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TI TLE: H GH SPEED ETHERNET MAC AND PHY APPARATUS W TH

A FI LTER BASED ETHERNET PACKET ROUTER WTH PRICRI TY
wQUIdIOBEIGAND SI NGLE OR MULTI PLE TRANSPORT STREASI/US2006/000126

| NTERFACES BACKGROUND OF THE | NVENTION Fi el d of the

TIY.ENtHIGH SHEED FTHERNETNIAC ANGX FEY gEFatalisyWITH 8 FELTER BASED

P Fﬁ]f ﬂ‘? ?bu’rﬁﬁ %&ﬁ%@ﬁfﬂﬁ@ﬂ?@ﬁ(}a&ﬁgﬁ glNGLE OR MULTIPLE

par onmuni cat | ons esi gn.
Descri ption of t HRASPOREFTREAMANIEREACER past two
decades personal conputers (PC) have joi ned tel evision

sets, high fi dil [ k%&{ne&? JIIRUEIG,} 11and conpact disc

pl ayers as partof the vast ray ot €t ectronic
Field offthg Inyentionyj del y used in both the office and the hone.
| Arhis 68 RHon YiBidkES g@n@i@ll}eloeﬁlta IR 61S dibl Kxﬁ@rﬁbeaﬂeﬁlgfﬂ a8d,ah&® particularly, to
en a ollferatl on of appliances and personal
Comm‘%lfcét&ofl?lﬁ 8998Yi ces that use solid-state memory, in
addition to devices that enploy other w dely used

DescrigtioR bARERIRAIAWE. Sonme of the nore popul ar devi ces
I NCl. ude VI deo caner as, EhOtO C%W@f&S Eﬁ{ %nal gfdl "
adbifhat B past Mi9oteradss RS PP R i (Reshavaitiet s1tife pos? g idlity stereo
equlpnehteﬁﬁdrcmnpacsdmyo&pm pstichhasstsety tfefpctirakealsyicehivghly used in both the office
and théjﬁc}c e. 116(%91: ;%EQBL elgci?elrgt\é/sl &J&Ppla%é’ ok glg@seé}mjprg%f%litioﬁ Iof appliances and personal

recorders annn respon Ing t
electropie fqvicesy it v S-S G RGBS doem CBPIPh §EFrsVidiy used storage

mediuGe) nﬁkﬁ&t df Vﬂetryorﬁﬁt@ulﬁlaieWs Kichge Fidgo dafaers bieitd ¢aigrag] pbréonal digital assistants,
ersona

portabf% mn%lc %ewces’ any %)}mumer elﬁcgc%n?ccs: ts%s%ms %ucg %s se?te g ’boygg rh%%%%%i!’uﬁtion (HD) television

systems pet disitd awpﬂdprs afene ¢therse ﬁﬂmsp@@lss@sthe @EP@FW&SH phatch devices has been an
emphaE 5 61'1 Eﬂ?aﬁé'c%htymﬂﬁg fohiRkELng 84l bekvi26d Jhe pM&Jnhi QUStronic devices, personal
ace st andards for connecting conputers and
comp“éeﬁst ﬁ’éﬂe B Pheral s have al so been introduced, each
ailmediition o ppecfidaties &ir ipdrenl Cusmewtl asi the/Pegipheiyl @qmmmelé dgferconnect (PCI),
vanoum(!e%n@a@ds%&négtﬁ@ Q%Igﬁeré ﬁqlngxﬁaltﬂgﬁphlexgg%a\Jesa?s% been introduced, each

tandard also referred to as Fire Wre,
siming y PSR PRSP B A ORSRSS. FEORES Al B dopise ety p THEE394 sindarg
also rejfii0f @O FseWild) endriizdIniwatsal 6Skiyal Bse@SBE bwtb high-sgedsded thasr ralotocols.  The most

W1de1yf 1%%\% H{?n t ﬁ%&&%ﬁeﬁe? cbrﬁ;r(u%?st 1@\2\&@ i@l{ql ﬂeﬁﬁet@ﬁ&%&ﬁ) and Wide Area
Netwoas ¥ @th”p‘?eﬁl! e Gthernqyprotocd p doref %p?,céicvl Etfrpebjs et [IEFR 892 pgseries standard,

origindlEBie BdheGRY $R& mﬂ@nbdz&béis Wil Cqlisfda DeyctiREBY ACD ) riEhod that provided a
means ( &M{ﬁ%}e ponipﬁter dsk E ?]np o shég (a: g%r‘?’mdpvr\ln cgqu C%stel%‘l QIQABQDI hag %ormergl the basis for

provi WO or
Ethernetosypientsethat sdagted oansfer fmeeslh air the megeihTrngs, Gailis thﬁ M@tr@mﬁ Recent switched

based Q@Wﬁa Ha3 HuRfbE Gt %re%ibls of s@ﬁpogﬁg gLnaet ratsg/ﬁ%%@nxsmsnge Ethernet

ransfe eds in the
generalll}z] énalg?d etftI CIERILUSP gﬁ ﬂﬂ@:p S ERSQUEGEE 1§ %p]tc asybtg geecanr}gﬁra /'¢18<5I mamtam and provides
compatibitity @¢rods ag@ycndnt faexrerednd syssine il alkeepinpdirado$t &wo f
E#Eﬁ@&e&’ IMIOF\E&G cgngl:n‘r:e?‘ eﬂt&“xainl?l@nt %‘teﬁ‘x{s ek af BA8evisions, set-top box and

net enera nmakes efficient’ use of shared
persorplodsareRds 9P¥Rf>ﬁﬁ|ger§raﬂly n qBiyited fqré%lhvf}ngaﬁf%“%ﬁ#agh quality high resolution
programﬁhr[gt @@htent t’rﬁdﬂ@h p lsndade BaseDPPpatd: Béthork.y ThE E}@ﬁﬂlyﬁﬁfdy for broadband Ethernet
connec[_}grrl]suas act “%e 5[@9' 1aa§ %r%% g\j”@g pr‘é‘ttln ) b% r%%efd%gelh r{t hFen%Rau%mJnPwstems has been
the mlgsagfnneﬁnsn 8 lgl@wd ASHWRID tp @Y ereh SRty ARk W@emm@wms @stfeamgnee levels required in the

distribRi@h 0 El@ﬁer b{daﬂ@)@es&@cﬁ)ﬁ N ):orﬁine IQ@B Qlﬁcalﬁelcdfnd'lfﬁreasmgly difficult, if at

ed for distributing/recejvin lit
it poRic, R, ST 251 L AR o i, PO =BG i el Bver o timited
bandwihis ekl BEtshetilizet shstrdditicrnefTévntsolibny.p ilrc alditipn, Wil gdgerdligrhigh prices of consumer
elec&ﬂc%ﬁﬁ%ﬂgﬂlg BhOEL n&HR0 @o‘ﬁ{pbﬂ%ﬁé h&e m\M%l i chfﬁgtn% ésmﬁ s%&"fﬁs at reasonable
has presented a problemin the devel opnent

costs. ent ert ai nment systens has been the nigrati on froma

cl osed network to an open network while maintaining

performance | evel s required in the distribution of

hi gher quality/resolution A/'V programrng content. It

has al so becone increasingly difficult, if at all

possible to obtaln t he deS|red perfornance Ievels

o o, . I T e
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el ectronic products featuring Ethernet network

conponents have nade it difficult to assenbl e systens
wanote@aswnabl e costs. Certain conpl exiti es i nhePEMUS2006/000126

the transm ssion oi real-tinme and non-real -tine

atettagy opmplgrotiad githaregian the transesi@l it r@l-fnodnk @apn-1sfidyne audio/video data do not

presenteanﬁbﬁéfﬂ ?gein%ﬁ)tﬁyllgl% a:?§ E’Qﬁﬂort mdal &d@p g}‘p@d'aclﬁp%p @scchgﬁl ﬁ%ﬁﬂ'ﬂ: cable, and
I al Sale Ite,

s PRy PR BB PRl B AP PRy frpsmision sysens
are typmalﬂ ‘dlosfl detodrkets Gpreoly, ia é¢lesed/netwoaismihs Spmext sfestte astandprd or non-standard

(propngt sSﬁ{(chlynot &Ialﬁﬁﬁ% e %e‘ﬂ@gl lf’ﬁbhc %ﬁ% YolutiBn whl tﬁﬁc%ﬁiy afford an individual
hi s conf ext ers to a standard

manufeﬁ'af?r SEE alar(u&cwfffs 8 talrwg ST B1oRBP P50 Py Hpigey schieve he
desiredt fagforj@ite Eals, i Bich eolutibnsprilbpat nehidyr iyteropdraid widncompdting products. Examples of

propﬁe‘a&éo‘ﬁx@ik# ytz;?iaﬁ}o Enqmﬁ)eﬂmbﬁp Jvﬂ{éodtu%dcagtﬁ@ l{lgrgfgh L (}Q{/ C?ﬁ"%’l Retworks, digital

urers time and resources to

video @@ﬁd@g@g SHir Feblis Savitehsd L elfﬁaagpe Ao /@S TiHanderdpteggied Serv1ces Digital Network
(spNpekd afsi@ngdo gﬂﬁhc&stmg) Wroughl Ghtelfiad| Mhsked PSitevdal TV I‘(QMAII]‘S)J aikthiyution system

networi(s gr e?r a}: netw stand%rqp tvle rl])genp ereHCfgr vaag)é &)ﬂgsm a?ng traséfgort models, and

roprl e ut 1 ons i cal I'ncl
1mplenbnte<huxda§tan4@gis bmwwgﬂl ae:&b DéfB TET §mmeam@ﬂwm@ncafeﬂn§$tﬁr&mds Institute),

for exafpHEAnDERAH SR NY:iMGT sytﬁ’éﬁbis infpicaWl dothuaeh @@r&@lﬁﬁ@ﬁ'&t\mrk providers such

PST rated Ser vi
os oo Ko PSER DR o BT 1 s oY KGR A e g sotver
and pr@able bieil ingudiastseam. Ant enna TV ( SMATV) dlstrlbutlon

SRt &y%%m%r kﬁlusuﬁtemrexa%mé oPf cl&@& %{Mdﬂc &5@&@1&59& R8N &ive pay-per-view
been Cefl ne for vari ousﬁ(ﬁd§SI cal and trans

systenyffefetog modghd Therhpreditehbate! Liftde oLl aaar gL sghand g s s

video, adid i doMBly daaTiblcudidnier cipe a0, TEe datemmivm tieade]l D08Sis typically a bi-directional

chmme?gs%a%gs%%djbc&tvlre@ﬂc‘ hll 'ﬁ&& ?()4’ anri QJrvu%)&Q{(/Fc{exe 108?&%t%¥§181@%&rp0%&nth%g}!lctlon channel

utiron systemis t cont
106 gwﬁa@maesmwbknw@wﬁ@%w@n@wwags aymehappd; “dwh may be used to make

reques@ﬁmﬁ@&kl@ Debvidbr o8 € andér qudstidhs) AU BroslicRERMDENK 1P O iTdl&4ictive head-end 112
bndge ﬂ}/e th(Fe (aﬂdy augio %ﬁ)aécas‘? cﬁaﬁﬁelsqw %V}?r]%bad%’]{ gnga terac? vedServa Iprov1dT 108, usually

over a plopiREY TEEsk, R il irsfoimer rofmizn 164 SdseehnpreaRRR ypically made to a display device

120 (fdr RRhBRE A s@(ﬁthﬁ:ﬁgﬂ JAL&H @a@ﬁﬂg‘ﬁ%mﬂ@%—t&%ox ViZeY\heSdYa‘éﬁaﬁﬁﬂ Flgure 1 shows multiple
ef erence node ast _channel . 102

bro
skon o P e PO B GHTIBRE B PR e Ol P Baihate disvibued voin
splitteng iagkepnssildy chpenteasn it OmBariattyo dei¢ thatt dosguytomserr ngiwbids have 4tringent resource
prov1s;g£}§g Auﬂg B Bt tb Ofy cgﬂ@afaﬁ ls ty]nggly' c§nt1toﬂeﬂl| aﬁ@ﬁl&ﬁltalﬂed bﬁ a single serv1ce provider.

directional channel ¢established between the use
16&00%@ dedny opsa” prtwerk e Rard e F‘tﬁwafer?P‘éﬂlaﬁ‘trﬁei?ﬁn%rPﬁ%‘?@’é are all defined
by well-Riic®haihdagld weth asliehs By gﬁﬂﬁﬂeﬁﬂrdny differam miamER:tu@ers, where such solutions are

generaﬂ}(il 1nté?c>é161%ﬁg wi ttﬂae (I)?leéﬂlﬂé CQJHHB% 1¥ elﬁn’g)\éﬁ’] n&wor id § tsll[ﬁgéa neﬂvork with potentially

requests to
nuMeTels rswefeaqércwm eliowéws esrg dpolised ptress ﬁ°dlﬁ§1but‘1’ﬁ@1t6§? oftigggple of an open

netWOI'RQ@dIe Qﬁ’c&nel 10 dghel by ne hdGhet Eﬁgﬂé@[ﬁ@"ﬁﬂ@&ék&lﬂlﬁ’) dye MEE is a large, open

connmg]ﬁtes 8%8 %Fufgnefosn%rgrrgggf \faes ors ? s%gnéc ers ohzosed%ulrpoiedéto coordinate the operation,
managergerd hﬂdyevgm‘eqn d ther Ipfemptetrdriy rqa@tw@pﬂ%ranmnﬂ hnéd-Gogst rygteoel and architectural

issues. ?ﬁ%&@orﬁ g%to%blgﬁe 1&&&[‘ @%Ed Shniﬁe PHeShatiohRl Sﬁeﬁhzlrys @E&ﬁzaﬁoﬁ (B0) networking

ool ABKF og%ﬁ%ﬁﬁ}gﬁ? ik e dhiee ﬁsﬁ&aaﬁd%% in a?eagﬂrlaw?ws used while
commimi@tiig@hrbugh hig/@ermekvarlp | ManS Gf ndt @D eientesiutiving i 1t dave tha GysEm resources to
[ I e I
suppor§ a.rg P%n Shet%%c 1{15(:11@12\{&/1:11{'3 gaa&{g Pl%g Hzgalﬂ ylaatng g{ggllt%n d@@égogll'ammg content. In
addmcrnerp@anc@?rgwswng IYRiGRhoRea ﬁlfﬁwlbto mﬂ@aée el O@Ff%j@téf@f Syst ens
0 rﬂlﬂ&{cm[ KrSadbaM @/® tifskriB@ief bas rb@a%@iéﬁ&ﬁeﬂy&ﬁﬂelﬁte&ﬂd agle Sd:rﬁﬁ@ utilizing set-

nd cqn nect i cal ] co IroII
tq””ﬁ&?ﬁﬁ %gR§?m§§S|ng C(QFV%ééyg?%m %%m Sontras gamJanmEB

in an "open" network the harq¥are software and the
correspondi ng protocols are all defined by well-known
standards with solutions readily available from

di fferent manufacturers, where such solutions are
generally interoperable with each other Addltlonally,
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conmuni cati ng through the open network. Many, if not

all current solutions do not have the systemresources
woaomgpert an open networ k nodel whil e procesBCm®S2006/000126

hi gher quality and resol ution A/V progranm ng content.

