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definition or -quality audio data, such as when using CD type sound reproduction,
DVDs, surround-sound, and other devices also having associated audio signal outputs,
is used to create a more realistic, content rich, or true multimedia experience for an end
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mechanisms, such as MP3 players, have been developed for audio only presentations to
end users. This has resulted in increased expectations for typical users of commercial
electronics devices, from computers to televisions and even telephones, now being

accustomed to and expecting high or premium quality output.
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franster a given amount of mformation.

Once the data is transferred to a “local” device such as a computer having a
storage mechanism such as memory, or magnetic or optical storage elements, or to other
recipient devices, the resulting information is un-compressed (or played using special

decoding players), and decoded if needed, and prepared for appropriate presentation
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wi rel ess phones, PDAs, or other highly nobile

conmmunYatt hgsybeen lacking in the industry for portable, wireless, or mobile
applications, is a technique to provide a high quality presentation experience, whether it
be audio, video, or multimedia based, for highly mobile end users. That is, when using
portable computers, wireless phones, PDAs, or other highly mobile communication

devices or equipment, the current video and audio presentation systems or devices being
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between host devices providing the data and client display devices or elements
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Applicants have proposed such new transfer mechanisms in US Patent
Application Serial Nos. 10/020,520 and 10/236,657, both entitled "Generating And
Implementing A Communication Protocol And Interface For High Data Rate Signal
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emsntatlonlsgenera l'y all digital in nature wt h
gdmrzﬁx,cﬂmtsmn apfl re@hrfef paakatsi fakmihg the rconamghications \pestecol, and to

91 be eas I | ement ed on, a digital The interf
Haiiy heiahpremedtion; dh 20606 YriaPe YRFRIOD i AEkeTRy The intorface
BloRRS 8P Bi-8RéRiohaA! @ardshalof | iAfPABNEH b8Mleen the host and client, which
can reside within a common overall housing or support structure.

The implementation is generally all digital in nature with the exception of
differential drivers and receivers which can be easily implemented on a digital CMOS

chip, requires a few as 6 signals, and operates at almost any data rate that is convenient
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desi gner. The sinple physical and |ink |ayer protocol

workss2i467 easy to integrate, and this sinplicPC€yURL0£029529

[0022]

[0023]

a hibernation state enables the portable systemto

have very |ow system power consunption. [0022] To aid

ifor the syaenl desigapt alikesiniphe phyiel had tinildjer pesiosd miyakes it easy to
l.ittle to the cost. of a device, wll }gl ow for

élaﬁ&rawp@ndo ismplgity plis o hibepraion stk nables the nastaplssystem to have
?%;ég erface using standard battery

age@sw}nﬂ;; agoggglgl rtrlr%dat e devices having a

pockeﬂ‘oazbﬂen fuser amd mmieptance‘l,’ hiee imérfackarid adsl woglliatld & the cost of a
)port.resol uti ons ongd HDTV, supports )

PR e R & fe?%uvpaé% gﬁfarwhtile e Wigleaatle dppqyer displays

da¥har the f?@fﬁ‘fa@é 'Iﬁuftéoﬁgdcfakd) 'Bﬁﬂterz ? s, bRd 2aY a%g&ﬁ%date devices

region, d suppor mul ti ple data ypes in

diavlagta @nd{et{abl@2®pn+ﬁacmnr t Hler lmsqiiwt & ghalabirb calisnpprirs resolutions

t on east one cl
BevPoPRY: et el FERks Slgfeo Yilibng b candiotq pglisplay deviee,
?Eﬂf@@ﬁs &%\ditfbﬁala\ﬁﬁhate% t6 QP |sBfdeh Pedible AMBShp (ﬂﬁVlhﬁﬁple data types in
hrough the conmuni cations path or |ink. The cl
bpiidieshiensol | er is also configured to generate,
E:E)ranr”]nsjﬁ Ef%ﬁtl?égﬁ%sf)gcgg Io;f er?O?fflg%r?s o(}rt:ﬂ% r}gvédllg%n f least one client link

poERIRE,adri cdbisntdi@teél vér) isodigpted fin m&rcﬂlehyﬂ@&cwincﬂﬁto@upled to the host
packets. Cenerally, the host or_link control]ler
éﬁeﬁpwléroagfstﬂaﬁ @Orﬁ@@mca@onwatbrq;&é% rigeadieqt lipkcgenireller is also
lfr&l ¢Q t% Qfanglﬁftt %h&] rEé’é?ﬁS Qéke %}ﬁhng the communications
aratio i nqui ry’ processi ng ut can-use a
ptcmmmi zglelrterfahn phglpﬂ)pﬁespmtanms gan ihto onerorpub@ttgpakadfadata packets.
me of the | ess ackets used.in fhe .
Eera i cue: bt oy gt gpis e A PRSI S preggssing data
RkeRusBR i tnhAfls & cbAki |t A hEN Srepabhtidrfarldf
g [ gntusr ece? ver COSerrI segl %I%g or grrorp;rePdl f(%‘ er eﬁt ﬂlgfy processing,
bilthanruse @i silmv@ generpl pldposga prh@essmrrtnumm[aﬂate daetnld,. some of the less

PARES e B oo EopapiEen” T ot otahd comprise

6hé @f‘ﬁndﬂ@ﬂiff‘&&tﬁﬁ‘ﬁh@ ginaefgr Wh‘ﬂ@fth@ et ¥ @ver QeRisY bik or more
re- determ ned nunber of packets having different

: dtf qmabhmemmﬁ@rs crped tcthe remanniratienpphi se a packet

[0024]

B L T —

bawieil ths hbstamﬁf elidie ddevicep Afivingon gsite-dbfifidle fiR€Q et Gvith a pre-
of transfers of other packets fromthe host |ink

eefrimiped apmben et gackasy baying cbiffesente yamiabjg dengfite kdhe nagkpts each
'cot%ﬁ Qe &?{9@ 1Y, %ﬁ fRAE K&k Sr %cﬁe §§ﬁ%t B %f"ds %nd a c%ch[c redundancy

nlc t1ons protocol to er Vi
almtkaﬁmﬁ CAtSpperahad Headee ?pd&it uwlezirmfeﬁfed@nrpbhaoﬁmlsdt thebeginning of

the cli for ink for, presentation to a
EARSESFP Of 8&% Ackgts dromehs %@% eonigaller. S@ng pryore Vided Sream type
g&h‘k@@séﬂdaﬁxhéﬁ@ $t¥dagh k;?a'cﬁetéra?e 'd?&l‘rjb d)g%éa umca}]ons protocol to

omuni cat 1 ons pr ot to trans
trhnséert videw type data aﬂrﬂe alhrhettypa dkta,cmspaculvdalgr frofmélsélost to the client
trans i ments ude t he transfer of

U ot T B G P B e o et O 7 e fidpgrse Link

BRYApS@latiéh type packets are used by the communications protocol to transfer data

from the client device to the host link controller. These transfer in some embodiments
include the transfer of data from internal controllers having at leas one MDDI device to

internal video screens. Other embodiments include transfer to internal sound systems,



internal video screens. O her enbodinents include
transfer to internal sound systens, WD 2005/ 027467
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[0025]

[0026]

[0027]

[0028]

{0029]

devi ces including joysticks angl conpl ex keyboards to
i nternal host devices, [0025] Filler type packets are

gedenasfers fymtvagoRosipul devices Qidlidib} §ystiGksOaRikgynplex keyboards to
peri ods of forward [ink transm ssion that do not have

dafermpal %ﬂ%‘ﬂ‘éﬂ’sbty of other packets are used by the

t f
comm p@g@@ ty,gyg CRF@(%&C%%@@& lk)?ﬁl% ikt lYﬂé{jgoqkfoﬂl%Ig{?s'@Eﬁ&ppenods of
Bortwrangh ik erandrinikdion Biat depotPavé daﬂa A j;lhrahgylgf dthanspkete ate used by
lor Enable t acket s. er - Define tream type
ﬁ%‘cwe@uw@l%’é %gtasfﬁtt% gﬂﬂ%ﬁﬁ#ﬁ?ﬁ hetmstieny ﬁB?be%ﬂke%gdHChlde Color
ﬁﬁ%ﬁ@ﬁldcﬁtﬁﬁﬁﬁé‘r%ﬁﬁﬁ Alel FNEBidRLAPartiey BARMY Q‘?ﬁrﬁpﬁrent Color

P0|nt|ng Devi ce tatype pacKets are use
Emainlamt}qm i macketpr ot UsetDefnedr Hisher typat padketsoraré rmsmd by the

LS R ST S PR A el ESHSE ata e
!P@{ﬂﬁlﬂ IBeVideODta @ydpétﬁhéﬁéts bR sl Byad @oﬂ)ﬂl%nfc‘éﬁ&ﬁfﬁbto%l to transfer
dat a | n either recti on over Said conmunication

gatero o @@EB!PSGT IepuE Benvieasi assaciased with saigedtientaddvjce. A Link Shutdown
%clé&c sS4 lgglrhg%g) <p ltl%n? g%’dtclr)]cg)l g% %}e ; Ln&ie th‘é{qaﬁﬁfgﬁ of data in

Mthaﬁlwbtlmm@mdmsmmdaaon stad, as desired, wth
some residing on flexible substrates. [00271 The host

i nk d8ACPBRIUicalieR DaibeneiRLY FepPE s A5 eMPlqys @ cable having a series
gf‘fdﬁ'i BRh{0 (grfcﬁmo};‘zﬁldcd %1%1& Iﬁj%}’d &?1 o Binflad6kestd conductars can be
what dat & SrTEnt

eterm ne ata an rates sai
hsede apaddsired, ovfnth mmrmﬂd@tommm@u@dnramj dinterf ace
roller [ s. di spl ay

The cljent link con C ni ca
pr ese%agpﬁ&%&[{@?&fp@%ﬁsﬁ&o F%Y Fﬁi’é‘t’l ities H‘fﬁ%’?ﬁt’roélf{f%? the client
H&l&@lrﬁbrcﬂeﬁﬁﬁﬁeteﬁﬁngwlﬁmylpﬁgg dﬁl %ﬁd/ d%tB YhEs Pag %ﬁEnt is capable of

Mul tiple transfer nodes e conmmuni cati ons
pecotpnedating throughasid aitéréasen @“ he lchalttlmd(rwﬁﬁollm‘fcommumcates dlsplay

di ff t bi t f dat
ST B WIRSES: Py P Ao by L B comiti
Bipe (RoRdt atiufipld ehMEeNmolss Aesisedty th@'cbﬁﬂﬁudléd@lbns protocol with

controllers. These transfer nodes are dynam cal
aaqhwélpmgtha drensfgr of ﬂaffglfeét mablﬁmwatnambans @fbite of ém impatellel over

fgﬁlfb %%Ega e%&g %iut:lf' e%%gL o {1( glg%?tiail(gpébegween t‘i-le Eilost and

elrrém dihl?(&ﬁﬁﬁéollb‘rs t Teesk mMﬁﬁEt ﬁaﬁdesi &re dyashiceBy h&i@stable during transfer
conprises a W reless comuni cations device, such as a
o fléiﬁeé%,d the emromede eqd et be disedpp, th@rfe‘é?fi?ohlﬂ!él% és used on the
FH having a wirel ess nodem di sposed therein. A
typl cal ‘client device conprises a portable video
di spl hy mhmha@scta ofi some dirspldaiyieite vofc ¢he amehton, the host device
tabl e augl resentation system Furthernore, the
HPRRTSo,P HEles BRGNS dsVice T s WiTeless islaphone, a wireless

Iglg%; ?Jgtsag "{“g%blfg"‘gy‘llﬁ Iﬂgﬁ%@ é\ewrglggédrsrgﬁeﬁlr @B5dsE hleih® A typical
client device comprises a portable video display such as a micro-display device, and/or
a portable audio presentation system. Furthermore, the host may use storage means or
elements to store presentation or multimedia data to be transferred to be presented to a
client device user.

In still other aspects of some embodiments, the host device comprises a

controller or communication link control device with drivers as described below



(0029] In still other aspects of sone enbodi nents, the
host device conprises a controller or comunication

wo povk/ozTant rol device with drivers as descri bedP@PUS2W0IND9529
2005/ 027467 PCT/ US2004/ 029529 & residing within a
portabl e el ectronic device such as a wirel ess
coasidinng eathiroa pordshie eRctromcdbvias sachay £hvexgkesé edbrapiaitetions device,
a Wwreless PDA or a portable conputer. A typical ) )
cPYGAs 2 WEgiceiciaphoRs. & WEHFISRIPAt Ploh Per#hle FRBUIET. A typical client
ol et nt . . o
oD S i oY, SRS g el Lo of ittrfed cieuit or modue
demipdes] toethelhoss and résiting withinvthel eaneldeyitg ynd suarhingsnal video display

hi Lution . Tobi | e phone, and/or a .
pl% ;f%lea qgﬂésglﬁﬁslgé‘%% ?éﬁl‘?Obgglhi@%, %8%? A p?]ﬁ%)lg glucﬁo presentation
abyisRi afrliY e Meati VPSR t eei[ﬂglggvatsﬁe% tQ{]déjz?éé'. ce. BRIEF

SCRI PTI ON OF THE DRAW 0T Further features
and advantages of the invention, as well as the

Tnvent i on, ar B RMERABEARFE I TEFBREARRR S © the

reference to the acconpanyi ng drawi ngs. In the
drawi ngs, like reference nunbers generally indicate

[0030]; dent i g&mberffsweis g adyaripgas| fr the dnvmsionsas well (asathe ytructure and
Sk [ [ ens, and the.draw .
U, 5L oS M S L s Mo v
| efdremst todilgi hdcojnpanyihfeirawings.eniaethsudra®ings] GRS ktfefdnGe numbers
1A illustrates _a basi.c environnent in which o
cHGERydRtisats ndentical, fynsHenally sinplah@nd/er ptaucturaly: simdlas glements or

L BSrAsRahed, h ALARL B R G Ao R BYRSHOL e by e

petoestdigy(sievihe ecfefefC3RJmiberG. 1B il lustrates a basic

envir t. .h which enbodi.nents of the inveption ) )
100311 ' gt elsria BHREG APATC PRUITERERS i1 A MHRACHERQALEBNp the invention
dpvdhe 6¥>&ﬁteelnélﬁ_@ﬂn§ Ghedlise A '&F}nﬁfﬁiﬂféﬁlaf? H@ﬁ%@,tcﬁ'tagﬂ}gjector, in conjunction

el enents used inconjunction with a wireles
t Wil 8 pertelde conpoespr ;the datapriob¢ssimgrdayies. a basi ¢

envir ] i ch, enbodi.nents of the inventiaon . .

003217t BB AU PREC BRUFTBL N vl podtine af thyinvention
aibhe opERES HoBldi tHdeNdeCoSa Wsiefd-dibplap dePict 3! £ projector, and audi
corrputogr. Iq,£0034]I£glgl G IDillustr af’%?ﬁa basic projectol, ane audio
aMGICRERGIOB SleoRaRts,WFce Fn eonbenstine with aowirelass trangegivéron

m ght I ' ud] f ] rnal displ ay..or. .
003317 i o %regs} gtn g%tlp%%s %Pgﬁrr%% sroﬁlge&?lr} Wﬂgﬁvﬁ abenggglﬁs of the'invention

tiniphs opdruerinclp@ifg fe usk Gf ikernhl displaabesudi preovit@dd devices used in
conce of a Mobile Digital Data Interface with a
HoRQrt QPRUWSHt i nterconnection. [0036] FIG 3

[0034]1 | | UstiEf 69 filiG st é‘PEéi'(f Q?\ﬂfonﬁleﬂ?gfl%ieliﬁ:ysegﬁwdirﬁgr[t% of the invention

realizing data transfers from a evi ce
hoight dperaednclpding e &e@f idteidal disptagtorautifoeprasatamion @ements used

NDDI link controller and the types of signals passed
HBAWEEHESS URBS1%Rd a client over the physical data

[00351 | I Nk @l 9GliQEEtdsHhe BvdtaRRohcept of a Mobile Digital Data Interface with a
host and client interconnection.

[0036] FIG. 3 illustrates the structure of a packet useful for realizing data transfers from
a client device to a host device.

[0037] FIG. 4 illustrates the use of an MDDI link controller and the types of signals
passed between a host and a client over the physical data link conductors for a Type 1

interface.



i nterface. WD 2005/ 027467 PCT/ US2004/ 029529 10 [0038]

FIG 5 illustrates the use of an MDDl link controller
war@sbmaetr ypes of signals passed between a hoBCT/ERZIOH029529

client over the physical dataqhink conductors for

Types 2, 3, and 4 interfaces. [0039] FIG 6

[0038] I 'l USTEI@GE SSishateS thel G BE AR TMDDATRK @dtoBeDatd s of signals
used to inplenment the interface protocol. [0040}

pa$s|ed betwean e dostradgetientdves thapitysical ¢a b%lék@t@cmé%@r tTdPeS 2,3,
n$| errelg the interface protocol. [0041] FIG 8
P 6§13t|§: f%8 the format of a Sub-frame Header Packet.

[0039] [ 0042]F16! GillRtrbdek W &taicOsie tof €rabrek mal sabdragestuesd s Biiplament the
Filler Packet. [0043] FIG 10 illustrates the format
dfterfacg preiocs r eam Packet. [0044] FIGS. 11A-11E

00401 1y 162 DO B QTLE S B LB ey AR mertc
kdtu&dlrat es the use of packed and unpacked formats for

at 0046] FIG 13 illuystrates t 0 t of an
[0041] Audl o FE0 S illsaex e, 0{1%4# Béraniq Fq eﬁ%f‘ ‘es the

use ofgrhy r data
o012 OGS MALLEFRE BRSO L bl

[0043] User - D&6Gi hedluStratesiine ﬁamkaébfa Mideto§trdamPacket.i | | ust r at es

100441 { ' usHGRed FRraE Hmes ahe 1Ret and e 0RRl o Hiten Pajp Forma

ﬁﬁ%@&%torus{e@%ﬁGﬁbG 18 |IIustrat es the format of a
Cient Capability Packet. [0052] FIG 19 illustrates

[0045] t he f dHl@al2 dhlstaate@%@m af Mad mubwmacked fopsd fandata. 20

i1l ustrat th r Dat a
0046 st 18 PSSl 8 Py T FPUPLARBEPYIEE L2
[0047] Li nk 3Gt gpomisiraskek usé aﬂﬁﬁaa afifed 22 patkddRCMtfofmith éor data
format_of a Cient Request and Status Packet. {0056]

[0048] F| G FIGi 19 ilsistraestheforanat of adfserPetings) $traanpRackst ansf er
Packet t of
00491 £°° = G BNt e Fmide of Flolh Wi PRAGLT T OF B

[0050] t he f (ITIG&U ffus@ats thedprni2atof e Revédsé LirRdatdeapsulftaIkket.
26 |IIustrate§wthefo ni.cati on Link

r rr%’f.‘L of .a gq
[0051] Dat a &GnHeillusaigsthe formps obp Cicny Cappbility fagkeht es t he
[0os2 or ma}FI% gllfélgttriﬁlé{ @€ orhyR®f Ha&RGebfra ReHBkeacket .

[ 0061 ustrates the"format of an Interface
[0053] Type AFGn20MIedgaePhefetmat of @ ®6RtinEDBViceD4th Pasket.at es

the f Per. f off P t., [0063
00s4] ' 3080 2} Bl fur St dihal YR R L0 ot BASSt AL o
[0055] Gﬂan n :}iIGE@@mu@trﬁa%etfennit %@ﬁ@heﬁd 1&%&& dnU'Sﬂz&htf Ri&st.t he

of a Reverse Audio Sanple Ra Packet .
[0056] FIG. 23 illustrates the format of a Bit Block Transfer Packet.
[0057] FIG. 24 illustrates the format of a Bitmap Area Fill Packet.
[0058] FIG. 25 illustrates the format of a Bitmap Pattern Fill Packet.
[0059] FIG. 26 illustrates the format of a Communication Link Data Channel Packet.
[0060] FIG. 27 illustrates the format of a Interface Type Handoff Request Packet.
[0061] FIG. 28 illustrates the format of an Interface Type Acknowledge Packet.
[0062] FIG. 29 illustrates the format of a Perform Type Handoff Packet.
[0063] FIG. 30 illustrates the format of a Forward Audio Channel Enable Packet.
[0064] FIG. 31 illustrates the format of a Reverse Audio Sample Rate Packet.
[0065] FIG. 32 illustrates the format of a Digital Content Protection Overhead Packet.

[0066] FIG. 33 illustrates the format of a Transparent Color Enable Packet.



[0065] FIG 32 illustrates the format of a Digital
Content Protection Overhead Packet. [0066] FIG 33
w0 bdogseer es the format of a Transparent Col or PEER1064/029529
Packet. WD 2005/ 027467 PCT/ US2Q04/ 029529 [ 00671 FI G
34 illustrates the format of a Round Trip Del ay
[0067] Meas urgite 34 ifattes thd 06 8tloffal Koundrip Delsy Mdagsretret Packet.

timng_of events during the Round Trip Dela%{lé )

(00681 Neasurdferp Phskaes h6069ang @ o36nEs| YdRg athes Reund Trip Delay
Sﬁ@’g ' tation of a CRC generator and checker
use Sfeéé(;?bggr%?enenti ng the invention. [0070] FIG 37A

[0069]i | | ust¥Iat. 8¢ illhgrdtésna sgmple BREwemaids of arCRBegenerator and checker

alggglﬁt us ?f FI.G 36, when sending data packets.
[ orpgplemeAng R QYFIH8s t he ti mi ng of CRC signals
(007017 OF t hercRBPAr Aluk$ated tHe! GnindCoMVORE sizBRAS Y B ARPatatus of FIG. 36

packets. [0072] F1G 38 illustrates processing. steps
fwhensengipgaata pekats.ce request with no contention.

[ 0073 39 illustrates pr SSi steps for a
o011y o ek il ik Bl OGS 57 8 Eopeiefof FIG. 36 when
resdiding daRPaerge has begun, contending with Iink
start. [00741 FIG 40 illustrates how a _data sequence
[0072]can beFlG- d8siustrales sPeRgSIDATHCISTET enbthinahgeryigp zequest with no
Fo%'t 41 illustrates circuitry useful for generating
t eefBB\ \ and STB signals frominput data at the host,
[0073]and t HEIG. BeGihwetated Prodessitipstapsaor b bwpicdl s@nice rédieétakserted after the
FIG 42 illustrates drivers and term nating resistors

U Tgstart spquenss asdiseimgonisading yibdinkesittt: [0077] FI G
43 il t. '
(0074] ol 3] ug 1ﬁ§str°ake%ﬁ§ox@%dda%e} géggk?ie:&ﬁ Be %ﬂiﬁ%ﬂ%@&tﬁﬁg%,«m—sm

ient to secure service ost and
hamsbddihg. provi de such service. [00781 FIG 44

i |1 ust el ative spaci ng between transitj on . .
100751 e o] GBIy HUQ o5 BERgratiBadng A LA OPSTE signals
58Pl LAFILLF) Ben il LEHE By R pesence

in response that can occur when a host
[0076] di sablIE6. #Rdllstrates dirivorsrand fiemrinatingrrefistors wagfd fpmiokm@ementing one
[OO%%#EFItG 46 illustrates the presence of a delay in
r% &'t hat can occur when a host enables the host

[00771 dr | VErFI{0 48 iRukedak sRppasdk @’gnal[l@\%slémﬁlb%d B a client to secure service
illustrates the relationship at the host receiver

i fﬁpntﬂ;ekimsﬁmbx the hpﬁtlrfp PEOVids suchgerigea bei ng
R I F CRERC R e

ahrt a@0ieX),shidclse arbedines €3pondi ng cl i ent out put del ay

devel Oé)ed by the reverse data timng. [00831 FIG 49
[00791 | | usthlot d3 13pstptsh theeRretener gt delini Sprmae et eaecsipyhen a host

iR NG BAVL: 2B transferrin g a packet.

{0080] FIG. 46 illustrates the presence of a delay in response that can occur when a host
enables the host driver to transfer a packet.

[0081] FIG. 47 illustrates the relationship at the host receiver input between the timing
of the data being transferred and the leading and trailing edges of the strobe pulses.

[0082] FIG. 48 illustrates switching characteristics and corresponding client output
delay developed by the reverse data timing.

[0083] FIG. 49 illustrates a high level diagram of signal processing steps and conditions

by which synchronization can be implemented using a state machine.



by whi ch synchroni zati on can be inplenented using a
state machi ne. WD 2005/ 027467 PCT/ US2004/ 029529 12
wQO@8427451 G 50 il lustrates typical anmounts of PAEUS3004/029529

encountered for signal processiong on the forward and

reverse paths in a system enploying the MDD . [0085]
[0084]FI G SHIG. 5 ilbistrates $ypied] @hfvahtsiof dakdy ehcqunétgedfor signal processing on

neasurenent. [0086] FIG 52 illustrates Rever se Li nk

dihe éorwa%%arms}ﬁgé%pat Dgyyysierempleying MRk

r aphi er se Rate

[o08s] vPsolfI@vg??aMs %?%%ﬁﬁll%&nd&l a ra egngeélg%}/ FI GS.
[0086]54A and G 4Billustraet Raverss Lafksdatancher chakges. i n t he

oper at j f..an interface. 008 FIG 55 illuystrates
[0087] g ovell“rqa1 é&/ iYpstrates F‘n%réPlPS@el[eB’ﬁ?ﬁ%iL%ﬂ% opvaluss Ginhe Reverse Rate
H@%%Hersum%&h ifak@ata>@rd. | | ustrates the format of a

Forward Link Packet [0091] FIG 57 illustrates typical
{0088 val uesFEas: SHh apd §aBiibustoiéd sigpsamdelsﬂ@wm theanpeifygipe of an interface.

Li nk i e 0092] FI G strates Data, Stb,
10089] 31 Pk SRR 2 el Vot e RUBLCE P gfotessing packets
[0090] EXENPl BAIGY 56 i18RBhtep HRCRSHANT alBbrRNdN ihbepdcRéter f ace.

[0093] FIG 59 illustrates typical values for

[0091] pr opaddf. 67 idkstrates dpipicalealpasrfomprapagationTyahay anchekemy prean Type 1
AI],}’iknrhe teerf aces. [0094] FIGS. 60A, 60B, and 60C
e di fferent possibilities for the tim ng of
[0092]t wo  dEGaS5Siilgnakes Duda, M) andt Glovk RocsvespTirhing@ne@Thpe 1 Link for
ot her, being ideal, ear | ,.and |l ate, respectively.
[Fowp]ary sienal rogepsing thraudisthe ifterfacsce pin assi gnment s

01 XETPIEC) ORGP g BB A st n Te 2

phqml’j‘bdré“y}ﬁ)@lhﬁhirﬂeﬁmésl\/DDI Stb waveforns for both

[0094] -,I:}/ ge éﬂ%‘g ﬁQéf «?03% ezglgt 660:é 8ﬁls}r@\9 é}p gét;]i)o\égﬁha *tleg Ogrg t7he timing of two
6dakae &gﬁm Vi VoAl s @ﬁﬁ%%ﬁ'&t & ERS &Re:, veftpdidehr artPYand late,

whi ch “synchr oni zaft'i on can I npl enented using a’ st
maspectineely.[ 0098] FIG 64 illustrates exenplary rel at | ve

timn ser| of. cl ack cycl es nd the .
100951 § i ngf a6 61 s ey ia afmS BErmo B sonkgrors used with a
drypeIPIypél iHREacds0099] FIG 65 illustrates exenplary
error code transferugl ocessi ng. [I\@.%MOO] FIG 66
[0096] i | | ustilGtes2A spa 03Budlusisate ppsside MipPaDasaded MBRE b waveforms

n e LA strates error code
t r‘ﬁ‘?ﬁﬁ%%&%@?gﬁgﬁ? Srocous” e\‘/:{é\r’%iéﬁadi ng. [00102]
[0097] FI G &l8. 63 Listraws e bigh leod] depeem bf anshAlveli @08 picBBing steps and
for code reception. [00103] FIG _ 68A illustrates
(FoBAiEERS by Which synghsenizatipnsganibg inplemesiofarmg Astate machine.
0010 I 0 S
[0098] [ eniﬂlpjr: ?ﬁl&l&ﬁtﬁte&é{?&ﬁ%&ﬁ T attle ﬁﬁﬁ% B&wRLE R sehgg of clock cycles
and the timing of a various reverse link packets bits and divisor values.

[0099] FIG. 65 illustrates exemplary error code transfer processing.

[00100] FIG. 66 illustrates apparatus useful for error code transfer processing.

[00101] FIG. 67A illustrates error code transfer processing for code overloading.

[00102] FIG. 67B illustrates error code transfer processing for code reception.

[00103] FIG. 68A illustrates processing steps for a host initiated wake-up.

[00104] FIG. 68B illustrates processing steps for a client initiated wake-up.

[00105] FIG. 68C illustrates processing steps for host and client initiated wake-up with

contention.



[00105] FIG 68Cillustrates processing steps for host

and client initiated wake-up with contention. WD
WQO@5/020267467 PCT/ US2004/ 029529 13 [001061 FI GCBHS2004/029529

illustrates the format of a Reggiest VCP Feature

Packet. [00107] FIG 70 illustrates the format of a

[00106VCP FeBIGI6 iRegptayesPac foemat of HRAQRBEt WﬁFeZt%lebﬂi%:g]éﬁ 'leages

o010%2°; 1 P rghuterts ot gﬁaR‘?glgf %{vgﬂ%ml’@@lgt Packet
i u
[OOIOSQ/OO 11 013 &P 1111?s'%ra'téslt f&ﬁﬁf[a%fog Y%) }%Flé?é ]%%61??1 5 q

Par anet er Pac ustrates
[00109] he foFKbt720ﬂusaratéalthajfoBaamfei$ﬂt \RﬂbF@!auEiatPlaeket [00112]

f ha- Cur sor | nage
oo110f, & b "Rg. ja“ iite e?he[rg; S N S e
[00111f or mat Fmi 73 it gpiaRes G fi)%atTchaan@ﬂﬁf pﬁ%a%g @?%@Eet.

