni se t he
incomng Miltinedi a str d%geg or mat bas%d on_.contr ol gkets recel ved from

t he external device K TS dr dRRED ]Oglﬁaglﬁ]i TS ei n
t he colfut er busﬁYS(t&)n | (3) athati vier sahf&meai /BMQCQm.S&)ureldutonmtdh mted to

it. 226. An 'r@ferét@qea@cemﬂ&gragtfé@a@ IneVBEL BN hedatf canyerter
(18) is a mcrocontroller (2
external 1nter ace {6);

a bidirectional configurable / reconfigurable streamer
‘system (1) that is adopted to support characteristic of the

15 protocol of a stream that is being transferred.

2. An interface according to claim 1, wherein the data
converter (18) is configured / reconfigured to convert data
.intd a selected Multimedia stream format, the selected
20 proteocol format being signalled to the data converter in

data provided by the computer (2) via the computer bus (8) .-

3. An interface according to claim 1 , wherein the data
converter (18) is configured / reconfigured to convert the
25 . 'Multimedia stream, from the protocol format provided by‘én
external device (6), into data usable by the computer (2),
the selected format being signalled to data converter (18)

in the data provided by the computer (2) via the computer

bus (8) .
30 o
4. An interface according to claim 3 , wherein the data
bqnverter (18) is reconfigured to recognise the incoming
a Multiﬁedia stream format based on control packets received
'ﬁrom the external device (6).
35 |

5. An interface accerding to claim 1, wherein the computer bus -

(8) is.a Universal Serial Bus (USB), but not limited tc it.
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5 7. An interface according to claim®6, wherein the mcrocontroller (22)

i ncl udes a general progranmable interface (18). 8. An interface according
to claim:1, wherein the data 10 converter (18) is a state-machine. 9. An
interface according to claim@8, wherein the state- nachine (18) is a PLD or
programmuabl e | ogic arrays (PLA) or general programmable interface, that is
configured / 15 reconfigured by program 10. An interface according to
claim1l1l, wherein the Multinmedia streamtype is one of an ATSC or DVB or

| SDB or DVMB. conpliant transport stream any Digital TV standard 20

conpl i ant’ t% anspo? tFEART %ﬁfét’idé}“gwb%é]z?l){ﬁvﬁlzew ?re%tti’ﬁl PEE* TV, TV tuner
~data, AC3, MP3, Gobhbrtstrerde®) id BER1394contxicd88rorf2zhi gital radio format. In
addition includes data acquisition formats. 25 11. 11. An interface
according to claim 10, wherein the tuner type (6, Fig 7) is terrestrial,
cabl e, Satellitermardtegfaghcterasiingeto biaimot 6) i whersint ¢hehese. 12. An

interface accor difidc@nekai i, (3M)er 8 Nudd® Mybhi PROiGo3mskseaM i s Vi deo

or sound or data, formatted in any protocols.” 13. An interface according
to claimi, wherEtrf4HREedatd - converter (18) generates one or nore control
signals (23) 35 for.control of the Multinedia streamdelivery to the

ext er nal dqyice 6)...23.14, An.i%perfgce according to claim.1 wherein the
spe F%é%i

control signal s 29 AF 8 Geher At ad a2 of dify 1t 0" BFotdt renents of

the trafsport stewamitepe(l8held mansebe verchigenerates a digital clock
signal or digital control signals. 5

9. An irnterface according to claim 8, wherein the state-
machine (18) is a PLD or programmable logic arrays (PLA) or
general programmable interface, that is configured /

15 'reconfigured by program,

10. An interface according to <¢laim 1, wherein the Multimedia
Stream type is one of an ATSC or DVE or ISDB or DMB
‘compliant trangport stream, any Digital TV standard

20 cbmpliant transport stream, MPEG 2, MPEG 4, MPEG 7,
satellite TV, TV tuner data, AC3, MP3, Dolby stereo,
IEEE1394, IEE488 or digital radic format. In addition

‘"includes data acquisition formats.

25 11. 11. : An interface according to claim 10, wherein the tuner
type (6, Fig 7) is terrestrial, cable, satellite and
handheld device, but not limited to these.