~ describefith@ idadband rahstribet&n io@ e 49 tdatihS ol sigenh Srcliitg@ire allolwy iTBig@e 2 - of an A/V

S 40 TS SRR BE L Gy i s
(HDTY)esptfop Wﬁwrwt% b @ oxannds: EfEng dbihe caperants etsFlalfrf B eﬂ thgyflow illustrated in
Figure 384 dalfiite dRB ¥aay ﬁa-eB)e vaivds 2MRcEetdnSas saﬁﬂhte Xi@imkﬂ)l))fThS tkcdiver (Front End

teml |n Fi g gure 2. raml g
D g Z 1?3' a ero ner ememm ua atug keyimn, (Ia%) f( %ase shift keyin;
ovice ale eFI es ' the br oa and %Iqst ri |Sceir? | e\/Ng porp ying

(PSK) destodulitiogalprs Withdorggyrd prempeerreetion (FEEY GPB- Shedwarddast vidpy typigally represented in
the form &fa 31 31/ ﬁéraﬁﬂ&ﬁ’@"&@l' oufptiOEBh ALY th latsBndatPidle@acO buch as digital video broadcast

server ngaﬁﬁf He ;SS% %t%%n ! qb(sa}_fﬁgls%lfrdc? [ Ioﬂ% tgu? \flrdi(r:lsg)brt Meam%tgr%}c/:e (TSI) 204,
(304). FBiL 2% tymipdlle comprises 7 dadigatedobus henfigoedpon Gasiming di@mj @u@o gnd/or video data

packet@%gentlﬁgs Jllréamuhé | JShéRd 64 of ﬂ)pﬁ:da%E ersd 204%@%%' de!ilt:a@edqiu§£bnﬁgured for
recei ve vari ous broadcast channels as satellite

tranSfegF’é Frafrtaneaaplipyion 94 e@ERt ver (Front End Device) may be
a Deteilsoof laFstabhdardeTSI 260 Aodumphtenie i iCEYEGEQ (BuadpermeCopiite for Electro-Technical

Standa§ a& ) Ft%hr@gbo(igop@&caﬁgﬁqﬁ?%@ S hMI)r% sﬁ%@lﬂ:aﬂg rc(fala:> %é information pertaining to

ation a orward error correction (FEC
the afcge\;@gt)oned-ﬁt?édqg} B%Id%cé)gftame/q lae%\I 5({0§2b? 998 |"9ablleet§?x@§<é i dedevisiqn signals, sound

signald B ihebavekerdicss er Pat 90[ntcﬁ&fea|fdr et ATAI/SMAEY heddt ¢dtd and similar professional

equ1png:e(1:)1{1 oroIB@ oa Cast?ansggr? Qge f d I \%e)?lr { L ac %NSSH&J% 9%0?"‘6%31% %J:tworks for television

erver (DVB
81gna1s5 p@gql pipnalst and ntergpye s}@éllqeq(— arfeft &y }.néqgfaqeﬁ ﬁq;L%dﬁl“ WHBATV head ends and similar

profess-fénalnéﬁ ﬁiEnt St ﬁaB]MPlEt}Qr frﬁlﬁﬁrt (skShy 20rhe shBtdtion Tfaky b3Qbtained from the

d hus configured for
fdlow{'“%%ﬁ@?%f Mg : TR yl deo data packets,
ofRefening pw2& P Aigr Jeezl reltitnormo Fig.12, thedettdmry thentbe pfirsed (306), descrambled (308) and
furthera&%ﬂlt&@%do(@ﬁ)) dg_préxlldu%% FBbndEond LN £atRd aﬂal-b%m ression standards that have
configured for transferrl(glgbrea -ti eré?ge i cation

been qnﬂe % r "g}e Da%a& #F% eosltoreél ﬁqﬂlﬁ? o m (t:(ﬁ ﬁ@mag(dat a later time, or
may bb ﬂecbdeé (TENDH E@y{d&iacloma dedapndetitee@14) 01t should be noted that many of the steps

outlmelgI 11?%& r3oare> ngétgrgglanroﬂlhgr?%férg md sé% e aat?egéd ) and dg—multlplexmg

fi ca
(10) hpeEREY At @WC%@F thati oap properfermedhy PR Cp RSP sine standards

and méibds ioBerfigbd Mdoeisithtel the 1@}&5&&&3 -09 c&RB8fundiakl i@ sotavr lSlementing these

o L L R PR P e
aride §qom 4eepr1b191rd@fr@stsm oredd! sagrallyprreiestwell dar s, [#RQr forrestrial broadeasting.
Howe&e[‘ @ﬁ%ﬁﬂoﬁ o lare @{Hﬁ:nt usm@%tﬁéﬁll:tl as Qe ﬂrﬁharyl-:rﬁéﬂ@@% 3&&5@@9 groduces additional

e networ ks t el evi
challogi) AoabOrdh Ly S BPUTLBEve BT Sty SppRRIEE ] B Remboy) buo 212 of
the STBAVY/ sBidaiod alvhip (S A68. alii netivoric Iccamecpmd‘fae‘mn mqqlaionally used for Internet access

througﬁ %le%ﬁé}}is ot' @1g1tap§(1§£cwg%e2®§ﬂ)%ﬁﬁwé coﬂeEtﬁ)ﬂ{n"Usmg stllﬂlgrd Ethernet controllers
speciftication be obtained fromthe fo

on o IBEAGE SHEED: 1T HECBHRP RS GTCRHEP o e e, Beomse e
EthernReb@folldr ngp g?i@a%llly siia€es Fhie theal Busi2m2 wigH dliel prfiplietrlsEpropessihg of dd@vork data may be

consid; r%l?ﬁ Ci% d%’o? dfi%{( gre(%%g‘?)agdelt%gﬁ t@vn;(fcl ?cq c%g’ §gh a%%P/IP and others,
mayﬁe@}mhomd@wm %(é‘@fess met hods and conpr eSS| on st andar ds

t abstifayve shaRhs d-hRAIs MR Hikehet cﬂilﬁct@ﬁ} @& t%}ﬂ dala@41esR€1 to 6 Mbits per second
anat her

for actzv},it%g/ gug% ésslg%érzr%t x{/e trs llsl%e, iar%gas a 6eturrr1[£ath %% %@g%n ealfar?dg(]\_/ﬂ)) glﬁ)acanons, billing
systens] @y dinhittsiad/N distritatimein derliomg B@dW@él e@irGhents| for sybroinechigher quality video

and/orrll%l@cun 1 ﬁ?srt%tw@lgr hIgHé? ?&eeﬂ?a?mp%uws %ﬁ! ohJ‘Ph . geﬁrg’cloﬁr‘(ﬁ)) video stream, a
| enmented In &’E}] vvare and sof t war e.

ty

througft afd%’rf@ 6? &ﬁ?&s Pes SRFOeY i ROSToRT WX FP@‘“(°§R’6)“Wa‘?aéd"€% Rigligigning, including
of functions that can be performed by hardware and
sof tware. Constantly changi ng standards and net hods
oftenti mes necessitate the inplenentation of certain
functions in software. |Inplenenting these al gorithns
in softvvare vv| II generally afford the hi ghest degree

o .
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Et hernet controller 210 generally shares the | ocal bus
212 with other peripherals, processing of network data
woayems3wonsi derabl y sl owed down and/ or del aye®CT/US2006/000126
Processi ng addi ti onal network protocols, such as
QOs (QLklRy bfRenrive), miyte rgpirada Fhef nged fre@OSik aonaltyciviartitee bsyudiednmand latency. For
exampl%c?gagela %aﬁw}{i’dﬂ? %L]Mehgﬁtsc' fng}e H&Eséiltaltey an%&ea@dr@éyg case a time delay between

tivit pI Cca data rates of NF E)
st GOUSAHB I HER T SEEH BEP T B AP S i shections made by
a user Wi “@fnr@l dufingfr, dugatbhiffdriag datdysl eDiswibutide ptu¥ daM@)st preferably remain steady

with m mam de‘lﬂ’aguI Wh? ex1skt)1£% %ﬂha‘%et §é{t§tto%rr§ﬁﬂ§3(gﬁ!hérﬁgt E&Q’Oléé le in th 2, achieving the

tiron requi renents

requueféwfemwwéevﬁ? ig hicalyraw idiffeuls ifged rasstteor audi o cont ent
aﬁﬁdcﬁt&sﬁf’lﬁﬂnﬂ &hédoﬂﬁthr@gﬁ elﬁcﬁoﬁ&rdeﬁdéaﬁfﬁ b&derallyOreSAtpyD SehitiveNBlost embedded

processprs g.réidt?r%ﬁr lt)ut d blgg:_llc? on\ll I1'1(sje tguﬁca rgkﬂngungep glec%'r?&ig légvm%g aré‘gsually low cost_

and feaprq imifet! yverfpan@w @malprrefmesqe@m rn@wna qfetlsmﬂnwgmﬂ(% EYOPg)). Trade-offs
betweel@fmc:&@lryvdcge@s) spediBYCIR® sﬁe@(g U §6kver EHBuBRRA afeoqult%mh&l For most system

des1gnegs§( gt%fﬁlttgg tg g%&;gg%g% }?{é%&%d%g‘%llﬂg tazgﬁl’llldpéo&%ﬂ{elgg rhealé when the CPU bandwidth
is just a@ogs Bi tlatcereapplicatneagbitnetiEBake migage ta atmare e}@gdsay system solution. In
add1t1op %t\ﬂ%padﬁ%ﬁaﬁt&vgwk Weﬁ@zﬁ & %%?Q EtaﬂdQ@ @ﬁl@ljneqt c@ﬁ&%ﬁ& %11 {yﬁ@ally not give the

average acceptable tine e tween chann
perforngpeaietdedinSnatigde osy neverk é‘il“t\%efpé""’”é’ﬁ‘ﬁ‘ﬁlhaé’inm% tHF hwrfast corgjier electronics
productsO buffering delays. Distribution of A/V data nust

pﬁ“ﬁe %eo;lcgegt cﬁtrm%ggtn? re% %Qed%d%ﬁ Qal@m@lmé atﬁ%lufﬁ% §onteWc§er a shared and open

t herne Utl ons, simlar er net
network; b‘??tbﬁ‘@l gddrpssepliima 'vzﬁtetypé ways. Farcepﬁn@?‘}q W@‘el@qq @oﬁ%@{t poligjions such as 801.11a, b

and g ﬁaeé bQRh FBBRGd RY Safd a&eeds y@hlcaadalnytwu&s Y'Wlii’ecf fdlgiohst sudtf as@02.3 10/100/1000
Base-T ﬁwg&eﬁ?%%: pglg eeace dm% écqqtons ﬁ)avé aIST§ efl cons%erec? r Ntclogrg’tysw%fu{wns have also been

s are genera sens
describhbg tthegmrdie deted apt oersy @W@ Serek A élfreeh/saltleonb elpdt oy eedia access using

Bthern& B | Wﬁgesk ot e btk b Bk o%ﬂgdﬂm@ﬁs ahiegt A@mhgoioxﬂemlﬁteﬁmde (ATM),

are usual | ow nd feat t ed erf
SsnehrgRey bR N HERE SHIED. 28 P! FRLera: FRerT Gt Rb RO s ¢ Hher Q08
have b&e eddifdsed b d@Bin) proprietdeelotidhs bet ween nenory access

SP&E roa&‘ipltﬂvo%rase 86 oD oP Wi SR QRer@h@wdHkfsRms and aggregators

conmo For nost syst'em designers, magratin

n
select RS ISY Heteafioy RAGiPIAh IfRratiqp éf Bp BRfmerk et o Bt %ft}e%eé paghet. In ofher cases
VirtualoMoedl l}@@dqamhe(rvmwe ta@PAct rABENbAATM isSmpleiSdénted nolirgHg (Fiowal) path identifiers.