00 FIG 77 illustrates the format o
00112} pine pha . J&rillysivates tier fosmet tacklpha-Cup00 Imsge Ci@bility Packet.

. Vi d t
0015, SR 98 el 2 BTG e Ve o,
[001 1433c al edFM de AlBtaes me%ﬁﬁﬁli dfi atmpl?@@ﬁ%or Imggeégéﬂf@t Fabfet,

illustrates the rmat of a Scal ed Stream
[00115}5et up 1At Qéﬂlluspem !m foml@ of g1Alpha-GyrsoaVadea $tesafroPariet.

f e ck t
[00116{) 00118 @F?%M@gt%ﬂj @g ﬁgsg:meﬁggg%q §t6‘? an, Capaylity Packet.
[00117Vi deo HG: 8ainilRaateethe fofrﬂﬂ:lﬂ’@]ScEle@WS&) $irdans SEtap Packdne

r uest Specific Status Packet. [00121]
[00118120 rmtst{E"lf ﬁ?dﬁ?&%@sﬂ\eﬁg’@& ht2 Sralgd \ideel Stregm d\ckagwlpdgement
lpasketPacket. [00122] FIG 85A illustrates the format
of a Packet Processing Del ay Paraneters Packet.
[00119] 0012311GF823i1h8336$ thedfetmatof e Schied f\bdenﬁtremin PadRet. ay

‘ 0124] _FI G I ystrates the
00120 01 o6y 83 e B rbimaichy Respies Spraife Blisedtacket
[00121][ 001251116':843111[18&&_@ theYstnhATE S ViR S‘tﬁﬁyﬁé]i)l?fhﬁ paignt
ror Report Packet. 001261 FIG 8/7/Biflustrates the

[001221f or matFIof 8% iliustrates ths; QrmatlgfgtPapk@ Pro@8iRy Defaly BarBeters Packet.

| | ustrat t. of | dentifi.cation
ootz 05116 68 LU RSl e SRR SRILL SRl
[00124]Al t er rHGesﬁlnslpdrz&ys {Gapadiat of X PE’ﬁ@ifaﬁblspﬂa}O@&S&}htg |f§%ke?.0

illustrates the format of a Regi ster Access Pa
[00125]] 00134 TCH @ illysiaatos theifprmasiof & dicntBrrof Repoot Rrhcket. ay

(00126101 f CIG! Orif ARG Sirlcf BF b BREH pq,gg,rsggﬂljf FIG 92

|ustrates two rs Wlt dISp ast er
[00127]t han IFGge8 ﬂ]tuamtéﬂhe foxir&%BQCIﬁhﬂde&ﬁldahbwadl@t es two

f h sl th
0012817 o9 gy (il amaba § liggwicdpies ar spmalineRasket
[00129]W th @AGPIPIuERIERRE (B of 2RESt RAMLsS PRYG, transfer.

[00130] FIG. 91A-91C illustrate use of two display buffers to reduce visible artifacts.
[00131] FIG. 92 illustrates two buffers with display refresh faster than image transfer.
[00132] FIG. 93 illustrates two buffers with display refresh slower than image transfer.
[00133] FIG. 94 illustrates two buffers with display refresh much faster than image
transfer.
[00134] FIG. 95 illustrates three buffers with display refresh faster than image transfer.
[00135] FIG. 96 illustrates three buffers with display refresh slower than image transfer.
[00136] FIG. 97 illustrates one buffer with display refresh faster than image transfer.

[00137] FIG. 98 illustrates host-client connection via daisy —chain and hub.



[00134] FIG 95 illustrates three buffers with display
refresh faster than image transfer. [00135] FIG 96
WO bdoaseTsat es three buffers with display refresPCHUSN04/029529
than image transfer. [00136] 1gIG 97 illustrates one
buffer with display refresh faster than image
[00138] r ansTEG. 99 1013k chtfs de9Bes todnnstedtvizsa bambinatioreof hubs and daisy
connection via daisy -chain and hub. WD 2005/ 027467
£/S2004/ 029529 14 [00138] FIG 99 illustrates
I i entgge a a conbination of hubs and
[00139]3 Flg;hg?(?]gﬁls?%ggg?ﬁgm\é 100 illustrates a color
rrap DETAI LED DESCRI PTI ON OF THE EMBODI MENTS 1.
Overvi ew [ PETAILED DESCRIPTION: OF THE EMBODEMENTS i s
to provide a Mobile Display Digital Interface (MDD),
as di scussed bel ow, which results in or provides a
clost - H%‘y | ow power consunption, transfer
nechanlsn1 at enabl es high- or very-high- speed data
[00140} r ansf rgeneistlaﬁteat ofthe ﬁnveaﬁgeiscto pravideaM obile Dislay Digital Interface
betvveen a host VI ce i ent devjce, suc
By a2 ispened Seloiing Hich Bk on RuIdES a B Cetiocfie.gpw power
Flﬁﬁ%tlon Tﬁh%eﬁﬁﬁ@ﬁd?ﬁs’iﬂkhdt Afsed haBl for Wery-high- speed data transfer
ntation with mniature connectors and t hi
fdvexa lsh@rt«natgee@mmlumwtloarlmkéxpmnaﬁ hgst dewife Iancii A chent device, such

gqggagﬁ ay%lgﬁ%rﬁ{ gsa}%g Itﬁsﬁ%lthSI nfggzgfl élngp(?ro n}{angélar?ﬂls mechanism

qeﬁﬁsrl%bif% imPlenfhtaAion aitiinsRhtare @InBB@Bisand thikef¥exeils cables which
"such as wearabl e m cro-di spl ays égoavﬁl es or

mr@ jespacinlly) uaeallp@r eBPRLingoiRitdr @0 anfousings gr support frame) display

%11@%% %In{pﬁ L5 Eé/%s E(g %icg?[#sl %E}fgg&feg' %ﬁ%@g{ ;f/%;eleements or devices

aéilﬁl@ aé aleadblei thierd-aBphas dogelet of pjequors) wcmirtablet cangputers, wireless
be understood that this is for convenience only in

teomBUHeatiaieNigen °r§{lt5ﬁa§mnh%eﬁféleé«asu |y under st ood by
[00141Lh03er1§ hd gﬁdch{e_lg . hfievBbiie YRS Fi[ls'bgag)"%x‘g E&‘?até&‘k@ﬂhftﬁe Baming of the

wever, It w I'y ‘under st ood
qfrb&)bola itri@\tb @by wrfdetshepdetiriothisisrfos comreawnd: edlybial tewms of having a

t hat. nany non-nobi]l e di.s y rel ated
LB S TR BRHET b TS DRSS bR Owng Iith the interface
IF\J/JD%tﬁ{;@E old 'T‘f’oxﬁé%%i" it WObd RLETY BfRribédIsd BreviRAbfith€embodiments

not intended to inply any limtations
tmesehmdrimow eha(o many eboinesle afl nphelispiayestaiehapplications will benefit

hapRisin oF Tinbroiacolmd S le ARPRE Piedic Atk the MDDI label is

pﬁd?\{htgﬁ(ﬂsd tBQﬁlpﬂ%ahlﬁl limaaséiirtotthahatufe drowefulndgs®BP kiXinthtion or its
low cost, has high reliability, fits well within the

evavionpembedimshisuse, and is very robust, while

[001425 emal nA% %dver J)fe éhg&ﬁmeﬁtg%}ﬁé ot?&ﬂs Ifﬁ?t&rgtts a gér%lh{ﬂlge is provided

nvent’i §e¥uge A vari et
clodauait@aifer tiat isrlawshebmpixde, lqwacmsi thaehighfrelitilaty, fits well within
general ly for audio, video, or nmultinedia

SBpF R aERVRHS of vismiad 1Ty BPUS oo B Ve dles e
[001435jat a ']%mg&ﬂﬁ{eﬂ{segf Qhe invention can be used in a variety of situations to

communicate or transfer large quantities of data, generally for audio, video, or
multimedia applications from a host or source device where such data is generated or
stored, to a client display or presentation device at a high rate. A typical application,
which is discussed below, is the transfer of data from either a portable computer or a

wireless telephone or modem to a visual display device such as a small video screen or a



stored, to a client display or presentation device at
a high rate. Atypical application, which is

walr@susaed bel ow, is the transfer of data fronP€r/UkmO4/629529
portable conputer or a wrelegs tel ephone or nodemto
a visual display device such as a small video screen
Ofvearab¥e r20RbAidrIA¢ GfpiRfatt e Q¢ {0B8 589 ofl Boy@ey @HePmets containing
m cro-di spl ay appliance, such as in the formof o
g&Hall ayoisetioie lensess apdniceens.ngt M1y st ofoe elignsndeviges wéthin such
a@&’rﬁﬁ&{eﬁ%ns‘rh&r isf rf]%% 3 PR)%E%SEP t§ lah %H{en?a?VACFe%PV%rt Ic?t'h@r presentation
suc conponents! "That fs, froma processor to an
| eleaeniabs well aefronr varicue intpiel enéxatinahinped dsvivel empfoying a client to
wel | as fromvarious internal, or external i nput

dat ineBalberds (rellgeated withinsgme e vich hapsing pysupger seucture) host.
collo T . j ' .
001D o e e O B A e o P L ehecfoc R Ady ae independent
avf spebificalspddy othgresdnBblonaechnelogly. tTha istahid@ghlyrftexible mechanism for
i ndependent f specific. display or presentation
¢ BERIBHEG fata f p S THIL ol itgRYS ol B THEEHARFRiTe S that data, nor
t fRFARIOhAINEpEtad & ik dftaltr FBmbah&s WikPRMents I IR1dWR the timing of
the internal structure of that data, nor the
f date phekets beargoleansterefd torhe afgustedde adephrtarigsidiesyncrasies of particular
i pl nts. This allows the timng o dat a packets
o e e By P B Al e o 57, BEES. Br to e ne
| fHiqoBytheTtesf esmbine@atdiomdalideotol 86ie W GREmSS UE fordertain input
for unique display desires for certain devices, or to _
néetices Halch (a8 Ay stisintogici frads nasidned ferthli olheninterfageds fusry display
S . Qr .certaln i t ic uch
T e R YR BicRegnBlu B b WY leBN REBL R BB wea. 1
vadditich, Sid aggregdte venil laik ditaeot dsievrhtepcagrast dver saeral orders of
| ong .as ”]{3 se}éect ed protqocol is followed. In . o
ABAPRITUGR, iR AUt 8 FArEnwEsatan SyPRR Qalioft deyicqidesigner to optimize
r . S . A
ot ot B R B BN B0k Shtely, TPl YEBe ol e
[001450 0 opt Tind data inttéréace 0s pres@uedprimedyi foe neningransferminy large amounts of

evice C | exity,. apd.client device dat e rates. L
[58h 585 SRR A e el sl Sk op elleblE” dpwaer: spracoppplcations
U8y ke labipated R ot an\girllﬁzléfsgl@nl@w&fﬁ?lﬁﬁ%igg :ogﬁcen %Bsédg?{k@, provided it

over a "wired" signal link or sma Howev
sigraenéipyed datusorike samg paclict aad\datat stgectwes devilomldefs the interface

lin ‘ L1, includi opti gal.. based |.i nks rovi ded .
Rt B 1 B2t e b R LRt Sonsumpion
séroedplixey telestedippedtitar the interface protocol, and .
can sustain the desired level of transfer at |ow
enough power consunption or conplexity to remain
act i : Envi ronment [00146] A typical
gf&m i c]g |15?1A113%I}1t be seen in FIGS. 1A and 1B where a
[00146por t abA eypical laggiicapion campeiteh id BOGSUNIA whd EB &@fere a portable or laptop
t el ephone_or PDA device 102 are shown cormuni catli ng

dompulrt 00qansh Wi lege (slerhong on By deyise 102s3e shpya| qpmmunicating
ZAC?%] Sifh Hl@&l?é%fg\lcéﬁ ROQ04G 1(525”16%\42% i écefl?%]gﬁ?;o&%{ﬂo réﬂ'oduc’uon

tion, ows potentia
| gsgers 1081 apl 812. odn scdden, FIG 10k shows pagatiflr ajr@edtivns to a larger
116, which arj only.shown in og? figuge for clarjty, .
tPlax & CHRLE fh PR TMBERPIIsTEE d I freiicR apnly shajey jn one figure for
Th& it 5iR18S SorffRMhER 163 rdl&s device 102 as well. The wireless device can be

currently receiving data or have previously stored a certain amount of multimedia type

data in a memory element or device for later presentation for viewing and/or hearing by

an end user of the wireless device. Since a typical wireless device is used for voice and



currently receiving data or have previously stored a

certain anmount of nultinedia type data in a nenory
web@soet46dr device for |later presentation for RCEWA2094/029529

and/or hearing by an end userjgf the wirel ess device.

Since a typical wireless device is used for voice and

VnZ{10 Bx0 26 AnlinRGHi 6A4S200 A6 f0RE 9ide, itlRasSd Fathed sh@Xlt display screen and

comuni cations nost of the tine, it has a rather small
dpigplegudie pesam &pgakess)ipr ommEnisatiEIniarmat v ikiBe dyviee 102 user.
[0014'}[588229 Reg 1'0’6]c tdug:'ﬂ fa.?% @%fe%gvélgtesstéféleal&&%ate% external sound

Skystdm,| mﬂaqu ﬁlB s&mttedsfhatlhels ﬁwllﬁkns&ist;ﬁmenlaﬂdn slevices such as a high
falls short of other nultinedia presentation device
s Gefipiten delRivigion. &t PRViE sereenst eviapRiser PO nigypsed for purposes of
Wikl B8s ! r PPRE
SFERy CUIP UGS 300 7 foesefr RUBRESID games, o consume
i eleetramits deyioes daalgabe ssedowith dresinm@ttione |Gmbpuberi 09 can employ, but

?_teg;\élngt:ﬁrrga | %{,gg B’l%te au%vgpe}%m§trgp E eclgngglgé Irb%ﬁg, ir?o afrg)/ycte%or wireless
WS BIBRAR AIRAC B B6 Rhlidted W kich By &@ng Qlcable! & Fftless link, as
communi cations, or be connected to such devices using
adesétile or wirel ess l'ink, as desired. [00148] Thi s

ezgst gese gﬁglf%?ntg{;on 8{1}1]8%%@8&)8(§ g)ré 81';;C§ata gl%sas tﬁan a useful or
T&\gbﬁﬂﬂk’! @xpdrit@cd. NORRtdYre] $hedl MRE@PIi8 WeOd1BFihg BEdIANES Misms and

devi ces to present the information to end users

afRyignsdQ persent the mfpimatioa e enépsere end providsrg winimnm lgvel of desired

p b%ﬂlgrﬁ £3B 111?6 1‘161[1 0149] As previously discussed
%@ sev &%Es of "di splay devices have or are

[00149¢ ur r enAk yprb\ablli@y diéseassepetbolrsepeas eyics g disdlay Fdiatliicélsﬂ have or are
to end ysers of device 100. For_ exanple, one or
cOHEFAHY e zadeyclopge FefpRrgsenting Ipformatemie endyegH %fsdqvw&t 100. For
P [ Y
ué%ﬁﬁer t%) Opr)lr@e%sr él??g gov gﬁl%?ﬂ%\{escﬁeiv%fb‘f)e%% o?févggrragf‘e %gd;g%les that project
pas umagfn ed frout bf diss egess oEﬁfcteMdevmdey to rprens]eﬁ‘ca 'vigual display. When
virtu er.cei S e that is
RSO PR R OHLATCh HEviE i et Sy AR VFtaLinaiesos perceived by a

- OpHePUyes TiRat 1s'r§uchQar £ Hﬁénstﬂ@laﬂenﬁﬁpg&%dn@th%l\fi‘ﬁEPButput That is, a

[0014

al l ows the eye(s) the user to I'mages on a
YRS B smaarrg@ﬁcmmlemcmlowsthc olye(s it ﬂnew@n toansed_ctmages on a much
SREE A Bl S B R E B B W) e uso of trger

r Esehlubdredh iMBERSalkdaMowROBS! lhs%eoﬁ/\/'nid%hmﬁgﬁeﬂ e3bluBen Lildges than
screen displays. O her display devices could include,

kRAssikleeWHb InQre fimited QD serean (displms.s Eitbesriispiay desi¢eswould include,
gl%)@:ﬁrg ! lngltec‘cp ! ?ysrﬁJﬂF% Sscreeff %re\‘;aﬂogy da Sp&}l?laglg?lay elements,

rrvers cting 1 mages on da

apldjesﬁoﬁ Ientds.anfl ﬁil;i;fe@'] dn'k'/bgr fer prvyectihg dmbges addi dukfade land so forth.
enments connected to or associated with the use of
[0015% r el eSaerg W@@Oﬂ@zﬂé}m@@rﬁd@t@ﬂs qQerise 1 peasseriptag Wath the use of

AWHBLs 6&i Sf] cUﬁl?[lter 9hot %{%%tﬁﬁr aﬁjg ﬁte t WF]?]&HCI‘I ker, or to
turn transfers t gnal's el sBwher e cor s res
Famtheemvmeewhnthtm toay ttemsfetsched sﬂgﬂalﬁl&i&éwhaffﬁmf Wtoréd them. For

tic orm for exgnR:§ sin

xamp e ata may be store ash me ory, in optical form, for example using a
writeable CD media or on magnetic media such as in a magnetic tape recorder and
similar devices, for later use.

[00151] In addition, many wireless devices and computers now have built-in MP3 music

decoding capabilities, as well as other advanced sound decoders and systems. Portable



witeable CD nedia or on nmagnetic nmedia such as in a

magneti c tape recorder and simlar devices, for l|ater
wWaQIs@®5/0p@0151] I n addition, many w rel ess devi CBGT/HRIN04/029529

conmput ers now have built-in MP87nusic decoding

capabilities, as well as other advanced sound decoders

andmpmstsartmze RIID taad DEVD\RIRBREK Qipabibitictad & @88&@141/&?2 9h& Qome have

? %terﬁ utilize CD and DVD pl ayback capabilities

2] Jedientad flagh memonvireaders foraectviggare-reromiedAvdip files. The issue

f h C

£ TR AU St BRI If AT E SR BE SEFIRGARE £HMY) increased

t Featurel Irghteabenmsbﬁblitl dnés lfpihc) beeling mid) blaybadkcpreasedan keep pace.

ture rich experjence, nl f the decoding and
g@%ﬁ@%ﬁbﬁﬁggégn %ﬁ@@gﬂ‘ﬁéﬁgﬁ S¥h; same holdslt?ue
[00151]0f th?o%ﬁktt\@ith E’é!ﬂﬁ‘}e{)ﬂohﬁ(ﬁmn %&%&ﬂssplégk%%%rev‘éhb% in FIG. 1A,

sound reproduction ernal speaker are shown
Fwaich| gouldwilse tbec @Qdodlpamgd e @dwmdﬂmdtsbwchdah tsult»JWoofers or
eL nenti sucy f ound- soun

S EIRIDE P  BRfHSre RbR S Hia SR BBIROHOT At fog same time,

S gydakdrk B8 earph ORAKEISSar® indBeHtdth A 140 o ﬂ{eesdpﬁgﬂt FAnR0oARechanism
built-in to the sug&grt frame or nechani sm of

nPl pécraidisplayy deraca @6 00616+ LBy @s yRuldake koowd, dfber audio or sound
{ ] {
o B0 Senffy Curl e RRUT i iR BOYE sRbBICRIL R sPfH shapine

démiiess. [ 00153] In any case as di scussed above when

one desires to transfer high g ualltg or hig

(00153 es0) Ul BYY Gasage dsqusschrRp VA wghernm eﬁgreSat@dra@sfer high quality or high
| REQLABY | ‘,11%5? Lhadaha h?%m Eﬁzklﬁ 08 @Ardfafon SRUAEE gﬁ)al?@rom a data
end user Over one or e cormuni catlon Tinke 11 , a
héagiced@t zn erd usarswer emeu pr embre Thramuniatidn amksf @10,ld high data rate is

110 is,clear]y. a, ttleneck in th

AR c atligh lﬁ’f q%l ]3 ué%é%eaég(r 13 é’r‘)tenﬁﬁ]d bogfleneck in the
| é SHhhliiBatfopS seMLD &S H%Eﬁ@@& @arh%f "éﬁ& is ﬁHﬁﬁﬁQEysttérﬁ%&ffSﬁnance since
mechani sms do not achi eve the high data rates
tgxme@hltmysfdlemeﬁlmwmsdo dpsaussvedha thighe ditarratex aygitadly desired. As

rj e I es qut| ns.such as 1024
et et PSR D 1 aeg s el obi B bipp4 pinels,
alvitl@bRr [d8pt@s 00D430 BiRSper bRl Ad 8t dath @fes 830 ARPERATR, rates can
rates | n excess of 755 Mops or nore. In addition, such
i 3ERERAsh FalPS B exspessehf 8 Mepsperr mos¢. dnnadditionediieh images may be

g@g?&?%tgﬁatgipggl o‘g%'a t1g{éﬁ4a$%§s%wﬁﬁﬁ g/h? g\ 139{1?(\% eéﬁlgh%ﬁ? ttflh gncLﬁ{otentlally

cmmnumabatgnarss deddingV &ith OlnSeractioMEdINifg 610RbI@hMicalbns, or various
SI gha furt her increasing.the quantity or data and

aal%cfé Gopfrels, poyigrply, fysther énoaw@lgdh% quantifyer dasyand the data rate.
[00154? abl eSIt ‘riﬁ; ’ als§ CRIaf @th PEGhdr Q'%ﬁ ek S Wi RAndQtiofS I‘e%tmeré& \?ér?%taghshmg a

dat a means devi ces associ
ciasp llaly, megnsethst mobﬂe) dergiees aasablatﬂﬁ rveith bkdidplay arebeasier to use, and

adopt.ed. by a | arger r base.. Thi especially tru
SRERITEH 0 5y et € Brast S omhim i s GRDGEGA BV e multiple
adefvided ﬁé“@oﬁnﬂérﬁ&' %se@’i@eés'ta%ﬁg? a ?ﬂf’ aﬁHfoevw@azl o‘f)!eﬁérlcx and more

as the quality level of the displays and out put
dspéataly dsribe qualigy level of the displays and audio output devices increases.

[00155] Another typical application related to many of the above and other
improvements in video screens and other output or input devices can be seen in FIGS.
1C and 1D where a portable or laptop computer 130 and wireless telephone or PDA
device 140 are shown communicating data with “internal” display devices 134 and 144,

respectively, along with audio reproduction systems 136 and 146.



[ 00155] Another typical application related to many of
t he above and other inprovenents in video screens and
wordsn2mer put or i nput devices can be seen i n PCTEBS2004@9529
and 1 D where a portable or |apggp conputer 130 and
Wi rel ess tel ephone or PDA device 140 are shown
[0015@omMmun e BIG d Clatdal By dofall' ¢untaeiap akctios 9pthryoverll ste@srohiddevices or
and 144, respectivel al.ong_wi th audi o reproducti on

y .
sPEduRE 21%3escdria shaw, théwscatien phomaermeeerinisspeldigsts zog zgntrollers in
| $nd ﬁQ&r’bﬁlof' e e With %’%gé&hﬁd‘@é&mﬁﬁl"caﬁ&? inR 8L 998 and 148,
of the overall electronic devices or products ‘are
ussgedtivelyh @anideéing aberi nthef videe displappeknientseonatreens having the
hosts and controllers in _one ,por}gi on of the device

WPPTEPSRORFENG TS 35S AOHUREUPIGh Of FHRS knewa tipsuse dhroughout the
14Retrodi@S RRIGELLY @bdhy. CORBEGHI 238 thiteiRet Sndlif of! &8P involved in these
di spl ay el enents or screens having the correspondi ng

c rhesfiers requdtes sslagger mmabdrmy Gondwttonsfto omprisa dinks tigPand 148. It is

used thrqughout the electronics industr day. One )
coatfcll TR 30, oo ittt 1% &% ARlPaive RO;fupere Sonduetors in
t bAIRS i@ A& UIUAES Brolviid) BedtdREN utlfzifO RV Told® and graphical
conprise links 138 and 148. It is estimated that such
cBYieHAES APy ¢elemratsape sughpdeaeeibegause abrthertypes of parallel or other
C ' g I 'S, grow ng needs

¢ SRRtk ot ol B b okl IR R I

[00157] nt er f Hafstunaichbp|thy Ieblemanits raten csdeell deiéht esthheiogy S ailable for
of the ,t%pes of parallel or other known interface

-t BRI DS Satgy Hotth b termpspf the sak pmopnhef dagreedingdo be transferred per

[ : ely, ' a.rat .

ey Sl B (OB IS Rl 810 b BRecVE Gisical transtr

Baoethanmsnatser ns of t he raw anpbunt of data needing to be
ransferred per, .unit tine, and in terns of .

[00158} o huf a@fthm' i ef;leec.i 1S9 F@%@@g{a for ¢ qr{}gg Gﬁgﬁsétéaghef rates for the data
L @ffdr §ink dFRERAUNS i on A eBlecREsehfiBh €RGEntSarfll the data source,
technique for transferring data at higher rates for
t whichaaldows rfangfossistenk low (e npawire digho nwpizht) bed vasesimple and
presentation.el epents and t. ata souyce, i C )
EeBRiAs CuRsRORENG § ToovipB: bbfedis he rvelippen tecmique,
adYmédhod aiPbpands, (6GeRRME fikke Anc otk BehISid MEIW AL aftfy of mobile,
possi bl e. Applicants have devel oped a new techni que,
oportapleh 98 cyem finsgaloatien devicescthi wansfar s taddsioadhdisplays, micro-

g t - ' f il or.tabl.e, or. even :
PSS B RS RaenILBbe ' TR og8RUE S BlocPiafiine o desired
diosloayes comsuaipdion drsidomyiexigt audi o transfer el enents,
at very high data rates, while nmaintaining a desired

| ow power consunption, and conplexity. 111. H gh Rate

y§li t afrs I ' . 001591 In

(Eirlger aith cr%gt@ggégﬁgﬁf%%gﬁq@%%ﬁ ﬁgﬁeﬁj{acﬁhlleew devi ce
interface, a signal protocol and system architecture

as been fornul ated t hat. ovi.des a very hjigh data .
100159 ; 2o PBOE R et 4 qr}gwe'g‘ixﬂ)éﬁlh?ﬁ ghet devianistesfasecrginal protocol

| Md29ses RehikcRACKAI bR %&QHEEEQ él?aﬁ?f@/ideﬁtar%‘ff H{ggl’rda% transfer rate

struCtures linked together to a protoco
ossimeu live goimey signplse- The protocol is based on a packet and common frame

structure, or structures linked together to form a protocol for communicating a pre-
selected set of data or data types along with a command or operational structure

imposed on the interface.



sel ected set of data or data types along with a
command or operational structure inposed on the
w0 ndositEee. WO 2005/ 027467 PCT/ US2004/ 029529 ROI/BS2004/029529

Overvi ew [00160] The devi ces cgpnected by or

communi cating over the MDDl link are called the host

and cl pent, Otktvlewhe client typically being a display

devi ce of sone type, although other output and input
[001608evi ceEhedwmsrqoemted eylor crmamunicating preer ke MIPIRL hlhle are called the

trav the forward djire |o r
d]g s? %Ptt \Fver‘aﬁle leelnt %{ %H\I\Bbeg d s% rd(}r\{]&teh f%Bnt%qééﬁ although

t &théheutpasind fpveldsvices hﬂé%dn%iﬁp’lét%ddlmﬁ@tftcﬁﬂ tlﬁef avertsahe display
traffic or Imk&(h as enabled by the host.

is
i ravedt indhe fprvard diecchign i(r@f%rdftp a8 f%rwa&wtréﬁ%m hrnh) rarlédata from the
2.1 t S

SO U RulR ap BRACHRRINFTAS L Gl 0, @tied
Wihie ¢last. SThid isiiiistiateddn &g lﬁa@ﬂfmoinﬁ'gmgtlan ﬁlmwradeIGr pk IRPRG. 2, a host
and a reverse link 210, However, _these_channels are

f%%wcweateé dftfo ﬁh%tZOaf U dulir Grestioprd somymynication channel 206
L5 ARRTS s te& bt 8GhbY %astaﬁ@ ek 9@3 WR& Q rE\'/'b‘?seflﬁ{lé"@lr(ﬂ However,

or Feverse fink ope atr Is allows for greatly
r thelsec ekﬂanmals’bmesfouhed: drydaicioomsgn isetnellicandictora ddross slateg transfer is

of the n roble faced w rent . .
oS B Peegp Lo A HaFe A RORBPowePhis allows for
e%eé 6@@8&{&& ﬁﬂl%brﬁfbff&ﬁldﬁabfs| SmPARACAEI9 NAdrSASMECAR of the many
01 As discussed el sewhere, the host conprises one

oprOQbm@r ’éﬂceql ypids cuﬂelue&ppée@h@hm higha spesenddth tirangfgmin low power

SR hER s Ry SRR By BETL 1o, 202

[oo161pandhepd dicapt® @]SCWhCl‘éJ i [hakt coRibrises 6ATPLISdvEEh] tpek O devices that
It could also be a Personal Data Assistant (PDA),

peegi hegelielipmaisingthe pesent ingRtion.Foregxagple, bpg 3saaldde a portable
g&r)ﬂq‘ﬁe[g[f[er I%I ﬁ)%rfﬂﬁh'o\fei Mand?g’l?lr I%Q%Jé\c})l?%ﬁﬂgreﬁl%bﬂg gBﬁB{l@ng device. It

al nnent or presen cée suc

pesildbilse VR Bdérs&iﬁl by eXssistunt APDAE a pging ﬂgwckevd)rcene of many
[00162] Furt hernore, the hozﬁtscan resi de

deipiess de eelaﬁrreﬁ ofT EnedeBH gyelyt yhostyf P0ge ﬁ@ﬁa be a portable
‘r’]\%ﬂﬁﬂtaﬂnfﬁ@ res%h?aﬁeﬁ ‘éleﬁ@@@ﬁéhcél@'cll pBAMIEEIVD fo‘P rCIWﬁla%lQr ?r a game

spee orrrrunl cation lirnk 1s"desired wt
cplragmgdeﬁoe exanpl e a host could be used to transfer

at a h rate froma video,.recordi ng devic
1001627 o7 agEBESare Hedhet P Esihas GUIeR: SRLspoTtee i ey Tn a variety
e fbtﬁeeswhdéw qra,edr a8r9Blanfiéd @RMrh@EiaPR6@IAbORicH\: high speed
app iance such as a refrlgerator t hat |ncorporates an

ommcatmxe Hobisy dgslredowﬁkyta plgenéy dtasraxample, @rhost could be used to

- nck:lq%%to@n %t tlﬁ%;) r)sg)n} g eg)errec?r usec\l?é)yléc% tg)g\e”?téfagﬁ b%gend client for
dprﬁt'&f RESonE, oB't(bl @Mghtl’@s&@tﬁmﬂ@f@ﬂ séTeelefor Presbr@iions. An appliance
uced wring needs for in-the-door_ displays (a

c$ucénre8) a gt geeferathet dRcospaipiferad priceEh (VeRplerY @ qoFputing system

%1 e&é%%ﬂe?ooﬁ??ﬁﬁﬁe@ﬁ%n%rtoc@rﬂ%lr l%usgl%% %10&41 Whnal€ ?fngleoved display

capabilities when operating in an internet or Bluetooth connected mode, or have reduced
wiring needs for in-the-door displays (a client) and keypads or scanners (client) while
the electronic computer or control systems (host) reside elsewhere in the cabinet. In
general, those skilled in the art will appreciate the wide variety of modern electronic
devices and appliances that may benefit from the use of this interface, as well as the

ability to retrofit older devices with higher data rate transport of information utilizing



general, those skilled in the art will appreciate the
w de variety of nodern electronic devices and
wappbkioanees that may benefit fromthe use of tPECBHUS2004/029529

interface, as well as the abphity to retrofit ol der

devices with higher data rate transport of information

idilel FiuRthe MR 2R 5 ABE 46 41 BETINTABOA IR 203G @fexidtingidoegectors or

nunbers of conductors available in either newly added

ofblexi sting connectors or cabl es. [00163] At the same

tinme, Gl ent 20 0 t i or
[00163] ;5 e uIAct § ets%lrgft ?lneglt Iczgg‘pcr ollr%u@telc%ﬁﬁltq%é gn%gg{g ﬂgg&;ﬁg‘%’r useful £

PERSaTd 1|iiﬁorhﬁtf10ﬁ iRih enl dsenror presewing infarmatibp §om a E.mr to the host.

exanpl e, a mcro-display incor por at e

0
giogggggpleaagp@f@étsp]@pg IHWP@@“’ Ent gqgg?eﬁ a s%gst, ) Pro;ecnon device
I%% 1{’?&0 hgﬁ&l he eLinfll %Y@eﬂ HOLRGN H&Bgﬁpﬁbe&&ﬁém built into a

icle, such as in a w ndéw or
\Meh\ﬁ&b Is@dlﬁas ar awand(ma@r wndﬂhmld dreedions speaker, headphgne, or sound

SHHER BoraErHLE SIPRCRY OO g purete. SAPERBiepliZ Gevices inolude
ﬁ{g@e&ﬁfs' d}rbr ?ﬁ&?&e%@@sé&o r@ééﬁﬂinfbrﬁﬁa@ibﬁ&bﬂ mBetfrﬂgE or for movies
tings, or novi es tel evision im

/hndttbiemsmnanmges wdamothep exarhple yeal@ e ithe, use B‘g@clé, jpads or sensitive

gfg;aqt L\S\;)?gec%%\é%rﬁgoﬁ é]%lpgllt C 8‘”ng? X g&rﬁg%gaﬂr@&btang g}g:fﬁﬁg’that may be

Lb‘iﬁ&i {ifort foaRmERE aighif@ahf aneunt oﬁl‘ﬁfUﬂﬁatm)ﬁl frorh @rdeaice onsystem user
froma device or systemuser, with |jttle actu

"witlplittle astuadr inpHETOthes b Brck e Wfﬂrf&WﬂlFFeuﬁ?geaﬂ“ addition docking

toht 8% &85 : £§@¥irkle§Steleph
o%?a ’tﬁ’é‘g chil Ut § agﬁg%%&d& ers tc?[pvvl r eﬁ@%la‘?gl eph hones — phone
Yy &k las ﬂﬁeﬂfﬁﬁe&feﬁzﬁeetmwlmes ot m ether desiges and eqmpmtehte and employ
devi ces and equi pnent,. and e r. client
(q;@pp@gen@ﬁ (qugstor éI‘ERHt dewc )ﬁmcg)e(jrqmstsﬁg; §§s§3t 13 the transfer of
a ggp gofesd al |y where high
S@ai% pec{%v\gh@w% %/egﬁ%é“é&ﬁ 081164] However, those

[00164§kl Il eIdowavdrhthomskﬂ\mdl ih theeaﬁwﬂlyrqaédmgamg@lzcﬂmthermsesent invention
present i nvent.i on iS no

tigdob %tngtq‘r‘g}?ﬁ Sevises &éq;f: Cbglg{ggﬁatpﬁ { S(Eevgceglo% the market, and
%ﬂ?&%ﬁ qultj Qf” WSk ard ﬁﬁénd@ﬂ o pRdveddledd bgers pid\Higle q&z[ldy images and

S Wt gh quality inmages and sound, either in
t @und, athes iroteage oémwragegamdgmnquﬂ:— of in teampref gresentation at playback.

presentation at The esen

ULRS Dresent TYERTS %{Erlsné ‘%H in, jncteas Igoﬁt%h%e&% QEFOQ'%E@R between various
VALMOMS or BLAERND ScImEBYLE Gfe High date eamdnaided fdraedlizpip the desired
data rates needed for realizing the desired user

emec}i@ﬂﬁ@ece [00165] The inventive MDD Interface and
ormun at ion,. c &)G'E’(Blirfl b d
[001653 he i n g]a/ﬁﬁtécet p/gﬁ{) TREGHOY ﬁ{d SR cisig ﬁeﬁ' r?? t ¥y be use

ween a st processor,

Ofo ﬁin'pﬁf# theGAFRDNAETt be(Wean eehmtrphm):ssoamd)nuo}lbrspt glycmt component
W t hin devi ce or devjce usi ng or structure

( tferf @){canmje)t, and a4lisplay withip evmgacé) H’eJ‘rOB%IPg O strugipied (referred to
t gﬁﬁ? AP A mSRTR 626t ¥ RBELARS 06 8F @&nﬁ@%ﬁj} aRdSksociated power and
requirenents or constraints of these

C eiRe kéquire meaticbrtconstrato vk theed camebmmrgs, abto improve reliability, not

just for connection to or for external elements, devices, or equipment (referred to as an
external mode).