12. An interface according to claim 1, wherein the Multimedia
30 ~ Stream is video or sound or data, formatted in any
protbcols.
13. 2an interface according to claim 1, wherein the data

qbnﬁérter (18) generates one or more contrel signals (23)
35 . . For control of the Multimedia stream delivery to the

extéfnal device (6).
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15. An interface according to claim1, wherein the transceiver
transmission rate is controlled by a signal provided by the conputer (2)
to the data converter (18) via the conputer bus (8)., 10 16. An interface
according to claim:l, wherein the data is provided by t he conputer bus (8)
to the conputer bus interface (12) in bursts or in continuous data which
are buffered (16) by the transceiver (18) and transmtted to the 15
transm Ssi o MedAuMrtiQFat® fcdb@ihgl cotdeam ab, camamndedne tGSIBSSI ON
rate. 17. An |nterf ording to cla m 16, wherein the transceiver

but fors (16) ¢ he MIRLFmIAT o ST SRRPSEHC 7 Cong BR o AP0 ov ce (6. 18.
An interface accoradiingmbote! mh:e61:mﬂnmcmtn stheam ntygref, acke | tcdnsdesvar
buffer (16) for g.t t.a i here h

interface accor d('?éﬁefr%%%cgﬂ%u% &advlvhgfﬁ')g(?]§ natc]iatgg é%%\%gr tbglr%é]f%]g Slégals
confi guPed / reconfl gured by data provi ded by aconputer program (F| g 11).

30 20. An iterface mecerdl ngdRachgi M 1&aiwher elieddie @ngt%aer{sce%egram
(Fig 11) provides data to the data converter (16) via the conputer bus (8)

and in turn via RESCIRPLERITHGs 151 APRITACEY BY) 2 %@nﬂ PAAViFREPratRe
according to cl adsnpgl@erwher eid theedgoapitdrafert pE oI &Mvikl ghd lycnpitleddpss a
systemdri ver fO" providing 24 control of the operation of data converter
(18) or transcetVer (20) or digital device (6). 22. An interface according
to claitf 19, wherein the conputer 5 program (Fig 11) controls the display

of video OrldJI aﬁhpgnggrface according to claim 1, wherein the data is
prov1ded by the computer bus (8) to the computer bus
1nterface {12} in bursts or in continucus data which are
bUffefed (16) by the transceiver (18) and transmitted to the
15 traﬁsmission medium (10) in a digital stream, at commanded

transmission rate.

17. An interface according to claim 16, wherein the transceiver
bufférs {16) the Multimedia stream sent by the external
20 device (6).

18. - - An interface according te claim 16, wherein the interface

inclﬁdes a buffer (16) for buffering the data passing

ﬁherethrough.
25 o
19. 'Ah interface according to c¢laim 1, wherein the data
converter (18) is configured / reconfigured by data provided
by é,éomputer program (Fig 11).

30 20. - An interface according to claim 19, wherein the computer
progrém (Fig 11) provides data to the data converter (15}
via phé computer bus (8) and in turn via the computer bus

'_interface (1z2) .
35 21. An énterface according to claim 19, wherein the computer

program (Fig 11) includes a system driver for providing.

24



sound, coded in the Miultinedia strean(s) provided by the External stream
receiver, ina single or nultiple windows (picture-in-picture). 10 23. An
interface according to claim 1, wherein the conputer program (Fig 11)
interfaces with:the operating system (0S) of the conputer (2). 24. An
interface according to claim1l, wherein the data 15 converter (18) includes
a serial bus input /. output port that is configured / reconfigured to

generate serial drosi gpatise fdyerae&bﬂacsﬁ Qratar c6RRFir qhsl her di gital
device, (6). 25._An interface \acco to, cl ai m24 wherein the serial bus