Some soPu%or?soultl%e e%P aitacb%}l 5]:11 aﬁnc%p{t wrhgr% %?t%vlo&ggg?en{png& %E: Ex'c}%teztﬁl &ch that high-

nsive em SO
speed gpckd tsipenvidpd evet fmmacweplm@hplw (A rebrngels enehieng rtrdnsmlsswn of Ethernet

framesl-';tnhy&r SRk 489 AdrdsOb lcBile Winkhission tht@v@ik' of othert folh UEFDN’J! &ransport Devices would

typlcalgrsag%c:& %gﬁg%ﬂ Lgs%aﬂaerggﬁ 08 Wegto s ndeP n%g nc;élency 81anne s Bied on time slot
assignednescfomeriue setypmophaltss In e of berept many Clﬂteatﬁslfl@ﬂt? jtti¥ige the Internet Protocol
(IP). Ene&Lnetc'aJé? VAl @Qﬁe&@t@!}naﬁﬂe&@roﬁéb(ﬂ&e QB TRRGIGI £ @BLRN Protocol (TCP) are
over a shared and open network has been addressed in a
emploXpdy j ety of ways. For exanple, wireless nodul ation
S @hnel _E}tamﬁlﬁ o iediuagedd0litichigthe TF-380 ADgitdl 8tr@ming €ontroller” by Taifatech Inc. The
. i.dered fo
TE 53@\1%92089%%' eq%1lf1eé %ugl%fsggc ﬁﬁl %eg/gﬁztﬁ%tl)c% %IlOO j 1 %‘%ﬁt\é‘éﬁt&ﬁmsc CPU with various

Base- T
softwafevgioglp@gntwqc]@d%T@P/g’rm@mohséacg end T 18 rverver spplicatjons, Thietafiware also includes

IP, UsGODShget BYStocINWDBIF)O USSP, Stk idéti (S0l ed@gaPB0cdD QE]MP) and Real-time Transport

Protocglgﬁ@) Sgglgrﬁtgtésgppogl g]?edllgaﬁeflﬁ % a%udeasrz]i%e{ {?%ga& v1§e\6%lxtérface
adbwser, usitregistEs steme typBOLY .48 not\wifpre @ras netgork sqlgtipn huilgepuggl the Ethernet
protocantﬁat qQt la%gmé Of MEih QNS SHERmASe ASHN eﬁt&mumﬂnmﬁ&r of NBgler quality and

sl O ok it o0 B SN sy st co o
hi gher QOS have been addressed by certain proprietary
sol uti ons. One approach involves the concept of
“transm ssion profiles”, where network systens and
aggregators sel ect paths by detecting additional
|nforrrat|on |n the netvvork packet as |n an Ethernet

g, T T rU

.
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assignnments for various network packets. In terns of
transport, many current solutions utilize the |Internet
weénoicms®ie7 (1 P). I n some cases, various PCT/US2006/000126
connection-oriented protocols such as Transm ssion
allow {oPRéVeMbnt BY 104 G&O Etreéﬁﬁ@&atﬁfv@r Afiple® ytﬁd\md@]kﬁaleniﬁ mps$ B16F todchieve desired
erfor0 uc$| zed solution is the TF-530 "Digital Stream ng
P controll er" by Taifatech Inc. The TF-530 is a brid
e Rfien eorresparitiniedarusyi relpedato tempriopar vk ke aprient Bat06 ﬁ‘lﬁ"d in the art after
compafifl susH pRig Atved iRlRenGildntith hidewabdddusins Of t war e
conponents, including TCP/IP protocol stack and HTTP
server applications. The software al so includes |IP,
User Dat agram Pr ot SEMMARY OF THEAPVENEIQN net Cont r ol
MBS SRA6 oPERRERhts, bh %)wsﬁﬁ@oﬂ?&aﬁe'h{/d.rﬁ@st&ﬁ 30RO ﬁfset-top box/personal video

Prot ocol (RTP) accel er, r .su
rcorSp A S REHP G A0 P GSRGETHE 8 i PIERL BroG i it comprisd
in the Hgsivmy ery berpeifigueedi ts tinterepps Yidtreme rblyqa dg@ piclets] ovhih tmap fof dithernet packets,
incomfB &R §1 L Weglﬁ§ﬁblrty Eﬂdgpq&eﬁé's lNIthoﬂ{ IBE{@Q)CJSQ)? kRN ethe packet processing

pr ot ocol that 1S capabl mai nt ai ni ng perf or mance
ofrouit| rgRy eftlizer wefiof B iR RSty DI YRGB e gyl Intornet
Engindfifk Ta@SKlnlrddt(]lEﬂ)‘R) 8Nk @Groastiyhiignay aradséen the pdCkit Aenih a format recognized by a

Vanetyc‘ stotogsq %Fr gu‘ta%ét n% ?gfj‘\/@g rﬁ/%ﬁ)%ﬂgé toctﬁmf:arc%lt Itp1%Ee§smg circuit. The packet

procesglpg @gﬂﬁ ﬁl@y lefaqnale@s;p@d aga pqlqﬁop@ﬁtob@ﬁltaw%téq 1;1216313‘3&1@\3 |enq§]ej;§lated application data,
(encapb&l&l dsig! dtdﬁ@wdu@d aﬁdapﬁmmdte&mq&@) ﬁxesé euiBnce dhelwy} st different types of
apphc'c%orl le%%lo rrcrrzrc%gsar% o e t I ? Stl'{eﬁoelrrltg)f(ﬁal{llf g dmt sertia?%r é)erafle dat str%am over a standard
transperoyppeiing rgnesue levabsrof the IS datawprarunichitonpttaskent i nve nt | o n as

dfﬁ ohd LBEaiRet Ql'lerbackaqy&%}{g %wﬂéﬁoﬂmls@f) 4d cRAE a S8 vork connection

enbodi_nment s, ual
with 2 S LS OB PO BEP SO Vb AP s gfesion da 0o
specifie \ngtieny intesface dlirrigh) the @etworl comectipdf. ahe pedkttiprageshinge atcuiamesathus operate as a

hardwh}€ 'in%& tﬂalrélégparaf/'\ aﬁ@&éﬁﬁ& ﬂg{noat%%%ﬁi g &Eﬂfa‘ééﬂh&t 1§W1}r §5@a@hshed between a
In the system may be configured to interce

networfa F%ﬂe@we@%\w&&&réﬁ%hosmcewﬁwe s R dAerReR e fompris various
paralldl mﬁ@mmgctﬁfe@mn e dL Ablel’ s Rerigipat Chiengd Inesfa)) SRAM-Iika £SFRAM interface,

and oWer smgllg.lI tly%eg %% mBItfgég Sl%grrefo}enlrn%ﬁ &p&l eglgodil;[f?l% t&%&(@{ procgssing circuit may be

OPefatF‘b@ﬂ F ﬁl@glmaﬁ@rsqﬁsﬁltfroanﬂ rw@qr m@gur@chmtw@ cmaéthéyceﬂ igoorpoggting additional
hmdw@rgmbﬁtloh@hggmt Engl neerl ng Task Force (I ETF)
ansfer th

in n \évr?e; egx:bﬂggxfuprl} %t gac%et fi’o&es%nyg Cérc Vtatéatur?s ) um]gue data stpeam m%erface w1§1 the ability to
filter sagkstsyusing pasting apoblisksfl, wlli-definedayd m—pccmaffizirle elncmulett@e msthedsaimplemented in
hardw%oel%ﬁﬁém&r&&ﬁecak&sted f-ﬁ%gpﬁe?i}éﬁ{ancﬁ NneeR Sﬁi @ﬁczﬁ?ﬂy la6tidvbd BB frware may be

sem con evi ce, and
s B0 R I TG B e 4 P G AL g and ilering
requirttSant3gof Sdpplivakivingliseh chs eent tips lded winatdec firimgjoge s Perfanparige and flexibility of
transfgrﬁillélt cﬁg f¥091 a@L&LI U ra]?hﬁlgr){et @fetw@hcflfl %5rﬁﬁten‘§o¥cﬁ:ﬁ§1t50fto a data streaming “consuming”

I cation sinks or processors formn
subsyw R RgeoiReeidhe o RepiermAce glcflicrite tisks lﬁéﬁréw@ Adygiiages and benefits
of perﬁirme@mm&ras@teatfaam Eddording RPiIAMilesODIHE piesdd MDA GidBde the creation of an

open Sé/ n%m 8e§wor{< Prepr?ﬁg:'ssm% fun%to%all tlg:e% 1 1 m gtﬁoad?ms? Cﬁlﬁ ?r%&?.sulgnthg Q&tion of a dedicated

streangegrpiieduinriaet, and ths elilify toaaﬁérese ﬁ@afl@wais rﬁcétvm %d auierreeent gigribution.
wi Itrgfe&éaeen@&ﬁrh&ﬁsmefeéﬁfre RcifHEER R arePHRCES 88ty ¢DTocus on high bandwidth

oo g AT G SO T G KSRl A R o agdvere may rduce the
main CAY cygientehief dedivpowit o retskitiesre! nfiverking cheding picbeedationgideo and audio
streanfiid B4ible, MY thus operate as a hardware interface that

I's separate and distinct froma normal data interface

that is typically established between a network data

conmmuni cations control I er and, host processor, where

the normal data interfaces nay conpri se varlous

paral l el bus Architectures such as PCl (Intel’

Peri pheral Conmponent Interface), SRAM I i ke, SDRAM

|nterface and other S|n1lar types of |nterfaces

Y o . . " o,




har dwar e. Through hardware-assisted filtering,
performance | evels not typically achieved in software
woayoshs3sseached, providing a highly efficient aowuse®b/000126
effective solution to the network transport
eTima p&lshadntodimamdoffthd ireniiongnay eepide @ Rpisand fmethod for establishing network
e

e 4 e A e R e R

data froma LAN - an Ethernet Network in certain

enbodi nent s - {BRIEF DESCRIPTTENOF THE BRAVINGS "

Sjglfef%% ftmen? naw¥]% asna %fo f’egts tfgupeg glnd gcﬂ]ranhaggs &k&s%ﬁgi} gﬁy be more completely
understwﬂdoywefﬁe@? t@h%ﬁllqyeﬁgfdsﬁa ﬁgﬁCW&P@ Wegnaead degpther gth fhelafcé?ﬂPa\wng drawings
mWhwaccor ding to principles of the present i nvent| on

I t.h t
p %plll’{ \gs e%%sea r? Efela I OI (r)nﬁdd?)ﬁau%%—mslua )éox}tetnPAeP?eﬁ accoddxﬁ%to tpnor art.

CPRig Dillotressi fygical tsétéopchor/pdrions vigeo @cqﬂ@d pysmetthiftciuesatrcqging to

PhRE kNt erface, and the ability to address specific

needs for video daudloc ntent distribution

PPt LrPEt® AR SE TS ohrh PR ERPe Si5eR AT 1Y & Hap Btapreom™

Witidd rédolesslpdtdni, hogortliog fopdoarston hi gh bandwi dt h

ap igl %ttrhtgsrlﬁe &%ﬁﬂe& o@; sep{oﬁ chx%goctﬁi Ao RELMAQ &fste}ﬂ 190%1%0rating a

0 content. The specialized hardware may reduce

tﬁ@k‘hﬁ’i"?ﬁswwﬂf‘@qw rement of dealing with the

C BiF i@txctrhtbsaBe @fibonigbmof thd gagket prededsiag cifuigbEmeg0l uti on

VleEé) 111 s@rgtesatH ff}&%{aﬁéfr ag g&rﬂeq IIR*‘;%&% Ialel thes fleﬂxldg’of\éx@gdZ%l‘h%me according to
e Invention may provide a system an

rreltet?@ém?ﬂmﬂt establ i shing network connectivity and

aef ﬁéﬁbmhéﬂughmpeﬁafn%m S pbcRabl-Th hé¥Ber 6RBHRE fo oBl&dnbd@ynt;

uti | j a_ har dware Ierate B

BT R e TR RSP TR Tk B0 9 e §  gampor

ptahemro@bpléﬁt@eadk@atocdﬂeso onanldbcddl\ﬁam ages of this
%eﬂhb@&hmc&@ of Wfa th@ﬁgpia%‘ ﬁxlo%cdi REE K SEQOThebr according to one

erence to ow ng detail ed description when

ré‘&BOdtI%?Q%t her with the acconpanyi ng draw ngs in which:

FiFg. 10howslesigitpled bsheaneipladstdeadas havorikg npdedmtodiment;

a%% fi fﬁtvfseﬁéa%sﬁe%%%pgetfvyd%{; Yo a@&&egﬂ%mcot&gﬁs bifemBdafment;

ypi cal set-to ersonal
vFge2rBebraer sxypleanlratfiattetean @ter% Geis @Ptﬁ’é of @ppljpafigyy data
akdcordng @ onderstdOMBnta fl ow chart illustrating a typical
tréFagl?_‘;pgcr)ws etsg[el?e{rﬂamdgta t?owr m%aridgjﬁ%r%nt g(? thgg%(cécgglfogé%g}% cir¥ditdo?9ig. 4
|Ia¢cglslmgé9t(tl}selmo?ém7eﬁbod| ment of a set-top box/personal

v tpttep; sﬁ&z@s@]ﬁedﬁt% 1Y S smohcn@ Q&P Otk M ghc@dipae oad embodunent

CE TR b Ry ] SR

Ieinbksltmeates the format of an Ethernet frame and t he

f %Egn% slBtVS a1 d%%o@ ffnr ?Eadatg qQf gid%ad‘éx@s) Qcp SS1&dY t}\@ddcéfﬁiﬁg fo one
/ shows the struc a network |ayer protocol
I th‘é‘%"ét% according to one enbodl ment; Fig. 8 shows
t IFey. 51 shovastthe data @ibw for héaddd@SPOBSI ok BY arcormhg)to@ﬁ@dmbeBedme ader
t

angh G alddie t-uatto% oBhanhol LATSROL: aLc%yc@tg tcpsngtaﬁ AnekdDP
s Figu ¥ hpves t@ﬁsp@rhstraﬁw@n@éwmcqomﬁo?ﬂeetﬂ eniRTP versi on
2 theﬁpt,%wsammﬁda@f a8l eg@[mamdmgm dne Erighdimk@; Shows

eﬁ%ong]l ﬁésﬁftci)tfes E%z Qm Tlentﬁx%ere ?éﬁﬁﬁlﬁe S 3 [ grte ?cglﬁeg réoggsrrjr%?t%ugs v%?lg headers

vigdagcaded;, audi o payl oad according to one enbodi nent;

Fipg, 2%&&&6%9 Wﬁbo@ﬁheﬁmgg kiﬁer&ifpaékglg G Aduted & B8I %ﬁtﬁtﬁ@&?ﬁﬂe headers
filtering routi ng of application data according

t&ed?}%edé%@dﬁbﬁﬁh‘thwﬁ?@“’e?L’éferé’hows the general data fiow
routing and filtering for the packet processing
circuit of Fig. 4
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according to one enbodinent; Fig. 14 shows the data

flow for payload to TSI, SSI or M according to one
wenhwdissent ; Fig. 15 shows the data flow for pagraaen06/000126

and header(s) to TSI, SSI or M according to one

e ol imahtes dnk gmbalifnestahag: all hen-tlatird fldopuppli@fiorpaydiftadcke® are

TE%&%dem?%ﬁ%QQ% f@gﬁﬁikgﬂt $A according to one

Tié data flow for headerg )
t Bieky illgspratpy onae%ﬁ’a}ewg)vhﬁré 2} A BridedpaTesiiare gl to pdost interface
S ki West febupve Beffdrd tnll in@tEheﬂ)ﬁackdfs&l‘bSrWdtto Edstf @@/t BifgnRal s

a%ﬁe gll rl]xgventlo ?s suscepr‘gglo QO \%%Q& mOél ﬁtgatlons an§ hl%%&ertggat% ps%%ﬁﬁc embodiments

Stream Sl gna accor
thercoe ShvoWbyLHRY cdkimpic gh Gtvigscal Wbersh gndrented b fainglt siould be
understofd, ﬁﬁ)ﬁ‘ev&rﬁi’ﬁ ehe Hﬁﬁ’lngs &l @ataﬂgd dbscripthod SHefeftt 2850 OiREndadd Qighiit AR Mdvention to the

partlcu#gg gy éscgtéetedr g?t S%ua‘%g EF&H a g‘t g ou 131?l llsL‘ES%t c-%r get‘r a umg))c*'I ft10at1ovr\1'{s1 elqulvalents and
alternagivel Gtlingreyitltin thi epingt afid scope pEtbe pp;ae:k atventiorr as dcfmgct ltefdhet au;peﬁ@Id claims. Note, the
headm%@f& &g%ﬂmﬁaﬂ}ﬁ?gﬁg éﬂﬂn@ ax%‘ﬂb'ttrﬁ‘éanttt@beausapé thm'ﬁ%? ikt the description or

host receil ve ers; 23 | %
i FRRTHE 0GB B ST R At RN SpP g grpermissiv semso G,
havingStpeegtdhtiat ) aeikeitte @), @otraOminétbry eenge (ho.Sthusi)rit Bieftape'inglude", and derivations
1" " a ”

thereol s o 16l S BT, Thilemoubled bl Bt AR ety conmerted

a host interface via host receive buffers and mat ched

packet s pHTAILION DESCRIPTIOS DF TEIREF ERREDaENSEOMMIENTS he

I \é%glet 0er| B}N%)%C eop Iﬂola!)lg o%” rr%ed ur%fe}l?c% af?:?] %R‘g& dgti W%IQid “Local system

erna spec er eof

memoyh ewlpcti;meway esferely amgm@wcvmnnpﬁé igjp host gygiem anddynigally embedded in or directly

interfaBi8S Sk RBrIKSREsiR 86kt dnboAREAL dontrdifer. S‘RQﬁHtéjsyB@n memory” or “remote memory”
under st ood, however

refers aoe% Bnlexin?ﬁr |°8tﬂprisﬁlelfl éjfe hoat sgst?%fyutlnﬂft € %V\%dn 9 t1noorI uﬁ?q n?ﬁrkacmg with the central
procesimg/@ittapdior centralt dagrofiery driagngheny chrarisgddi 8 ook exbtemliting from ke host system.