[00166] The aggregate serial link data rate on each signal pair used by this interface

structure can vary over many orders of magnitude, which allows a system or device

designer to easily optimize cost, power, implementation complexity, and the display



just for connection to or for external elenents,

devi ces, or equipnent (referred to as an external
wore@s)274p0D0166] The aggregate serial |ink dat aPCHUS2004029529

each signal pair used by this jnterface structure can

vary over many orders of magnitude, which allows a

SYSdBMa fofl @i e apPBSAIRIT pufhB@SThy a@@utéd EEMEINA are independent

power, inplementation conplexity, and the display WO

200 8ikpiay 46 PIRCPiessa@0ar 029sR Gtargey cligtthteshnelpgy.f dihe diming of data

given application or,purpaose.. The attri . £ I
ap%ifﬁdﬁggﬁ%?f{ thrquel; glﬁoal?t%ga Ceot%ag‘r bﬁ’ r E:g% t aat%?uoSrPéIaD to adapt to
dRNOsSBerhdied SeparGl@lients@atned Gighlay dbeicds] Bound Yftedidf Memory and
packéts transferred through the interface can be ) )
eeitio) elgdientst evicarabinerh pminoreqpigeaetn of audieyidsp systems. While this
particul ar .cli s _dis i ST
koK Al e SRR 3P LA, B 5% S, s no
t teguitemémaifi the varibss ofierasid havel fieme dyfesnin. ol teentake sise of the
makes it possible to have a systemw th a very snal

pYHRIPL retpsolast leayt at $amg kevelot a  requirement of the

various clients to have frame buffers in order to nake

use of the MDDl protocol at |east at sone level. B

I nterfBce Thpefa¢dPgpes] The MDD Interface is

| conte a S dressin t |east, fours,  and .
(001630t ent 1f MPD fRiEBRES G ren R P &5 SerSpal STt anspotentilly
| Blof!, 58mEwhatQithct Bhididul eREoniigaithRe Sodidtin thE FBMbhR#mications and
i ndustries. These are | abel ed S|npl% as Type 1, Type
2]

2¢onmgyser iBdustmies. THiwse 4re labgledhsimptly s Wape 1.abetes2.drype 3, and Type 4,

SRS B R e A o g i e o

ug&RndiaE @on BEUSHACHid hpylietions aBePrateed Woi for industry they are
exanpl e, sinple audi o systens use fewer connections
t rrspcipted avithe R esampls. sipRlgialdioysysiems, usg dewerpgonnections than more

LSS SHeBT, Bt B P, AL e

céaiffere@uly eshda® farth- wi re, or other type of conductor or
conductive elenment, interface which npkes it suitabl e
[00168 or molbhy dYBe lvinfesiags & FRigyRshasa 6-WiRsOr eihelcbipg Al conductor or

. t i s
g?gf@%m?c&qerﬁgl{t, ﬁ@gﬁa&ggﬁﬁ rg%l?%% SiritaBR GOy %%b@op%ﬁ%l%%ﬁelephones,

ayers, evi ces or devices use
oBDgis/Teleatroniy pamessf amd @ottalleimediopdayeey, sucle@kr@Dogyyers, or MP3

| ag0s, SIPRSLENL 8 8P oL fage can,be Cont Lot 2% e

SEhARS. T o bRAPERBodRMRPAk IREFARS KIPBePEIFRARI as an 8-wire
conmput ef's and sim |l ar devices or applications, nhot

r @gududtor) intexfacs which isiprhae ewitabtedforiptep iehook, dradeskipp personal

built-in I. Link controller..This interface typge.is
arerppug A0 e G560 epahcae™mob ARl Fapig R Spcates and
t WaicH 86 dhi iRk Salbuiein ADBESi{kUSRtrolieAl eThRCiiterfek Clype is also
is extrenmely useful in accommopdating existing

opistieguishgbley By dhe use ofs an tagditionaly ppermtirer Smingrsh Jepigt Bus (USB)
P& arc]:g,l wﬁl%m)lls‘lte%rgmely‘ useful in accommodating existing operating systems or
software support found on most personal computers.

[00169] Type 2, Type 3, and Type 4 interfaces are suitable for high performance clients
or devices and use larger more complex cabling with additional twisted-pair type
conductors to provide the appropriate shielding and low loss transfers for data signals.

[00170] The Type 1 interface passes signals which can comprise display, audio, control,

and limited signaling information, and is typically used for mobile clients or client



[00169] Type 2, Type 3, and Type 4 interfaces are

sui table for high performance clients or devices and
wais@sloarger nmore conpl ex cabling with additi onBtT/US2004/029529

twi sted-pair type conductors spo provide the

appropriate shielding and low |l oss transfers for data

Sdegitas that HO QLY Rlquite @ighyesoldtidmiigl-faec cidpadaes ASTgmal snterface can

whi ch can conpri se displaép audi o, _contr ol

d
| il SEPPSTigMYCiAnEpsPIRHien #hiBPdRs phidS-1 shesnsi éﬁ@igga%éua minimum
f or «mohi- ' ' 5 7 .

B0 BRI PAUAERL ol SAL 1R, RORSLAZ AR s o rmsmision

hing hpaliefop| potwiep mrahsfet. - Thisetype @€ antgebee isAritpgrdy intended for devices,
(B b T9DHS Pckian RIS BIE SHAB Hpshi PRt Bvailible within the
Gak idQHE@tfétoaorgé&EHn HRP MY (t)ihgigﬁzgw "k tﬁ@icbﬁfiélﬁxa%n, the mobile
two pairs for data transm ssion an one pair for
pairelesst devisf &r a. MIDDY hospelevice midrt@ace ths 'masteat ithat controls the
i nt ended for . deyices, , such.as nobile wire| ess )
FevTBERCa R HoBeHe oSt Thifk gERaay sboet i thgugtignt orward
WA Br 1ifl® foSHy Ebn@eﬁfbh?&sﬁl@? ofpIRPELAi on and transfer of
signals. I'n this configuration, the nobile wreless
[00171Hevi cdnithisdnterfatibla hoskenaiplesireeciptapfcconynenieasiontyiata at the host from
"mast.er” that control.s {-he onmmuni cation link fra
(e SHL R T REHERN O sl B APER St orafi: ype 1o the
(diiehtbdalldwsait td ke loverd th bub Qlink)rfes & gperificdndurstiGPdmysend data to
or playback. [00171] In this interface, a host enables

the Bogstas evesss it atliois Hasteated InIe. Rowhereadipe efacket referred
[ r g [ [ [

o 15 ah shiEa hckel disclclt Ribh) Y oREG, Ao ORE o, ranster of

trovdrek packesy ovdiethb usanffer rilak, fcegatiag She eefersedlinlur 8flicotime interval

and send data to the host as reverse packets. This js i

Hloeed doreitel Ipsioolbthe, Rlion lof e Bre ShirtRuRed by de bt and is

1 i . (0] d | ; i

L o R e g ep PR DL Bl iy duplex bi

alrectiorad daraamafcter i$ especially edvamggeohe wheiecez S8 poit is Tbeavailable

tinme interv al l ocated for, the host to poll the

pr Brctarg Maaratio B eB et 6 AEal by the host, and is
[oo172Pased 1ganigRefof Rtk r&@&%aﬁﬁbl@@ﬁm@mtyﬁ)b%_sinﬂlm high resolutions

application. This type of half-duplex bi- directional

dequiret araned &5 Gbpempreditalsirgamslim ardsy éo suppaiciod-motiggBvideo. The

rt 4.s. not avail abl or. transfer.of Lnformati.on . or
ches 2 Pt eBrE e cptscurd b R 2 PR HTERARE, R Type 3 by
dizsPhaMee ¢ a8 h parafiel HAMht IBPe Arintifatd &inskdrgB bits in parallel. Type
resolutions require around 1.5 Cbhps rate data streamns

i2nanst Bepe 3 enteifigesd pse thaIspmaweblgrandicgarcctorias Typy debut can operate at

[ r ¥ S+ Al a t Lttd ot
SRS HASBPURREH LA, AL AAE DAl BREL B tpficatons on
iportableaddvides. adlyipbet Twgeacd ik rsuted dcrevdry g pedoBndiice <lients or
in parallel. Type .2 and Type 3 interfaces_use the, .
Shypbays adereqmigrscd sightbvolarass crhlsdhat eqnfaips addijienahtwisigd-pair data
tygf and four times the data rate to support
hlmgnhef -performance video applications on portable

[00173deVi c€khe phofbyplaisdd bytlerNBIH allows eatte'flyfeol, 2y &, vr 1 lgist to generally

performance. clients or I spl ays and requj.res a . .
SPIRATOH Si0ePY ddBF & 2nah Ob i LErREY AUGILABAERaL i the highest data
¥ SiREDRANGt 681 Be uSdINThS capabilities or available features of what can be

referred to as the least capable device is used to set the performance of the link. As a

rule, even for systems where the host and client are both capable using Type 2, Type 3,

or Type 4 interfaces, both begin operation as a Typel interface. The host then



[00173] The protocol used by the MJUD allows each Type

1, 2, 3, or 4 host to generally comunicate with any
way@s/oi7462, 3, or 4 client by negotiating what PCHUS1964/029529

hi ghest data rate possible that can be used. The

capabilities or available features of what can be

rafeemied tige acaphbifity esfstthe aaalet ecligy,] cRdi SegBdtst @ IRhd-off or
t he perforrrance of the link. As a ruIe even for

JpeqnbiggTaniea eperatien e sithesiype 1% dipe Ar er Baph? eagsishpseappropriate for
e 3, or Type 4 interfaces, both
gﬁép%ugmglregfphch%s a Type 1 interface. The host t hen
[00174}/\0 20%/1@@&6&11@@035’351’@%# #2002 tx2Iselaherpropeeslitibiayer protocol

h(gpablllty of the target client, and nF gotiates a
f76usseq Tuspher belowh AN EFRAPHA Ob BEAHRITORTIEFCAPEREPD 7y grperally any
Lk at

i YO oo R AR, (D BO e BTl UP 30 BB Cfpgt W support higher
ppssl trirsfdrarsuthes fodtigheo resebitioh eiiamlayp@mtént nket emamuple, a host may
pr ot ocol d| scus d furtjéer b V\%ﬁoand step down o%

SGARET PISKISHE DTS & Bé‘?eaﬁys i %1"1’1 & ?Po‘gﬁ‘}yjs"“fcierﬁé‘c gs a battery
a0 AOYWRweRDSlewh& BRVQURRVSH the Hasﬁ)fhy%e&a URvifcRestiof ﬁ%v@é’r or higher
node to support higher speed transfers, such as for

rrps;mtronr &golatt ¢rof C@m&ma@yn cntheset or Perer @@adr@loes oa dvess may be
i nt en the s t ches

P GRA0E Pt B cB5Gatg R e o N R, o

[00175}Nhen tIh@s aRYrpuesible fohe ehistph &y comeimicw tah Qﬁlrigoo@ mode in one
| ower or higher resolution format, or a combination

shireesanchanaghes apodedp anetheidirestiony Ear %Xaﬁwe trel'ype 4 interface mode
SPOR! S8 3P B 1 B R E LR LRI 3B e i ot

sytsheransfendondatnite athestdizy e dsinn gerdpteraiadeicensueh s a keyboard or a

di rection_and angt her rmde anot direction.
eLHmReviceTy b V1 heranpFeciaied hs gee sgéleﬂ dn e i QafithgSts and.clients
trﬁ n%hu éﬁt_@oh ﬁaﬁ tQHff@rEntar figh rate, while a
e 1s entrans erring data to a host
[00176bl eV| c eOﬂtemo wegre Df de@lDIdEMDC(ﬂSnQUdJBUI@Hﬂl e rmaand’ erxtemal” mode

p0| nti [1 devj,ce. .1t wll a eci at. one il

i B ot AR SHOTEH TUMeQSesgHpES: B el protocol and
Qﬂ&ﬁ%eﬂ@) &hdhactat heht id 8headvictoes clidi? %Fsﬁie & th@NdeviiR &A% is up to
of the ~MDI protocol may distinguish between an

"abguted mglers oo de froamthedost: i mtérmtuatlmdbe hogt neggt @lsqn a¢nd power to
de descri bes [

RALCCCR® o e pf BBl O B S PR R m B Gpenc. An
tiﬂt@fnaﬂﬁﬂ)ﬂ& Qedchidts vheMihehOst idbOecdTB heTiEntWonSehelllifdille the same
the host. In this situation, the host may al so send
sitise, qush as eithen pegomamon: housite elosuppart fEmemoTevicars of spme kind.

S5l ARSI el Y A Bl APV BENS i, o

gkl temhputes bﬁl garhing deaice whaavthe eliertish daplayiolr Idisnplagr driver, or an
connlon housi ng or suypport frame or structure of sone
R devisg Seshadd KeYRAt OHIEh-RAt| G atorBh SYSIFTRANY the host is a central

Wohd1 Sgrﬁ @@ergmé)top @i’U\’\élérﬁclgﬁs Sifle Yl Hient 19?1 c%ted much closer to the
porta or gam ng device where the client
dosti mph&:ynai nncuﬂeszmpayatdms \ag loppared ao extemm]:tmcuﬂevap@hcaimb therc are

%gg?ra]ilfi)ﬁgagegﬁ{r?rtggrﬂg hdls%%sds’ed of';)r ?hes 83\9(91“ g nsntegtrlrc])n to t dhe chent in such

configurations.




control l er, graphics engine, or CPU elenent. Since a
client is |ocated nuch closer to the host in internal
wore@s/oappt i cati ons as opposed to external nodePCT/US2004/029529
applications, there are genergily no requirenments
di scussed for the power connection to the client in
such confi yﬁngal(ﬂiﬁerfﬂwﬁﬁﬂﬁﬁﬁg7467 PCT/ US2004/ 029529
C. Physical Interface Structure [00177] The general
[00177d| sposilhe ogensfal o digaosiden oof 18 gRvieener dinkerconwpller for establishing

e | e

S RLEILOR pe AL Ad A5, R BRI R, i 4
aaDRla MDIX lﬁﬂcrttdhﬁbllaMOQ%d@Od @glﬂmsmsthmmlni disdsabiéaek 202 and a
in a host device 202 and ink controller 404

atyfPBblink controllgr494, %FEdaW‘bkﬂ Shﬁwa lmlbﬁﬂn aeliricdeypg 2045 As before,
bﬁ&sg P82 is &91%5 6@ h SGRHIETLEAE A h egﬁclg[a'ﬂtco%&%n%%&g cRannel 406
ann conpri st ng a

|rect|on conmuni cati on
- seomprssing aceneluct corsluctbss. dAs dlissasdd helowy, bdup thie hdke and client link
host nd client ontroll ers_can_ be. manufactured
D oo b bE e B Ao iRg LS N G AP ele aiey design that
t &atbe M%dﬁ’@st&lebr %@rd&ﬁ&ﬁ@ to %SP&ECPQA' ameed HOQE 5&1?19)?1@1‘1 (driver) or a
as either host contro iver) or a i e
celiang cﬂqnépllcrr érsetiven) . Tlfhs sprpwdvs cfes lbwer |cosisr dumosr.b slarger scale

duet |.ar ufacturlng of a single circuit
devide Ctuf"&%&%fmgllﬁ CI‘-IF@ H%VIC% MDDl |ink controller 502
[00178|] s shoWFIGS, al MBI Ihkacdi@dileds0d keshd@4 installdl & Mt device 202"
link controller 504 is shown installed in a client

d&nd & 1L link sentielies 564 is Hewn potlled én e ohinricdayice 44 As before,
lil%sﬁ 26% ?%%)émgcctécﬁ‘% Qg]?éﬁlt Qgﬂ gléfrnlgeagﬁoc%u%ggg)r% %{):ﬁgl%@%lnc&gon channel 506

décanprisirega baiesrcff cd:ndtldftotsh eAhdiscusssd befors; Mot thkhost and client link
controllers, can be manufactured usi ng a single circuit
degigrers [Cele)hqg]amgﬁa@fﬁqususg}ggs%@gglﬁgrw@ fesighost and a
i ent I e I
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(00175F ! PP SIERAE BadBa Dot R Ao MU FEerieR ol B8 2 By ol over the
i MIDBDIG81k, 4r dredpltysicAk corsinetors nsel) £58.alsh mndreﬁed ihBIGS. 4 and 5. As
pri mar th or chanismfor trapsferring data
£ ¥7FB &bﬁlﬁ'? ¢ andy prpe pamary path og rrgeﬁﬂélgsm Sesdraagiesang, disp through the
DetoasPises ﬁﬁ‘l‘a sf‘éﬁ@ls_l%é?é'd as MISON a0 5t MBIIST S/ Bach of these
vol tage data signals that are transferre over a
ciire flew eioltagd dgiaisignals that exs transferredabiee a dl'ffeneatlalspa:bmbﬁ wires in a

one, tr nS|t|o on |th.r t he . air. or th

Vel RS i Py e Thnaion; o et s BiTHR, B3l @i S Ge MDD st

ThisSfol 8ach BiOinBERerIBS ﬁﬁerﬁfc@n%@sﬁs ABONAsH Bd¥ed®hansfer mechanism not

current based, so static current consunption is nearly

sawrent Paeedh 591 stafiq gegentheonsppplionstiy nepgyadem.t cThendost drives the
t ol VA 0 l e data can flow in both

oyt sl Skt ol OORAPLisIY

rvvar reverse ections over the MDDl _Data

[00180pai r s, Whilatdats can tflow ia bothdiheefdriveriBlnd revsterdiRaiidhs over the
the _host is the master or controller of the data
IYRPLIPAR o thehisath 18 fdbindioctetab tepefempatatheshast é the master or

%ﬁfraﬁé%f t[ﬁ:gﬁa k! e['h%gMPﬁI BRIE o fx(‘f M‘Bﬁ ghi glgﬂfﬁ paths are operated

i muni t ata rat or—signals on
ina dlfferentlal mode to maximize noise immunity. The data rate for signals on these

lines is determined by the rate of the clock sent by the host, and is variable over a range
of about 1 kbps up to 400 Mbps or more.

[00181] The Type 2 interface contains one additional data pair or conductors or paths
beyond that of the Type 1, referred to as MDDI_Datall+/-. The Type 3 interface

contains two additional data pairs or signal paths beyond that of the Type 2 interface



lines is determned by the rate of the clock sent by
the host, and is variable over a range of about 1
whbps/oeper o 400 Mops or nore. [00181] The TypePCI/US2004/029529
interface contains one additiopgal data pair or
conductors or paths beyond that of the Type 1,
rfeifmerdetd) isOVASDIVDta 2Pt ahd MPDI Th&aFype T&elmp%réi &@€rface contains
ntains two additjonal data pairs or signal paths

b 5RPTE HaR Rafrs R sisnglRaths beyoad ithatof Wies Tpss ditedface referred to as:

29 f rre | 2+/
g%j %ﬁ@%@ﬂ%ﬁﬁﬁ {a$ ypé 4W?€rq§aa%éépéont Eall ns MP (Pl} Data7+/-,
ntIQECdatla paeach afithesatgiva hntpﬂhdaﬁcobﬁgtmdomsh athosifcah Rend Ii)ower to the

dat a4+/ -
iR or Hshan Siaate) Wieanr WBOMEDAE sdEied a8 HOST_Pwr and
rgesgctnvel At d1§dﬁs§e€qﬁrtﬂér Bell§w ﬁfgﬁ)/e? tfaﬂgf@f I: so b? acco%nmodated if
configurations, a host can send power
ofesifedpl iy s@neg cohfigwtianspadn  dhe su\gDE[[_sdaws#-gna\t[B@I Data5+/-,

and ed further bel ow,
SR et oP MRDT R EY- Seediiaanig, af Mo Toge” i being
| ubed ORER ebysdett toticRRs IR MOBNaifkBleddttresenMR¥? the other modes.
Dat a5+/ - MDDl _Dat a6+/ -, or MDDI Data?+/- conductors

vﬂ@h Paiyer tpmsfer4g éenem,lbeempby@bfqr@xtem@é anadesitthemygensrslly being no

Ao RRRNE itk SNBR B SrRARRl SR Fe R Riar, T "

[001821en‘pl oy&duﬁmiaryenf ehendgnalostased bdiwea ﬂﬁﬂl%ﬁtaziddyclféﬁt (spl&y) over the
for nt er nal nDdes al t hough sone applications
2“2@’ i ligkotor veriensgmpdes age ibsisptedfintTiblest, drlows ipasensdance With the
e host and client (display) over the NDD
qﬁﬁﬁﬁggpb€Arious nodes are illustrated in Table I
bel ow, in accordance wi th tHEableiliterface type. Table
Type 1Type 2Type 3Type 4

T PV!E/ 9
(%L/- 0 ;b L

Do ML D0 I, BajeOnn|  MRRE Data0+/-
ti onal var Optilo 2V atal +af aMPDI_Datal+/-
tional Pw Qptilonal Pwr Optl ohaMDENk Depl+ba) ad4HPDI_Data2+/-
ti onal Pw Optilonal Pw Opti ofhaMD2N MBRB-+a} abMPDI_Data3+/-
t i Smpaionaivapt i| on@ptiewad Gptri ohal OptiendDPivr Daj aMADDI_Datad-+/-
018BtioadlsPvmote Optondl PevrHOPT _Optiéral @we onhesiDDN Datas5-+/-
r OpaiosdleBwil 1 ¢m ObgomdPhwrar @  Optional Pwr MDDI_Data6+/-
Optional Pwr Optional Pwr Optional Pwr MDDI]_Data7+/-

7 P70 Ty e 4

T | % Pwr/Gnd
+§tb+ - _Stb+/-

[00183] Also note that the HOST_Pwr/Gnd connections for transfer from the host are
provided generally for external modes. Internal applications or modes of operation
generally have clients that draw power directly from other internal resources, and do not
use MDDI to control power distribution, as would be apparent to one skilled in the art,
so such distribution is not discussed in further detail here. However, it is certainly
possible to allow power to be distributed through the MDDI interface to allow for
certain kinds of power control, synchronization, or interconnection convenience, for
example, as would be understood by one skilled in the art.

[00184] Cabling generally used to implement the above structure and operation is

nominally on the order of 1.5 meters in length, generally 2 meters or less, and contains



provi ded generally for external nodes. Internal
applications or nodes of operation generally have
wa@biosor =6t hat draw power directly from ot her | PCEURZN4/029529
resources, and do not wuse MDDhgto control power
di stribution, as would be apparent to one skilled in
t hgecatviisted ?@1@ HEEbrdiuEtbfsi, BABhI i MurinShet mitS&HHASD AWG wire. A foil
further detail here. However, it is certai nly
pegeldptavering 3 Mepnsewsrotherwine kormed jabave thet 'Ihf@u@ﬁs'[ﬁﬁ@alrs as an
0 ~all k| nds
oot P SRRk e P Boinf B iRl AR o louBRt rminace im he
calivne Rbemeeear Widli theestaelp|cennasedmouthe shildifstehs ictiegt, Byd there is an
one skilled in the art. [00184] Cabling generally used
t BT AT, cpvrémﬂb%ntsrﬁ Calle sV R b w@ﬂd@pwn ip ghe art. The wires
Nl by Q0 URGsPrand Qfml HOSPIBLE MIDREALY: with MDDI stb-

general l'y nmet ers—or | ess, and cont'ai ns
20HD D DebAtIA- WiEH M]lSZD_(DMﬂEQME)I_Dﬁtaﬂhrva&l MBIBL 8dtqla #nd so forth.
of conductors, each in turn being nulti-strand 30 AWG
wire. Afoil shield covering is wapped or otherw se
f or redpabovgaieyhey £ f{me§t ed pairs, as an
additional drain"wre. The tw sted pairs and shield

[00185r ai n Tonalhdtver at usefilnimterface fore a full enbgec @finesst oexperiences and

chebitns he i B PG 58 heirals QP B Mt GBppr gor a variery o

t&lﬁ:nfsnhﬂld QAisHaR! RifordfitivR, Ublﬂil@QraﬂﬁidceﬂénR daRist BBindink-d d
The wires ngég pai red as: HOST_Ghd w &% %vvr g-devices, an

- VDBRY Sthes-ingiut Br MEDPL dvices thaymmighDog a@grwed hnto or working in concert

%ﬁ%‘%ﬁﬁ%&mh pest gjﬁ) h co%xfg%}n%gh a%rﬁll oe;gm%atlons thereof.

usles MDD nhterfbecs de@ﬂ;gnai foubd ab’léllt’tg fcodinmiGdie £X¥REEty O $Bfential types
and applications, the Mbile gital Data Interface

(NDBEFMS Pséﬁtaégavgre%&equeartheah% @n%'el;enéﬂn eighar iy kpreprg or reverse
dl'lIﬁphﬂ'é{Ctiog Iﬁgtd B’Hﬂl Ilgmq.’)EIa E§ g&tﬁgg 8 C&ﬁﬂl@&)?g d?oth isochronous
poi nting devic many |npu or ou

derehme aintl raayndhrcgimus bueeamn (@a&sbﬂelsnppbﬁﬂ \I firkst étgnlinﬁations of data
concert [ device, along with

q nltébl |l e rgl spl a

c¥Res 81© Pﬂﬁfsﬁ?ﬁé’ts HE 24nd® galet AASTaten isy E‘é? {thanTigg equal to the
Mebkihfte® db @R MDY Rad \R/Fﬁcf?% Hphid By ?&?ﬂmﬂﬁ'ﬁ Serfal rate and
variety of potential types of streams of data

t muanter of gtatratswaemoyeade These canld imdlidenbut are @iot himited e those items
f.orwar revey ink directions using a m ni num
&ﬁ%d@ieéﬁ?%iﬁ'ﬁp ]I(f’g’nductors Bot h i sochr onous

streans and asynchronous stream (updates) are

supported. Many conbinations of data types are

possible as long as the aggrktdeH data rate is less

than or equal to the maximumdesired MDDl |link rate,
whi c|hTtaasfletring feein Bost toeCliemxi mum seri al rate and

numbesodiroftilsaidoldate P! oy eox e BmitC 0 T nCT A4 PMibps

ar S NQ5chrbiBus s édpaudicp@a?tg Uh§ EPIZ 1ot re'on TabES 11 Mbps
Nbps O syhchtonous ol B & < 1.0 Mbps
Table ITI
Transferring from Client to Host
isochronous voice data 8 kHz, 8bit << 1.0 Mbps
isochronous video data 640x480, 12bit, 24f/s | ~ 88.5 Mbps
asynchronous status, user input, etc. | minimum << 1.0 Mbps




i sochronous stereo audi o data44. 1kHz, |6bit, stereo-
1.4 NMops asynchronous graphi cs dat a800x600, | 2bit,
wo 05827481 er eo- 115.2 Mop s asynchronous PCT/US2004/029529
control m ni munk< 1.0 Mops Tablg; 1l Transferring from
Cient to Host isochronous voice data8 kHz, 8bit<< 1.0
Nbps i sochronous vi deo dat a640x480, |2bit, 24f/s- 88.5
ps asynchrgnous status, user input, etc.m ninunx<