0 & ona ) (23) WAPSSAMEE by LA oy ro Bt BHAE M on the: mi choconcror | er

(4) or hardware '/ firmware of the |nterface 26. An interface according to

cl ai m 24, reif, t I 5 ;sLgpal 3),are, a rding to
net et ] ong 25 0 i S by SROLeREaR i) 18) SuARRIROEAE AaRRdLD
m cnocoftrol | er ¥ZP9rand E%%r@d |C|<?nt:ﬁ@1$ rithey ﬁaéélﬁn)of Yidepnof rRlaviiagect

according to cl aidord coubersi &h@h@uﬁeméilabggre&hggyalpio(rzééd%e tgener at ed
to be conpliant with standard 30 associated with external device. 28. An

i nterface accor difffGG1cPEFA™ ToRAEVRT n ¥hé rgﬁ’fl%]r?ef&'emuéaﬁﬁjr? gEiqdows

bi di rectional potdidt2@k-i352%urA¢cording to clains 1-28, a configurable /
reconfigurable receiver system (Fig 6) to facilitate the transfer of 25
Mul ti media stream of differing standards, froman external device (6, Fig
6) . 3010Acct¥di iy tigtekfppe 20 coaddingi talclpigadcasterdoeitpengomysteem 5 In

one enbodi ment tgli;%grr%ﬁe'(k‘s?& 115 ‘fﬁ@ekf‘&@éé aaed g’l@'é@ra{\f{nar%ﬂe\ﬁﬁr 08)

utilising Tuner nt ed . According to clains 8,” a configurable
/ reconfigurabl &£ ttrh§n§ﬁi“1?1t‘“eﬁ’r s(ﬁét em (1, Fig 2) to facilitate the transfer
of

24. An interface according to claim 1, wherein the data
15 converter (18) includes a serial bus input / output port:
that is configured / reconfigured to generate gerial bus

signais for activation or contrcl of the digital device (6).

25. An interface according to claim 24, wherein the serial bus
20 51gnals (23) are generated by scftware running on the

m1CEocontroller (4} or hardware / firmware of the 1nterface.

26. An interface according to claim 24, wherein the serial bus
: sighals (23) are generated according to instructions
25 ' prbﬁided by the computer (Fig 11) in data gent to the

midf&controller (4} and stored in the interface (4}.
27. An interface according to claim 24 , wherein the serial bus
signals (23) are generated to be compliant with standard’

30 ‘ éssOciated with external device.

28. .An interface according to c¢laim 1, wherein the interface

-Jcombrises bidirectional port (20).

35 29. According to claims 1-28, a configurable / reconfigurable

fecéﬁﬁer system (Fig 6) to facilitate the transfer of

25



10 Multinmedi a streamfroma conputer (2) via a conputer bus (8) to an
external streamtransmtter (6). 32. According to claim31l, a digital nedia
transmtter system In one enbodinent the receiver is USB interfaced MPER
15 streamdriver (Fig 4). 33. An interface according to claim 32, wherein
the Multinedia streamtransmtter (Fig 2) transmts nultiplexed stream
(Fig 5a, Fig 5b). 20 34. An interface according to claim 33, wherein the

data stream is mimiin@dedat sr¥reapeectkti yer ey stbd@drand rdemnith tdl-exgd by

a dual or rmnultiphase cl ck 25 35 An interface according to claim 34,
wherein the I/0 Poree (§5) < %onfigured / reconfigured to de-multiplex the
stream in to two or nore single streans (Fig 5a, Fig 5b). 36. According to

claiml, 29,¢ 3L.a0ANBot Billid 30| "L CH ALY pP0aflhdi0 L0E; PlrdMibagLROAr d.
5 In oqg embocdiment the receiver is USB interfaced Digital TV

receifer, utilising Tuner Fronted Fig 8.

31. According to claims 1-28, a configurable / reconfigurable
transmltter system {1, Fig 2) to facilitate the transfer of
10 ,Multlmedla stream from a computer (2) via a computer bus (8)

to an external stream transmitter (&).

32. According to claim 31, a digital media transmitter system.
In one embodiment the receiver is USB interfaced MPEG2 '

15 stream driver (Fig 4).

33. An interface according to claim 32, wherein the Multimedia
stréam transmitter (Fig 2) transmits multiplexed stream (Fig
"5a, Fig 5b).
20
34. ‘An.ihterface according teo c¢laim 33, wherein the data stream
is prov1ded to respective buffers (16) and de-multiplexed by

a dual or multiphase clock.
25 35. An interface according to claim 34, wherein the I/0O port
(35) is configured / reconfigured to de-multiplex the stream

in to two or mere single streams (Fig 5a, Fig 5b).

36. According to claim 1, 29 & 31 any embodiment is integrated
30 ‘on to the PC Motherboard. '

26