When %Qﬁﬁr{s&lﬁx ’theth}aﬁ s&s@inegtrén{%& rhe?nohpm%q\é ésexﬁlxﬂemm?c&n%écﬁég ﬁlgrﬁ%mpheral device
equi val ents, and alternatives

and/or@fsc}ﬁmnfl mERErY SRSiertB e pring i %%%&SY%%%%F%W f%?gwaé’fl% ned
byAstah;S usep metﬁiﬂ,eaﬁhd @l giphia@l. to hlegsem, trkudtineq thcatgie delierf’Qrreal-time operation”
and/oro‘rre%laimaeZ eLuQ]Q ittt U2 Bn %?&tyshgﬁﬂgoﬁge? opﬁ’l{)ut 'H%ﬁ:ﬁst) t% qheQ?stem and/or any

or |nter escri tlon
correqugﬁlpgq@ftmabqugxal @Oyt shglgls)t qqlébq,mcpcesseq.@ygenqrged& g@gnuously by the system in the

time if hkeOHORBkth td ﬂiiuSarﬁ@BJ)dt;ﬁﬂﬂaé Qe b oﬁhgﬂﬂf md%ﬁhdéﬁ oB B8 BiBcessing delay incurred

in the %gtﬁla {n ogler wor e IFP s1gnaﬂ andacogrespdn.cf:ﬂ%o%t;%t sh%n,a]s ?gm(f éqrocesse% C?nd outputted,

respectieshi, bsaﬂw e»ﬁ@mtahera@@bmmmmﬁe 'op. peskagel iwitg thetyefe atrychich therifipuiegignals are being
receivbdby- the-ws@en{ B KB 11 QR <G8k IITRANS is ribhikt @ refed/to @K erlaptibit 'icﬁcplt)éldél connection in

BT UL S S R TR

used tb Blenti§ewhat Wpd(ébﬁt Bshoeg Iafeliéribecbi Hor sxample, dlaT@P/m@n@ror UDPoetworks, port number

80 is ‘?ﬁéﬁ tf&ngl z{fﬂc ranotlhg}cs@tl of{%gd‘lﬂ{entsr gf“s&t&" 1&87 o EY a combination of
onpri se ost %St em and typically émbedded I n

encap%l}aﬂw hedet freiﬂ ViaﬁfséfOfnav@il d SiRF's lﬁteﬁace élﬁtefr Y bﬁr"\’}&%‘%is,l ng unit
al’lf’déo@ﬁs tﬁcﬁlﬂfefeﬁl n@ﬂ;ﬁdrt’ GrkdneinterfacRE(TEL) & uSydsit & Pantrelsasy fo reférence a dedicated

mterfaﬁe cogp%redqgr atnanlses%og roﬁ%a&a dpéacg{r%'eams%ha? RM’ 'i)% ﬁ%g'i\)ecp fr&g glementary streams,

Ste m
servit Inoupeom PG4 doedEamorcass opokeend qslgarsU Ahq datgpepicpyptroams, which may

mcludG @fdtecf Qld #80 tsfréa}nls Qﬁay 236 be nﬁiﬁlﬂl@feﬁ t@ééﬁﬁ'&r dn§ Q6hvirfed Anth ef@lort packets™ for
§t inct fromt Wien co

transnfl 101t1 P'vgr ﬂ% Sqang% ftlg?ﬂ'l mg: P mﬁ,sgrwﬁ%% g}enﬁﬁ%?d og?)erxgm n?ts aeI%I is described on
the folipangrwebepd Bithe/&dv.geng o Qe gheaitme and/ or
ad@s‘ ﬂrévgﬂé'ﬂr d&%&@& Yhe @%enfjéhs\ﬁpﬁlll?}{g b %%Jn% Cah RYB ts&u‘cIoH Qeaﬁﬁx?gt a network (in

syst'em s dedi cated henory As "al so used, herei

this caéﬁgh%get)éﬁxﬁ]e?t@a thatys ot gg;gl%l@pn In qrcglafor Videpeor audlq. @m to Pq tﬁaésferred to the final
delivery", "real-tine operatlpn and/or "real-tine
stream ng" indicates that an 1 nput signal (or set of
i nput signals) to the system and/ or any correspondi ng
out put signal (or output signals) can be processed (or
generated) continuously by the systemin the
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time it takes the systemto input and/or output the
sane set of signals, independent of the processing
wdebmyosssscurred in the system |n other words, PCNAIS2006/000126
i nput signals and correspondi ng output signals are
renderifgedevicy (for ce@pBed A ndFigud) piid tatrdwouldypiedty inved| ty be bynsfetna over the CPU’s

(STB/P%X%b%%QEn F’:}g rZ?Iogal %mﬂ% LWl & 1/Pbhs @5&[ @19@12 YM ]Et@ 25 thh other devices
whi ch’ t he | nput S|%nals ar e|v

ng..re

potenii s §V§f‘%‘?ﬂ”“\/\l‘i‘%‘ﬁ gtk f)ﬁ?”fem“?nsf"ﬁé"é‘ﬂ‘%d & e St n Fis2 e
STB/PVROSO@ Rasrwould asn be rejieed md petf@xnaadlclmgmabafmaﬁmg rami:ctopmrg dftheavideo and audio
data. ﬂgta%{ c{éal%yrﬁxtdtﬁﬂ W&J@C{ orglﬁ%mp}lo? bé féql,;grg’g) /1f|ﬂEa %g a%dlo r?gta was transmitted to

I nrents, a
over oY EEpRIDE SHSBCIEGS (FRHEA Ty WPy BFY orien RN Hig o sl or cabl
connecﬂicﬂf el @BE efrelidve the @Hrﬂbhﬂmwhg’l to IeférinRuanfimating oferations, a packet processing

circuit mzﬁy lf errxis gélree? 9r tarsre] Q:On? E) % t%orﬂ%gc%etg ?{ E‘Hg a?lglggfotlé - tha B¥ a satellite or

cable derqsioleioefiltering @mmm@tar b @fgfaéh%la}ﬁ%m He. %%@swé%ed@? eifipodimgnt of an STB
systemu@l thHe Bathre RN Pa skt pRocakiB@tiRuit. Nt er f ace mat ch may be

%f%iil{];f{??g tOA%}%gﬁ f%fagszv lggtaﬁamﬁr%erﬂb g‘s{r{) APRY doute e Mota, 4016, and 4010
directlyrtefhe SEBEER dysthedPrcatiap (SO8D €46 5613406 oy plspurosrle pagket prbgsssing circuit 402 to
STB/P ‘h( %é 365 S PAba Q:tay gal @aRALKAL coﬁig\ﬁ&qﬁecﬂf Ia:ﬁlty ﬂt}@éﬁfepﬁne Real-time application

iLved fromel eneptary, Mregm vcelnfrnal on, . @
aete. il ik SRR OGBS B BOE SEELEHE Y DhfFpRgyeL it more han
one TSt R@ks proddi@r et @aypdso e tcopted eafBB/PVIhSON 4@ yiaiarichlige 410 representing a
memor%/ l)lg %plﬁ gﬁ%ﬂ&e%o%&ﬁﬁ‘ g&’exm @L&Pbu? £ d'ﬂigytbk EH cﬁl%(&dofand (OOB) connection

oget converted into transport packe S

used o Pl e oD &%) OO EHEEEHEFY neGopledith it diPadients okdocal bus 410

may mﬂﬁd%VIbdthﬁ oy 1At td OdRidGh, CRANEus amfaws eranf ARB, THIR, SBRAM, and other like busses
descrl bagd on the . follo

l} J) (1:1% %né og%ner(l)tfpay nec}é% ? ?_%glt 402 is anhEthemet/IRgecoder that implements
some fmc@wm gorpallyi as@eustséwth ¢dde rusping ehins efl progepsygr thgt may be configured in
STB/PVRRBDOESENT @neaeﬁangf&f%ﬁﬂh%ﬂc%aﬁtﬁ ﬁchMﬂhés Mghc@onk) Bdriopfel i # ireﬁtlcgl to the network

.this, .c ern nnection that is not Optlmze
““k“FEﬁ%Pﬂg?%ggﬁSweﬁg%%%?%budlo data to be transferred to
t Pee énibndiinere niimrlchpgrodesie a;ecu(tf4@?f is @boavrrpin Big.aS, I ipqindps 49 Ethernet controller

502, (v?h}xch &Q%cﬁﬂ& @ 1990 @od ¥Ri 1@als! ﬁb@ﬁﬂye& B8 ahd %@éﬁi @Jcésﬁ @ontrouer (MAC)),
PVR S 208 in

ig
couplof oS B oS S B B i) s i pfptce v o
numbepdfhe@sived@ifére 8Seppadnta by sbdive boferd 108a- MR revhist ®iay infegiaoe with b host bus 550 via

host m@ﬁ‘?cte 54§ kﬁ{l%?ep §o§18'81ﬁ1; ?d% f{éa?r%\/&%e(%é‘e'\%ﬁf }g)tsthjus E:R)lr v1e¥ ﬁbgt interface 548 through

ystemin

controlrsgqalubwe%%t & if‘étf“fl LA Wﬁlg logh auSc‘HByf fig 4. In certain
embodﬁhfent& hﬁst\bhﬁﬁ% (@fdhr a6livas dm‘; &hay Eilﬁ,p&t e tahdgredlave DMA The outputs from

packet yroaeésmg omax% é‘é\% C}fdbgo rogl{den I‘ I num er o{‘)lfSI et?eys rg)?esented b tfg[ buffers 510a-510d,

r ansm
which mpabesHIG st hsalteelatnﬁmmd@rema,deot $1z04), iovipyr gom pcke quwaﬂlqgwrcmt 402 may be

dlrectlyﬁrggde'd Ry ’H’NS@JQB trgmo4 dehbuy @Jnig 'NS’I @uiﬁrssﬁbaﬁf 1|OH t 8 B sef 8dn®odiments, TSI
nnecti on r to rel romh

bufferspSé P*%Pﬁiﬁn@u@ﬁph{s&fli‘l}mr 1?%‘?@%‘&%3}3 to]ltg eso%’ aéld FSW t{) pac ﬂet pro gessmg circuit 402,
couphfgrto)pzem pragsstng reizenitt402renprelypecificaltly itgRiRe4  wing a stardart] lygmory bus architecture
such ab Pﬁﬁ“&bﬂl& @ﬁkw kR RAGK %Lﬁsﬂx RARL %m&gm@aﬁleﬁgw&t Elracetsst@tcmt 402 is

satélli1te or cable denodulator filtering incom ng
configyyed tq. suppwéac}ﬂ@éﬁ}r cgﬁqugxﬁroq}ﬁc'tr(?nﬁs F}Ppé\caugrnsd@gttﬂﬂ?@e@oss ﬁ@)hcatlons that require the

transmBAROSH 6 Kter, @ﬁne aﬂthlT(BorS]ytﬁlbLemnfb&ﬁhti)ﬁ] atxafnplad ofrsech isfafatid@ include but are

not li I@% léss&eoalglf.ug §% Igoe %lnm epﬁn#u:a{mns %&%\Hﬁ Gx%ns?eg\é% %agauét: lrx gomt&m bﬂ éate In other

embodip@ta, whm@lats noawawmbl!@remosfs@éet 4ng age @orttmla%wapivwrswtné mrm 402 may be
config@ed R sBpdriSHe) se &4 apdirehtiofAHat (R YeaBliBOdaGOUP| € packet

processing circuit 402 to STB/ PVR SOC 406. TSI 404 nay

be a dedi cated bus configured specifically for

transferring real -time appligation data. Wile Fig. 4

illustrates an enbodi nrent with one TSI, other

enbodi mrents may be configured with nore than one TSI.