[001861 o MbpBe Wsbregs ooy fisgd b@v&mé@mmﬂ%@ma@mp@mmransfer of a
T t | 0t ha
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st doi Sarmapi il oF DA iR PUBP Tk R POt videos; sati
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conpresse eo; static “bitmaps at
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B e e e o B U et tocieoketith, Safdeta may also
UE@fra&férferdlaﬂ%@g Wath20h@6] &E&Pﬁ!@ inkdrhRBoy & déththcwce c V\ﬁbﬁhty or set

defined. Such data may also be transferred al ong
ceperatyig paramatersus i nformation to detect device

bi eratin ar a er 0018
00157500 i Hlskp aBlsphe o LRt R RO bl ok ihe o g, ramers th
Iiihclﬂlaé abitrae abe limifedab: Waftﬁlr%dﬁ md¥id (Bd& ﬂ@bla;rldﬁ'dt £dio); using a
matchlng a novie (video display and audio usi ng
aperma APRIPUES ithe rhrmt% ners@neledlqo@ng ofgaphi¢sewdispday, sometimes
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caphanei ngmplutgr, tmlPEAdhaok@dmghsa progciy to giyhapessentation or docked
conput er PDA docked with a pro ector t ve. a

PR A Ko fodkmitkatornpet B Bk Giomiiot ke ot ded sppuse; and
Cféf‘ RRsuBHyityOethakt Bt R HnteainnkeRy RS Gth RNChHIRES esma?tn ones, or

for productivity enhancenent or entertai nnent use

P As,phelndisg wiretass ppinting deviess anPliaghoarddatadi ng

S T e T —

Rresiditgtege @Iﬁ(ﬁ[’lﬁ&)f@ﬁ-\f Bipe\dathl dVer h 2bSSaATERHBA Br @xfansw link which
type data over a conmunication or transfer |ink whi

1§ sgesralln configvaed pyareiee-line ar gitle typeniénlor Hostisiver, tlwél be readily
| e i Y. - appar that .t he
pgérgPﬁﬁ}wr?ﬁge{ sd‘ghgll éﬁrdgtugg Oﬁ)lrg)&)%?flsmﬁ%l?g? 00‘51“ t?an nsfer fIgéchamsm could be
r&elglis&ldl terprovidé e lb& inatlg Berire df &0 opticay ot Wlﬁldss dedid) it fi€an sustain
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15d level of data transfer.
[00189] The MDD interface signals use a concept known as the Common Frame Rate
(CFR) for the basic signal protocol or structure. The idea behind using of a Common
- Frame Rate is to provide a synchronization pulse for simultaneous isochronous data
streams. A client device can use this common frame rate as a time reference. A low CF
rate increases channel efficiency by decreasing overhead to transmit the sub-frame
header. On the other hand, a high CF rate decreases the latency, and allows a smaller

elastic data buffer for audio samples. The CF rate of the present inventive interface is



the desired | evel of data transfer. [00189] The N DD
interface signals use a concept known as the Common

woe@i®2Rate (CFR) for the basic signal protocPCT/U82004/029529

structure. The idea behind usifg of a Cormon Frane

Rate is to provide a synchronization pul se for
Sﬂﬁﬂéﬁ@ﬂ@%gﬂaﬁﬁﬂw@w&a‘?%et at 6R2oBmarfy Ghluthat are appropriate
device can uSe this conmon franme rate as a tine

r foir éhe iroehropoysostre@ms usad én jarpareadasapphieaiival  Biatiisitba&F value is

ekt SR TR il o PR e i Pl e

[00190? he | atrRd éMmbanelr s&tb@gén@alwauﬁred pet asd-frame avlidauik fagfustable or

or audi o sanples. The CF rate of the present
i progranmable,nfos risasheonoys \AasapgioEng il @re most likely to be used with an
PCT/US2004/ Gl d m
PR, SRR I it LRRI el B SRATIERR AT 107
t he i sochronous streans used in a particul ar
application. That is, the Cr value is selected to
best suit the given cI i ent APleb¥t confi guration, as
desired. [00190] The nunber of bytes generally
E@Idmﬂﬂonelfrz&nb RawT(ECF\llh)i 2300sHadj ust abl e or

L ogranmabl e, sochronous—data steans that are

st likely to Xe used w Bit AnFraamsol i Ghaosel, |suRateas| Bytes/

br a vi deo or| mi crp-di spl ay| arRatghown i n Tabl €Vbgs) Sub-

bl e 1V Commoh Frape Rate (CFR) = 300 Hz Frane Rate| frame

t(]iﬁﬂptﬂ@flﬂstnﬁateﬂmanmeb(l\/mas Sul30 frijame Conpuyt 248.832 | 103680
24301 2¢459. 8380086040 Comput er 1 115.200 | 48000

)@ﬁ 101115{ 20048000 Grapu cs Vi deo6404801229. 97 pr
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)ﬁég 13388820 g%%GIZ}g?IB 113012% Dlﬁﬂc#égalwc o%znlt'%mof 92160
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ARl o b N olnior] Qb L f4D [For Suampi olAL2] 588
icof 26-2/B Hytles lper &F|i $900npll eneht ed|hy 0-064 |  26-2/3
transferring 2 frames of 27 bytes each fol | owed by one

O'O_U<I—\OOG)lUJ—|_"3'§J“

[00191TUb_ f rlélrrglgtigr{al 2c(cS)unts of bytes per sub-frame are easily obtained using a simple

programmable M/N counter structure. For example, a count of 26-2/3 bytes per CF is
implemented by transferring 2 frames of 27 bytes each followed by one sub-frame of 26
bytes. A smaller CF rate may be selected to produce an integer number of bytes per
sub-frame. However, generally speaking, to implement a simple M/N counter in
hardware should require less area within an integrated circuit chip or electronic module
used to implement part or all of embodiments of the invention than the area needed for a

larger audio sample FIFO buffer.

[00192] An exemplary application that illustrates the impact of different data transfer

rates and data types is a Karaoke system. For Karaoke, a system where an end user, or
users, sings along with a music video program. Lyrics of the song are displayed
somewhere on, typically at the bottom of, a screen so the user knows the words to be
sung, and roughly the timing of the song. This application requires a video display with
infrequent graphics updates, and mixing of the user’s voice, or voices, with a stereo

audio stream.



bytes. A smaller CF rate may be selected to produce an
i nteger nunber of bytes per sub-frane. However,
w@ewsnzidy speaking, to inplenent a sinple M NCDURL004/029529
in hardware should require | egs area within an
integrated circuit chip or electronic nodule wused to
[00193]I erI efeile R{hthesA ccﬁiuho@fraﬁlﬁbﬂdloﬁﬂﬁo $1zofheh hach Smbémme)wﬂl consist
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F?ﬂ@ S, 4R d e 2 Fypes i's a Kar ao e syste
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wi th a nusic video program ics of the so
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the song. Thi's application

raﬁq l,lbs’seﬁhaﬁ abodeaomlg,pésag,sewra]l) byten;f fqrqmaqcllzg]pglgﬂq cenjrol and status

updat es and m xi ng of the user's voice, or voices,

WPEWaRdSt er eo  audi o stream WO 2005/ 027467

100194F°CT/ USZRR4A029529 j2fy daPOi93llodafedORethas 8 UiBSErane Cfafmiﬂb Karaoke
]f ame rate of 300 Hz, then each sub-frame will con

ekampR, TBE tbtal sxde bfing |uaﬁ§ids selaeted fo bm éib% g7 Mbps. gf shghtly higher
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vol ce are sent back froma mcrophone to the nobile

Kar aoke nmachi ne. Asynchronous packets are sent
bet ween the host and the di ﬁpgtbq‘% possi bly head

nmount ed. This includes at no XS byt es of graphics
data (quarter-screen height), and |less than about 200

byfes (Ssever algedl ®Ratd or m scel | an@axisead Bytes of  Midia Bytes
status commands. [00194] Tabl e V| 'pshabsrahew dapa sutsframe
al IGat §eheWal d0% 430 $ixlrs Eicddefpk or | he Karaagkeso exanpl e. 92160
TherJr R;[ﬁktz[tﬁh(?xrﬁgelyﬁﬁqu§ sele¢ted to be zbout 279 768
MOP§oaafeash 1@Rb Yanks MY sec.r at e of ?80 Mops al | oms about
an Cﬂ?{udfbué‘t’ﬂiféc%s Qlerdai@piPer sub{frame g 232 588
U B R 8%290 s;‘tM‘ Ioho, BlhtOWS The USE|0fg.8esasi16na, 26.67
coptro at us nmessages. Tabl ¢ V ig-«enpnios
Ra §\ﬁV§An eﬁ&daylEb Vedira I:’>y[ €S pen sub-TTamepef
su 'Egtalcﬁy ¢$L rc—Video at— 640 x 480 pi Xel's a@ 0 TpsZi115815
- P SO-tyricText—at 640 X R0 DI5H§+3004 218.5872
fp atet—m—10—sub=franes; 1130 SecC:
IIL.(Continued) High Rate Digital Data Interface System Architecture
E. Link Layer
[00195] Data transferred using the MDD interface high-speed serial data signals consists

of a stream of time-multiplexed packets that are linked one after the other. Even when a
transmitting device has no data to send, a MDDI link controller generally automatically
sends filler packets, thus, maintaining a stream of packets. The use of a simple packet
structure ensures reliable isochronous timing for video and audio signals or data

streams.

[00196] Groups of packets are contained within signal elements or structures referred to

as sub-frames, and groups of sub-frames are contained within signal elements or



CD Audi o at 44,100 sps, stereo, 16-bit2 * 16 = 32588
Voi ce at 8,000 sps, nono, 8-bit28+8+8+(4*16)+ 26.67

W@ 3008/027467 125 Sub-frame Header 22 Tot al PCT/US2004/029529
Byt es/ CF263115815 Total Rate (&fp s)(263+115815)*8*300
= 278.5872 I11.(Continued) H gh Rate Digital Data

| Blr@tiBE Pefed @NadNaChbdi@ Gt B, sub-fimé @WRfaidsOSHe9S] more packets,
Data transferred using the MDD interface high-speed

s éepeainganatheirgasnestivo pige 9nd daigftransker usepmapél 2 media-frame contains

tie- i d C ' ne after the
oPPEFELR S, BRI Bl BB B BB bl ed by e
semboditeMaDiredentid leaatiy oh Ity ogilenef altyoaut Z0udd 7ca5! ytes, and the
sends filler packets, thus, majntajni ni?ma st ream of
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el i ablye J Wyl r.vi.geo
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aPvEsE: e HEAPSAR S 2isihg (eh Pt eXirE nYRengronypypigeisyobetween the host
Perld 4R4PR4402R829 ini3Pmdle dqhidfi®a id &gﬁfsﬁﬁfjintrﬂo@%eﬁg below.
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[0019&] ependTypicdly, ahdisplay espern is wedagidzencarpdr aaddia-frame sflen full-motion
uses, .and a nedi a-franme.contai ns one_nore sub;franes
THEE 15 ing oBR Y o OB (Rt E F ot B he mhedie frame rate,
emRd R thrbivcbinguppBith Gdil Hdtoh AHES Onéesh BRiR diSplaP &M fist a small
order of 232-1 or 4,294,967,295 bytes, and the _
| weiasel frdbination gideos¢ontent arowrded nss a gitatichimaged depepfling on the

248 g RS, LS I0R Y AREEL s iin et

cKet "cantal nS a

t pales ap peail sthatdispldyescheni may oglyalecd asbe afi@a’céd dcGasiofdly. In those
is discussed below. That identifier is also used for
atifaliPpsgt ihadvwaptageous to Hansst ardngle isabrirame, prd thgmethut down or
c [ i . ad. Chi '

CRTNIIEIER (SRR DR 05ty 06 NP Dy o pppons s
march asletesdol vidieh, avd hpdldOBdapHigppdmitivgs. a di spl ay screen

is updated once.per nedia-franpe_ when full-mtion .
[0019%); de 5@-@'@%@%&%@8@%@@ IGihe Srangmissigpot highepricaity packets on

tPeeqame B8ist Neni¥esiced LidiBah@us - isochRShohb %gne%gtte%texist with a
supports full-notion video over an entire display, or
j metimal smeadnrt of dat louffesingf UTHis isodriccatlventdgoembodiem®nts provide to the

surrounded by.a static. | e, . dependi onthe . | .
JBSRIRE TG POy L 1S 8 Y5BD OHER “RGE) pfimunication of video,
aftd, ‘é@ﬁﬂr&ﬂﬁatu??,l«tﬁﬁntﬂfgl Feveddl dagh, WRD to E@&ﬁﬁalgi si@h bomhi®@ channel.
di spl ay screen nmay on need to be update

okt trassfersaniopmation wsiegseelativiely fawi stgngls. i It alss enahlemdispleptashnology-
t ﬁ)egiﬁ% Nefibds 8 exis) %{1(91 g’s%?drfz%ﬁt%?sy%@ %ufslé]se e ﬁ%ﬁmgg Werhls for a CRT

monitor, or for other client-technology-specific actions.

F. Link Controller
[00200] The MDDI link controller shown in FIGS. 4 and 5 is manufactured or assembled
to be a completely digital implementation with the exception of the differential line
receivers which are used to receive MDDI data and strobe signals. However, even the
differential line drivers and receivers can be implemented in the same digital integrated
circuits with the link controller, such as when making a CMOS type IC. No analog

functions or phase lock loops (PLLs) are required for bit recovery or to implement the



inactivate the link to mnimze power consunption. The
interface al so supports effects such as stereo

wao e@soer46and handl es graphics primtives. [001POI/US2004/029529
Sub-frames allow a systemto egpble the transm ssion
of high-priority packets on a periodic basis. This
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with the exception of the differential line receivers
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R eabieed iamedtl Phached do7p vihadion Bk e mdkimum transtr
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A “Frane structure [ 00201 e signal protocol
fiaxmust ¢apebilifyeofitbe gliens, ¢rm§hxe@ wevice thealafeois heing ttamslﬂcrred to.

ke ansfer is j.ll str ted |
[00203§ 6A ?%Sélsrﬂ cfhgnt cPeQ/?_ﬁ éem@ne&] foﬁf %rrcﬁgg?l?lgr? 0¥ Or, g*n& ‘f"&tx}F the MDDI or
dﬁtzéiltllvs sghaluRedcolit abkelte Be qlisridd e adstRa ak@tfine the maximum, or
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Vv Eeninaxipe datedransfep satg itcay Bse, pardefauli glowen mlmmten rate may be

f 0
T ML —.
ttrtmﬂ&fred u@ﬁ1gsajﬂhémta@qmbilﬁ§d?ackelgmlﬁg% bghgeed fhrkher delow. The

referred to as a

eC| edefi ned, packet
k Plshlby B lspagels pionsier g dote. oheoRBSnIcaYE Geith ofher
sﬁl\’ﬁ:€§ ﬁs15§ ARt AR ® alfte RE1UEE Tnihhuft AtVER bf FRILE minimum

his rate
data rate range, and the host will perform a query using a data rate within this range to

determine the full capabilities of the client devices.

[00204] Other status information defining the nature of the bitmap and video frame-rate
capabilities of the client can be transferred in a status packet to the host so that the host
can configure the interface to be as efficient or optimal as practical, or desired within

any system constraints.
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W0 b@sdat4a7 bei ng retrieved froma source by theP¢DEE2004/029529

and the maxi mum capability ofg4he client, or other
device the data is being transtferred to. [00203] A

[00203]1€CI Pi $RE Hokd @éHdsdméGCacﬁ@@ugmd tHeB ard® hoC@RHH) Gatﬁfpackets to be
wor ki ng with the MDD i nventive signal protocol
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OB AL GnrqTed ot Ao r0 Supfosien Sty pode, reception
PaflsBbncet aftdans Figh sublﬁa% MéddB} PackBEik r&ddBrelir ane. At
the same tine, once a host device initiates the
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succesgful | e et of that size within a
frame t hodt ?ﬂ@%%%?hgﬁﬁ- AFfa under-run condition.
[00207] 002061hd foreide cxsteetur®fof eyubRds Meed $o forhulhtea® signaling protocol
transm ssi on has two nodes. One nobde is a perlodgn

sitnplemenied fydee embpdipieptsi aret pigbditied polons  kaggiwg o mind that the
Exﬁge‘i@%ﬁsf L:)I(tgl?m 4 %dﬁﬁf%aéfﬁdci%%ﬂtf&:@l@s cAr{‘bé thee@.fr% §asired. The

rane eng
Thekss amrldbdtediss, ios dividedSyoc Bifreay $p abkeﬂ’t@pesp &1 tePb @f thelr function
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map d
t19 the énteage, HRE Js. oREIMAEN OF HRigrthey FféﬁSfP% Eb%mfoaw@ch packet type

ThnStes a pre-defined packet structure for a given packet which is used in manipulating

the packets and data being transferred. As will be readily apparent, the packets may
have pre-selected lengths or have variable or dynamically changeable lengths depending

on their respective functions. The packets could also bear differing names, although the



node is defined by setting the sub-frane length to
zero in the Sub-franme Header Packet. Wen using the
WEersoei4s67 node, sub-frame packet reception mayPCDIRENQE29529

when the client has synchronized to the forward Iink

frame structure. This corresponds to the "in sync"

s tahe Fusk@fonNRd s@it CrRAEEAY ak OcahhBcck algerd g?(ﬁb@dﬁ, are changed during
di scussed below with respect to FIG 4 FIG 63

| ncqep@n@fsym lar hanskasd. nahe ;bewers@aubdtesu%u%rwé ifrghe various packets are

r g&ﬁgu Las ecrl'lgl'r_%n[C —b1t) %%1%6& %htteg?é? ansrﬁ%nn do‘%rthe packets

el ved ack ructure
[ B&ﬂ@‘é}np]’cf}%dfamiﬁgimm rthaf riypé'Udssi gifatipes Kigted iiS@pt bfder, is shown in
formul ate the signaling protocol inplenented by t he

ehpRlas MEdttkronel Viresent ed bel ow, keeping in mnd that
' | |
L L L Y.

| sthedned fas easer indilitsttadon atd undirfthediegit Theae kehotljtpiesion or other

in terps of their functi in the interface, that is,
c BRAThHePlsd G beme; qa@ye%?daﬁg fherinvepigp ¥ dhese gé%}emngasaamei&he packets
U YREfoe &gﬁﬁﬁ&&fm%ﬁ{ otief ﬂaﬁlﬁgnspa%%ﬂeds tTHé%chﬁorgﬁf whlich transfer of a
gi ven packet |s used I n mani pul ating

ppatket is canmideted malipkisadpotnotadsf erred. As will be readily
apparent, the packets nmay have pre-selected | engths

or have variabl e or dynam cally changeabl e | engt hs

depending on their respectTafle VIngti ons. The packets

could al so bear differing nanes, although the WO

2005/ 027467 PCT/ US2004/ 029k SontratPaskete function is

still realized, as can occur when protocols are
changeg—etH+hg—aeceeptance—nto—a lualwv Fhe “V+:f

or byt¢ values used in the various Bﬁ alidJn |'Valid in
configlired as mPagke Nnameg- ar _16-Dbj XPQJrEPﬁWM Reverse
i nt egel SSUb;ﬁfr@mﬁiﬁMCr@’ﬁCk%e packet s| B854 enpl oyed

al ong \vRilertHaeket "t ype" designatiops, O i gtedxin |typa

or der, |iReveR®Wink Bncapadlhesh Mckdt t hf ough VI -4x [(J0208]
Each taﬁl&ggﬁﬁﬁﬁ%ék@ general "ty peégor pagKet

w thin

o AT i IR R equB PR © 757 (oS T~
or oth nte [ :‘e P4 X ded for ltheX

i nvent i &ﬁﬁBVntTW@ééiaﬂﬁ@ﬁﬁE@% and the”hacket® dan be
or gani }&@rwardnsudjo 6haenel Eashie Backeas dEsi ed. x The
di r ect | ®Round Taip Délay MuasirementfPagketpacg2t |i s gondi dered
valid | Foaksa 198k SRew LalbRtiYA Padkek | Nkgfont rok Pdckets

Packet CNalrePaCKel vall a T valrt1d 11 |ype|—orvvar dr(ever SE
Sub-frame Header Packet 15359x '




Filler Packet Oxx Reverse Link Encapsul ati on Packet 65X

Li nk Shut down Packet 69x Interface Type Handoff Request
w@aekmL7A6X | nterface Type Acknow edge Packet 76RCTPER1004/009529

Type Handof f Packet 77x Forwar d3Audi o Channel Enabl e

Packet 78x Round Trip Del ay Measurenent Packet 82x

Forward Li nk Skew Cal i br at i Dabl&€dTkt 83)12 WO 2005/ 027467

34 Table VI -2 Basic_Media Stream Packets

PCT/ US2004/ 029529 Packétic Nsfepatwe Paglefsd in valid in

TypeFor war dRever se Vi deo Stream Packet 16xx Audi 0

St r eamfPacket 32xXX1=15; Reserved—Ft %4 —
31, xx|33 - 55 User- i ned Stream g g‘iee{t ig%l“fl ?(hdm
Col or Nhp—Packetb4ot L8l se AudiolS _ggwar everse
packet'b\zldw SHQEHEPB‘PKG'E(‘M ar FEnabl e} Patket|81xXTabl e ¥I

-3 O i drhudip Stream Baeketont r ol Packels 3acHet NamePacket

Valid ifn Valid in TypeForwardRever $& — 15,

Reserved Stream Packets 18 - 31, X X
33 -55
User-Defined Stream Packets 56 - 63 X X
Color Map Packet 64 X X
Reverse Audio Sample Rate Packet 79 X
Transparent Color Enable Packet 81 X
Table VI -3

Client Status and Control Packets

Packet| Valid in | Valid in
Packet Name Type {Forward | Reverse

Client Capability Packet 66 X
Keyboard Data Packet 67 X X
Pointing Device Data Packet 68 X X
Client Request and Status Packet 70 X
Digital Content Protection Overhead 80 X X
Packet

Request VCP Feature Packet 128 X

VCP Feature Reply Packet 129 X
Set VCP Feature Packet 130 X

Request Valid Parameter Packet 131 X

Valid Parameter Reply Packet 132 X
Request Specific Status Packet 138 X

Valid Status Reply List Packet 139 X
Packet Processing Delay Parameters 140 X
Packet

Personal Display Capability Packet 141 X
Client Error Report Packet 142 X
Scaled Video Stream Capability Packet 143 X
Client Identification Packet 144 X
Alternate Display Capability Packet 145 X
Register Access Packet 146 X X




Cient Capability Packet 66x Keyboard Data Packet 67xx

Poi nti ng Devi ce Data Packet 68xx Cient Request and
wat@sogs74Packet 70x Digital Content Protecti on (RET/N82d4/029529

80xx Packet Request VCP Feat urgs Packet 128x VCP Feature

Reply Packet 129x Set VCP Feature Packet 130x Request

Val i d Paraneter Packet131x gié ¥iPar aneter Reply

Packet 132x Request Specific Status Packet138x Valid

Status Reply List /Rierendi3orhipgod &tispheoRecksisng Del ay

Par amet ers 140x Packet Personal D spl ay Capabl lity

Packet p4ix—CH-ent—Error—Repert+—Packet142 Hed\Vi-dee
St r ean| Capabi | i tx} Packet 143x Cient %f%ﬁf |‘ng11 {joylid in
Packet L44x Al t er RacketNamme oy Capabi || ikypepkokwandj-Reverse
Regi st =rBltABbek§rmﬁaré’caqlmsxx WD 2005/ 027467 3% Tabl e

VI -4 ABiangedreafalpRackeand Di spl ay Packet|s  x
PCT/ USE@idh20hikth RaigkeketNanePacket [Vayz d inxVallid in
TypeFo ‘ﬁ&"a&i‘%&ﬁéﬁﬁff&'?acﬁé@c" ranst er 7-'4aCKet ¢IX |Brimap
Area P phETTRL! iffadd CADABIILY PACKEL | 1133 Joor ot T 9%

Alpha-Cursor Transparency Map Packet | 134 X

Alpha-Cursor Image Offset Packet 135 X

Alpha-Cursor Video Stream Packet 17 X

Scaled Video Stream Capability Packet 143 \ X
Scaled Video Stream Setup Packet 136 X

Scaled Video Stream Acknowledgement | 137 X
Packet

Scaled Video Stream Packet 18 X

[00209] Something that is clear from other discussions within this text is that while the

Reverse Encapsulation Packet, Client Capability Packet, and Client Request and Status
Packet are each considered very important to, or even required, for External Mode
operation, they can be considered optional for Internal Mode operation. This creates yet
another type of MDD Interface protocol which allows communication of data at very
high speeds with a reduced set of communications packets, and corresponding
simplification of control and timing.

[00210] Packets have a common basic structure or overall set of minimum fields
comprising a Packet Length field, a Packet Type field, Data Bytes field(s), and a CRC
field, which is illustrated in FIG.7. As shown in FIG. 7, the Packet Length field
contains information, in the form of a multi-bit or -byte value, that specifies the total
number of bits in the packet, or its length between the packet length field and the CRC
field. In one embodiment, the packet length field contains a 16-bit or 2-byte wide,
unsigned integer, that specifies the packet length. The Packet Type field is another
multi-bit field which designates the type of information that is contained within the
packet. In an exemplary embodiment, this is an 16-bit or 2-byte wide value, in the form
of an 16-bit unsigned integer, and specifies such data types as display capabilities,

handoff, video or audio streams, status, and so forth.



Read Frame Buffer Packet74x Al pha-Cursor | nmage
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Al pha- Cursor Video Stream Packeggl7x Scal ed Vi deo

Stream Capabi | ity Packet 143x Scal ed Vi deo Stream Set up
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Packet| Scal ed Vi deo Stream_ Packet 18xj [00209
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t With, shest nfd e slieftevitaok eioldtimgghddatThgpeRdiphaienT ke encountered for
field is.an]&tqr%g(ﬁp multi-bit field which designates the

r

t PR BHYH BTCIREOTiCenEiaried within the
00213packet bulifl ¥An&ELHPIRE YaSRROHIMMNre {iishhilict 3Rl Bhth the Least

: gr 2- byt eﬁgvm de val ue, i)bn t he formmoﬁIF an {6%‘:3? % © eas

ubighificent Bin(le) firsanud epbing Mithshe Widst SignifidaypBit (MESB) transmitted
i_spl capabiljties andof vi deo or audio . )

30 YRR b o ANIRE b JG8R it using e tas

R i 1320 041280 hictBRshIR0A 1d satnd Bit Brbndrhi8diGh batdrfBeing used for a

Data Bytes field, which contains the bits or data

HArapeter grapier @en Schitsrin dength, e iswsed fartreshiogst paranietet wherte the LSB

' . nar f t ket . The format f th .

955 8L ol aBFAE ok By St n e e

ahatothely b dedinkd én SikeQibisequehty RRtOAs below, with the first field listed being
transmitted first, and the last field described being transmitted last. The data on the
MDDI_Data0 signal path is aligned with bit '0' of bytes transmitted on the interface in
any of the modes, Type 1, Type 2, Type 3, or Type-4.

[00214] When manipulating data for displays, the data for arrays of pixels are transmitted
by rows first, then columns, as is traditionally done in the electronics arts. In other
words, all pixels that appear in the same row in a bit map are transmitted in order with
the left-most pixel transmitted first and the right-most pixel transmitted last. After the
right-most pixel of a row is transmitted then the next pixel in the sequence is the left-
most pixel of the following row. Rows of pixels are generally transmitted in order from
top to bottom for most displays, although other configurations can be accommodated as

needed. Furthermore, in handling bitmaps, the conventional approach, which is



data being transferred, and may be separated into a
series of additional fields, each wwth 1its own format

w0 e@gioeareENnts. That is, each packet type w || PEwESm04/029529
defined format for this portign or field. The |ast
field is the CRC field which contains the results of a
185710Reki hedClsit6 deRAIR M%ﬁc&ﬁlﬁﬁ%ﬂabaiﬂgah@d%péy%ﬁ EdYBer of a bitmap
Dat a Bytes, Packet Ty and Packet Length field
whs &gaiien gseffseto Odbh Ehw& h@d i\heeqreinates gied e defme or determine a

| gﬂ;ﬁ%é{ﬁ}éﬂ ere1 tblltgneaib %rggﬁeklgt CagE: as ogqtr hat Vé%ﬁ_g%st e ?%89 gnc?‘ Botgom of the

I bﬁmgéesﬂa@tn@ly GI\Hie figersy ahd firskespén uppet dft ec@tditofah image) start
t he errors detected, and reports this count back

t withianengessyal P‘h Of herocl Thermaguityde of thendf coortdipaie pagrrases toward the
0
(AR LU BB BBl LAORAZNL B ALY cob BB Sl toward e
f betkads of au!elugla@damméd By die syt o tb@dlrspllayy, and 4-byte

fields al.igned.o boundari e This _all ows
[00213) 5 cket As‘{lﬂg@f Wi V‘t’é tﬁ%ve&(i? portignof @ itmap. the RPremef (he pixels in
that' ca e USer on t a 1 d It is often the
S%Qﬁtn% ch ARQEk B§ Yt B l% gfc ﬁﬁhgp Q{l Jafih.

w t hout “violating t ata-type a nment
ecaso bt dreatisilay wmdwt argl the jbpnmelateythe saue pizec &’he opperdeft corner of

Cl r.cui [ sfer of  the
o8 Sisefy VGV ¥ sy O iri el BRoncO 0y thiecFigth of the display
L@afdow cr@Bhdrds atheBX bixisloBRhe Bithay, aAd qleetﬁ@ﬁwsgwmdom Witkh shall be
Most Significant Bit (MSB) transmtted |ast.
Plessihan er squah i tharveldtioefethe hamespaeding betmap | Bmglnmglar@ the window

e T A NI

bgtian @r g6 tb dlie Reigltodfafe cofrePofaing Ibifnkbpn 'ﬁlcb(ﬂlﬁlﬂay mvmdow itself is
length, as is used for_a shorter paraneter where the
LS angeSEafbéﬁn@mftet R@tacr} Secaush & igandy fefinadsasothegyigifle portion of a
g@ are generally transmtted in the order that
they ‘are defined in the subsequent sections bel ow,

[00216M t h tTke fdlatRinsiip dledvdensd biimbps agl dleplaﬂmddmlsf\wmknown in the
and the last fjield described being transnitted | as
THERIHE L, © geﬁtrf’Wé arfyoinferpgl CROUBP RO AR Qteeraf«l%tﬁgecs related arts.
V"Tﬁe}ei%ké no Qurtﬁgr dﬁ\éﬁfs?ont 6ﬁﬁ§§ﬂattﬁ)ﬁ df ﬂfesé ﬁ%dlﬂ&@fs }ﬁ&\ﬂdé(ﬂhere.
any of the nodes, Type 1, Type 2, Type 3, e-4.
[ 00214] V\hen mani pul ati ng data for displays, the data
for ar ays l%ﬁebs are transmtted by rows first,
thenc L Detntyonsi ¢ j onal Iy done in the

el ect ronl csy, art SSub-Fr@mbP Head¥oPalker @l | pi xel s that
appear in the sane rowin a bit map are transmtted in

[00217br der ‘Wha fub-Fremd Hﬁ@dempgckep '15(@*‘ ftrﬁtal?@mtt afeayefyl subtframe, and has a
h h f
P b B TRl it PR ST SRR AR R i for nost-

pélieat syrthidieza5i06UeRER hbs sihbﬁld| & hble ﬂ@%&n@hté&hls%ackéte while every

fol |l ow ngi row. Rows of pixels are generally

t ¢ligns sheuld e eble rtediecdive gnd tiistnref But Packet.orAsnsar be seen in one

d g r

a%rgg%ﬁ%l %\tt 121&51&0 g ﬁlésg é@g f%‘ﬁ&%ﬂ'h gérJ %tglrc(lteﬁgé 1§ BV ﬁ acket Length, Packet

brypeaASniqid &V erdn Resdrvehdl Sappfraac H.ength, CII'roto‘éol\/Wersmn Sub Frame

2005/ 027467 PCT/ U82004/ 029529 37 f oI | owed here, is

d@?‘ﬂfﬁeanél Mediarferme Coentiiteldsy sengsally inghatrrdery Jarong @mbodlment this
g@ 8F p&k 8oor %@é{;@ﬂz S(%gu?g&: gée? ?239'159%9‘ @Z?l%f%fﬁgﬁ)%iemﬁh?) acket and

uses a pre- selected fixed length of 20 bytes, not including the packet length field.