Packet processor 402 may al so be coupled to STB/ PVR

SOC 406 V|a a | ocal bus 410 representlng a nmenory bus

Y .
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One enbodi nent of packet processing circuit 402 is

shown in Fig. 5, and includes an Ethernet controller
woQie/ogsdsr ch may i nclude a 10/ 100/ 1000 and | OGPQT/US2006/000126

physi cal |ayer (PHY) and nedia access controller

( MAGY ymbodiniain) recket ocasspa cikeett 442i14 ¢oengueen tb sirmutbw@pus(yRiFER)and route multiple

data t s%rein% th%%aﬁs?&t%@%é@gic %ﬁag}nbt%éﬂet@ %S¥aan’J: %oé Qﬁ%rﬂ@cy such as host interface

nterface with nber o recel ve ers as
548, Pl et BB SRS B 1o8 Ao oC D OR Mgy buses, and non
standart BtiREsfuBiGBngatiddlealatadid widths albddntvdl deftn@ists. | Patker frae@or5@8 may operate to

reduecE ggl?crgtgogtdatg %%&s&% la e 5 %ac o gog lg;?a%ﬁfe %%EJ &Qo%ely\‘}‘of Elata!'lzgﬁs'ﬁ?:ptton Fig. 11

0 In rou contro ﬁg
illustrajgy examples of fapyw Eidgorand Wd@rﬂ@@mawéﬁtr@am%td 1950 gackH OO Eupfer qe@ network, in

this caéM JnlEtllleﬁféﬁﬂlet\%b@ 4 Q htedtip@vidd- to la ﬂelﬂﬁ{nﬁ akvicee IR | ls;ﬁHﬁHaBy, encapsulation
examplesn arf sgovg ?C)?%Tgl\ﬁgé%ﬁc} gon 1t ?’llﬁ au(;io con'treanz ea{l(lfl R/H:%rG conl er?tt efn one set of

0CessS
embodigients, LHPC 440 Mayrhy copbigusadge mg@ge btyRT]h bonmgh@et}aro&h vEgus cm%guratlon/control

registefd Whd ﬁ loSnjunSiRh &%E O dod) Yilohle RUEH841Sitt& L Bre@EQCbufWhl 6dduirements in real-
nﬁ%g be FIFGs. In alternate enbodi nents, (not shown),
time 2ppi@HFs fr om packet processing circuit 402 may be
diArfeetdf {ogiorl dati dedn BieriRE Bhds@glicttion T8l rodi@4 pexfordwd iy paghdt pigeessing circuit
402 accT %mé%‘ Eﬁe%ﬁlﬁodﬁﬂeqﬁs éﬂ:@g in t‘@ 12@@ @ﬁet ﬂoqrfof ngl@@ B'% @s!;téhshg-ds&rtth the premise

fers 510a-51 E ysically or Jogically
that thF dtdé‘t 8t it S§T"8‘eha6fahea8¥1 ast%b et & ctepat Rét M RS, fythe comnection is
establighid Dttogh A6 Bost B8 iiKriate(S4Dn[FEL KB thapthe c@sStiongis edtablithed without any special

MAC or Ot;ansrpg}? rﬁglct?o%ﬁﬁ% fahcf; aLtl clIeP {)JIP ﬁ ggm O u@%D%ﬁls% ﬁ%ﬁ%&j &?&W]ﬂk Ethernet

bus ar chi t ect
controligy <5ﬁ%m§ts RARPWIVRY @ﬁ%owettﬁegd M«te%tnay braadapest! et dagipllata stream filtering,
and ap§1hotn¢d;tl data46ldind & dasa rpﬁdkgtu t@ebrinBg Wﬁ@@ﬁ&e@ﬁm&c@ﬁdﬁ@ FSLiERGt an Ethernet

standargpac?orc{ ftn[o renuse{) ﬁss%m d Wltp ‘ﬁlat c@%ér‘t l%e work ar ] Xan} hose

require ransmssmn of I_ow '
j 1A treeviously psntiongd |f<t,ralﬁthe(nnes oghecimbuBAcke! progespres Pigawit 402 may comprise a

10/ 100@9@6%?&1 3@(1:%19 Eth?h’& tbntr@lfep (SU@HP@Q" 5) d%ﬁédgﬂj Sr Qh’ctedcﬁﬁ @pplﬂ&t‘hons where performance
e 0] eam ng .vi geo an udl 0 a

and ﬂe‘l"g’a?ﬁf e e F‘b?ﬂeo*?t e OdHtentéd%‘g t ‘éﬂ’ﬁrﬁ% % O%tQ%BASE T and

802.3udDPRASESTPh atipliamn t A, shavhni ic Rigak2d-B) etdats bapkat, ibihis cap @1 Ethernet packet, intended

for a c%lsdogl'oﬁer‘r’tghgh %rﬁBMt@?m P% ﬁﬁmaﬁ%‘;}ﬁ@r&p&& @@@25 S‘Tﬁkq)acket may be stored in

circult be con ur ed
the Ethegptdiie 8atab1étets élat TS "Plﬁ%ttsedd% @thﬁlé%ﬂcor ’frPHﬂ‘é 5%@%?“} oG AEAC comprised in
Ethemansbmtumm maygaﬁtmt ad{tEsd CiRG P Ysi) Hildiet hoddd2 infodmegion fich U @ewn in Fig. 6.

As showP 1nSI~L1%T:§| t'{-ﬂ? ”508 'ﬂ%su)é eg the E‘o nat gtnag E{hgx!;tlxgt% l ,talg&) L@le g@tiﬁtsﬁ‘%ﬂ@ e format of an

her eby £r anster ri ng speC|
802.3 pragesk eVhiletthe fmmtmtwnhe §ig p ﬁte@t)tl%(dﬁé@metsaaé ﬁ02a§spah1@§t in certain embodiments

packet';ﬁ’ctc@d’slflgﬁl&ﬁzu54@ mBQﬁ:Sdo@lig@reh @cﬁiedlkeﬁt!?r&fté %% dfTieth WekBedded according to other

medta Wé% 0)1;1‘[1% u%’lé are uﬁ%cf %gu%tg(%'lr{ E 8tger 6pp[1)1&a§1§réssto a osi’ or fls¥§ber%u1r§ a s01m11ar manner.
v Keferink egaghett algbim anreftried embaflinaeotthy wpikt tdesk imthe jeesiys path is PFR 504. PFR
504 mfyaﬁkfetvatﬁﬁugﬁe@tﬁlg Eradfd a@%pﬁ)ﬁﬁé’nqsﬁr Heftef iﬁfghﬁaﬁ&{ to determme the proper routing

I catlon datasr reception Vi ce,
to any é&g feiye Buirsd8%-0ise erd%?ny % @? T%&téﬂ {36 Pfs-‘tmfgt xgpplesef ﬁ'e nepork, transport
and applldallmltlli}@t lesdeswmmh e inplehawtiot Glegoanth Fgsdi, @ ackh®.aMnm ypecifically, table
700 ml%g ?ﬁlﬁﬁxgt%yin%k leI o@g Qerhk ﬁgér %rotoggl Ilg ﬁeQ&*:? ftﬁ[e 89 SrFr'%BS illustrates an example

I'S case an er net network
of a transpprtcper Hpt@qpil dey hqaéeratal?l%ﬁ&ép ﬁgQS Juggaepan %rp]ée of a transport layer protocol

UDP he4ies hdditbalobyin FRNCidikEhtbsati leﬁ&ple)éﬂz{mb}ﬂﬁatiaﬁ Ry PRto] RUP vdr¥ida 2 header.

VIR% exor{nal*cll(gjﬁ gtocl*q% 522%1’( 559-% ut {zg reccgtge gt_},{e)é 5386250%% sgore received Ethernet

con on
packetgloasddi og @ mticdaopcrmm@enchwcm te & Feeifie Mrigritystheny gtwlv@rprmm scheme SOC
406 P Bifet 8o At QB /iG&uh 1Rkt Thie@cS b& § p@mttat tbqﬁeaw & J,ktet@ raorres ondmg to the

s 55 gieey gt g Tor s sniCed TATer s redugt 0
flow of logical data streamfyltering, and application
data routing perforned by packet processing circuit
402 according to one enbodi nent is shown in Fig.
12A-B. The flow of Fig. 12A-B is established with the
prem se that the VI deo or audl 0 server. has aI ready

T T

o o . o 1. i o
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10/ 100/ 1000 and | OG g Ethernet controller (502 in Fig.
5) designed for enbedded applications where
woeodomssmnce and flexibility are required. |n BOEUS&06/000126

of enbodi ments, Ethernet controller 502 is | EEE 802. 3
serally ©EBASELYTCaidieBR2. BLoukOOBASEITXax@rpératadid retrAse Gla@kets Bored m receive
buffersF 5&& 5(5'8%/1\11 oB dlféﬁgta&r% pe?a@t&ee{o thé Q:q&elﬂée 1n%?c ] Etﬂaﬁ{eﬁ %Eve been originally

I nten or a central contr er (such

tfansmeFﬂ%YIF’ 496 in Fig. 4) may be intercepted (1202). The

p &ekaing Eﬂﬂgbtlhﬁg SboBedd table Ulein EichB riRar hddA& fldé SFrdpukit@ffset” and “Flags”

may b% Qags%% be Wc{a ﬁ%cget 1 %&?@Qﬁ}o natgrr;ngnltatlgr{ ﬁn%qi% uged%eted as the Total
Lengtinefheplegitab mﬁmﬂegegwqeams fbp MAF tostng; @teﬁ?et vl Wil one embodiment,

packetl pﬁc&@ﬂ%@ﬂcﬁlﬂ402$f&hﬁg&&d Wﬁ%rtﬁi‘aﬂn@ted@ dafSer&ROWE ehdblefshdl.support, storage
e 600 i

memo?yrog r,ar,Eslloze ﬁram?ngtbftl uglb%atl?enfsg to?r e trréaén I?’fﬁa?'nﬂé%Ept Ic])e()rSr%% Bgrt!:s in one set of
embod@@RtsBmfyr benonfigifed [iernale within ecke psdvesping pirpuitHep, Oﬁextemally, interfacing with
packet%%&%ké g%ulEﬂ@ecﬁlﬂggﬁt a%ﬂca&@%us'g INREKEE S endbliihiis! B Galues for the “Fragment

PR TN M e

memo@@@@biobatmgrthedauﬁtrh@mumnts a access formats, which are

u%&?errin@ agchlt{ptp 9{g 12ng ol Qa%fe 7@@&' P'lgfofelh:te oﬁecadertCﬂecﬁsque %Eld gtray Be used to verify

stem’in simlar mam er. rrin agalnto 5,
the da}ahntgnkyroéfhé ldittéaac]éaltrbsdjd{t ﬁ%]ﬁ’the@fdﬁrevalrt@ﬁqn %&8@%‘1 }2|1|0)t N@ﬂe m some embodiments
the chédRER Wathe Partalidaked, iPboRerdhbodidnid thehetkRom tiliel tha® @oMarvialda®d even though it
may beg a‘ﬁ@o €. ’Otl;ler < e%l% t cQCQQTR%p cfs (fn% le Qlacleaa)éslrablp %9 aer{ of the header information
nt et of

or nat erm ne oper rout
showntisble WGt Fis. e ERSIBOBEEKEBECO! b eqieh iy ofgsact g ent, 2 pat of P

headerbs}dflcfaﬁcﬁns(lﬁ)kgﬁﬁ B10dime i@ ger angthr(ﬁ-ﬂ__[) G ak be EHeABE ROkLify the length of
I catl

the asFOﬁB (2 ﬁga:q?r &5 Iwgﬁ a‘silﬁoage — de%fs t ug&g ?l!lbs%lueélg aeagers f\% I,further processing. In
additigpthe Hestmation J, addmi! anTC@@thkﬁqu ‘grlfy'lhel rptins ¢fitttredketan
e)@mn% n9\§/ tdaF@ eﬂZ)‘i@lr e}ﬁd lta@ﬁé%bo E‘lrI@é Qcﬁﬂlla terE)pOHQleef GP ﬁe@&t €Destination Port”

mfonq%gcgléllilag B%: E;?cbte 81:te Lus 1f&l%§%tg gacl%e{t] g%ﬁ%%QPﬁogi(%{ 8% gtf’do continue routing the data
packet tb lontsdf tl@tresivabuffern #5094-6080in Eig.t5) anspoif tn inealié MCPpat GCHY), or to any of the

transp(gpgt)regf @1%#5’(5 138 5’1 O'tl ?’HIE S?QQas Be eF valld T@P fort] (@%\ir%gsch@&sum” field may also

n‘g cation ayer protoco P version
be evajjatgdy rdetefF@Fé?t? gﬂt}igal nto Fig. 5 PFR 504 may utilize

r e&ealm 9 thfbfeexos bR B a8, M8 G ankidrtSIta@dr AUDPERRdey enesEtah@fnet may be used to
deterni?® 1¥g‘1t Sc‘iat Qrgatmgflrdﬂlpu'rﬁéﬂ%}) gnd Vgnrg}latmueh routlng tﬁlecga%t packegto one of the

to rror
receivg bﬁ%ﬁ@ 0@(3@980,@@ lgné)yn @peetf an iavalig UPBpeit €91), tOhto @@Vgﬁ thlél@@tSport stream buffers

(510at5 a8k Fig 0F in2AR ofla PAK UDE Yhid (12560 UBR Cehedfsul¥8fdiEind “Length” field may also be
ta the matched port in a sequence that

spandj n
evaluﬁ‘iteg Oo‘ffefne?e Chta%f?gf% the sequence in which the particul ar
p akeaing taralye H8\rerip @ shedyplicetibn/Layer RIP herderlSH T Baiord T ¥pe) field may be used

to determJnQ thQEzﬂrﬁ)Ed mrtﬁy% (1294)"RY a@&taﬁﬁﬁf /L @Qld%%/l&t@ bdid t%(eefoﬁﬁ&hﬁer to a TSI buffer
Kets stored in receive buffers

<1222ﬁ pdregntiapirowing B pavlopddafajeone ot ftheceéveaafé%(éoﬁaﬁom }f:‘ﬁ 5 {{@12) or to any of
the traflpbi stipad keffess (NEd-61ddeeFig.G) (1920 alThey Stquars Nutitiee dield ntey laBiNbe evaluated to

detemﬁt%]b‘ut ge cﬁ%gr aflglc%t gpé hl%eli: Ielq“ SJ‘J&@E ﬂt%eia‘g?%yglesg 99 e‘Ja ated in order for the

Host Sygtpla@g‘acﬂﬁaéeyre@ émp datasErepmiing thieush p}pﬁtweg fegdback en g @tl%@f@‘s&patlon including
synchﬂoﬁlzeftlf)laﬁﬂﬁiﬂér @chﬁall’e)& 6For el @BNMiAddaQBntEMRY: cBiGunktitn &itR b8 & €hany real time

Tatal,. L th. j.cal, | P.dat
T L G R
“TimechitrenpB fitid oiformaatibn. packet processing circuit 402 is

canf h@ha ‘ipﬂl%ttgtg Bk E)laéegn%g qﬁd“&&%é & thanaﬁoug halids wiftéh the Ethernet packet

enabl e suc port, storage nenory a size

structisg, i HsF &% @f Wl‘t"ﬂ‘mﬁﬁe Therpgt st SHrth éhOﬁ‘ﬁ%}ahfﬁhatnP‘nF}iaﬁgﬁ% once the data or
(up to 65,535 Bytes in one s§ of enbodi ments) may be
configured internally within gacket processing circuit
402, or externally, interfacing with packet processing
circuit 402 through a dedi cated bus In one set of
enbodlnents the val ues for the Fragnent offset and

T ] s I I T Y N




10

15

20

25

30

35

40

header validation (1208 and 1210), the Internet Header
Length (IHL) field may be checked to verify the |ength
wohodsle3mssoci at ed header as well as to deter mPQ&/USh®6/000126
of fset of the subsequent headers for further
video qoEadCie S&ifipged dnd statkd] However the heiolis stk iofidé indimidhdPhadaly @syschange based on
networm fﬁp&dqgh%ﬁgkt%‘i%oﬁso AY @r[o'wg Yo ﬁ%@o Qrﬂl'ftlé rl]F af? Ethgrgé pzﬁ:ﬁ& lﬁﬁ; céonsmt of header(s)

erring now to
and a p?‘:ﬂ@dt Flgfﬁ]gﬁl@qs fnay ‘5\1]3@(}68 epélpg ?Pet%"oa@P 1catr§é§1§q qq’gxp{kdﬁ)epgpet or mofe headers may be
requiretl JihOtheretiér@nthébegddebemay Syitaltyhe VB4 Natwhk (IPfin Fie 10katl &1), Transport (UDP and

TCP), Bﬁ %é&)%gat&n? ﬁ}e@%&%&oﬁﬂﬁﬂim-ggg 19 gr{dtl 1{ %I%]Oﬁlkr a?@gat%g Iﬂéagé?% fe ors

et to one © celve
( @%ﬁp@%@r f02rpay be sonfigyeddie beflegible mhowiiapsdheria tg)fbe gppropriate external
Host of T822)n of@f sef 6F eﬂiﬁymﬁéntst sl @oensRo ) c@ﬁﬁn&@@é@iﬂﬁ faR2thSds, signal definitions,

protocélsl %12@ Afj'rangefxﬁen. nfeﬁ 8%&1& %H;chftogetﬁe c:ons!ﬁu’cgl \é%a ge oy %rr?c{ egxb{)dunents TSI 404
is confgpmed foiperate dma mainert Garent from R@fp@ﬁlrhOﬁgdewee audlot @elmm infepface. A typical or

standaxg |hrgs;t ﬁr&rfa(tehlgay-ﬁ[cﬁ@@mr VCL?V@F AHBP, Aﬁlﬁ‘ ags! r%arc?@ss tbdﬁﬁﬁds Q#d other CPU Host
. used er a C
o G e e —

SRAMdBIL SR stnd Sxmclmmu&ﬁRﬁﬂVh@SRﬁMb wiigh el ﬂefﬁeqdeIS VE08u 1iB@8ess (MD).

' Fi’hé: 3119gran5)n P’lf,n 1% Srots &f& géh@raf cmé&ﬁo’wdrolﬂ:ag aRPHileri Og]%%a%are o E)acket processing
he transport strean1bu ers

circuit I&p?g In gye qn}?o%’ug% they structyre, FqUpriggpp 1b%rb ock 1132& Hﬁograra?iﬁgole to mterpret the header
fields a5 Qv kistbtts 700, 800 8@ hd"hestdigh'7, §,iad 4 reﬂmytlvaﬂysﬁhebimcture may also comprise
a paylc?a}{ §+u%§g§% 5 ﬁay&% ﬁlrdgﬁ'ee[&gr rglﬂé QS?Sn Exﬁlga.r ﬁegéé roBt@xf %rlq_.l ﬂgho'ﬁg be noted that the

Ication ayer
rotezs qemot (ipiieA s Wﬁ'é)deﬁ‘qe% i %&s Sy o 9 STERHTESP i e other [ETF
headerﬂﬁ))éa!; aRRldidabEer ﬁ)ﬁbpxﬁkte(rﬂ-ﬁﬁébn-st@ﬂﬁd as§Rkldtdh Bealldr typbs. 115 ye’ﬂ other embodiments,
any an\é/%!zalé]%f %%éflll,]dgzﬁ g%% :: 1%8%){9& U%ng r%ltotrnlga?g ]; gornf %u?edle} Tul%jlaor{) ut%ﬂrough or “store-
and-fopyfard lywhiteelurei Peffeupes detgecnBgAC S0tsttinps mygaffecs)the(dm@ao)era@pters of buffer

utlhzattidﬁ R 9F, Jttt@eanﬁ rsy'%ﬂzﬁxﬂﬁ’céﬂcy ﬁ)ie?a%@mﬁayéxfnﬁﬁﬁ b()iﬁ &Qﬁte@c@u@éjmﬁ}rbe viable in case
uence

st Ly S b SR B A0 ERBoRat =5 LT L3t ot
frame mafte phdk etslerinfhdevitel| Fzoulst suip testricthnel notehe 121)13@‘@3 Ibeffer arrangements may be

nnplen?e\llf’ali Mr@igg ﬂog Slglrqu& fon &Jﬂﬁec{{mt Systemto facilit at e
real tine data strean1n%ﬁﬂerou gh _obt ai ni ng f eedbac

t iPrpdoad Fputer 4316 o ALY FREPUHF RSy HetHdne 28k 1|3bfhor SsUMI 1318,
Fig. léﬁilllﬁ}strja.tbsi theflowCshh@itt &k biBimekio Whexatiaglpadrottdr ilMBdiepresenting payload router

1306 é?o% 1§rl'.% il B “19)”115 Hé% tllll &ch \A%agegheolnagcgpfs dﬂ&r&éii F 8@l hedvl Butlined path in Fig. 14

mng rot OCO ut not mte

illustrags #ie fipyw fes thi qageq fys ﬁ]g)wprfx%gp{ 1gmgy)recelﬁqaaypaﬁ1§k @higly @a;blfe filtered by filter
1404, Eﬂﬂ@outéﬁlb@'%ayfﬂaa Adter 1408 kTSINh G @b 19 BSYNA B18. 1@o@arspimiﬁhgy Fig. 21 shows a

rendltlo ﬂg egx%%c{é g?tipacgcet&ﬁocess mscr:]l;c ?ﬂ)q raﬁcg%mﬁ 5021%%% hl%hl ‘utn%J the components that
are inmél i packtdragsér vdbn éhety@dwanit@m%e rofige t@i&ﬂ(@#pugtwmﬂeth@ﬁdgs get discarded,

accordft@ @Mile HEY st B 'of‘FéI rlQ h @ﬁlgﬁg cQﬂGI?er §ﬂ)§ rﬂ?%@s o1 Mdtéjr@&lved over LAN 2101 to
eamis configured and sta

peceiE 10 TR G (AVPOTGIATE AL adb R PR e AL rocessng o
individualthamieds atd @ oadcfoasach paoket 2 Xiga-DiPtd. OTis healgs shlobundiscardddiagd the application
data oﬁg g:!hdnieé:/ vd rou%& to tﬂQTﬁggJQ%r rA@alscp (5%1? t1n %Bémf;&iﬂr?elms tTSIQquffers or FIFOs 2110a-

aders y vary
21 10dd@1§éwd>aﬂ@adéﬁa P@ﬁ@e aﬁmS%dé? rhs ESIawuh e‘%"ﬁ%‘!& may Gemayjqbeggquired based on
the abil'[@rr o thB @ﬁﬂ@@&eﬁ&%sﬁﬁmﬁ & Qb Bt radtguitdMat 0 rﬂﬁ&"famﬁxfg rdtd & the data-consuming

device a?gx ﬁfoutpi.ly Ré’ ggzl(e_)n:: ?1 IJC%BE%IC ggi%%iown 1n§he( con ext of hgrnet pac%ets that have a

rans
“MAQ’ ay &YIAG aod BE oF éM(\Q;T P. URP pigyRTP” 1@adanend Plh)fr Vaami’n&)tmqe e stripped and the
applicARPh LRl b0 PasBBARI 51, Packet processor 402 may be

configured to be flexible in howit routes the data to

the appropriate external Host or TSIs. In one set of

enbodi nents, TSI (404 in Fig,,4) conprises specific

nmet hods, signal definitions, protocols bus

arrangenents, and tim ng, whi ch toget her constitute a

data flow. In preferred enbodiments TSI 404 is

conflgured to operate |n a manner dlfferent froma

1. . - o Y
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fields as shown in tables 700, 800, 802, and 900 of

Figs. 7, 8, and 9, respectively. The structure may
wahew/ospwpri se a payl oad router 1306, a payl oa#Caw82006/000126

header router 1308, and a header router 1310. It

s llél ibetratst thel oW atrudtive foroautbedimerdy @hano thel napip4deehdt I@ader router 1508

(repregemﬁg BW@E@ gk 1@1@(51‘ 1'35]8 Edngﬁg 18, 1n §1 35] Q)u’gs boﬁpﬁ'i? payload and header to SSI
ETE header ty

and/or?\/ﬁg ?%d{ewéseleﬂnﬁ 8%/3’1(15? aﬂgb!leagfré?tyer é frﬂ]B ﬁ' _gS](?;dﬁEugrlaP The heavily outlined path in
Fig. leitlcsrpsstheafiavofior thie ager A¢ shpes MAGPHART 50 iag recaria@aikarehich may be filtered
by ﬁlté}riyma'ﬁlg /r&lEGd @l/ l)aygfad i (ﬂ!aaﬁ&qaé% 150% lﬂd §§I/§41]1§9;6 Ah %1%% m ﬁE qS payload 1512

may be ctonfiqgured to Sup cut - roug
and hea@f lo?r“éaﬁ gpuicd Gistipethrde SUMERP e é‘t"tﬂ""é’ ooy Sé'veﬁeseemblé? ifekllows Bihem
packeth Pbebetrouedas € Hodt @Btenirie sheiritiray. f 12 CtrtatnenbO@BéntH) thp alicRfieth@msatch the filter

criteri Whg}grgc%gseﬁeﬂr 1!11{& %04 ay c!% E‘lflsg lrpac%et%%?thdre ﬁott Eﬂe 1 @&%ﬁar application

tenc ance. r ex arc
type. B’efevsna 1ok 19 Higchde ewbadisaeh ﬁ@ere BPFE procfssing ?@H% ﬁ‘i)Et B éenﬂavred to have all
packet@ roaRM Kl lBRtint@ate $481a8d nANElizE TSt iR B108:310d] the flow BrkA® shown in Fig. 15
nmybe%%? of video - adaptive to the frame rate of the

d%rlng devi ce. Shoul d such restrictions not be
pd@ picoirad, embedithents, the headey evitienoet ke rprrsd t@ST 1. ehibartherhyload may be routed to

cither 86 GOF Bi1 6 grO%S@/Nﬁ 1518017y 2 AnduPERE ﬂov@gtﬁbt{nte @&teh%@dlm%ma@ Ghe payload is
0 nma et ner
routed. tg&%}iﬁ%éﬁprfssm%l’f Bﬁ@T%E%P %@és PN% ig. ]}@1 ile EF @ssoclajfﬂ rfleader 18 routed to SSI/MI

1618 {réplesrmtineaSEBII 1AL frdnoWigsty ncigirle). f@me@mmalynem % skbrey @ rendition of the
emboﬁﬁényof?ﬂet%?oqesglﬂé%l@&t ng:o&l[ngg)rﬁgq %%é}ﬁl@hﬁﬂéﬂ& Qcﬁiq)oﬁegﬂ tﬂﬁ{ are involved in

romF
packet pgsls SLPoY o8 7t ed 8190“131}@ % lsﬂa\?ﬂoy %balf |hFaﬁera atg é?‘FFd py host bus 2250
throughriofp. of dedeivel Huffgt 228£2208dWea Hobtamerfatd 2288) a&o@RG &. theFovSAadtde of Fig. 16. As

an hn;péle}%{ltg ro'g 8}%%?1% Ft?o%gfb}/% 1I§Fig Q? l;ﬂget p(%lX“A' thapls Er(i%}/ed %’el“SI o¥t%uts 2210a-2210c,

may of AEENoE eptpE) engrypfeal (Hﬁd#x%q{l implermmfatiqy or _pzp;ggmmed option shown in Fig. 22, Ethernet
Contrdler 0 eSRa ps ﬁ@'E&hemEﬂ pcketAhal w&dd dugiaMALE m@bxt 1119 QF eithBE: unique IEEE 802.3

6-byte 1nd1v'x_cf?1a1 rﬁ@ 1caq or rf)upii\]/?]lflucgst g(fdﬁeéss Iﬁ%%asllﬁ é 5 uy l}etp%rg% ugl%g{ 528!1 E)gthe appropriate
header] lnfvmnawdlt pug Op alelk ef the Iaafms fwdich yypeqempiise metwerd, tpapkie tsl/og pplication layers.

In onel i8bBifent, %E&!m&iﬁéﬁ BME & dﬁ?'rp!a%aﬁ' ?l%ﬁ%aéke@@bllqlﬁﬁg d @lﬁpped and/or routed to
0] structu
one o350 1 e A, Y Sl e oo iR 211322110 e

passedxd Bdst bue 2pHCketSIUMI [2248rusiag cls d@uteeun 129. Q4, bufls 2808DWThd Buffering as shown in
Fig. 2E |1sgopt1gr;'al a;l-dS&ut- gﬁ tua &e-%ffgr% ggjnlﬁg édod@'pgnﬁ'lﬁ on the overall
rs an pay

roceSS|ng ual hea for eac
“““%%EQ%F“?T‘TﬁﬁQE%THSY?ﬁ@mH@hders may be dlscarded and
t Neor2p@ bf @@biimentd &l Bth@ict fpralyts@iaedomymieh shp bftﬂecﬁweled t@ia may be routed

throug-ll-§1fe F t:11:% Fé‘%ﬁ%%% a ng 1tion tn f%()ds ecr)lr oe pf'i%e ct prdcesF % drcalt 4%02 according to
Fig. 5 H@‘hbghéng tbe ogppngats thet arcontofyed MBpckesiapsiir Wh@uafaﬂfeﬁs ithatdornat/match any of the

ﬁltered)Entd'fﬁ)érer}@tItedhﬁoﬁgﬁqw 86 pdIR SLkeNin tF}e2 A Qﬁ}l deto¥ci@f 2310823114 that are non-
re ast emtaq,.est const an

t
L LA S R N - KN L
déig é¢ sltwstahendfi®h of hepertbodifient o @icketrpréeesgying 2itquitt492 according to Fig. 5,
hlghh%ﬁ@gqu &n%%pﬂt%aﬂ dte Ebﬁveqqyfza%%e'i trQ'IsfelE&/ﬁeg Ql?ﬁwt%g lﬁﬁ:ﬁcés LI'Q gltaced in buffer

2SO GRS aI oY PET 1S ThsBam ettt WheH s mltle bufrs

or FIF@p (ko sa-atisey mapénablerty hise sysias SedeateGpribitg qdebts. ifrinllich ddacific Ethernet Packets

with vhj#né'l ﬁéa{lei@tgggs hﬁ ?DE ’P?é?g} i{pggc%atlélt{n% %cgtrstypegpng {éeglg{lnl%ds tom dsSociated host port.