[00218] The Packet Type field and the Unique Word field each use a 2 byte value (16-bit

unsigned integer). The 4-byte combination of these two fields together forms a 32-bit



position in the bitmap increase in value as one
approaches the right and bottom of the bitnap,

wo e@ppedbvel y. The first row and first col um PCpps2004/029529
l eft corner of an inmge) startzgwi th an index val ue of
zero. The magni tude of the X coordi nate increases

t GMR0E Wok® withi At Brefhatidbh eIl FRIEmbEdifheht) e @] liflfie word is
of the Y coordinate increases toward the bottom of

t A80052380, wbelvrtéwéwqrylét bits arseirangmitiesefict gptheyPacket Type, and the

[00215 e vrsrble portion of a
bF{O %émf‘ﬁ tag bﬁ%@ﬁe %gl}gh&ee%paltfe l n the bitmp that
[002199an beTheRRsdtYed NEicldsdntadid llblﬁeﬁimﬁﬁis(iader\iﬂdﬁ‘sPh@Wor future use, and is
medium It is often the case that the display w ndow

afenerally ennfiguyedet i n@n%,%r% alljbits settp&eigp e puEpase of this field is to
| !
BBy gy SR AMINOA ) L5 LB Bl - i

ctwy ﬁl@mrbdﬁz -bid vidre addasd. STlaf lehdrasiduificomp byterisl rdsb®ed to indicate that

di sp wi ndow wi dt h shal | | ess than or equal to
t e fws istrapable ﬁga&wﬁsegﬁa%ﬂergc lisnt daicesTHe valep gheerpris reserved to

t t
O SRUTESRABCE et 9 Flbeiblf g
[0022@qual Tbe tSub-fnang E[tengith_ fibld cantaies gobglies gpfhinforapatio e values that
P RUES BN 6T Pt BEHpSI RS | FatsSeRoran g lcaeth of this feld

Dﬁfa&'Hé%ePEq@l tcbkérﬂ%’ indiQeL tat oﬂi'?%rk%ﬁiﬂaﬁﬁbsmlpb@ fhN@Sifted by the
a bitmaps and display windows isS well known in the

cbesyeéore the émkrla rshet dewn lllltnt@r e setsrmlibe calueoin, thinfield can be

other el ctronl Therefore no frrth

ORGP ok PR Onft Bend BSHE FRT ppd St BEhOE the ne
prrBMIdapﬁblh@n@ uséful Roeidet ioDebkd biih@temihg BiRtdiEmMEE the sync pulses
Header Packet [00217] The Sub- Frane Header packet is

t fre acrempogdaling tsopropusy data segpandl thentREael the pdbsframe Header
ShIe! W fio a%licf Sh‘éﬁttﬁé‘thfﬁﬂ doﬁt@& lfé)uldT & BHPSTY-ATRe Length of the

used

splreomue mnbazhrgmd Subefrymé Grladahpacket eesimate tie Bagdraft the current
this packet, while every client should be able to.
I$8Cand interpret this packet. As can be seen in

[00221 ne e‘fH@ Sir&% 1 V&sféh& 1§’cog%gnt§h§ %gfegqrratpﬁ%ype tl’leaﬁrotocol version

Structure ave Pa \ ket
Vised, byRabs droste dTHe, PisudwolVarseor_Belgdtik setPiodd'do apecir the cﬁnrst or current

Sub- Fra Count nd Media-fra nt fields,
ggrrepaﬂ??hq oLk s e e T Bkl chenes otcRiane gy versions
OfreRaCk&t i1s generally identified as a Type 15359
(Ox3bff hexadeci mal) packet and uses a pre-selected

[002221 | xed The§ubritgmeXQouny figkl, contsing 2 bytgslihag spd@éypes@q@qnce number that

field 0] 8l The ket Type fi

s ittt P8 SRS RERE Rt B 305 p Beginnine of the
URSHiaednd. NTTRE gt sub iRt Syihe ealib el 198 a0Sud-hase dotdt of zero.
fields together forns a 32-bit WD 2005/ 027467

P lsonbaropsebtie ngiafmge sawe valuof R-1gybare n is the number of sub-

SHLASOTPLALE Ok ROB AIPIFLNEN e AhE 3ELUA 10k Wal 1o zero

t (iadisar gt 2gbr- pefrﬁiduﬁ@btﬁmd?aﬁéiﬁhe 'S)Abffran@d’l@buhhﬂrust also be set equal to

Zero.
[00223] The Media-frame Count field contains 4 bytes (32-bit unsigned integer) that
specify a sequence number that indicates the number of media-frames that have been
transmitted since the beginning of the present media item or data being transferred. The

first media-frame of a media item has a Media-frame Count of zero. The Media-frame



nost significant 16 bits are transmtted afterward.
[00219] The Reserved 1 field contains 2 bytes that is

WO e@sYaa7 space for future use, and is gener aPCTUS2004/029529
configured at this point with &l bits set to zero.
One purpose of this field is to cause subsequent
2Chyittendremienis ji padoir gnthiedfirst slib-fixirhe WOELEhateHieF@ RN wraps back

cause 4-byte fields to align to a 32-bit word
o Hape Aftekfhe aaximug dfrdia-trame e (o exasnpleemedia-frame number

[ Sat@atgaat S
i AR ErTen) deur cedn MEPRES lunf SALEHRYIR spreg soneraly a

t any timelby dtecHost &t suitihe hosds df an eap apyplizatdn.oper at i ng

only with a single client device. [00220] The

Sub-frame Length field contains 4 bytes of information

or val ues that ppReidLEs the nunber of bytes per

ub-frame. In one enbodinment, the length of this field

[00224imy beA diler PQ@@I istpackeighatds [tmnlsfctad;cbtot bafronn hylietelevice when no

IS(#E rf ﬁlg&ﬁ}?WPn d%\%alhﬁ?? n?o i eq t%/in the[- értvvgcf E?g rrgwtrsl?aehnk It is
titemineeded Manfiber p&k@@maQé'a' erﬁﬁ@ﬁﬂfeﬂghoﬂ der {o| Miow maximum
when transitioning fromone sub-frame to the next

XD llité’ﬂalﬁep‘ihfl& other pagkets when Tsaised. t At thekweryrembof a sub-frame or a
L R Eﬁ@t SR e{gkét[}g &w)0 lﬂl hn O_HEPPGI[ s§ts t&ﬁ@}zspf the filler

acconmodat | ng | SO ono

tmeké’wb fili alne rdreziniag spﬁ)@Cfoemairﬁalﬂ qiack’dhhtégﬁ’@enTh@ (Flller Packet is
g{;} controller should use the Sub-frame Length of the
KRR AR on Sigdink e thebess er plisnk beverrp information to send

Qﬁtelx t r t - .
S 508 e 1 S PR s
‘ mief@eclti‘i'ﬁeuqaraﬂthﬁ:mterfae‘t si on used by the host. The
roto VerS|o field ‘0" to, specify the )
[002 Zsf i rst forrpat e?{‘?i 861 i:el fHer @Cﬁiﬁ%é]@ﬂ’“’%@ Priy As shown in

d | ;
e, O el 1AL 15 I e i

MSaarrbeBOofwlés Inae esbedinfantghis eypessfpackat nbg&‘netdiﬂgrtldentlfled as

Ve CTibh & TR P, BV e, TRE VoS i in the Filer
Bwesfﬁeﬂds todphsd & %fﬁlb&f nurhter el @exfortﬁm%lﬁh%%o ASW *%hé ! fifdfpacket to

Count of zero. The last sub-frane of the nedi a-f
19 $hedesipd) éen@fh nThe smpgliepiefilleripacke éomambelp bytessn bhls f1e1d That is,

ftﬁeag?ﬂ(ep ecBn dig In?l? Zﬂggkeet {eplgthr é’g‘flfeﬁ gtysel:'l 0 Ad ERC, and in one

Len I's set equa

nmbodnmemo dses espuke sfeteatm)fmtehﬁéhgﬂh of Sy tds! GHEPARENE eABIR Yvalue of 4.
zero. [00223] The Medi a-frane

@hﬂﬁ ?Rl{)(f iva “8 ig %EFEPH@CI imb?ll bytet p the packpisinghvding the Sgele Length,
Whith maPBELANuAIRINBOCMPIRE wpdlal T ndi cates the

nunber ‘of nedi a- ramest een transmtted
since the begi nning of the present nmedia itemor data

beingtranferr rst medi a-frane of a nedia
item has a Mi‘dl jﬂ‘("t"aﬂﬁe 361‘ zero. The Medi a-frane

[00226)WO 20054tk PckeldSaRY 47{&%%%9[0?&%@& typically rectangular regions of

a display device. The size of this region may be as small as a single pixel or as large as
the entire display. - There may be an almost unlimited number of streams displayed
simultaneously, limited by system resources, because all context required to display a
‘stream is contained within the Video Stream Packet. The format of one embodiment of
the Video Stream Packet (Video Data Format Descriptor) is shown in FIG. 10. As seen
in FIG. 10, in one embodiment, this type of packet is structured to have Packet Length



Count increnments just prior to the first sub-frame of

each nedi a-frane and waps back to zero after the
woreoosiemsMedi a- frame Count (for exanpl e, nedi ap€T/ER®04/029529

nunber 2' 1 = 4,294,967, 295) i3 used. The Medi a-frane

Count value may be reset generally at any tine by the

HESbytts), Baiket Tiyee, b€kidat 0¥, Videe DdtaaDpdcripal] PiRel Bis tplay Attributes, X

P S R AT R e BRShe s, 2P0k B Coun,
Opﬁlﬁfne’rePbNC Padd] Patd, Sn@ PR nLEQ‘aQ?ﬁ@ f3f1sS §ills tﬁgee gf é%ﬁe‘c is generally

the forward or reverse reconmre
f idehigfiedrmckEyrs Itawhich 1mlr[d1¢amd inehg2yterTypediid.t In del edbodiment,

s A bl e e Y 02 £ e HGB cMochrome,
| aﬂmY@}@ﬁ@&ﬁa@nit? ﬁeraﬁ%kfﬁ{e ¢5ae cﬁg&ﬁ?ﬁ% Palkdt] NK

controller sets the size of the packet to fill
[00227] he r elwpingi emeposimaerd, the bifient B) fieldaoktinsi hbwes of nforfiacion that are

LI M AT RO S—
semehl chént ERE ABER yeEMBIWh &%‘ffuﬁé}ﬁl}ﬁ&dnﬁﬁﬁmeﬁﬁgsTﬁ&eﬁﬁe the bits in

le to send and receive this pacKet to
e'@bﬁse@? i e grperadly sehequahiererasatil E@@Z@SY&IIW@IG tknowa,t at which time

h
AR e B g'{ehlt ﬁﬁl&&ﬁ% oy B Rl 48 ghostistilledn the art
tﬁlm MEWﬂmey eaedecfor TigpgientiD fi€ls difdisesd baow.

| d ne enbodi nent, this type of packet is
[00228] o her afl}eycqnagm TRME GoReept glsq%e;d ghovass aneffestive sHayde exnimize the -

| hdld Burer Q&Eeana-ﬂegregéeellagncﬂ_ NRoREYSE R LGy 1? Iﬁasrebel necessary to

Filler Bytes fiel rlseavarialenu e

spreadishe pueluefs one Vaiebcfwmneh aciosd mitipladkédo SReahPatk@s within a
d th. Th lest fill acket contains no

Bﬁ?sdéé %iaﬂlee ﬁ? Is g3 Y%yﬁﬁg i pisthe piig ﬁggzbgggle AGHS SirearpfPacket will
QiR Yexb&r®y RafkHond @BIA r‘perﬂéé‘tc ﬁi‘:ﬁ:an YRE, ﬁﬁ&iw th %Jrlsﬂé For the

one enbodi ment uses a pre-sele ted I xed ['eng _
w@é@lw vsdepa&amc raten@t 30 Vrimes rof sdcondIhimr@Rﬁ’: \390 webifeames per

S VRG0S, PR e ot
ﬁﬁl@hﬁt flhmsi‘SachS’Vld?Jb dRfeairt PE BRskat SLﬁDQQagﬁ@]wﬁ‘i’ c%ﬁféun 48 rows of

Stream Packets carry video data to update typically
andbl dkerr gfagas, she Vde Syieam B@kﬁ‘t @ightheots¢@taiofan integer

tntﬁhﬁef 819110% xel€ P, g&{:é fo?%tl'?e.f%éde f I%gelsa\gl[l ﬁ{esqumber of

'arge as he en I're
lsnlb-lfmrteeq:)en UTmHezt-ﬁ@ﬁlede&aﬂrB dit/fdalca&éﬁ@ ingd AbH hamBerof Yows (also
Limted b%i X‘ m res urces, because all context

Lo 4

RBER a8 V1 |REy VA eOsﬁﬁ@ﬁm Eachc ¥ifleqi HeaamyPaskieh generally must
Fhlep, a%tlh%%t rlP of EJ&FS E‘% &@t nn§F &%lescr %ﬁtggejr number

t he Vi deo eam Pac
10§ rashoefrpikels. FTHEs 1&1ﬁnpcﬁtmnsﬁqmels mrefrhdze tHdd, onerby®€ach, or if they are

L RaeT Btk S ibeiba 57587 Pe Uso0041 029529 40

[00229] The format and contents employed for realizing the operation of an exemplary
Video Data Descriptor field, as mentioned above, are shown in FIGS. 11A-11E. In
FIGS. 11A-11E, the Video Data Format Descriptor field contains 2 bytes in the form of
a 16-bit unsigned integer that specifies the format of each pixel in the Pixel Data in the
present stream in the present packet. It is possible that different Video Stream packets
may use different pixel data formats, that is, use a different value in the Video Data

Format Descriptor, and similarly, a stream (region of the display) may change its data



(2 bytes), Packet Type, bdient ID, Video Data

Descriptor, Pixel Display Attributes, X Left Edge, Y
waopsmeye7 X Right Edge, Y Bottom Edge, X and PCBUS2004/029529

Pi xel Count, Paraneter CRC, Pyxel Data, and Pi xel

Data CRC fields. This type of packet is generally

i Bmat bhale-fy. ALEyieel ata fomnahstionld &dhpl@tvel‘th hmleta:hQ)ne of the valid

byt field. |
Tt B4 <! o P s B i s iy sghtpadhe Video Data

ngbI{h?]het %d@lcré%ft@f‘ g«gﬂgfaeg:fﬁe ?@gg)géagorqg%ggeg?g ﬂal:l@f ofni)?lvﬂisch does not

eifRlsli thaina constant @miagntilll @ntine¢ do bentsad fier the klyfé@me@ff a particular
a ﬂ 5gtat|on that are reserved for a dient ID. Since
t LA newt y devel oped communi cati ons protocol
[002308Ct uaI FIGS.enfA [thidugh & 1801 1udedte ‘H&Q)/"EheOVIdEHflf)% ]]gg’fﬂay Descriptor is

communi cabl e. Therefore, the bits in this
geierlalAsynsed in beseafigures, 2ed i '(hlm ¢Ihb(2rhlmhnt|, Bhembitefl Sar3 are equal to
k. s can be_inserte
ugg%m asaéﬁov\% dﬁne appaﬂﬁe@h{he Y3dg % COR§§H 8f AR ATRKE ? monochrome
apikels viltege StEBuribed OF Sits Wek Ipixge libeﬂe”ﬂﬂe}zl ltsryﬁuf)@gh bhﬁ the Video
]!)I ent I D fields discussed bel ow [00228] The comm
f OEHAIRPRCTIRT0E #iged eBity bb thwongh 4 arecdenerally vasevay f@Icfuture use or

1%&'&15%@8 ar ‘t”tcP%jé?{}H ﬁ-{ls ?ﬁlﬁl?lglqn% enct)rlFs,a@? ,tlg]agrggﬁ%eﬁ&l equal to

ver or V € necessar

t'oel’ ,pasxshbwnoﬁ Fi@el \B, dism the amo&mthm|dflaﬁ|aﬁraYO@ @6lor pixels that
Str cke n a rredlflfrarre It is also ver

|‘°1aﬁ§ F?feﬁ‘ &° ?ifet fﬂ%blasco 97 AR (R3gtle)- \Vinglbes sisupéemmbits Skthrough 0 of
Vehé W1dé&batﬁ%ﬁhhﬂ®é‘s@ﬁﬁt%§ R d&ﬁ’neathg ?ﬁlfn%&t of lggs e%@%ﬂ!e? fand bits 11

wi ndow on the display. For the
rthxoughf6 @@ ganarally rperveslefoo futurd bm er appilcaﬁkﬁhssatbl- et @84 to zero.

oL AT 0 80 T e it
fdbams ofag Ar¥y de 6018} paem WRGK ete hinSEO b?tk'?exf iQQiEof"i‘eh lis defined

contain 48 rows of n%pxe s. In other situa
\nvdhits 1ditheongh Pathr an Igbftbltsmer pizet of greems |daﬁm@bhsy b1ts 7 through 4,

?j‘Hg?nng %%%éé%ﬁletrgge ;Héeel r?g;% girzhn%qﬂ uglltsaﬁgg 1&21?6 ﬁx 18 51tuat10n

il tcaalf manterddeastsriateach gh&‘? 1§Wéwfn loP iR hVbAUSBiEs Bled for red,
rows (also known as video |ines) per video frane.

B iHRlye-st r eam Packet general ly nust contain an

[00231] Nt egﬂoMP%he%fblf&' [ﬁgll% afe ﬁﬂtetag%ﬂg%] t& f;]} ghtspﬁgvtg inFIG. 11D,

contain an I’'nteger n rows

ithgmothieavitied tafai ccmbistsasfearmariay tdfariden datdyih ©4:22CWCHOY fbfmat with
are in.a packed.format as shown in FIG 12.

ﬁ%%ﬁ ¢ PRS SHEPIANCE, nfOBRRHAR: sWharp| 5 cennplsr o Rits Zpargpixel of

M‘Iﬁm@ﬁ&r @b)ii9QePed :fg}/ lﬁf(seﬁpih%l%’gg %[ﬁ}geewlguﬁér%f§§ %ﬁ hl%t Eomponent

field, as nention above
isndefineddy bits A-thibEgh thandthe @ombet of tﬁmrdfmlﬁe OES@ﬁpcmeﬁt’ 1s defined by

b€ wBRER i A For e B bR i eaed e i o sspumber of bits
Redefor kédl, Lhen PindediudatRe CB abﬁ@r &g&%gé]ﬁt? %rsgﬁ{%hglfttﬁg rate as Y.

gﬂresent packet It is possible th eren
pdditionp dbk wideo Samyles: gethdi RikelrRath pprtxml ofdhisgatlet med 6rganized as

Vi deo Dat
Pt BT, G 0L Y Lm0 LS
hdsecidied phialy )Yrayd Yhangend Cbnd@\taﬂd\@n?@%é Q<sb8ted with Yn+2 and

Yn+3, and so on.
[00232] Yn, Yn+1, Yn+2 and Yn+3 are luminance values of four consecutive pixels in a

single row from left to right. If there are an odd number of pixels in a row (X Right



PCT/ US2004/ 029529 41 format on-the-fly. The pixel
data format should conply with at | east one of the
wo adosa2746Dr mat s for the client as defined in tPer/0b1004029529

Capability Packet. The Video Dpmia Format Descri ptor

defines the pixel format for the present packet only

WhHilgd- GOBSTt Bdge +i1ph thetvifow referataliby fhervigéo Birtdm Packet then the

c%ntlnue to be used for the lifetime of a particular
dedrestareeanendiemeaby last pisel imEach Fyvo wah b |f@|11¢w¢dm thgt@ value of

us s gfrgt%1¥ﬂ%?9h&éﬂ r('):\Q R, @19‘%1[1% ﬁtsl%rt n%r‘?t JOP %%%ast \R/H‘é‘}] in the row. It

ese figures, and Int

bist sc@mﬁleﬁae]d trae veind@bs tsing D@D CrafsnﬁzlitOMﬁ/el znvxEdltﬁ that is an even
a .consists of an array of

11A, th d t
nla%‘efﬁ B kel L BikahHa if RarknBReug POBRIsTRIen SuEEET Of pixels
B A8f taedn M Rldtet eh %ﬁ&ﬁglhoiﬂ%&{:lﬁtntﬂ ?hﬁ\']/&agg gvhe[%a{h% last pixel of the

For mat Descri ptor word roug
gBlﬂeHaaﬂay:onesmMedo therlasdt pixel ©f asewoin thamhdmkpsaiﬁsedamdhe Video

ese er0|nt|ss uat.i on n hits :
o Bt 2 e 8 X 10SSoR it ot pra e Ui Bt Data is oqual
tﬂa,@nRﬁg]ﬁEd geo data consists of an array of color
xel s that each specify a color through a color map
[002335)pal et Waipn bitg [15il3] @fﬁtlnﬁéwdofmuabtq 508’ then dbeghido afata ddnsists of an

A o FBiRr PR L Y of S pfiebis it barb P ity 3 through 0

r efahe VedbofData Fuhﬂite)dssni?pt@f waith | THeRik &1rGroap @aﬁah i€@fAed by bits 5
to zero. "Wien bits [15:13] are instead equal to
it as shovarig G 4 LEy @hejorderof phieh dataanay l@rebomml or vertical and

Ct?@ @ix%lssmqgw@%r @{)ﬂlﬁ?ﬁ apf;%' é%é f&%grdvg}%bglf\ggﬁ Ther i defined

ts per pixe ned b
tltyrlmts@tlﬁougﬁﬁ rRirbElr thodughISt shopRY bep$e>§®d> z&b. gheRourSof four pixels

def ned F bits &%1 u and the nunber of bits
"pP&Z‘& PHPJ e%“ﬂéfdreﬁ%}n‘bhe% hat isypfiangrefared) te as a single
tﬂ?kﬁ i ‘S&H@Hisﬁfhiy teéh%@lo%i%fs ak{o%'\f&e?) ginxkél fnStnk %fag&cljan'aat is only one

pi xel I's the sum of the nunmber o ts used
g)fé@qfouaq@omdlmxelf Gﬂhspjxel-@lwepmqsamfpatteﬂm ts [15 13]

tead.. | '011. h
s TS e R0 B A et
| sPecdfies Qhé‘f@[QSr AGASRPixM Dita daHPIABNRE PadE, G Xﬁ?aﬁgﬁ%eplxel data.

i nformati on, where the nunber of bits per pi
|Auale At ' mythisi fselrél aidicated tw ep¢ht pixdllintthe BughDSl;a ftelikis byte-aligned

pﬁr oug 3"“5 hegg%ugl S/g :’1: of ' lmlncﬁi efe':sn at eagh plxerc'and each

colop ithid edch piﬁfl Iumﬁfé Hyel Ihitzi & packddl @& hifdt th-Eriﬁe\tl@ﬁsaﬁmel or color

nunber of bits in each pixel is the sum of the nunb
Jfithin s pixgk de@vingr ng aigusegy itsn,  Thel differenceThetwepn eBweﬁhgned and

S t
SATRERIRL RS Shwd B ek BoqTHERTS, e g g peanty see
dntatt‘dytesal;:@e& eltaamey draganhased pastiorfsadfl tﬁ&\/aata@aﬁwfraﬁb a@'(‘ipposed to
Cbn+2, Yn+2, Crn+2, Yn+3, ... where Cbn and

&’F‘%kedé’é’é%g‘?lﬁiaéﬁ’mﬁhtq?eﬁ’ﬁoknd Yn+1, and Cbn+2 and Cr n+2
[00235]ar e a%@ Frat n}ﬁﬁ’el Wh b R 91204 re;YrH ;ﬁﬁcke? B8 2S00 s ?.lnqugg g]partlcular

Yn, Yn+3 are nce values o
d@@mmdw vpll)@l 19t0| the apper left corner of the stream window defined by an X

Left Edge and a Y Top Edge, and the next pixel received is placed in the next pixel
location in the same row, and so on. In this first packet of a media frame, the X start
value will usually be equal to X Left Edge, and Y start value will usually be equal to Y
Top Edge. In subsequent packets corresponding to the same screen window, the X and

Y start values will usually be set to the pixel location in the screen window that would



single row fromleft toright. If there are an odd
nunmber of pixels in a row (X R ght WO 2005/ 027467
wWEADSBR6004/ 029529 42 Edge - X Left Edge + 1)PECTUB1964/029529

wi ndow referenced by the Videog$tream Packet then the
Y val ue corresponding to the |ast pixel in each row
Whormally foiddw aftedthbYast bixeleny &l the Vadleo Sthenf Padkbt hak®hs transmitted
of he next row and a O value is not sent for the

¢ BrevEqusspb {148 ow. 1t is reconmended that wi ndows
u3|ng Y Cb & format have a width that is an even
nunber of pixels. The Pixel Data in a packet should
contain an dven Audﬁe?#aﬁnﬁhmts It may contain an

dd or..even.nunber o i xels in ase where th

ast pTE pudie stygam P@ﬂkf%ca@a@a dig Faetg ayed ghropgh fhggudio system
p [ [ e
D Bl Olsr, e 8 a8 bR aMNiE Aiziehlafp dbvice? MifféiBhe audio dara
| sigctamgsi ey bé allodatedPox ebpdi’atb auilis dhgoadls it @ s¥urkl gﬁmtem for example:

When Di 15:13] .gre i nstead, equa
E%%oﬁo‘{th’é‘% A P> :‘é{* oar’i'gJ -1 ?Penngnrga?ﬂ 8?6 tYPe of audio
Bayein Beixe hged/mgrfantcaﬁlpwm lof aﬁdlblch%&gfls%a hed for r headsets that
defined by bits 3 through 0 of or ma
D“ésléadn [Pbanoge spatiafpeoymitiz edigral pugrerkng. erAn CIlsntdmﬂlqawd dmyablhty to

B GO AT A ) -

rRms fmldscoﬂ theTGlig)Capabilise Phckenl fibeWarHatosf RagiVetéhm Packets is
order and is defined by bits 8 through 6. Bits 11
t‘HPﬁE?é?fl’@PéIﬁ}oM’ d be set to zero. The group of four

00237 i xel SA e

023TP X2 S SRR PR3 ARk b S S T on, s
|havsd?mkeillsqnlgﬂly Paelatt ﬁl@lpegb@]sent HDyweselio Chttnep IIB)E Relsd’ived 1, Audio

[0023

the Ba y o of the_ four colored

SRR S Gant B P gl i Becktes, pAdie S 29ug, Raspmeter CRC,
abigithl )&%dfoobﬁﬁt #nd U@M‘o iphed PR i es n Bhd eﬁ%odmﬁgll‘f Nihis type of
is designated as "P", Specifles er or not

Pag k¢t lmrmai]ammrés’ledrae a@lpkéd packet. byt e-al i gned pi xel

S AT RN I AL R S—
ViTidht 8D, AD3ed PeRidudBe ’ll‘}iétl@esbﬁrw‘i%{e‘fd co‘htéﬁﬁé o [y%% that is peserved for

i ndi cates that each pixel and each color within eac
sy usenandiis genscelly eenfiguied g dluk pointpithgdlibits sett theero.

ocasfyr ¥ 45, 4Bl Sl pAk ST o S 0 of 5.0

Raleigﬁétl Riteeet tihakpecifidsnme piaélqﬁfb fihat Bf ARTE dﬂﬁt e ﬂoﬂnat generally

FIG, 12, where one can clearly see htat byte-ali
ePloegyis fialids dribiough Qoerdeding thst numherdﬁﬂntsmml\grwdw sample.

nOt
?%Ozgcgfﬁ‘ %2&:0{% r‘g‘?&%ﬁkﬁﬂ& %? P?él@ |¥éﬂ$ a gas“??l S ate packed. The
mhiﬁfmencedﬁetwem‘ephcked laadrl]nbyfemhgaecb atdib @whpres l(ik;ré Pkidy¥ 10-bit samples,
into the u |l eft corner of the
4 HOSHaE i afB it by G0 nciciues T ge R andiyggmple in the
EEsigRal 0 tﬂh?a Rét el %
ne)g(t * pi xe0 | ocat |lg %‘y?&n {é;l;lg& g‘} ét;frleg]r %/]\?v),ﬁaﬁgf%& %r\{{ hlfoundary, and a
tvalue dfi't'shdipatek tiat edchasucestsiae RCMBudiochampls isapdcked up against the
previous audio sample. This bit is generally effective only when the value defined in
bits 4 through O (the number of bits per PCM audio sample) is not 2 multiple of eight.