This 34y Plga’d prasrebitge efd Bfividenl t Rihermp3 0B kety man*:upgontzzgi bn tha gost system. As an

implerdddjatidnQ bR gral@tdbptitEshPAY in G2 2 hd p%@ﬁ@i 8kt it Ruisdlo FRAFRN350 may or may
n

. 1518 presenting payl oad a header router 1318
“°t°°‘%(‘|%%%%°‘l¥?t§‘“a%3 in Fig. 15). The heavily outlined path in

Fig. 15 illustrates the flowfor this case. As shown,
MAC/ PHY 1502 may recei ve a packet, which nay be
filtered by filter 1504, and routed by payl oad and
header router 1508 to SSI/M 1518. As shown in Fig.

15, payload 1512 and header 1514 are routed dlstlnctly

a ~r~1 A=A 1. r
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either the TSI 1516 or SSI/M 1518. Fig. 16

illustrates the flow structure for enbodi nents where
woOherspaydenad is routed to TSI 1616 (representi RGT/TSE006/000126

1316 fromFig. 13 in Fig. 16) while the associated

geIF7 Stra ogh K%\A);V s?ruc Sle /ol}/le é}%lS&%{ I‘%g gg%gt% | r]tlgdalfS %Eders are routed to the
host IQthfashQMeaabﬂeﬁ dita is d:rqcaeted t Hieadas prtutsel 1 e htprmnt%@k@t router 1314 from Fig. 13
in Féﬁ@%% REd & o@slint ndie AL HiRrel Heke- recelved by MAC/PHY 1702 and

S N RS T IR M T —

when 22 b@dea 2h0equinti fhie dhenaplictiay & e st eitnbolihast thbiley SBRE@e illustrated in
Fig. fﬁ&&viﬂéqus&ﬂ ﬁ)r qragtfogcfceéng %e%ztn@é‘ %t%gﬂ&ﬁl ZﬁQ aﬁad\ﬁl ﬁfomgn may be used for

I nterface accor to the flaow struct% g
stat1st|gialg.nf011r@t10nA§1d gﬁ pilyl‘lloﬁfl éﬁt&ehtf %Pe%ihsardeﬁ,rvglé pot %& tfﬁn?l Pt processing.
S hpignt 8i dasciieg) the ﬂ&spdrh&eq&mjgnaiaﬂerfah@dccdrmg 10 kiesghbbdimdnS|The interface in Fig.

18 m%uot Qigstlgis %inﬁfe %t )émpxreprgggﬁts Q%—s&gda%l%tafa@g] %Xﬁg sg'tdof embodiments,

|on or progranmed option

strearpigg pfie@ an@@dlo Eftﬁ gtpjht&trawii eYer &is iwerfger. l‘?ﬁﬁhoﬁ'ﬁé%ﬁg Hé, the signals comprise a
TS Eﬁbﬂtﬁfpﬂt@u‘s BM& &lock, hrat (O hibb16 0w IrioMAGnd 'BS/BEta Wilid, ¥ weligas the Transport

02..3 .6+
Streawul?at?ai, Wntc [ ma 03; h'le mqtlx'l foxﬁ FtEbQ nat; hmttad poy ta %ena{?_lht Q{regrrlil Q& bht (mbl;/le) or 8-bit (Byte)

ast a
conndggiony él"rhs @@mg mdpﬁﬂlozﬂl@zpfﬂere signeds Wﬁl@eptowm enbhétaleré jis outlined in Fig. 19. As

mentioRdd Qb ER] ﬂr&ﬁ)oﬁtstréaﬁleda@rw@ih@y wde11%d|uﬁﬂ§ﬁ SeriaVli ﬁx'@aﬂimMolt (nibble) or 8-bit

(Byteﬁ P(pnloj ' Iégoglﬁ%et 15 “ﬁgtg()o E gtfé P hB)%%f énha%?r}d:ﬁ:g? gle 1ar¥15port stream data bus
widipeink 8 k. (Fbrl@bhlqafacsm Bus Mcmaﬂl@ g1l o) defignaisd #si Dpbid0, Akighledy. .. NibbleN” and
“Bit0! ﬂHt e qutk@ r@ﬁb@m@fy ’ffB Fﬁné)(ﬁn ti[@!:aspéggehﬁﬁ)?eaée%'fgg%gg Clo;,rlb@% may indicate the

corres ondi ng héader. or headers rom packets
first ?21?&@3& ﬁ& 851 gr kﬁ%{g g’é aac%(ﬁ O’h%%‘te %ﬂxgck?tzg%us\;f) eszgir}mw necessatily mean an
Etherad 28 ketshunt)e stasofdefth pdypad byt deihg begiling bl brfofiket B0 8o starf bfpan Ethernet data

paylolgajflgl%ﬁé o en? b[%%cléetrblgcgg?%%ga 4 chpog&L an{ that ?Jﬁg at speclﬁc frequencies based

roug or ‘store-an
on a gig@rrliepien div hge ofvidep applpEensd fpr eéwkew’%ﬁ?cr#rs fle%trar ef 1S Packe Clock 1906

for sdritlade naf 5&71%;91& exd mubsd oy Bera ummsecﬁe frdqenBN@ayde lessOfTS Data Valid signal 1904

may Ee useddt]g %Lc: mﬂF tt1a|t ler St hir I a cet or ram ’ﬁ?lgategg %ﬁqgm maé/ FSﬁerted on the first

byte s%thepepmt s Srmjecpnd Agassdniodien ﬁle rlaetrtdftet i SrPagiet Eive signdd dfiOrmspitbe used to flag
erron@cfus @@&&%ﬁox@ [nqgcgﬁt@h BOT:Edsprbiteantt @ BOEL Oﬂg 'dﬁg c mEeH &h Trévsport Stream data

CcO onent at are_invol Ve
19028 s PP Wi et 4TS B dRaIPege TS Pookr Clck
1906t he filtered criteria are routed through the sane

Fag{{e‘femﬁg bk ﬁ)nr"l IE)Etgnterége 548 Qbfmﬁ{sedg@?&ﬁét ﬁroge‘és’lﬂg%lrgtgt]@g may function as a

are nonnma non a& Icatl aon SpeCI T}g
comreewrtwtb%bet“@ewglet rr?ﬁeerns et 9580 § P SUtPLlEor Sxtgle SIBRVR SOC 406 in

Fig. 4-_)icg1p1e2€b Iﬁh@M{ﬁoc&sm@mﬂhﬁ 400NIn0he fehe embddtebhiyBRbdatfbupaciietures may be used
to mﬁ{el%%nl? ﬁosskx?grfa%e gzﬁufi}ga ﬁ]_ggo%cﬁ{d hpgclﬁtgchgés Giat Ra r? \}r ba used include PCI, VCI, PVCI,

e conponents that are
MIBpé%RcérP t@aa%rerrdkwéﬁum dnaddiien %@OW%‘R@F@CW@ sbqhaeBJaRr PPR2, SDRAM,
srabu T £ RBANB endand ANBI:SN A Rasdket S aletunplenG@eisife Auhlifd "Local Bus” are
h 2405[8 In certain enbodi nents, the utilization of
show i §% 60 buffers or FIFOs (2408a- 2408c), nmmy enabl e
t he\lthogh ths ysbaimednt abredee Yoed dasiribgd irensalsrable dethil, other variations for data

&ans&g%‘%rfc'cﬁxmﬁhaﬁgn@ %ﬂan}?e?sc&fe; ﬁlazy\@{hgl'néf %re)ﬁo@.@;leh %ﬁi&fm&é’ R&Rerous variations and
TCP, or a%tgl cation acke pes na

modifgiewaril B PAE SO g Has: b B gt pce ht .a‘govrra%&rr Gvfelly appreciated. It is
intenfidaiRe B8 follgwied cliimeibevihtehp@ted kot dbrameadll spacatitions tunl Hlifications. Note the section

headp_\%g {d htelleﬁleage i )érg%mgah&%?’é]%é toﬁ%d’%ﬁa g‘tg'uéamg I?n[;r?tﬂ% &gs éﬁlﬂm provided herein

rogr anmme tion s he payl oa
Ofmtﬂﬁwsﬁ@d?%ﬁﬁﬁﬁ to Host Bus 2350 nmay or may not contain
encrypted data.Fig. 17 illustrates the flow structure

for enbodi nents where the Ethernet data headers are
routed to the host interface ahd the payload data is
di scarded. Header router 1714 (representing header

router 1314 fromFig. 13 in Fig. 17) may be used to
route the header or headers of the Ethernet packet -

o R AR 7] N1 IN7 A = I\ - - M 1 o A o~ A
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stream ng video and audi o data may be transferred over
this interface. As shown in Fig. 18, the signals
woaoprosse7a TS Error output, TS Packet C ock, P8I/US2006/000126

(Cctet, nibble or bit) Cock, and TS Data Valid, as

Welelciaae t he Transport Stream Data, which may be in the

formof, but not limted to, a serial bit stream

4-bi t §g%bble) or 8-$it éByte connection. The timng

ahd r ePatEh ORI EPE (e LemEPYIFRHE Cor di ng to one

e rbdi g R Wthein& palitthargeed to avefiapontoBer; AS nent i oned above

t o) t 20 del.i vere g . . .

S SPRIP T e e A A e Pt £ B g nformatin
correspigpkingdoimBEencdPrcktn Fig. 19, "ByteO, Bytel, Byte2, ...

ByduedY'acttading 10 @lieGatitiy infremdtica et 4 firsitpoiaipiias Bthdroks packet to the central

i dt h_bei 8 hbits, . Nibble or Serial bus w dths,

controlf g e °§g“eé‘é‘§iteg‘%“i§t(§§6’as “Ni bbl €O, Nibblel, .. .

Nivbisbie N Etheraietpiketpmutsises|one or morqyneapulatiprohoprepstapcpesting to Fgmet protocol,
and wHeteRl 38 idehtiFyihiné rRAZAnBSHEIt ik RYImREl@e udly MEmBaskKetained from the one or

océ.l%pG ng; indicate the first 8-bit (Byte), 4-bit

more pRPYRHWEFSHEPY of the packet or frame. A packet in

t lvihgrei o T8¢ configpred Gir trarebung erliting date and/opponiFedhtime data.

Packet, but the start of a data payload byte at the

begi nning of, or offset fromthe start of, an Ethernet

dadta pdyfBetpd of sheigdemisden e e dedeaehRieiat CEREERE 1906

I an a@ro8yigahir onous cl ock that runs at specific

fr L.es,.based on a given application. In case of

vf?%gagﬁggﬁ%ations, for exanple MPER, the clock rate

ofe prbetpirelkegnallc] ock 1906 for serial data may be 27MHz.

Al tiaispdl Bedd daBPhLadawse off dt hs, the frequency may be

| ess. TSOc tﬁd&@kbd signal 1904 may be used to
det er ni*h&"TH&*st%art and end of a packet or frane. TS
Dat a Valniblletdspigndyenthe asserted on the first byte of
t he pachkgtioadsihfiane and de-asserted on the |ast byte.

TS Packet Error signal 191 e used to flag .

T e G e

Stan @ditraepat st@02. The data conprised in Transport

StreaHalAda0 gy be ignored when TS Packet Error

signal 1910 is asserted during the falling edge of TS

PRERE FRGER4M06. Referring back to Fig. 5, host

interface 548 conprised in packet processing circuit

4 may..f ' J i<Cati . Ot 4 i

0P TS WIELL 200 Sy SOMTHB R W B, AL it
first dSSPREE\ IRt STICreEid rqyting % _leasgf)a ﬁ{-ﬁﬁ?ﬁ}Oé gf 1?)Etb pAcket to the central controller via
the TP EAHPASS oNGheGl edstthd fird@Srtiod dT 11 BB badkét toxhdREt idestifM:iSn port via the TSL.

standard bus architectures nmay be used to inplenent

host interface 548. Exanples of standard bus

arfhi t €t ueted af Haim lathy ersapsyation hdageeyd agaperispaie or ok of PV/Cl |

AHBAc 58 heARB, Cardbus, and Local Bus. In addition,

Menory Bus architectures such as DDR, DDR2, SDRAM

SRRRFeABIEIEN and SSRAM may al so be used. As an

e xtengpbrelayes hgyia b@npicing e stmemeelr d " Local Bus" are shown

in Figqé¥hmégﬁgggggrg e enbodi nents above have been

described I'n considefabl e detail, other variations for

dat a t r@r&keedesinfppestion 8ifhuni cati ons channel s ot her than

Et dplicheh 136r@edderSoiisBe odcbr inbyebfTOr €, numer ous
vari ati I%Qmjggdgg&gations will becone apparent to
those skilled in e art once the above disclosure is
ful ly ofbithsedeninforhations i s i ntended that the follow ng

cl ai ms BpinkleriRbehes to enbrace all such variations
and nnd}&jcati te the section headi ngs used

.ons. No
her ei n éw?%ﬁmé%ﬂﬁﬁﬁ ti onal purposes only and are
not meant to |imt the description provided herein or
the clains attached hereto.We claim 1. A nethod for
delivering data, the nethod conprising: receiving an
Et her net packet targeted to a central controller;
filtering the Ethernet packet, wherein said filtering

o o e L,
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wherei n the Ethernet packet conprises one or nore
encapsul ati on headers according to Ethernet protocol,
wandoeewei N said i dentifying the routing i nfoPORUISNG6/000126

is acconplished using informati on obtained fromthe

one Or THPeadentafatdnat i on headers; and wherein the TSI

is configured for transferring real-tine data and/or

non-real -tinme data. 2. The nmethod of claim1, where

the TSThejmsthad pfesdfie L OEeR sHGTrEe. BEHYFIg aﬁ‘bsaldéﬂmé% %Perfmed fora
pluralitpbf@Rdhet pAcke@dt @ val i d signal; a packet clock signal; a

transport stream data bus; and one of: an octet cl ock

signal; a nibble clock si gnal and a bit clock signal;

wher ei hsxsmfplrdahr@p@rd@taéhersé%@m@alvla*lf@us is configured

f Dbont-bilr &&ﬁfb%ﬂffgﬁre@fo r&0iGe Qfa pH&kEtE tafpbted @A hSst Qinfrollef; adds por t

tS ; %)ﬁtgrgclérlcl?lt xgtihrag éﬁ?\ut nggnﬁg %0 cQ pﬁ‘leetg Iz;q ?u%n F of%he cintro\f,i‘\% cu'cu1t nwherem the router
circuit  apetatilaie rftiterf epeindptat facker wd tobtnlg rq:spefc@‘fen'aqtmg) qug@mp |cgreegpondmg to the data

packet, 'a{?@f&hﬁe‘i Xﬁe&gle% ol Sb 1 8St ARSI PaEE mtex‘fd%@ la€lefdt & BdsiChortion of each data
routing least a first portion of t he Et her net

packet ifé‘?fﬂ%% totﬂﬁ r"tsl’f‘ét“@é‘ﬂf‘?%‘l“foﬁ??ﬂ TQTTRYDE 19 BB RE e onpri ses
I @hiréiin eacRtdath @akét com@isési resptotipohdaden imfaationcanttwhercinehe respective routing
mform#ﬁg 18 %Etalﬁe% onlqhe r}asgec‘ctwe %&1%1] Mﬂa@& Rar t via the TSI. 4.

he encapsul ation headers
cohptih @@ﬁr@h@m&ee wnég%@rd ongiaesiqring asal-Pracpiand/ ?frb%réﬂd’&ﬁ data.
i nformation; transport |ayer header conprising one or
ngre ofr os S(;I?mt)}%f\ et information; and UDP header
f or rm{J one arjpl ication | ayer header conprising
ombergn thﬁﬁm@nfeﬁface TP Fseh et dod R i confeurediy poupls s output of the router

circuit, 'mﬁ‘x@ﬁ'ﬁ 'ﬂﬁtﬁks@ﬁterfﬁg &%eb}%ﬁg & a ﬁrﬂfs& Bf@?dn@:ﬁn pérEP he ad er
i nf ormati on; P. header

o PR D P PP APl e & gt 0 PR o couple
to an I&Rdotnectinpitof thy rautee cipeit, frdemis dhefseqondiinfstiase apricsppndsfto Eﬁdq@ldﬁeftOf destination
ports; packets. 6. A systemfor delivering data, the system

conprising: a controller circuit configured to receive

d ¥bereip e Fé%‘fers‘“‘lc‘éﬂ’@@ft@ed RFPY ost controller; and a

r out er rditera€last thevfilstpoian bfivpditdate pavkdt whﬂ@bsﬁcmtmw plaghetfigst interface if the

respectlve r%angD Hfgrm%tlo tl.l?(ﬁca%g{ﬂg {;119 Ft%rf:dcsu AIII:( II tOI"L'S Xiﬁer ein the

er-’circurt 1s op ter each data packet
and obtaient feas ﬁ)@ digst gqgthn@@fhp ﬁ@a pqqkeé Fcﬁ,het lilo(gtﬁ:ontroller via the second interface if
the resfefive @S RANHIoRGibOindiies Bhakedondas kdestinatidd pdrisr t her oper abl e
to route, to the host controller via a first

interface, at least a first portion of each data
8. The system of claim 7, further comprising one or more of:

one or more first buffers, each having an input configured to couple to the output of the router circuit and
an output configured to couple to the input of the first interface, wherein the router circuit is further operable to
store each data packet in one or more of the first buffers and to route the first portion of each data packet to the host
controller via the first interface from the one or more first buffers holding the data packet; and

one or more second buffers, each having a first I/O connection configured to couple to the I/O connection
of the router circuit and a second I/O connection configured to couple to the I/O connection of the second interface,
wherein the router circuit is further operable to store each data packet in one or more of the second buffers and to
route the first portion of each data packet to the host controller via the second interface from the one or more second

buffers holding the data packet.

9. The system of claim 7, wherein the routing information indicates a first destination port;
wherein in routing at least the first portion of each data packet to the host controller via the first interface,

the first port is comprised in the first set of destination ports; and

15



10

15

20

25

30

35

40

packet according to the respective routing information
corresponding to the data packet; wherein each data
woacle@s3wonpri ses respective header i nformati ORCTASZ006/000126
wherein the respective routing information is obtained
f reirdmha mespecicisy ée Ifmmlemoni off @ehnaduta @bket @nitle Whe Eairvller via the second
ol el St il QnBFide finel sSbofUB de BB s L ransferring
inte real -t giﬁeldatmg gn% s non-r eal Fa&ﬁ%)ﬁ% 7. The
system of clai m 6; mhereln the first |nterface
COIOpr | SES sfulenDUt ¢Mith 9, GlittkiBithe kdUfnl inferuibg ikt idd@aeOAlk@d destination
port, b wLOHE Rk c%fcmabsﬁﬁe?{sges{;le pirouit, wherein the first

Interfaceé correspon irst set of destination
p Olotts at lggeiearsaqopd Pqﬁf@nﬁ@f @3 Haglret fadlie hew apntiolce gia ghe Jiest Bisface if the second
‘hﬂmm&hg&{ae@mﬂémmngeﬁmkabﬁhni@Q Connectlon configured to

COU l & L9 nlll’] e (Pag, cket to t ertrtoﬁer v1a%e éeco(rjld interface if the

e at lezis'ht%e secon%)ﬁ)ar?llc) L cor < e on g
%amééﬁmeﬁmUeewwme$ehnﬁewwemS%M%PEsn the rout er CIrCUIt
is further operable to: route at |east the first
pO ! If IOP l?efs?/sﬁe?rgﬁl;]ff g er?:ﬁgﬁe ct @Bﬁ%ﬁ’?é}]‘gsf\t“&(éf? ﬁ%%lrggslesl ae srecond ?/O connection
coup1¢dnf> @ savatdi Li®nconnzcliog af @ssetolné inferfacst thgebly epfblishngtan HQipath hetween the controller
cncu1p£}1trdtt§e se@cglq nﬁt%gee v@lgrelh %Scrontfohgr cfchJuSlts ﬁﬂfﬂgrt 6p91'ab19ft0 }-otllt@ respective real-time

d acket to the host controller via the second
status{epytzal lflfgeeﬂ?% coprpsaondiag foesachidgta packtts g hcrsm%tf%lartwadw second interface over the
Vo pdindi cates the second set of destination ports. 8. The
systemof claim?7, further conprising one or nore of:
one or nore first buffers, each having an input

coh¥ i guFedvien efslpsm & hsreintee ewnrq¥ier cirgHit qopgrisen e Bhernet controller, wherein
the daftd padkidts bondiich BRerRtiafidls, aﬁ@ﬂﬁe&&ﬂﬁ@ﬂh&tﬁy SaOkRaR rdcBivddh® the Ethernet controller
owxmwgyt of the first interface, wherein the router
crrecuit is further operable to store each data packet
i na dgte, wiredithemetbunedtion fhitseporywfultipledramfedrates apbut e t he
fi Jssn{gleF%Jmspﬂh&;et SRt MaBuplRAKE IO B8PSt
controller via the first interface fromthe one or
nore first buffers holding the data packet; and one or
notie setiengstdouditieins]?, wach theawdondin@rfics s ste dff O
coy&g&&%anﬁﬂgé&gyﬁﬁgm&gmgg&ﬂke to the 1/0O connection
he router circuit and a second I/ O connection
conf|gu?%3 to couple to the 1/0O connection of the
second awcerface, wherein the router circuit is
further, able to store each data packet in one or
nor e of e’ second buffers and to route the first
por t i onaofteRteracgat a packet to the host controller via
t he sec&m%ﬁaﬁﬁﬁgace fromthe one or nore second
buffers &ﬂ n the data packet. 9. The system of
cl ai m 72 WHEr€i 1™t he routing information indicates a
first de@nﬂmamhdwmport wherein in routing at |east
t he flr§ExQQﬁ§hgﬁmQQm§aCh data packet to the host
controller via the first interface, the first port is
conprls%ﬁ?qﬂb¥ﬂeﬂﬁ??§im§et of destination ports;
andinnereinRrfaca (WD tindprigngtne bfeast the first portlon of
each dafgpp §H§§# to the host controller via the second
|nterface t irst port is conprised in the second
set of #RBR} Wifien ports 10. The systemof claim9,
mherelnmi$mmm@mkﬁng,|nfornation further indicates a
second d Elon port, and wherein the router
circuit® ﬁer operable to: route at |east a
second pﬂwﬁ@éﬁ4m&m@he data packet to the host
controller via the first interface if the second

destination port is conprised in_t first set of
potts; HIAVYOU 55 Pk £ S*hdgtageéﬁgaﬂ%f’wrsﬁ palo g
data packet to the host contrgller via the second
interface if the second destination port is conprised
in the second set of ports. 11. The systemof claim?7,
wherein the controller circuit further conprises a
second I/O connection coupled to a second 1/0
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circuit and the second interface, wherein the
controller circuit is further operable to route
woespdstdeve real -time status/control informati 8aT/US2006/000126

corresponding to each data packet, to the host

controller via the second interface over the I/0O path.

1%, Tl'TﬂaeS;ySdneﬁﬁ &dim Akt awlieretn, thevb@toad Aatd benpeigs tatddd hr@for video content, and
whereifihd GMpbor ORI U Suc APis B DRI IOt r Ol | er, wherein the

ets conprise Ethernet packets, and wherein
the Ethernet packets are received by the Ethernet
cont r olfeaystemve® bla’ﬁﬂl@ 'Qﬂei‘eirﬂheS&\ﬂ@ cBonit\d fiu@dr @eﬁﬁ&é felid timestamp data to the

respect%fe Q& (r:}'irlfcg)nrrlxatgopl Ei‘{ the & %?a%l&? co gllﬁtlhg re%ﬁ’eaﬂlg ad rru%{"r%a%honaip gcewed by the

ngle, ess er ne nectl on support
“mﬁdhumPWﬁW@aF%hW@ﬁ@@”ﬁ@Fes. 13. The systentof cIa|n112
wherein the second interface is one of: a shar ed

fléﬂ € ml"l'ﬁ% em 03 clat I %ulng go Eon uti 1zes nggé an

A&Eﬂnmierface, a Cardbus |nterface, a Local Bus

| pter face; and a CPU Host bus interface; and a nenory
interface (M) conprising one of: a DDR interface; a

DDR2 interface; an SDRAM interface; an SRAM i nterface;

art a BieayhenRAMliintce whage the Tehter Thait Sy Sttemopdrablyl taibraiGrouting the first

portion ﬁlg g’c{t%) ﬁéﬁﬁ s&ﬁ%@th@l% gtmf(trhllgtton Gls vt 'm{ain&? %d%@%}e%%ata packet has been

e systemof claiml erei n the payl oad
m“mméavamhﬁﬁbrlses audi o and/ or V|deo content, and wherein
the first portlon of the data packet is the payl oad

dat a. . t in the router
c?%cui%§?¥8 urt%2$§g%%%%%f%gg%%éﬁa&ggﬁggggﬁp data to
t he respective header information if the data packet

C oNPr | $hd\@sttBf $IARNEL GlthMQoRRARBE R siMnPEIBEHXIOTS controller having inputs,
iﬁ%ved EX the controller circuit over a real-tine
mmm“aa EPFSRT"17. The system of claim 16, wherein the
r @adrein fheeontrolten eicduit oemuyisds|ap Egsmesrrentyfler cRfpising @dirfRYGRonnection and an

output,- ]agd opyaﬁe VSRR it lo&‘ke@ Rer MEEGIO L ohddBtich OWHeRn B datd 'pﬁcket comprises
her operabl e to begin routing the first portion

anEmQﬁ“E%ﬁ@“@ﬁ?ﬁ“ﬁﬁ%ﬁ%?C%@“&%on as the routing information
h aBerdbetanrontst i byeetlle t@idehtifyefrepetitehiast dastlmtlpzam(te:brrdsgxmdlbge rach Ethernet

packet, Vtﬁ]%%ikl\(h% gou'tep cﬂ‘c&t@fuﬁﬁg‘ EJrrﬁ)tnyes an]t%tputTa[ﬂg Y(§ Eo%ﬁ@c@c]‘n claim 6,
erein esys emis an Integrated circult
wherein the system further comprises:

a dedicated TSI comprising an input coupled to the output of the router circuit, and further
comprising an output coupled to a first input of the inputs of the SOC controller, wherein the TSI corresponds to a
first set of destination ports; and
a second interface comprising a first I/O connection coupled to the I/O connection of the router
circuit, and further comprising a second I/O connection coupled to a first /O connection of the /O connections of
the SOC controller, wherein the second interface corresponds to a second set of destination ports;
wherein the router circuit is further operable to:
route at least the first portion of each Ethernet packet to the SOC controller via the TSI if the first
destination port is comprised in the first set of ports; and
route at least a second portion of each Ethernet packet to the SOC controller via the second
interface if the first destination port is comprised in the second set of ports; and
wherein the SOC controller is operable to process the routed first portion of each Ethernet packet, thereby

obtaining target data, and to provide the target data to one or more target devices.

21. The system of claim 20, wherein the one or more target devices comprise one or more of:

17



20. The systemof claim6, further conprising a
systemon-a-chip (SOC) controller having inputs,
wouipwssseand |/ O connections; wherein the cont Poriuse006/000126
circuit conprises an Ethernet controller conprising a
f dnp s mdré 4dio digite Gtandop camert@an(Dagt)pakl, and operable to
r&Cei NG s pdata packets over the first 1/0
connecti on, erei n each data packet conprises an
Et her net packet targeted to the SOC controller;
wherein the router is operable to identify a
respective first destination port corresponding to
each Ethernet packet, wherein the router circuit
further conprises an output and an I/ O connection
wherein the systemfurther conprises: a dedicated TSI
conprising an input coupled to the output of the
router circuit, and further conprising an out put
coupled to a first input of the inputs of the SOC
controller, wherein the TSI corresponds to a first set
of destination ports; and a second interface
conprising a first 1/0O connection coupled to the I/0
connection of the router circuit, and further
conprising a second I/0O connection coupled to a first
I/ O connection of the I/O connections of the SOC
controller, wherein the second interface corresponds
to a second set of destination ports; wherein the
router circuit is further operable to: route at |east
the first portion of each Ethernet packet to the SOC
controller via the TSI if the first destination port
is conprised in the first set of ports; and route at
| east a second portion of each Ethernet packet to the
SOC controller via the second interface if the first
destination port is conprised in the second set of
ports; and wherein the SOC controller is operable to
process the routed first portion of each Ethernet
packet, thereby obtaining target data, and to provide
the target data to one or nore target devices. 21. The
system of claim 20, wherein the one or nore target
devi ces conprise one or nore of:one or nore audio
digital to analog converters (DACs); and one or nore
vi deo DAGCs.
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