Bits 7 through 6 are reserved for future use and are generally set at a value of zero.



value will usually be equal to X Left Edge, and Y

start value will usually be equal to Y Top Edge. In
w@aipsmee4ent packets corresponding to the sanme BCT/E82004/029529

w ndow, the X and Y start valuyes wll usually be set

to the pixel location in the screen wi ndow that woul d

WO 2005/ 027467 PRELI20Sédhe Padeis 43 normal |y fol | ow

after the last pixel sent in the Video Stream Packet
[0024Q1hat wis ope ghedineay, packet hweprleta dds18i®-Xlr ape . 334through 55 are

ALK L KORG8 SO B Shgns of i
opadkbepotdcent as desirbd foravasibansbpicatensandount@eés eXdaid, ithR is part of
device. Different audio data_ streans_may be allocated

) Ly .
f Brakingpthe MDI dpier e more (flexible and il s sthe facg @f ever changing
e ; i - g eft-rear,
aﬁgmﬁlgﬁ ?Arag% feﬁ%&éa‘é%gga ?én %ﬁgﬂé ﬁg; ?tyk}%gtgéolﬁﬁcglﬁ l(sfi 0 system
bei ng used. A full conplenent of audio channels is

provi ded for headset h cont ai n _enhanced
spati al .-acoﬁ'sti c%f’@éﬂ%"%ﬁ%@’é’é%ﬁfﬁet% client indicates
[00241?2 abi Bidny dh@ strb8h gﬁé@ RibwAbiEd oy fs%atmdﬂgﬁ ket aﬂé%%lﬂgved for use in

e Audio Channel pabi ity and Audi o Sanmplé
f propstatyt anphigat@inis éiret nEypebddfined bpaqiipmenThendfactueers ffr use with a

4 PR TERE RiPehls (U St b S, makets may be
StdedClodr 2§ ﬂ)\.ﬁg@d&,e baiedhe®nindt Sienp ausulRasiPlendBG@kllch packets in
e,

Packet Ty Cient ID Audio Channel ID, Reserved 1, .
AsiBaEONSH AR dhegssit of wich aisisyvesw sl amndergtopd ok kngwn.  The specific

e o o, Dat -
WP O 8 e LB BRERAE AR o for b s s e e specitic
t seeproént packetures igphendaiting sucle phélfet efbeasr 8eckyipethdd use. Some
packet . [OOZgﬁ The bC.ient ID field contains 2 bytes
ofTHHYY Pt BhtheHater-dplinededErape daglesits are teyGomrey fegs paggmeters and
ui%%eﬁflﬁ}’fa@tb?%&dib}gtﬁm £ah8 %r&gprfe'teﬁ# gpé%‘?ﬂtu@é B5ta 2 TR ¥68nat of the
that 1s reserve or utureuse, and is generally
cunef-dgfimesldstetant packets ais nisedvid bnalembbdingens &t illustrated dn FIG. 15. As
[ 00239] its Per Sanple and Packing field contains
(S35 TCE - 13 i SRk % St HET G HOHeY 6 Pt Lengih (2 bytes),
SPR%bA Tﬁﬁ, bORe aDKiuRthet, Wifdh PhradbidiOpsiahier URC [QfedRl Data, and
generally enployed is for Bits 4 through O to define
t StecamPoerCRE figldss per PCM audi o sanple. Bit 5 then
speci fies whether or not the Digital Audio Data
sanpl es are packed. The difference between packed and
byt e-al i gned audCslos aapl Péckedzer € using 10-bit sanpl es,
is illustrated in FIG 14. A value of '0' indicates

[00242} hat eBahcabonvpap Badketssppeity the contents Df @i cokir mapdliookDattable used to
fi [ -alil gne it | I e te .

sl R S Sotr dboRPec Sy e ool fap that s trger

sthait elses breuCH datdithat Sampbee trassnpiacdk el ausﬁn? 3jabRdt. t Bethese cases,
previous audio sanple. This bit is generally effective
oRPYiPiHenlor Nepparkets ey régnifarediepeh with grdsiligmanicsubseief the color

g}#‘lﬁ'fg I%g hl{gingbfhE SFREN alfdnpihQas ABRLBLd bR10WPT The ToilhdtRfGihe Color
Map Packet in one embodiment is illustrated in FIG. 16. As shown in FIG. 16, this type
of packet is structured to have Packet Length, Packet Type, hClient ID, Color Map Item
Count, Color Map Offset, Parameter CRC, Color Map Data, and Data CRC fields. In
one embodiment, this type of packet is generally identified as a Type 64 packet (Video
Data Format and Color Map Packet) as specified in the Packet Type Field (2 bytes). A



Bits 7 through 6 are reserved for future use and are
generally set at a value of zero. WD 2005/ 027467
wWEADSBRA6004/ 029529 44 5. Reserved Stream Packp€BHUS2004/029529
[00240] In one enbodi nent, packet types 1 to 15, 18 to
31, and 33 through 55 are reserved for stream packets

t elidne iktREdieiesh AilityU@Sretdivd Tblbr M¥EPaIeRSusHg HhBITGbI AP Size and
of the packet w@@ot ocols, as desired for various

applor MﬁH Wikdih dieidsoif ther Glient Agaabilitytacketi s part of
maki ng the VMDD interface nore flexible and useful in
the face of ever changing technology and system

desi gns as 8onpaReseriOLMkEYicapQillitiorn) PecketsO -
el‘-Df}fI ned Stream Packet s 3&80241] Ei ght data stream
[00243 y pes, InkdpoRrempiaryyrpbodpent i isHragsterige dn fesigy¢eeidirention using a

UR@Vergze Lﬁm{chggnuﬁ%nmkw a¢ lrQed Rk PRt ?ﬁeﬁgffa{q@ gf%_ MDDI link

by equi pnent acturers use W
ThEessioar (@raksferdireasiotsie chatekil ne tirftd saohdPactke hiddISWE this packet )

ket b df ut_the host and
(|::) %1%‘%5?51@ {Yﬂndg% ﬁg%e’é‘nﬁﬁ%:)’j‘?% ﬁhrﬁ oset iﬂlﬁ]for@i?tt o fhegReverse Link
V\Bﬁdaﬁsdlﬁk% T}%);ckéttm%ﬁle Eﬂl%adlﬁfe‘ﬁt 15 1Rl 'ﬁIGUW' eAS LRRh in FIG. 17,

or known. speci f definition of the stream
pltsatyipe eofs paokdt dmtaudtmrﬂdtth duwe ;i%wk@t LengtlesPacket @fype,ticCLient ID,

g% er%a ig{lflt eq qrse g@%ﬁ ﬁg\flfa(’%:e ééour%oﬁe?er}ltgth gTurn Around 2

ex@aig, aPMaMét@iS cgict he Eswer 1 dwﬁmnsﬁbuﬁar BaR V6K Blafa Bhckets, Turn-
to convey test paraneters and test results, factory

cATquBe 2 japh AdhZero 2 higldsr dprane earbpdipendi this ype ofi@reket is generally
t r ckets .as
TR Sl d et r 0 SHAF LAy B concre
I thisFpacketldnd rebdise Uatpeanelf eveRyE Klddnt mSuss be uBIeLtb&échb hav&nd data to
cket Len% 2. bytes) Packet % , bCient ID
fhest; gp g&ﬁéﬁﬁan &ﬁétl%p@cke@apam fordpernatMedem Dat a,

I
oS STHERDOBN Sdhebneeln £BL HED auge s ke

aLmklIEncapsmﬂatiOﬂdRackﬁt t dhd M]DBeldtetface hasa anbbe @ig@ﬁbthﬁmts generally
require_a col or

I licati ma
Capse Gy Gurind BRstr S soCRgR AL tor il STEHAReT DShiB as f it were
ttfﬁl@,ﬁlmlhg %C&ef@fcﬁ‘ eﬁél’ﬂ&lt ®f BRCIEh-Arbind rh%ﬁ?{e‘?/@&@%ata Packets portions

mul ti pl e " Col or Map packets nmay be transferred
wiftthe Redérdé didnEncapbaletioropackhbte Tlod bost toggbesby MB]Dh_g;utobe signal at
d bel The f

35 R BT Qe nkd PR Eh S AL ering the e allocaed for
|1’e{léa‘§éi dah gebkeR. s idfhe sApe DAL iffit @ere]{@ansﬁﬂﬂn%g ta}ﬂ%ro data.)

of packet is structured to have Packet Length, Packet
[00245Type, W@ hevitdisghlesciss MDA Hata signalChns wdrivews| djmﬂm;he time period

qPE?S ggd bF %ru%g%erglfénmnrcrleceﬁ 8f1?1‘}|}]/a g e{[@aﬂ% 1& Plbe é’:ﬁ\éeirs gl'chg the Driver

Joedabdld fielddeldwinigabe tfedemyd epdeffidsk Tl Nidhaa 2 fi¥8.aThe client
Format and Col or I\/ap Packet) as specified in the
padscihe Thpe-Arpandy Leneth papgneter ity she ziaigesignals toward the host

P%eﬁ?ﬁ&%ﬁ’ft@?ﬁé%gst bit in the Turn-Around 1 field. That is, the client clocks new
data into the link on éertain rising edges of the MDDI strobe as specified in the packet
contents description below, and elsewhere. The client uses the Packet Length and Turn-
Around Length parameters to know the length of time it has available to send packets to
the host. The client may send filler packets or drive the data lines to a zero state when it
has no data to send to the host. If the data lines are driven to zero, the host interpreté

this as a packet with a zero length (not a valid length) and the host does not accept any



45 client indicates an ability to receive Col or Map
Packets using the Color Map Size and Color Map Wdth
wo p@baz746f the Client Capability Packet. 8. ReRET/E82004/029529

Li nk Encapsul ati on Packets [00243] In an exenplary

enbodi nent, data is transferred in the reverse

dhfo?ec AcRBts lfﬁ)’ni‘ thetlicRee Reddrhiith FAGBSHRARQEE @;%Iﬂ@Encapsulatlon
rd l'ink packet is sent and the MDDl |ink

oB@katl on (transfer direction) is changed or turned

round.j n. fhe. m S _packet t hat cket
o024 e ThE ot o hehf SRPrdb g PR I e e e el ydiring the Al
t fieroReN&a Sdla dient ENRABMEDDDARPBAI,EED ailbgi®Bero level for at least one

embodiment is illustrated in FIG 17. As shown in FIG

1everse fink clgglerespd patie thy sfam of thet TradAroynd dviielhabitais during the
Rgsygreg%z %f&éfeﬂo@/ ;&21}8 %g ﬁx% a a[?mgs i%?%aét&?ﬁllﬁls?% sﬁllt @t?ring the Turn

TREmMAr Ot Tarm Aegiin fiBklk aift §9riodRAL tbﬁd tliehehas 110 more packets to

Turn- Around 1, Reverse Data Packets, Turn- Arou

asfidajt mazesven sliseple the datpings afterndibingihsm tor %10@1%%@ lgyel because

I -
PAE Eherh IR, Fistolors (@RkLid A ford) IR 30 daBARKE o & logic-zero
t leivsl fmakeetemmnldareccfeuhe Raletsa, DatadPackats Yickl, ioerat duratén bé about 16
apl e to celve and send data to the host.

I yt‘??rPré’Pothl s packet is optional for Internal

[oo247yode. ﬁp%éhbg&iﬁleﬁ@%e RENe& PRI REREr QR Q)\ff%ﬁe Oliefit Request and

Speci al manner whilé sending a Reverse Link
Eieapdacketiny Raededtto lﬂfman KDhash oeiht awmbensef bytss thelpdient needs in

Sty etsd Mgt BnERfindon Yokl 60 o hGe Rt st 5 8% attemprs

t forpafi tHel REuat YT Aldctingeac ealtl thathuhbg JUbReNi®WidReverse Link
and Reverse Data Packets portions of the Reverse Link

EReeapsilptian Berkplclkbe hosthaahernd mengghasone RemirssLinkpéncapsulation
S h b| 9c}
tgér%r%{%gr oun&gq’l mes ang g{é g?%}éytsr%ﬁa% (r:régngl ]I&%}@Jg te%nq‘ gtratus Packet at
I gviissgnydidda, ahdokiehsst \(/fl'lhlnﬁerpﬁt theeResanrve 1hath Reqadst psrairkter as the
it were transmtting all-zero data.) [00245] The host
diotal prebey ofdykasmequssted 18 PpssHd-IAHe dri vers during the
time period specified by Turn-Around 1, and the
client re-enables its |ine drivers during the Driver
Re- enabl e f9.el d ChbhraVapadilithPatherse peri od specified by
Turn-Around 2 field. The cli rea sth ur.n- Aroun
[00248] o ngt hAPShAREES 1O émawap? G@éalbqﬁié of é‘hea b@?éaﬁo‘\%sr %Pmmumcatmg

t@'ﬁh KR Yrder! ﬂr@%ﬂﬁgﬁﬁl the q{Jsﬁfo &1t LiARlin Rhig e'n@railgeoptlmum or desired

Tur n- Around I's, the client” clocks new
dapenerntlbist ﬂaeommnkdewhthaea tdaaptayraead adClend €spalilityhBadkBDio the host

st fied th
B PTG CVBHORA ST ColRErEs. A8 BRI ghsicheh packet is
P&ﬁiﬁﬁfere'd%@ﬁl%cﬁﬁfﬂeﬂ_ Wédirestol B iHe %@Qﬁ:ﬁn#’ MARBY&ES Link Flags in the

know the | éngth of tine it has available to send
pB@Y@ftesthﬂb Enctpsulation Pagkes. dibp &édienhegpabdiiy Prelat éy used to inform the

Csl’é ﬁ)gsthg rga}ga%p\gleetsgo N %Q&?O Fﬂ eﬁﬁtterr{a? l\ﬁﬁ? e? Ffetrgg%st rn%st be able to

afe@eldé thiepadker, aRd everl REieMaBbstibBlabletb 8k5d th‘ii‘ipa?ckaistoéfully utilize this
packet with a zero length (not a valid |length) and_ the
hivésriage agd psetog@l c ebeplamenteiepp 0H grip packsy is optional for Internal Mode,

P&Jéeqﬁg QQ e(bﬂ?t?e@ 2t the client, such as a display, in this situation should already be
well defined and known to the host at the time of manufacture or assembly into a single

component or unit of some type.



46 nore packets fromthe client for the duration of
the current Reverse Link Encapsul ati on Packet.

WO 0@24846The Host drives the MDDl _Data si ghal sP€DUS1064/029529
| ogi c-zero level during the Al}; Zero 1 field, and a
client drives the MDDI data lines to a |ogic-zero

[00249E)eve| TR f@inat 68 8He ORIt Ga@%@iﬂi%fpédkekirpbl_ﬁm&np@dih@ﬂt is illustrated in
efore the start of the Turn ound 2 field, that is

kG- rig. t Aeshominl inZ8e 18, thiselype pepackdt is Bneturesdpdayp Backet Length,

SRR T STV S I oS o comti,

Chite@fHce naﬁe Wapaniliey, Naglet 6f Al Disglags, Reterf@d 1 EB#@ihap Width, Bitmap
disable the data lines after driving themto a »
| Beieht. Xsrday Bliedovs Sviatis Displne Winges ieighon OoieiaViap Size, Color Map
I esiSt (i qels e - da ' a
P Wi, S SRR, R Blonte Feeshilficf Rer 82,7 o 0
DadpubRigkBhgerf Cagabilityr AlphduTtdroinagt Rilbeas) Client Featwer Qapability,
link bytes or nore. 08{247] In one epbodi nent, the )
R¥p8 r Yideo iFspmedisife Yy dideooFramseRete; Mip ubdfsang rafpgAudio Buffer
s Packet may be used to informthe host of the
" nunber of bytes the client needs in the Reverse Link
[00250Enc apsAbdibi CharPet Kedpabiditye AddibatSamiplec Rato Cdpebiligst Audio Sample

The host atteppts o grant the_request. by, allocatin
REpbin. dse SHiflse RS dult saile” RatsoLedanifis kBoard Data
BrGafs Ubshii@NDEMeK Pata FOEnROSontERY Pﬁﬁmiom%}@%et, &R, Nglz_ﬁlg, Product

Reverse Link Enca?sul ation Packet in a sub-frane.
cCodmReparyed dnterial Qundier, WeeluekMinn¥est oft Mér.,PadkeRCdields. In an

al nost_any.ti.ne d.the host will interpret . the

rey ety Bk AR ypdtor hpkes Meenellh Gt Bakl firupe g9 packet
bytes requested in one sub-frame. 9. Cient Capability
Packets [00248] A host needs to know the capability of

the client {@i spKespypard Dukg Ragkefsni cating with in

[0025 lgr der 1&%9@%{:{1 gHtraepatcfgeg i088dd ©%hl gﬂ}.oaﬂ Hﬂﬁ% R R he client device to

enerally num-or desired mann
rhe e Nndedvitehas (ar disd) ayywartinay@d astd Lagaarctiby with various
Packet to the host after forward |jink synchronization

| §splgYiuioF edrdiorklevicpangfivgizo Pubf Nty ERitgd pRe e thepd mounted video
Cﬁgﬁ%ﬁgﬁcﬁg é{r@sg a[i&? debeB. T ﬁ%&ﬁ&r@ﬂ)e&g Pali0t treld§E Ryboard data
t evers F

Lin ags I n the everse Lin
Brecepaliframi awe dPactezsl. kndhva Ielybeartl-1iBaplabicks toythPhoktetThispacket can

e he seepr 8 bt ks s oo LR Rrbo: oy deptyindicates an
r SRBIVMS séld MdRBEHRI Ke ditfdrEMafayPaekdt® Blin Fusi KO oak ﬁattag:iem in the

send’this .Facket to fully utilize this™ interface an
pelbens €@pabilityRagkeint ati on of this packet is optional

002524 P} o, 0L itnal 87 3 6p GRS Dafl PEARER, it T, 1,86 gt comtains o
a}diRBRYnudber WEbYtesl 6f infi@ehatiog flon®vwhfdra keyBodias Asihotviten FIG. 19,

time of manufacture or assenbly into_a Si ngl e )
ctbispbideref Backeinis stescturedeot Raye. Panket bemgtho Pagket Type, bClient ID,

ngb%%ﬂé{a%%%g Ke‘%oaxd Data, and CRC fields. Here, this type of packet is
generally identified as a Type 67 packet.

[00253] The bClient ID is a reserved field, as before, and the CRC is performed over all
bytes of the packet. The Keyboard Data Format field contains a 2 bytes value that

1

describes the keyboard data format. Bits 6 through O should be identical to the
Keyboard Data Format field in the Client Capability Packet. This value is not to equal



[ 002491 The format of the Cient Capability packet in
one enbodinent is illustrated in FIG 18. As shown in
WO-R@5/01867t hi s type of packet is structured toPCEUS2004/029529
Packet Length, Packet Type, c4gdientlD, Protocol
Version, Mn Protocol Version, Data Rate Capability,
| pper ﬁB%elSTﬂ&RﬁlgﬂaP&Q' fekdr¥ed NiTh@Fe afe Ad o ﬁi@fe’iféﬁ%; currently set to
Reserved 1, Bitmap Wdth, Bitmap Height, Display
Wertdow W dt h, Di spl ay W ndow Hei ght. Color Map Size,
Col or Map RGB Wdth, RGB Capability, Monochrone
Capability, Reserved 2, Y G Cb Capability, Bayer Cap
abi lity, A pha- CPofigingtDdvaeeDdth Packets C | ent Feature
Capability, Max Video Frame Rate, M n Video Frane
[00254Rat e, BY ROIBLIRE fdexive daid PACkEGdP diselifte esend mosition PHTEBEYn from a

cap a%s?(?ﬁ@ﬂgeek éﬁl@fﬁ g llnlflfl% ’deﬁe soﬁ%n{s?féﬁélﬁﬂ‘fﬁ)t %g horst Data can also be

Rﬁﬁkdlthe%nti‘dg@eﬁﬁﬁ‘pin&h&ﬁr@zaﬁihﬂbuimg this [Sﬁ)kbﬂ aAd eRemplary format
Format, Pointin DeV| ce Data Format, Content .
pPht Betntiag Disyire, DiePackgt i shast - 288 contyips g ygriable number

SSf l:»gés M’iﬂﬁﬁﬁmﬁ# ﬁjénf’(tr & R%m ﬁ%ge\%e '\%E shov@ﬁ‘ﬂm 1%@?20, this type of

I'n an exenplary e
. padket isi srugemext &l havei Rieketi Eangth, d’stchetmg:e 6611pxadlDetPoiﬂting Device

Bt POMEe ot fred B and SRIOARE ) & PrRgr ey Eaiorlizpgnt,this type
c de’ﬂ)eféEettl@ geﬂéi'ﬁl}hi%ﬁtiﬁe‘d W' B RE3 pabket\th fHRA)-bIE YRt

be used in conjunction W th various di'splays or
aud| o devices, includi ng but not limted to, a head

nount ed vi d udi sentation device. The
Keyboar d Da?g PaZ‘VQ‘i‘e’?uﬁ 9&% oard data received

[00259] om opeliak StRvdwal P;erkem sayhoartte hokeodhy cE&S tb @ndib@e that the
host. This packet can also be used on the forward

| MARDY dlatgepiefl @Hﬁ%@ tV%iut‘PF‘e Shely Sy gndAse (itent IPWdrQuer ezpnsumption
arhlb(g‘g{lthdnt 2/ thtt oar Ba i at f:se&ﬁee G’M I%?lﬁp 8@% tﬁ?:hﬂk a%‘c‘lkc%ﬁlg‘erve power

usi n

C@ﬂféitﬁtdttid bltlﬁa@(@ﬁe sehDOREP R nibisilel cormmunichticn Ke\xdb@w the display, or
Dat a Packet is shown in FIG 19, and contains

vihem ghese it dprther wiqraation 1o dreasian fiogh athétﬁ(b.a qligpt for the time

N arﬁorgﬁ opBRAWBn 1§ rgéuﬁedl\%he Y Rodt WREAO ao%% Cf%tfnﬂ S The first

stru tur have Pac Lengt Packet Type
| Pycketcenbatear diitioan ioRos asth-{riimy beaded phddet, Tnfbn@RO a Client Status

Bt o bavRan ity 2b B DavRa 110ebenft ik Shedsienis erured to

1 Bavd PRREMVEGH, 'P%l:l%t T%? t@lfierfﬁaldsafiﬂél AD Qegf-ﬁc InSone embodiment, this
per formed over al es of the packet. The Keyboard

Dapa of preleet if g@iemlbfotdcmfmsl a8 PThya 62 pecketién theal-byte type field, and

descri bes .t e ar ta format. Bits 6 through O

s“%ﬁla(?reoéel?cgfé(}]ﬁf%&;ﬁ%%tg O? %@yteﬁeyboar d Data Format field

[00256] Nt heTiHeeTiy- hibérnjitid?R 64@% thel MISDY abdig driven @ dik&bled into a

equal WO 2005/ 027467 PCT/ US2004/ 029529 ~ 48
high-impedance state, and the MDDI_Data signals are pulled to a logic zero state using
a high-impedance bias network that can be overdriven by the client. The strobe signal
used by the interface is set to a logic-zero level in the hibernation state to minimize
power consumption. FEither the host or client may cause the MDDI link to "wake up"
from the hibernation state as described elsewhere, which is a key advance for and

advantage of the present invention.



127. Bits 15 through 7 are reserved for future use and
are, therefore, currently set to zero. 11. Pointing
wDeosoe74bat a Packets [ 00254] A pointing devi cePCEUS2004/029529

packet is used to send positiogginformation froma
wi rel ess nouse or other pointing device fromthe
client to thg hosVientRéquesbindSasus Fackéent to the
;)m nting device on the forward |ink using this packet.

[00257An  exetpf BeS needsinimalbemauipsf ifprgatioa freue thgpelignpseit ean configure

C a

oo F-uinf T i porRRi Rl ok 14 2 e e the lien
Aserslhanven ClientFRégueR0 and I1$itgud Ppckeofio timmbk@teach sub-frame. The client
stru §%@d to have Packet L n%gp Packet Type bd i en

| fhou h’ﬁ peekat @s theHrstRacke Kegetsevitle %quulagm Packet to
CBfsufd Blafl§-is |d311§&e8)%€ﬁ%l th% @tfor&/%rgﬁl tyfpt% B ﬁe{cket is also
packet is generally I de fie s a lType et

t aesomphished whgrerequedted bya hdst mkinShbe RﬂmscP&mkleFBags in the Reverse

[ PO A Link 0 Pac is sent. fromthe host

B EReaphiison, Baghit e it R dahest SRyt eaketig wsed to report
S&ri61® Andbtatus @ e Hdst. ABYERy 8BS sBOuIH BE ‘abfé th Q%C%Vﬁfs packet, and every
consunption "hibernation" state. This packet 1s

- uelisishaudd §pablediowiend s | piapliet am drden e @raperlyowenptingdly employ the
Sﬂ/ﬁj]ﬁ ‘fnt? &ﬁ,@gtag&e sent froma nobile conmruni cati on
T

devi I'splay, or when there is no further

[00258] nf or NBlid €oindad of raaCHbsr REuesd ednS&itust BackeClsl §okwrf B FIG. 22. As
the tine_ bei ng Nor mal operation is resuned when the
hoevnda f3S. padRisttepaghpasketipatrpgtue to havekackselangit, Packet Type,

I, Mot L s, O36RL el o

sGowmt, and CRGfiekds, Thib sypeyieaciet ﬁmgémtalllySdéﬂtrﬂwtas raEIiyp‘e070 packet

22 1Be I B F i el waet 8 e Saestos HkpibiRagtniod 12 bytes.
[002599 ener afﬂe)’Ré\Q?é%tLlflk %g@ecst ﬁel@ﬂ?@r @@usgg(féfl ifo ﬁeﬂfosﬁoi{#é gumber of

type field, and uses a pre-sé€lecte en t
biysitessthe [:H)@)Z H56ddslin thdBeverse- Jnok@Enciyshiation Phcket sd &Inel datalteick to the
into dance

yi();[i)? l Tl%gﬁ%t%i Pﬁéﬁpd S%?{glit?gﬁgqqgesﬁg agl,ggqttg}:g tdeagt that number of
| 198dsCinZ@BE Revek OLiHR I FHa %@IIMOQ rPch&edﬁ%ﬁog'rﬁ% B&1d"Rote than one

t hat can be overdriven by the client. The strobe
sliwme Ligk Edcawultahen |P|ac1@qt fme sub-frametin toodear tb @giarnmedate data. The

n state to ni_m.ze
U8, 0, 18 LSRR, G LR 2o S e st it
NhioBred tha Retexse MﬂeRH@lest Eﬁr&ﬁb&h@s theR6fal 3hinBE: &tlﬂltc% 1@§uested in
descrj hed el sewhere, which is a key ‘advance for and
efa\?éﬂl?-érg@eof ddifgongf defails andspegific smampies ohlo®y 02vprRe fink data is sent

3. Cient Request and Status
Pac ets %ﬁ%&%i if] éﬁ%‘ét needs a snmall anmount of

information fromthe client so it can configure the
host-to-client |Inkllcﬁa generall opti mum manner. It
¢

i s recommedded tfibBlackdransfenPackeis

[00260] The Bit Block Transfer Packet provides a means to scroll regions of the display
in any direction. Displays that have this capability will report the capability in bit 0 of
the Display Feature Capability Indicators field of the Client Capability Packet. The
format of a Bit Block Transfer Packet is shown in FIG. 23. As shown in FIG. 23, this
type of packet is structured to have Packet Length, Packet Type, hClient ID, Upper Left
X Value, Upper Left Y Value, Window Width, Window Hei ght, Window X Movement,



send one Cient Request and Status Packet to the host
each sub-frame. The client should send this packet as

wo b@soeTsT packet in the Reverse Li nk Encapsul BE€T/082004/029529
Packet to ensure that it is degjivered reliably to the
host. The forwarding of this packet is also

avdGadpi IS Mevemben and GRESfields DYhR theesd! piskeids kberally identified as a
ver se Link Flags in the Reyerse Link_Encapsul ation

Pa¥Ref! Papkst, @4%??@ amé%réréeqte%ﬁzﬂecaeagtb@fﬁé@m i s used
ore [
o1 g 5 B sy B UYL ot e
clelftemmethoﬁthé wendabl ® be Iﬁ@\@d tHBI wigackdthdight wfd@e Wwiddow to be

PGt e e OREET PRI R e vndS énfo ﬁé&?é@fl hgwigontally, and
Stféﬁlé'a‘ilyp ?&b@éﬂvb@r Q*Héimle'\ﬁhﬁk Ror thé 1atteF twS ﬁ {éeebvmdow to be

22, thi's type of packet is structured to
L@ng@chto thacight, ang glown, exgl hegwtive PaluBevarse encmenient to the left and up,
Re%%ai\:, Capabi lity Change, G aphics Bugs. CRC Error
, gﬁ‘d CRC fields. This type of packet is
generally identified as a Type 70 packet in the
1-byte type field, and typically uses a pre-selected
fixed | engtk-of Bumpydees FilbBed@ls The Reverse Link
eque to i.nformthe ho .
(00262 th‘{ BE{I}QP ggg"% Ee c %?gt&rov%%% DjeAng ipea i%’é‘ﬁ%aélzﬁ Afggion of the

thﬂpystd atingle dosrk Displayshachatthiskagbilitq willeepdt#le: capability in
host should attenpt to gﬁfgnt the request by
&?4 oA tthe §lignt Featwe Q'«}P&Pﬂll% Fateys fle’éﬂ/p‘éﬁlq Gh@rﬁeCapablhty Packet.

ReeefoRfar dr B FRGARRM AN 'E‘a&‘lﬁep%%%(m if e DOPLAIBYOWRERGIG. 24, this

nore than one Verse ncapsu
dupe 6f pmkeu in stnucﬂenedht@ ha\&c]zarkadad@tlﬂ Packet Tiype m:llieﬁﬂID Upper Left

R t d Stat Packet at
iR e vadt W PHRS a?{%xdewe? e RaveTecHeighk Data Format
Re&efpior, Hﬁi&él”}ﬁe%rFlﬁsVﬁlhg iRf ek HQH@r afhf Qﬂeetffspack%t is generally

requested in one sub-frame. A d|t| on
Sé@tﬁfEﬂdiSe@(im &2 pefkdton the v drysetyiperfieldladna uses aemt-selected fixed

?‘?‘%ﬁ g.}g‘zt host are shown below 14. Bit Bl ock
BPEl7 P¥E%et s [00260] The Bit Bl ock Transfer Packet
provides a neans to scroll regions of the display in

any direction. Displays that have this capability wll
report the I@apaftifreap PetterniKillPagkets t he Di spl ay Feature

026520 ket MR B 5By PAS oyt A dp srRE A  region of

S]limvli?.p]ay t6-la@re-28ectds patha@nn Dl@%@ﬁh&?ﬁavet fAisSca EMH%/ @411 report the
i.,s.structured to have Packet Len% Bac ket

139 111tpf@1 by o fi the Cuﬁb@ﬁea@gf:@apeblw {irdd o ptpe@hep_réfqapa?olhty Packet.

V\o 2 5’)/\1 ge%@%gﬁ%s%g%%%zg%ﬁdw ghe “Rper\ﬁegecomer of the

Vondove i be ditldd CREtHei windsw tlesfilladh® widepacteier than the fill pattern,
pe 71 packet, and uses a

eneraII identified as a T
81?6@ g ng IéldeY %%RPaiﬂeéﬂ@ﬁ*HOB 1y o1 prtecally [ompmher ofémes to fill the
Wigddp ahe dgp?tgrhté&boglg gf ke 1abipdhtd Pty B WGRaRl & rh%cessalry. If

coordi nate Of
the window is smaller than the fill pattern, then the right side or bottom of the fill

pattern may be truncated to fit the window.

[00264] The format of a Bitmap Pattern Fill Packet is shown in FIG. 25. As shown in
FIG. 25, this type of packet is structured to have Packet Length, Packet Type, hClient
ID, Upper Left X Value, Upper Left Y Value, Window Width, Window Height, Pattern
Width, Pattern Height, Data Format Descriptor, Parameter CRC, Pattern Pixel Data, and



| eft corner of the windowto be noved, the w dth and

hei ght of the window to be noved, and the nunber of
w@Rooslog746hat t he wi ndow is to be noved hori zonP@l/U§2004/029529

and vertically, respectively.5fPositive values for the

|atter two fields cause the window to be noved to the

r Piyhl DaarCR 0 didids. alids Bg@aifipdcker & gaRrdBUigentRde’RT yie073 packet

the left and up respectively. 15. Bitmap Area FI|Y

PadRe{ PyliopeiFidrhe Bitmap Area Fill Packet provides a

nmeans to easily initialize a region of the display to

a single color. D splays that have this capability

wi || reportIf.he Camahiniédtipnilink D'ata Chohnélackéts ent

eat ur abili.t or Id of the Cient

[00263¢4 pabi f‘i‘f%%ﬁg’a%?a\{lonwfp}@kﬁ%%@ al’ask?tr@rewﬁl%a mganp for a client
PRak e R
P Sl g Cofabiie, afh SNEPDARo bblimuibard M a wireless
Pagisetivatypeh 4sCh icelitphbl; otpyimless efata p?&tt\ﬂflvnm: Ipthég situation, the

al ue,. W ndow .W ndow .Hei Dat a For mat

oD el Raing At gl ored ihicHAebetnRgR fie comnunication
Tdvecet at)ﬂQh@fcoﬁgﬁﬂﬁ@g déBeedRNB R hbbilé @%@Ia‘yf 'w%@re%mapaa(&%ansports
72 packet in the 1-byte type field, uses
pfaa gepdeatediink keper q)feﬁgppﬁr@ﬁlngwystﬁ}n e°9r th.’E>6dGVBIet nﬁcpr example, this

G Th Patt e
Bk AL Bk RN ORGP B Rl BBl it
Orhoblld‘lﬁspllaﬁ pDAyplays thathise I8k %ﬁpﬁdllt}?abﬂﬁfeﬁom @1§9A}ﬁ}ifﬁlty in bit 3 of
that _have this capability wl Igort the capability

i the ilientFegfure ﬁép@ﬂlféfrftelct@fatba Féle aspility Pagkes| d of the
t
[00266P i en Tf?&%@?ﬂeﬁa@gﬁgﬁﬁkm ﬂﬁltk REC bhaﬁﬁél | PR %h%EVrI]lellr) FIG. 26.
oAs ‘slh:avn wi Fie&v24, ahisaypd bf patket fs sltﬂmetmmdnha\teOPd&Ret Length, Packet

LR o e BT LS B
AR eR @ fields ”q%st t?pé g{) g ac Elgl ngtlé}gﬁ’}‘/"ldeﬂﬁﬁe& bohtp ggé 74 packet in the

bottom of the tern 1s truncat

rMgpelddry. |f the wi ndow is smaller than the fill
pattern, then the right side or bottomof the fill
pattern may be truncated to fit the wi ndow. [00264]

The format gf alﬁ'tér]ﬂ%@TP H%hﬂo Iéelqug@%@ketbs shown i n
FIG 25. As shown in hi s type of packet is

[00267kt r ucthhedateriace, E{\Ype ﬁanﬂ@ff R@elnﬂgt Haclqéack@tlesmnp épsthclrc@mst that the

W RGP ol Sty fﬁuﬁ%%{lﬁde Bt Tope LEREAD, Tvoe 2

Dt parkldslyyety pBess ¢r-bip tparallelfas a?aalen)eﬁladéél BRFore the host
Data, and WD 2005/ 027467 PCT/ 2004/0 99529 ~ 51 Pi xel

M%SWWM%@OWF shqudheonsirmfhaiche client deeapeble|of 0perat1ng in the
l P,

LR 90 BuHOE o2 T b TS iy s
[f&ﬂlﬂﬁﬁt]he'ﬂimnﬁ(ﬂz[pmmhqaﬁacba I ThekfobaiteofGhiuditice R3HK €landoff Request
ri’ra(cjl\{elt ?se gho%vnmlanalgf(} 207r gs glllc;vsn in FIG. 27, this type of packet is structured to

have Packet Length, Packet Type, Interface Type, Reserved 1, and CRC fields. This

type of packet is generally identified as a Type 75 packet, and uses a pre-selected fixed
length of 4 bytes.

19.  Interface Type Acknowledge Packets
[00268] The Interface Type Acknowledge Packet is sent by the client to confirm receipt
of the Interface Type Handoff Packet. The requested mode, Type 1 (serial), Type 2 (2-



wi th high-level conputing capability, such as a PDA,
to communicate with a wireless transceiver such as a
wa@elos/opliene or wirel ess data port device. |n tPCBHUS2004/029529

situation, the MDD link is agting as a convenient
hi gh-speed interface between the conmmuni cation device
abid ptuhdleld ONypet 3 (pbligiatdRoi Typehe (Srohigacaldl)Smbay i 1s echoed back to
V\,here this packet transports data at a Data Link

oSS ma@a@ﬁ%mr@l%@@k@m Fhsr format eledilaerfageype Acknowledge

@aigei & shs&»hﬁn Hackst A%oéi‘l d g{iﬂi@e% hist 19@%{ gsaea@% structured to

enal client, or an ent B bui Iy

el lﬁckia:tslpér@m Packqstl’ﬁm t:ﬁhdznthE\/éntbffa(& 'Eﬂpmgld_seéryed 1, and CRC
t he i ent

t th bility
Fhielgr § R ypmpt packer ReacBeiHY fiBtibied g ToRp6i packss, and uses a pre-

P&@é@@gdﬁ){egqg@%ﬂloﬂ'ﬁ]%y{egr mat of a Commruni cation Link
Dat a Channel Packet”1s shown in FIG 26. As shown in

FIG 26, this type of packet is structured to have

k
GRe. - Cormurd Cat | BEEHENEEEdalt Fehsfimuni cat | on Dt a

[00269PRC f i BhetBerfolhi 'Fylﬁe\/lﬂﬁ&fff PRE&&AS 2 nfealENSTRL hé(st to command the client
Identified as a e 74 packet in the type field. 18.

| tot hanflefé do hepmodpy mmffiedﬂeqb@slachﬁc Kehisis[ 006§ sahe mode that was
f L {
0P8RS Aot FEORy GP TPl SRRy ARkt acke

extidsIniteitace IT)derAelfﬁowmﬂ:g% mktatheﬂiy Rstl af® elibl s)houffb’ﬂﬁtch to the

2 (2- bit parallel) pe 3 (4-bit parallel), Type =
4ag(f@dbPEODpH}O§P|9étef thisis ket s5n. (THE. PG m%eéﬂﬁésztnsl p-gain link

p%‘h&lt)rﬁfﬂz@t?oﬂﬂrﬁgﬁné the I?ﬁ’d&et chlﬁﬁ Bl i et af € CPLEGn I’I%'Re Handoff

operating in desi red node by exam n
bPetcketﬁs ahowit i FIGh29. DAs phawn Fe &FIGr 29, Gaabpd of yacket is structured to

P raRci Langlh Breige ;rtyr?éiEgc#ﬁ%apcaﬁ%g&éityan@?éﬁkﬁiftel4ss This type
SETPABkdt s Edreral 71de1ﬁ§f1e%ir5§"&"l‘ ;%fkgﬂm thdi S %y{eytgg?( BE1d, and uses a

packet is structured to Lengt h;,
ﬁyp@dcundéﬁﬁhbeghﬂﬁﬂbWEserved 1, and CRC fi el ds. Thls
type of packet is generally identified as a Type 75
packet, and uses a pre-selected fixed Ilength of 4

bytes. 19. 3mt erfaseuwrd Wi Chaywl EableRnekes s [ 00268]
The Interface Type Acknow edge Packet is sent by the

[00270t| i entThi® pecket iatlawe dbehpst togmablaeor| disablé avdio Thpanels in the client.

TOREbop RS 368l G e TR AB5Gy, 0 BRadeled FapTobver off audio

Qﬁnﬁ}ﬂiﬂeﬁd or, sithjlpecifeuitdel@héntP &F @ive @bver Wherl 1Heee # roBmldid to be output
paral |l el) node, is echoed back to the host as a

durtheressr This it Hgaifisaptke morerdiffiquifrtardmplsmest implisithxgimply using the
n%r%@%%lﬁ%% auﬁfbcéﬁ% |s%s EH ?P(Hcht& F’fh% d&?u t ?fgtesﬂﬂ%:%he client

is type of packet 18 structure
Rystkmt is lpengtdd-upPackat alllypke cledntR ire ERdblddit '€hid fsimat of a Forward

o CPRane habii i sty eu i 40 Thp ahok padH@a0, tis type of
%E’kéﬁ?%tr@ct@fe@ toslﬁllvgqia@féethe)ﬁg%, e hl“ﬁ&te ﬂCﬁé(ﬁt%, Audio Channel
Enable Mask, and CRC fields. This type of packet is generally identified as a Type 78
packet in the 1-byte type field, and uses a pre-selected fixed length of 4 bytes.

22.  Reverse Audio Sample Rate Packets
[00271] This packet allows the host to enable or disable the reverse-link audio channel,

and to set the audio data sample rate of this stream. The host selects a sample rate that



20. Perform Type Handoff Packets [00269] The Perform
Type Handoff Packet is a neans for the host to command
w0 b@sobisent to handoff to the node specified PeT/URI084/029529

packet. This is to be the samesgode that was

previously requested and acknow edged by the Interface

Tyspéefhhﬂctofb‘e Reumsthe RalGde@ tCapabitity Phekef. ade thEYR®t selects an invalid

AcknOV\A ed Packet . The host and client should swtch

t SATRpIE ratg ége b aet sndap appiosstisamide thg kost apd the appropriate

T Y,

derTrand b oo B E%%‘Eﬂ A AR o B BERE L oy cisable

Heedevdrse- 1?@1(: kmilo isfreah @mattrmg[—'th@salﬁlﬂe rﬁe ts aoxfuel of 23|5G The default
this of cket is structured to_ have Packet

Lo ope RBet b aiehpaan el acusrodup of ganees is with the

f . t C f

AL iR o8, AT, (oo ARSI P AT S0 e ackc

ais ghownsiol HE 8dl. fAx elbwrenyFHG.GF1, 4h1b)typﬁsof ﬁéckeFrsr ssacelired to have

o e EPRR baea Bl S, T, oAby Sl G Afwered frand CRC

tfiﬁd§| TRRttype Jﬂpéi:k@taﬁa%éhéﬂaﬁy 1dle?1t1fi§@fayla l%)g e 10%atkdteMd uses a pre-
| I ay or exanpl e) can power off audio

fisredl lengtis phdt batesci rcui t el errents to save power
V\,hen there is no audio to be output by the host. This
is significantly nore difficult to inplenent

i mplicitly 23.npl Pigigi OgniehePrdie @HRORrRéadPRRIGE Of
audi o streans as an indicator. The default state when

[00272 he c| TlpPacksy ﬁleﬁﬁS.tbe Bestettstia whientstor exshangel massages related to the
C&lgﬁ‘%ﬂ%ﬁteﬂf ofieabh tho-ﬁr\fen?%ﬁégﬁt %._sieél}'lz %&I\%{Rgs oxﬁc%eqt protection

nnel Enabl e Pac wn I n
FﬂIGcGlﬁﬁmphut@l Dygieal Giranspresiat Costemt Pruettiore (DTOPY)ay Bligh-bandwidth

éﬁ]&ﬁtfﬂécl'e A Igmu(éaz%typq-gé]p glgDC]%]l \glrt]l% ﬁlgfgn 6@3%8\%%;(& ?“qu]tgreel alternative
Qﬁ'ﬂéﬁt%ﬂ Xcﬂeﬁ%nhésggr%goﬁss arnLYREnh48 b Jsf sptegl ied by a Content

§d
byte type fiel uses a_ pre-se ected
IErn@phoroﬂ“ yge pyapster 2@ thiRgaekes.e ThadoomBaofpd Pi gim €ontent Protection

271] .Th al | th bl
PR RS b bR . S Bowh AR A, S2e bl Bipect packet s
thRcrand © BRePRRIPL& RIECRE TiHeS bEliERAD, J&ﬁexﬁ%&tactmn Type,

selects a sanple rate t hat WO 2005/ 027467
reontenstromeion eriad Messhgbs,nadl CRGdioldd. | dThin typee of packet is

gg\{}%ﬂlﬁﬁggﬁé#&tyw}ggﬁé& Lf the host selects an

sanple ra kFthe client wll not send an
audio streamto the host, and the appropriate error
may be sent to the host in the Cient Error Report
Packet . Theé%hostTrauspaaerdLlnler Enelde Peo@tsse li nk audi o

[002735t r ean fl-}%ul ta%tséérglgt Ue?orsﬁﬂ'%hg f’&tk ed & ug o{fgrzns?%ch color is

he de tate assune V\,hen e c |en

|tr&m$paa¢ﬂtynrmvilfsphlgi al tar enabien o€ désdblesthei ish dfhz@ transparent color for
revz‘,jr se-Jink ag stream di.sabl ed. The format of a
N2 RASEY éﬁPgﬁYé thed haveiis eapabilisy SR ygportthat aapalglity in bit 4 -

'6? tl%r‘@l\l\fht IFBatfe@apdbility RER JrYRECHRIn: RAGKS ity BacRly WHhM £ slxel with

have
the value for transparent color is written to the bitmap, the color does not change from

the previous value. The format of a Transparent Color Enable Packet is shown in FIG.
33. As shown in FIG. 33, this type of packet is structured to have Packet Length,
Packet Type, hClient ID, Transparent Color Enable, Reserved 1, Alpha-Cursor
Identifier, Data Format Descriptor, Transparent Pixel Value, and CRC fields. This type



Packet Length, Packet Type, hCient |ID, Audio Sanple
Rate, Reserved 1, and CRC fields. This type of packet
wo go0geemasal |y identified as a Type 79 packet, BOTUSHE$029529
a pre- selected fixed length o§44 bytes. 23. Digital
Content Protection Overhead Packets [00272] This
pafpekends| gensrally eddhafied and TapeBi padket & @ ANBAGEype field, and uses a
rressa es related to the digital content protection
nBfensiecks i diensh oplQBYERY |y two types of content
protection are contenplated, Digital Transm ssion
Content Protection (DTCP), or Hi gh-bandwi dth D gital
Content Pr otZE.ct i Routsy TriprdleiDVR suraiicht Pocketst eser ved
or fu protection schene
[0027‘{lesi gnigt é%@aﬁg% Mrapurmgrideachel s %?fe& IPFsYIe e propagation
I { t
Tt ﬂﬁ%%hﬁ&%%ﬁt?ﬁ’@ e B ey gy (R s back o
PﬁEH'@Bt i ‘This masasuiemef IGhCISQtly ml@hsm detays|tat €32t it Hiedine drivers

e Scain Piaronnt ST, AR e Eon; paised to st the tun
Caratied tielry ah® fdveB i @4 QadsoVpammtess ifihd Kerst 'IfﬂléjEncapsulatlon

This type of packet is generally identified as a Type

gBagkak idescribed gempraliy pevent Thin pmkeErsampet WReftik ethen the MDDI link is
[ T nabl ac ket

1%)1% réyatwﬁg Jx%ﬂﬁﬁagpgg& %Aéi%é f(g 4D faﬁ 35 agp]éiﬁ%g %ﬂ‘l& IQJDDI Stb
tﬁgﬂ] dehevesrascthewd! &l w6 daieelsolf)elﬂg émNERMeaRE f&@dv@ihg fields: both

faor displayi Di spl ays_that have t

c B@H.Ilmey &tl ﬂgerop @5% fhe Mﬁwr%mﬁpnp@ y Thig oau&es MDBLStb to toggle

tcl?cehzg} :tﬁ@tdaé 8 @%Qﬂbﬁé ik |ta§ ﬁ ﬂﬂ&’fc ﬂ % Y glient during the
ity Pac \wén a pi Xe e va

twhmﬁmanenﬂ%uoﬂor 'S WW|tten to the bitmap, the color

does t cha from he prevj.ous_ val ue. The format
of a n@?ﬂlmeeﬂ 5 i 3 ErAi3g dRdigatr ars Y toruppast the Round

3Brip 'B%la%hl%é@sdr&ngﬂt@ac}?@t thrtohgﬁ ubd/ Qfebi‘?fISQﬁ“tﬁg slé)tlsﬁt Feature Capability

structured to have Packet ngth, Packet
hmldlcetws fipld f dlres plicenCa@biloy Hackét et Re&eommdnded that all clients

h Cur tif t t
TG SR g ey en B PPEIUS IOt Bothyknqipthe worst
2005 kSaMeip &Gdy bea R/ Qgﬁﬁg@um%bﬁfd&%ﬁ ket o‘nsmammgm driver and

generally identified as a Type 81 packét in the 1-byt
tippraver delays. divg hoslemanalsp keow dherauad-tfip Keldy lie adtdnce for an MDDI
Tri rement . Packet

(S RS 5 B A e L MR Erents (conctctor

Usegths, @irgRidS/ UK Be, tahe f@ihaea aad ke fortidelfale 8¢vae inhehiblo He interface is
to.a client (display) plus the delay fromthe client

(RfingWsgd) back to the host. This nmeasurenent

[0027533"”“‘9'r ofid %@%Aﬁ%&nﬁ%fﬁ%@ih&a@@%ﬁﬁ ﬁ&ck{aﬂs WS 16, 34, As

rivers recei vers N 1 Nterco
sahbwnytﬁtEIGL 34, hmsomsmﬁhﬂdﬁﬁﬁntthisStyphs ofl picket Bt stiubgirédIfonhave Packet

aI|r'F deI a ol](ﬁeverse link rate divisor paraneters
é’ e, HGienEHraunstes 6RC, bagkbimy bdMeasyesment Period,

%%P?Dl%relﬁ%, Laﬁldﬁgli)a\f@ TithB2S PRS Ko dfSpallR&itis YRdrly YREBAHLAEs a Type 82

packet, and uses a pre-selected fixed length of 533 bits.

[00276] The timing of events that take place during the Round Trip Delay Measurement
Packet are illustrated in FIG. 35. In FIG. 35, the host transmits the Round Trip Delay
Measurement Packet, shown by the presence of the Parameter CRC and Strobe
Alignment fields followed by the All Zero and Guard Time 1 fields. A delay 3502

occurs before the packet reaches the client display device or processing circuitry. As



runni ng at the maxi mum speed i ntended for a particul ar

application. The MDDl _Stb signal behaves as though
w@bkdospere7 data i s being sent during the fol |l owre@mUS2004/029529

fields: both Quard Tines, A lsgero, and the

Measurenent Period. This causes MDDI _Stb to toggle at

hdefcliettereckites thatpacisen, it tragsiitshitle 0SEH0RT, HRI3OBYLEs 6f GTpattern as
client, during the . Measurenent Period I'n one

in th
e%@é&%@ﬁ@fﬁcg% 4té'i*ﬁ begipning f {hej Maasuzaneant Xaried s detgrnniped by the

SHRRPr !F/EQE ment . Packet
t hr oug;rhﬁtsagmgio nglg the-r%h&jft %@%ﬁy | en#ﬁlfe: ar u?aeue&eplﬁbc}ella[yf’gi from the
I bﬂglluamgmﬁth(ﬁjall‘gbakﬁmm @eﬁ)}xﬂ éotn (Be it dﬂWevP@ﬁlgl&I host.t The amount
I S, feconmen t clients_ support round tri

5 q%%é%?‘ﬁ%&%ﬁ‘f gﬁﬁb[ahﬂ tine it §akss £atithe Backsf twmepag@atﬁmgh the line
kmg&mm&% SRE el 10t
maxi rrrum cabl e 1(‘5% | ay, ealn P%Rh%%u ﬁﬁ)m% ?%gr%g Q%Q%Ctors) A similar
r apeuny of delay é§@,4 isTheurtedgor te patérado prapaghth €rond thectieht fhck to the

ay in advance for an MDDI link used in internal

nnée since this is an aspect of known design el enents

[00277( conduatd@der tbebaibely &té@Mhd the doWRE trifBlad GRleU
so forth) of the devi ce in which the I|§lnt g;;?aceo?glgnégqmvemmg

bei g fa%l@d e [chionty ghe TRy doynisethe GﬁmeeR@tﬁ rfdrvhard dinRebiayime periods
'@@ﬁiﬁgg %ﬁ@ltn thgz@gifg#o gl\félgl%(w?lﬁrrft G}SI eu%ii} tl@}@ﬁg]plt}gsofj e Oxff, Oxff,

sind LAk biyted of Ox0 axequdiae ketdetebied gigbn draed et THY Rformation is used to
I;gl [ ent LD Paraneter CRC, Guard Tine 1, Measurenent
Q\Iamozgtr%f tinge dorcy Equad triprsignal tprpass fIy)pnethgfhost to the client

RAE %ﬁék hnint) e@ﬁérﬁ'ab%ut' cﬂ%rh;altf df Zglls gﬁlé)t% %pa?tggﬁteg Q{‘;‘ é 3 ay created for

and uses a pre-sel ect I Xe
[tmm}/amiSatgemfragngﬁal embatkerthat take place during

h | t Packet
] T, 55l 0 i T 8ot s
ttiﬁfés'?@lke@b fﬁ’é'MD%' | PATARASUNSEH eg% T%hfﬂ%}ngt\fcgn pl?ll-up and

presence of the Paraneter CRC an

ﬂ)pHJ,d@gfnfrgq;thWe(geebleG Hi&) lejurezﬁmaothalMDDIaDﬁka'Eigiials]are held at a valid
del a urg.before th ket reaches

IR oo B G R G i Bleiabip i D6 o osided client

WO 2005/ 027467 PCT/ US2004/ 029529 55 the client

recei ves the packet, it transmts the Oxff, Oxff, and

30 bytes 036O<OF|QHWI&IOFH§§ke}B|CédAbWth Backpt acti cal at

[00279]t he b?‘gé ?’Plllx%h%(t‘l ?;fmlliI &’?Qﬁﬁ%‘r&t{? (e gql%'gglb%jsea% 1eggéqe g]plgggo calibrate
itseahﬁmdtffdrm@s srethegicgaghtioredlay 66thk NI Bata Qfgﬁhhla%ﬂgrespect to

eME) I\/§ u nt  Period fromthe point of view o
ﬁ]‘f g%lt— atl’T‘H%n noYYahoutofelash pkevy epmpensstien she mﬂxllraumydata rate is
%Qférzﬁly”%nhﬁedt aerchafy the Béﬁt!fzﬁt Wol tPCﬁgeD a\%{itgﬁ%% ﬁﬁgg%se delays.

["ne drivers an rec I vers an

5@%9'&1, ¢ pecliek ssonly eend wdien tis) forvardilinkl data raf 1 UBHifigired to a rate
curred for the pattern to _propagate

4.1S i
?f %ﬂ%%‘ﬁg& quéﬁ’f Pk After seneling, thig packet to calibrate the display, the data
rate may be stepped up above 50 Mbps. If the data rate is set too high during the skew

calibration process, the display might synchronize to an alias of the bit period which
could cause the delay skew compensation setting to be off by more than one bit time,
resulting in erroneous data clocking. The highest data rate type of interface or greatest
possible Interface Type is selected prior to sending the Forward Link Skew Calibration

Packet so that all existing data bits are calibrated.



[00277] In order to accurately determ ne the round
trip delay tinme for signals traversing to and from
w0 b@sobidsent, t he host counts the nunber of former/dSio0nB29529

bit tinme periods occurring af¢er the start of the
Measurenment Period until the beginning of the Oxff,

[002809%f f Fﬁ@ﬁm%gt o4 FSrvaka PR SRALENatich BIRKEGE SROWRAIFIG. 56. As
arrival. This information I's used to determ ne the
astowmt inoFIG.i 36e thisrtype ohpadket is grsityedito heverReckef ength (2 bytes),

the host tq the client nd. b ain. Th out .
P pe, Paipiietet R PRt SPeES, PH0 G Gelds. This type of
c?ef&aefi %é'ﬁ%ral m@eﬁmmapﬁgﬁa@ pfdkef ii® g Blpet el Nnd has a pre-
client. 10027 The host and client both drive the

| $etretaddength@§PtS.zero' 1 evel during both guard tinmes

to keep the MDDI DATA lines in a defined state. The

hi bernati on pull-up and pull-down resistors (see FIG

42) ensure that the VMDDl Data signals are held at a

valid low level in the intervals where the |line
dVirgealCopteolBangh| ed in both the host and client. 26.

orwarg Li exy;, Cal | [ a@t@% 79 i
[00281E0r vvargh‘lfllu% Ogéewr@;[icgrna :lg%nga e ) [glllq) owgl %O-E(EI%? en certain user
o¢ontiiodinaey cliemt.c By diloating theks phifandetts b bé edjeste@ dyithe hbse, the user
propagat.i on delay of the NDDI Data signals wt .
rE&pECe 18 dhe chenthvish E"_sﬁlﬂi‘llg{%%gﬂaﬁ’?ca“}m Jrerens dRat aa}fz’éi‘k aypser to adjust
C}?ﬁ_@rﬁ@tﬁﬁt LR ad REBBXHITHE SR (3! Brighinesd enGr 6 | génerated by host
[Tmted to account for potenti gl worst-case variation
i softvines eatbia] thyns by dBenermbieymidréprecgss@k én thes cligrity Benhost has the
en the forward link data rate j.s configured.to,a .
T frea B ape R OB elitouf o e e canee of vatia
P&t fof BachaddnBOAL Thé BBerti B i capabRitf &) fepoft dabk MR ¥helfost which
stepped up above 50 Mops. If the data rate is set too
heagitrotiparamgtersrandkedjustedl i br ati on process, the display

1 ght nchroni ze t alias_of the Dhi eriod whi o

roo2s2y A UGN eB%es B0 3 Sn ol LR eqHatelly specifiea,
ofrk uBYizeDIoespbEIANCcEt]IPAAd dettifips in ERSdHeht. MOhd WCRr C6des @4l $he MDDI
data cl ocking. The highest data rate type of interface

ofpegifisatians fre gigpsndast to Lo thaisftacreseyyse propes dpiaciidld abhigneent in the

t ' -t he ' [ ion_ . P .
RN g ara0h 1 SN S50t Sl Tat BB e unique to
2B 05N R A0 fRfuFé bigRN0h€i29529 56 [ 00280] The fornat

of a Forward Li nk Skew Calibration Packet is shown in

FIG 56. As shown in FIG 56, this type of packet is
structured 39 halé%ggﬁc P PRt PakkerbYt €),  Packet
, Ca

Type, Paraneter I brat1 on Data Sequence, and
[00283CRC f | BhalBequEki ¥ CPyifratuwé Pagiet petvides agmnarsalneghanism, or method for

15E Bigstp a5 B A Sy PR SER seadlic Gt Byl Vatid control
zﬁﬁha&&om&neﬂm& wseli@ft RspbrdsuRl a CoaPr PhckBaReith (M Rbpropriate

ows a host to'set certain user controls in a
cinfaspation Bya ¥(Polidatige ReplydPasketardnoee smbodibeent dheigliend indicates an
by .t he host he user, < rface,in .the cl.ient .can he
Ailriorabee M RERES, VERLELEE DaRenyeltit 20;0f 4B épt Feature

Capability Indicators field of the Client Capability Packet.

[00284] The format of the Request VCP Feature Packet in one embodiment is shown in
FIG. 69. As seen in FIG. 69, this type of packet is structured to have Packet Length,
Packet Type, hClient ID, MCCS VCP code, and CRC fields. This type of packet is
generally identified in one embodiment as a Type 128, which is indicated in the 2 byte

type field. The packet length, which specifies the total number of bytes in the packet



paranmeters such as audi o volune or display brightness
can be generated by host software rather than by one
W@ROKS0OLE6T Ccroprocessors in the client. The hoBCT/H&R04/029529

the ability to read the paranmgyer settings in the

client and to determ ne the range of valid values for

ea6tinelREingahe pddiet BhiBHeld)as typhtRllg FRXaRId thié thise 6BRRKSt at a length

back to the host which control paraneters can be

adf dbves. [00282] The control codes (VCP Codes) and

ssom I I ecifie I .
[002853 %‘ggglgglghglg?{ ?‘ieﬂigg% éalantyt ﬁgﬁlgl?eﬁlglggelger f}:ﬁgrved for the Client

C[ID el’lth1s Tible 1&’@5&6}@@6&"& funufe hee WRWDis typRaly fsthtatzIeﬂﬂ 'ﬁh@MCCS VCP
e&anded to 16 blts to preserve proper data fie

eukistd comprises 2 hyteral igtormation dhal spgeities et MaCCS VCP Control
I gJBHé Eafaﬁne?elfp %glueslﬂqﬂ% HEQB% Yo ¥84 &%§estmbggfe§tﬁ%1{§@§ Packet to

I's interface or F & enhancensnts
VoP réteatedr witlPac kiegle [ 602 83 thel MCIREqatast Ryl ]Eietatcbrt@pondmg to the

et iog MEG Sotier A TSR datle R 595 EepBareyeets & VCP Feature

CR@f)l"yq}’acR&r@fﬂ? LeYCP Fedtule Rg&l’y (1.1&%51&911111&% B@‘e@fﬁ% %‘Eﬁ:ﬁliy List Item for

Generally, a client responds™to a

apawhepnirat suppprtédbintheictienti The veloes 5@35@&1@0@;115;534 for this field are
Packet fI gr gjge errbgdi men the client indicates an

BTV ES for g Ul B4 tpﬁeégeﬁbﬁﬁ%t& WP Feat ure Packet

using bit 20 of the Cient Feature Capability

Indicators field of the Cient Capability Packet.

[ 00284] The28.or nﬁ(CPofeqth@K@é)UB@‘,‘tket/CP Feat ure Packet

[0028(%]_1n Gonggﬁgm ﬁ?fﬂﬁl‘el efpi;}ggé\@(e Brlogzl eS| uc?anrsegle%ﬁ-ga%ﬂsgnor method for a

Peldoeto tegpgidio a HB@IQqulliesﬂ' wiik thddricdnsettind mm\ﬁ@%omrol parameter
code, and CRC fields. This t]@ﬁg of packet |
genall Hafigl qopirt prapgiern Sifac@HBotienglifnt agnda th9 p¥CR Jgpature Reply

ol qh; i rég)%h&@&ﬁ%i !Regll?e%t ey tltfeﬁgltr%( Rackde®! Fhis Paec%(et is useful to

packet ecifies otal nu
bydtermine thehmirpat kettin NG a?@;&ﬁif&ZﬁaéﬁﬂetEﬁTb U%ﬁﬁé/e@ﬂ@ﬁﬁﬂi range for a

57 ngt including the packet ngthfeld is typically
i B e B i s, o
[ 80&8Rhe HaeehSt dRtbols! that 4r& ng)lp%ﬁga By ke @l%e}l@ Riat %fmuest VCP Feature

unsi gned i nt eger reserved I en
fisebni that rekesencoealsifeoificf apntrokthatsie nahxinplsmelycpd uthbychslﬁtthen a VCP

t field. ' 2 b fo. .
’ﬁ?a FrmREBH PHERC SpelPies vt ReieeasCRo fefure Reglio List item
rﬁa'@:Férﬁﬁn g R tHe hhh@lgilé}néﬂi&i EHMDE tHak cOhthifs ARIppAISRR é}ror code. In

ature Repl acket to be returned W|t a single
| Ql@rﬁmbpdm@nwp cheritindieateqs) sbilifydo sepporebp O Fepturo Reply Packet

(Bns P20 oy B CRaME i R RIEb R iRnt Capabitey

\/I@IEkEteature Reply Li st cont aining a Feature Reply List
for _each control ported by the client. The

[00287I/ al uesTis forgt o II&JMEPG% e Reply Phakst i1 enejembediment is shown in
reReTBedal Oen' HiMES 76',St(ﬁlsat99e RBf %ﬁa@i Ly stﬂ%uré@ t¢'Réve Packet Length,

Packet Type, cClient ID, MCCS Version, Reply Seqeunce Number, VCP Feature Reply
List, and CRC fields. This type of packet is generally identified in one embodiment as a
Type 129, as indicated in the 2 byte type field.

[00288] The cClient ID field contains information reserved for a Client ID. This field is

reserved for future use and is generally set to zero. MCCS Version field contains 2



28. VCP Feature Reply Packet [00286] The VCP Feature
Reply Packet provides a neans, nechanism or nethod

wo or05m27461 i ent to respond to a host request w PET/URD04/029529
current setting of a specific gpntrol paraneter or
all valid control paraneters. Generally, the client

SBES of Nafoyantimeahatr SeBERk the RaGKBA dfMtheCYROAS RIEOS 9 Rcification
Request VCP Feature Packet. This packet is useful to

derrlpmeried biéhecddientent setting of a specific paraneter,
[00289:]8 det %B@anyt%;‘feé)\ig Léee%urr%ggﬁuﬁlﬁéro elidgpoe %%%ﬁ?f@grﬂ%tip?{ Rre data that

determne’ ITrc contr

Chpeeifies t@ seljfencd @luaibet bEtht MCBBéatre Rl PJkStstiBRinedt the client.
sugqpor_t ed by the client. |f a Request VCP Feature is
sEht Chigntreatseprneeiore JSEcFratereciiply Hackatnin respeise to a Request

[ v@&;epga& R [ t yr pl :
Packet | srg(r%étcger)tnggh vc?hh] t lﬁﬁﬁacsts pﬁgﬁrgl @%Ee F‘-Zglg uo:rfebeslég% yrk(he client may
Lspstad the fieatwre rrepslg fisnaver gndltple NECRI ReatplecRely dcle@tIhahis case, the

tﬂ{a?t contai ns the appropriate error. code. In_ one
B ATREEDS 2 SceﬂléeI{?Fi“ng’cbeF Hueaca SRECesvVa BRgket ywnd dhestpgpeice numbers

t fenYGreP ebitke RBERI ¥ keht inUsh i
Di splay Feature abailcllp(iat%y I nlgi caélglrs g t‘1$ iaégnoﬁ %fﬁ etHﬁ%St VCP Feature
CPaodinit st@igatirietd and inPreoieats. by @2 8Tte MsteVEB Heaturok ist Fiem in the last

AV EFeal ur e Packet. i n _one ' i S sho i n

F B Tt Remlethalcr el Sopraft i SIS /5 Contndiodalile equat to
SOATERE tty ri&@htifg thav deRaeket isLBBAb, onePAtK 8bntdBGhe highest sequence
cCient |ID, Ver'si on, RepI}/ Segeunce Nunber, \/%:P

Faapkar of thepgrgup pf packegnetuard il enly one MGR Feapywe Reply Packet is sent

95Kk SRR YL 06 ST TR B

[ 9028 §lackdheis cdetd and thd VAT FdatafNRepIySLish konitRik i Dfecord having an
reserved for a Cient ID. This field is reserved for

fwsevggé:?éﬁl@l Cedeyequst i 9xfffEet to zero. MCCS Version
[0029OLI el d B ﬁl;nﬂér c7rf Iy@tlﬁ'g.gg{ ]91%% ﬁéﬁ cgggqgh%gg)%éé 91%9 ?ﬁeg%ﬁe? E}ée number

ytes of Iintornmation t eclifires ersi o
ESACMEERuEPEGE Itematthaiare innhe &G FeduleyRdphe Lodt i@ EHis packet, while

[ 00 The 2_byte Reply Sequence Nunber field
ctgﬁtz‘%?% §e?tﬁfeo}‘ﬁ%1e/ﬁotﬁt E?PédétaagrPHEtOf byfrscinpl eantgigeone or more VCP
SRAHFO REpAUIRETeMs. ThE rfGh: Bf %tsl égﬁ(% Beip Mednae Liﬁegﬁ% %ist Item in one

returned by the client. The cl returns o
reontdir@ent FesttawneinRdPlL §1.Packets in response to a

eque VCP F re Pa ith a nt r.ol de .
o029 (5116 *As syt PR 7T PR Cpdyatiod Realy Topelitid 1Ay 12 byes in
remdt, hﬂlcﬁtco?lﬁgﬁes let MUt@S EEP Fegdel e siie th/def)e}@&ﬁhﬁ%n NAlue, and

t his case, client assigns a sequence number t

dyesent Yebeduilde ‘PaeRdwte S NEPs€odrefield qontaiiesy data of information

t 2eE u eat in response,to.a.. .. .
8 PETAEE B MR O, PRRS! ol Bhrairudr RBEREL Wi tis e
| vl el CbstrdlyCatRevalueselefiasd inMGE VEESK MECS iSpecitit&iBnl Version 2 and
the |l ast VCP Feature Repéi) Packet shoul d contain an

Netessasgcgongigareds aide Thg yeeghegult: Godefielff qontagns information that
'tsﬁgaﬁllesg %rétgpﬁg gé@i rr]éggt‘ég % tf’leS ré(fﬁgstl 37 tinf%{-lgat?orfldre%grndtina;,i e specified
MCCS VCP Control. A value of ‘0’ in this field means there is no error, while a value
of ‘1’ means the specified control is not implemented in the client. Further values for
this field of 2 through 65535 are currently reserved for future use and implementation of
other application contemplated by the art, but are not to be used for now.

[00292] The 4-byte Maximum Value field contains a 32-bit unsigned integer that

specifies the largest possible value to which the specified MCCS Control can be set. If



nunber of the group of packets returned. If only one

VCP Feature Reply Packet is sent in response to a
wRe@ams46VCP Feat ure Packet then the Reply SeqPernts2004/029529

Nunber in that single packet i§ zero and the VCP

Feature Reply List contains a record having an MCCS

VR 16Quitstel cobRElisaftd @nplepnddd fof the [COORIREs VEINR NUWRPRS zero. If the

of Features in List fi eI d contains 2 bytes that
spadeg raterged wéemhmeaz bi$ (4\/03122659ezsulemglt,l1 thost the valws ig east into a 32-bit

n?eiggr l«%aﬂiﬁlg\}% H#rgf ER?SIE (%nltse stshf ?Os 9%85 ?%’B% 6l?yte Present

bytks flelthtontans aifdsmmen @liat BPERTidCGRe prdgaﬂtuﬂ& dRand ¥pecified MCCS
List Items. The format of a si ngle VCP Feature Reply

LVEE Cortipupps fnkor aemeentimears (NCypowrrli df thegeqyasted control is not

RS 0 P T ARG SR e

cthepthis eslud i‘sesetvﬁ%rdqu thodglue Resmed 1sC£ed;€haﬂVHX bigI(® bytes) in length )

Val uge, Vgn Present. Value fields. The 2-b
ﬁ%

MCCS VCP
a¥adhg M&qsaﬁpﬁ%lfle?ﬂ% 1En i@l Feshintd fg@-Dit integer leaving the
S [ N@ﬁ | Code Paraneter
a@g%csli ate nh bﬁlsézﬁg%%lgm Only the Control Code
val ues defi ned in the VESA MCCS Specification version
2 and Iate are_.c er ed valid. The 2-byte
Resul t Cod ‘?‘I el RF¢ gl”?fé”"f dhefmti on that specifies
[00293RN €T I'DEe SAGACP FE@E&CPatcEettﬂi@wﬂ@s%Jﬁ%ﬁnsf Mlechanioh, 'B%ttﬁéiﬁbd for a host
regardlngthe specified MCCS VCP Confrol. A value of ‘
'19' sef NGFh¢antiol arpldenfoarboth h@ﬁmupss msi Ron-eMtinubiy eordrols in a client.
val ns.t nt.r ol not ,
1% 1'5'1% e ocgﬁ}eﬁﬂﬁ (L,IF Hlt%lpc% S ﬁ P(i&(yaltﬂ esgp]?%rl; tl?? r?etS VCP Feature
f]Paekek @émg bith2® &g hhé TaghHapFeatatly Capitility’ RaRaMRE fleRI of the Client
future use and inplenentation of other application
comabiity Bad@t-by the art, but are not to be used for
ow. |
[002941; - bi tﬂgeﬁgclﬁ%nagg)?ltﬁ *eg%{e S’C?%@e%ﬁg gg& ﬁhdenﬁb%ﬁhﬂér{l 1sas,hown in
ISE 7D] eAs sdendn tRIGV\m cthist type 9P @ﬁctkfet MStMEﬁZﬁiemhﬁﬁ P&h‘kﬁt Length,

t, If 2005/ 027467 PCT/ US2004/ 029529 59 th
Erehaetut. BOerdD. MG VR SiadheNnBhes of ¥ s B Control Value

t | t
L MGG Th) 58Ot A IE gl RTFERSE o 10,

|1sdlcast1 in the@ tyt8¥pbifield, lsrﬂ()algsecs ]loegexcﬂgsweh@f th® ?hcket Length field.

i gni fi.c . S tes set to z The 4-b

100295, Soerti et 1 G 8 RCRrRS 2rhio s e FoRPeEHa o ot as a Client D,
SIIES FEIdaS résbBeRFESMire isd Bl f%fcuhléﬁtl REGH Eér%d %@&cc‘{ﬁ? CP Code
Conti nuous (C) or non-continuous cont r ol

‘ rieald esesed bytsstafdnfarmation or |Vﬁb1bem@ﬁp®dyu the tM@CSI V@BtC@xrtrol Code

R Bk PURTERGY Rk f bk Pip Bt comais

rlﬁfdﬂihﬁﬁﬁh bﬁvdlﬁ&hith@émﬁgs e tnsidbér 651 @Bk vhlied SAOEM st in the Control
per t he VESA MCCS specification then the value is cast

i Ylee &isso-Bhe Confralgéalue dasti wigl vavelly m@,&amsp@ntcmclaﬂ@ss the MCCS

E(g%g@gfﬁo‘?g éélgtg ?@%ﬁ}@ezﬁ Ek%ecl 1L kﬁf {hp?rcov F %rllJ Ea%le-re‘fehecﬁ controls,

MEeh@entsnVabre Ioet wididcon@din @ viabetthat specifies the new value to be written to
the control parameter specified by the MCCS VCP Code field. For table-related

controls the format of the data in the Control Value List is specified by the parameter
description of the specified MCCS VCP Code. If the list contains values that are larger

than one byte, then the least-significant byte is transmitted first, consistent with the



to set VCP control values for both continuous and
non-conti nuous controls in a client. |n one
weetwsteaent, the client indicates the ability POI/US2004/029529

support the Set VCP Feature PRggket using bit 20 of
the Display Feature Capability Indicators field of the
Onethotl deGapd bistwhare. P@maﬁty the QOBRRE ICRID QlefdchdmdmsJé ltih;ﬁ‘t CRC of all
gi’t VCP Feat ure Eﬁcke in_one enbodinent is shown in

xtes ipghe packetimgludimephePackst Length. t ype of packet is
structured to have Packet Length, Packet Type, hChent
I D, MCCS VCP Code, Number of Values in List, Control
Val ue Li st 30. andRéﬁ@sﬁ VelidiBarahbdter Pagher of packet is

ener |dent as a 130, as indicated in

(00296 o 2%‘% Beﬂ%ﬁste %ramr:@r %ﬁ@w&se@ BhaMERRY QFdnesbapism to request

tigr Padieht rdi@mol rVd(h'dePé}amE@Pa@%l &el gaﬁ{éinnlr:é) al i&! & parameters
again uses a 2-byte value to ecity or act
Gupperted=by th tepecifipd Ingnicontimeas T or tdble (e cmstmlan'cn‘hls packet

B0 ke ol afiuBs 1O8rG R matel EHorng P petable in he
Mli@ﬁt Vi fhntpeeify GONECCRaVEPBtSde VAuDHraeH st @ALHTNS specify all
%;e Number of Values in List Field contains

Plfat |16na GOnpEPRAEEdt ﬁratln\sqbéchi@s VGB fodbds specified then an
. v | ye Li
#ﬁ’gpd&%lﬁ¥ SHETARR' i hed o (BE T EBinmeldl Ky Rsher. T one

emhtesismertite tlﬂ@ﬁﬁent Gﬁdilt:diteé aﬁlcxa(ibehtsredoail@‘poftoth@ Rs'qhbﬁ VAlid Parameter
f%é client QQ%Ecase of _non-tabl e-rel ated control s,

k%éo‘ml%blt\?& the; Lisplay | Heagigh Capsbikity, ldigatarn feld of the Display
biflﬂtseisaglggg new value to be witten to the control

paianeter specified by the MCCS VCP Code field. For
[00297} abl e-Thel fatmak ofcheRequest Vhkd Parameter Hackdién das amboditde@t is shown

GBI 21 B o 0R00s Jahe e SsskeicipSiclaured s hiyeoPacket Length,
|Hasket COfPea hCfiemtaD) VICERAY C?r(?odea 5B CRC FRfYs0 ?ﬁpgt of packet is

then the [east-significant byte is transmtte
@eherrRY édantified fin phe embodioBs! 8927 A8pe RGT/ 44S2AR41dAAFRI?2 byte type
§01 net hod defined el sewhere. Finally, the 2-byte CRC

qd contains a 16-bit CRC of all bytes in the

[00298]paCk6t'l“heﬂ§dcld§il 18kth,"8 iRakekel ik eI byted PacRAUSSth MRld # generally
Par anet er Packet [00296] The Request Val i d Parameter

peldréave 3 tgtebaummberof higiga in the paskdtanit snpluding ﬁxqtpasket length field of
tSh althe"’h(f‘:l én?ﬂS %ﬁ{n léé%l:ﬂ?es\{ﬁé 1entalljja rg% pggcru{rggﬂ%gss?wgg ‘i’or future use,

contalning a araneters
apeauld dd apparemntonmku&d(lmhe Qft, hﬁ@hsese(t T 6N TR 2-byte MCCS

%ﬁ SCE shqul d anl peci fy non-conti nuous
f8fs g? d eQHgiRDR §alt1ﬁ¥hat PRACH{SS thonep-¢amingopnMdesS VCP Control
€1d8 MaraARE: RPbe Iﬁ?@&é Y The NaheR \4%15&191% s\ﬁ%hfﬂec@r}essg%dg % a non-

(Oxffff) to spec control a non-su
oontimwas |cdnmaﬁat\A@Fin@dﬂmentai aptei dlieat) Thervalmrs 256 through 65535

| ri a ror valuye is returnedlnthe Valid
ARRERD b bRl fsstrRed or| Sonbidercdoiy gttty and e conigered as an
i lédhefie@BortRl i th¥ ehBr RUPARE! the Request Valid

Par anet er

31. Valid Parameter Reply Packet
[00299] A Valid Parameter Reply Packet is sent in response to a Request Valid
Parameter Packet. It is used as a means, method, or mechanism to identify the valid
settings for a non-continuous MCCS VCP control or a control that returns the contents

of a table. If the control relates to a table in the client, then the VCP Parameter Reply



Packet using bit 20 of the Display Feature Capability
Indicators field of the Display Capability Packet.

WO 0@230TH6The format of the Request Valid ParaneCEDS2004/029529
Packet in one enbodinment is shegwn in FIG 73. As seen
in FIG 73, this type of packet is structured to have
Phisk etmple @ghiains tﬁ%aeﬂmtﬁcﬂysne;f sb@dnﬁﬁllt table, valdeetha{Glere requested. If

and fields. This pe of packet is
O@Fe@&rﬁqr%s fablecgpnnat Bh énte r?o%iaglﬁewhdagar@nmeliqm Packet then

Slzlg!ktgﬁé ?%,tnkggh\*uﬁu Ee!?fu lﬁf'cﬁ’gegla; S’eﬁlﬁerﬁfe Ign.lugbef‘r QA‘E k Ii[%? the client. In

Lelmﬁmbcﬁilmlenit nsligaradiaites/an aiahtytto SW ﬁVlahﬂ @Eralfrwiﬁi@eply Packet
t he packet
" erigd hERpe she BisBRS ptune Bpatif s Sars et ok e isplenCapability

Ghicgpt. ID, but is currently reserved for future use,
as woul d be apparent to one skilled in the art, and is
[003003 et t oAZIzasd mﬁB?thQeSbyheecwmss of/@Raldede the Ifellowimgt mamer: the host

| i onti nuous VCP
st et R FRERS Fa -G G Phesthiay Re Coregparapmeters such s
t &/ white baragtees] DUTOSFRE RAARER saleBidlr; thaQNh RRYALS Valid Parameter
control that is |tg3| enented in the client. The val ues
c

Baskehaupreibissts degicyd qontrpl igsentihyithe Apstyther ther dlisgt tumns one or

R T —
Rqreaatmne ipefRefthy a Bhaiat fuh 208 the Welkirdadiag @iRtiohs BedtiBed in the

Fﬁ[ﬁg‘ﬁi i s sent |n response to a Request Valid
PRsFatisgRedel. is used as a neans, method, or

[oozo1frechanjgsm sg)emhg(l\e/écﬂcellsu{ {/%ﬁlsﬂf?etéﬁa d %ot Ssﬁ drfégsbg%? ﬁ%l%ent then in one

non- cont i nuous cont rol contr

rexhadngenthibe contgrondingaficld df ethisepackét whkecenainrobalue of 255. For
rel at a table i thec i ent, nt_he,VCP ,
AR S ORSY §oarcn S Slips e SomispP e BB Kb 9gibeongiin a value of

LthéFar%hﬁwrynﬁ@Qh@ﬁtnS the specific list of sequential
tabl e values that were requested. If the contents of

[00302} he t abieeformainet the alidRaparaetsi Rgﬂﬂg PdgkétdoPanaembediment is shown

BB B e R BB SoR PR R gt Lon,

anekarnee] e€ldnt 1B, MAEHNVAMAbEA RRSpdHEe &t | Ré’pl%@equence Number,

support a Valid Par amet er Re I Packet usin
d‘ﬁur{l\?@ \falwl la%lqte‘éCBrP@raqmﬂf ¥ List, md &‘é&@flsldm &hig type of packet

gu es%cig) ‘ﬁé"@%@f@% t’ﬁé ¢ b(?&?]a‘gtl % a’[fy%%ﬂglzf B ng\Wg?Xthe 2 byte type

rfmlxher. the host sends a Set VCP Feature Packet
cont ai rhl n&the necessary or_desired paraneters such as
viriet

[00303} o4/ lisat Hadield is 1eperved fordbe fyipg Ramt By agis kpwn from the
aBsﬂa alsEi%%gﬁét wHab | tﬂe 8%;2&2?[%@8 \Z@P ked el p?c]t%(ets B I211fns Svalue that

desire ont r ol hos
(specefld:s 4 @DuCOBtinIDaSs (MCCSDV@P\Gd)ntﬂbl Revda eiremnetBe rﬂay is described by

R s PR P M SRhE O o S SEOMETCe oL var
PRAMAG PAEREL HRASHhESHARE iRBHd PardniMer value will be specified in this field
with the appropriate value in the Response Code field. If the MCCS Control Code is
invalid then the VCP Parameter Reply List will have zero length.

[00304] The Response Code field contains 2 bytes of information or values that specify
the nature of the response related to the request for information regarding the specified
MCCS VCP Control. If the value in this field is equal to 0, then no error is considered
as being present for this data type, and the last Valid Parameter Reply Packet in the



MCCS operation nodel. [00301] If a specific client

paraneter is not supported by the client then in one
weedsazTaent the corresponding field of this papRBEUS2M04/029529

contain a value of 255. For paganmeters that are used

in the client, the corresponding field should contain

asatplehie i0bent!iDRaRAg ¥eHi iest Repli Se@ldn€®Nunihef 3@ 2he Vid)€e in this field

format of the Valid Paraneter Reply Packet for one

ettotstiichtnt, then SRaRFPT ip gomidered 43 bpimg quesent, hufother Mplid Parameter

t Bi.S t . ' Packet e
LA MR RO Kol 13 D! Bl R ARYBERATER vaue i i i
Resqpns®e Latlen theepkyifiSe gusieles hdUﬂb@fsiderémml@din%/ﬁh}ﬂ%ﬁlented in the
in List, VCP Paraneter Reply List, and CRC fields.

TRty Jhieotalisaibis 1ifld i abaldp|d, haetheisppaified spntenles not a non-
e . | . e
T T
f fromt freo ot meaxGhiventalid), Valuesfoknsrficld eqnd he 4 il 65535 are
di scussi.ons, while the 3-byte gCCS VCP Code Packet
' cf?ﬁ‘f’%(?it.or UYL U6 apﬂgpnerg]%{@tftp € USdon- cont i nuous MCCS
CP Co 1 f ' ' '
T, o)A 5 (0 S en i o
syebd Parshetsy RepRefadkets tgqirnetl bpdreactisner TRackient, retumenone or more

t . ' [ .t | LIl b jfied i

VA BBl PRABTER TS Vet AR B Bt o
Celgtat friagl spreatifthd WEPVREZameRR Reply 1GaH6vdr multipéaVilth PA8Reter Reply
the VCP _Paraneter Reply List will have zero |ength.

[ Beskots) Imphis Rélshensscthestients widl assign atsafwpnce nhpbesstogfach successive
' ' i th
LBETSAd 005 RRAEE (B ARSI o LA e Mne.

rlagaV alidRprithetesReglly Paelet iMBESeqERcCnill hidde. the highB& Reply Sequence
val ue in tEis field.is equal to O, then no error is

freAddhe BespeBsegods cantains 2 ¥lug i @ data type, and

he | /@l 4 { | ' .
100306, 00 ) BB VS HTTRG 8 a7 DG it B Shecldbs iWPnither of 16;bic vatues
hthet exgsttih¢hehV RIrarRetpt RefydLisn dé tiuREsponsd Codds nodlegeal to zero
in this field _ is equal.to 1, then no ror _is i
Bt Mo uBeSon URHES b bisk Reinstst Toerier e VP ReamgieeReply List
Redli Lomamk atisst W blio Be766 thyi@aél?égﬁlg% iﬂﬂﬁ%rthf @ttgcgcﬁg%ﬁd values for

nunbers. If the value in this I's equa
tthe nonisentspens £omdebl sperified by theMCCSoliitud IGade d&1dh eTngdefinitions

[ nented.in the lient. If the value.i [ ield,. ..

PSR Bhubbub Rprd oS g prelfedfe B VHRA P ' Spitication.

MERAallyG O thid LaibddBAHLS Bk CRC figld Bomaims iaNURBE (GROLJTON] bytes in the
s has a valid set of all values from zero

t hat al way

tRﬁCK%tgn%in&thﬁRaakﬁéﬁng%l ues for this field equal to
4 through 65535 are reserved for future use and
generally not to be used. [00305] The 2-byte Reply

SkipharCersdiiliaggesf i el d specifies the sequence nunber of
t he Vﬁlid Par aneter Reply Packets returned by the _
[00307k| i entTheTVEDR)| jréHaceetift RESASHRE dnvemive Protecoldand mechanisms for

E%Ergﬁg?%{rﬁngg%t% ?\F&%ﬁg&ﬁmiuﬂicﬁﬁ&ﬁolﬂﬁ@pfogic%s Fsﬁ%‘b?‘? forvlﬂhlitigle image
planes that overlap each other and can have varying degrees of transparency. A
hardware cursor can be implemented using an overlapping image that has a variable X-
Y offset. An overview of the Alpha-Cursor functionality and associated protocol
support is provided below. The ability to support Alpha-Cursor image packets is
defined in the Alpha-Cursor Image Capability Packet, which is sent in response to a

Request Specific Status Packet.



client may spread the VCP Paraneter Reply List over
multiple Valid Paraneter Reply Packets. In this

wo aiose2746nse, the client will assign a segquencRCTURIDE$/029529
to each successive packet, angh set the Response Code
to 1l in all but the |last packet in the sequence. The
| ast Valid Paraneter Reply Packet in the sequence wl |
have the highest Reply Sequence Nunber and the
Response Cog% Marémaovbn@ge 6apabzlzt[yd’@sl%] The

[00308|;?q y E}éte ?Tg% K?@{ab@{lrsgxa#nya% (IJQH%B lﬁ\z Paélfet ? ﬁ‘s{%ﬁ C[b \#&ﬁﬁ h{% characteristics

Pafr dlteetaiphafsapby ilnagd .antif adsbelatle SipaRpefeydenaps iA04 client. In one
equal to zerg then the Number of Values in List
p%rfﬂa%m@nt, iasclispl indicaies ay@biliby e serport ameplnpatGuisor Image Eapability

8L ?Sﬁngﬁ éJa?atmeQér \Qﬂﬁ ofs?gﬁﬁnu b\?ﬁh% ¥ allﬂgt%r 'ngﬁfy List of the Vahd.

set of | d va
nS)ila’eusdtetpﬂ}antlBaakentTh:d pRedefigth dpé]:y‘ﬁetdha thﬁ@k@)]&hguhl field is set to

Code field. T definjtions of. t contlnuo ]
c%ﬂf‘?%}’ﬁ a%%J1 §F en%ﬁ@b?ﬂhméat, nAt inglud m&fstlengtﬁ field.
[oosogfpem firgatdRat of b mféﬁavclﬂser h?ég% (?Jbtagﬁkﬁéﬂket fronEBfibodiment is

contalns a bytes 1 n the
pshoket ini 6. @8 iy sebe irPEEk S5, I‘lamgtph of@apltm-lmmed to have Packet

'ﬂ%%ﬁt? R SPBL A v PAT S TRV o R RO 2EF Rjmap Width,

dAtpha Q%eEorBiGAIPTHBIcHE RGP Caphbikity) wod%nfetmﬂﬁbﬂlti ®eserved 1, Y
nmul'ti pl e i mage pl anes that overlap each other and can

Hat/ &bv &iepanlityd dganspareasy MamKsas drappbility Bitar @mr@RC fields. The

AT PO AR R G g7 e R B8 PRl e R o o

[00310N pha-Thy 2dpha Cusbi dduntifity fiRRH (R S$RE) abrR&ind raovame) Ithat identifies a
suppart is provided helow.  The ability to support
APsFigic @lphacursormiaep € fhsrcdiepksupperts paépharcurses mage planes then the

t, i ' i
AR PRI COORR L Ot YLD gl B e
Z@&ﬁédﬁiﬂé’cﬂﬁy tm&ph%m%ﬂm%gawlaﬁ@ faekd oAIt}m‘lbrsﬁluys@arpablhty Packet.
é?%(g Capabi | it Pacli 00308] pha- Cur sor a%
jenf fefurpsa iqup &lphasGuisgr ikity Packet for each pha-cursor
Ghapapiael stics of the al pha- cur sor i mage and

associated transparency maps in a client. In one
[00311rbodi Hengsbyte AlpherturserdBitmbp SVaith disld v:tlye Bpe%ﬁqspﬂxetmdth of the

| Capabi | t P
PR S VR AR SR Fm” B PLiRLE offiecip 2 byte Alpha-

LaebooBitinbs Féadhit el dShAldiSpeBERk Yhd he ght%@‘ﬂlfeeﬁlﬁhﬂ‘!@rsor bitmap image
packet |ength specified in the packét length fiel

sepraseed as Fnupehgr ohpigelsof 20 for one enbodi nent, not

ncl u ngth _fi [00309 The forna
03247 W0 KA RSBy 08" el 2 BO38RL THE AR o bis o
&ﬁhﬂdﬂldiﬁ?tﬁat ican b‘éhﬁ‘d}ﬂaj'eﬁ inl RGB/ formAs J€ee thert! danndtduse the RGB

this the of packet is structured to have Packet
@@ﬁg@tht erpl gqluep}s [Fero. cbhe RaB Capabidjty wardisrogpposed of three separate

B{%{ﬁ% &1'2@5 1{)} Qg@%ﬁéﬁb aFé {‘réﬁ@%%}gtg% trlcgl n@'a ﬁltgﬂltﬁ%ugh 0 define
Res ﬁfa\Xﬁﬂuﬂl nuitﬁber of bits of blue (the blue intensity) in each pixel; Bits 7 through 4
define the maximum number of bits of green (the green intensity) in each pixel; Bits 11
through 8 define the maximum number of bits of red (the red intensity) in each pixel;
and Bits 15 through 12 are reserved for future use in presenting RGB capability

information so they are generally set to zero for now.



Cr Cb. Capability, Transparency Map Res., Capability
Bits, and CRC fields. The cCient IDfieldis
wo ysoai4by reserved for future Cient | D use aPdI/US2004/029529
currently set to zero. [00310]eqhe Al pha Cursor
Identifier field (2 bytes) contains a val ue that

- [00313]dent | Thed-tyte Moaotlrbme Waphislinuicols Wea @ spdcify tEnumber of bits of
i mge pl anes t%en t he

cl |§1§¥ E%orts n al Pha cur sor

184 1R canglem dispiaged ﬁ%gn%oe%qom fcam@e df a(cliegt gannot use the
1mohBciRBBe SBRAL! y the
Almr(J)ha- 20 gggﬁi?%gggﬁ‘gfwa :s]/glge {e{ datO'}fe c%'he A glggql BYrd Derved for
Chyperoi wset yndPack eherefol’h,egmeraé}yt setetourdrs. aBigi :quﬁrough 0 define the

Al pha- Cur so ga abi | ity Packet for eac
PR B PEGber TG T SRR oSt CohgRal. These four bits make
Alt ?B@sﬂ@é' kS QecB tHRBaM skd c()hﬁl‘)tg of 2t 485 BRECIf thé §a159 & zero then the

of the al pha-cursor bitmap i nage expresse
nmﬁbeth@ﬁe mm@tssnwhupp@rtﬁ@by Ehetqlteet Al pha- Cursor

B R U
pmdeds$ucl[1 Q@ Bhgln ffﬁbeﬂaﬁrﬁp ﬁbiérbt Yhis ﬁﬂlpcaﬂ%&bge({&éﬁ@? byte fields

to specify the nunber of bits of resolution th

b ai%lpt%?é& -bih weob afdiepmend causehdbgtei Gieltls daratigh tase32-bit word
tﬁlﬁr&%@ format then this value is zero. The RGB

Capability word is conposed of three separate val ues,

[00315phi ch The meteemrr@pabmefmmbﬁmmmeg @€ thfbi@dtion that specifies
t10de ine_ the maxi num nunmber of bits of

th
bt:hﬁ é‘“{“ﬂ’ﬁ’egﬁﬁ’kﬁe"ﬁ rﬁf‘éH%‘i’I% %at Fan ’éﬁ‘aélﬁplayﬁ%bm YHFh €r format. If the client
thhastale 4he 9ot 08 b e fg%k:? e 5] er f h%?ll}? flﬂ %ﬁlbodlment

(the green intensity
8hdé£f Ch & rt Capahiity wond isuvbgosef oftthtes. sefnarlaedva{ﬂeb vifte CBlts 3 through

G et it PwRLE of 4itht et echr dapls iy through 4

ldé:ffﬂ{ b QRax§Rubl t ‘
S Bl B B Bl e égg %‘ijfi%tmwmmugh 8

1de|61ytne 0B ioatimyme ncuaqbaxb of |btt§/ that eslpdmf)s thesafdsampls,pam fwth Bits 15

n bi t resol ut.i on that Ia ed
B e R S RG] i dsening: Cada Carabu miomation
rmwamhg , O c ey belfdaRt foldefo.val ue is set at zero. Bits
ough 4 are reserved for future use and are,

[003161 her ef"JEhee1 b@@nEqaamayengmMmRz@}h@tlorgﬁe]gi @ntainvughesDor information
a
T O M AT —

posspadreytmars pabid yalud alayeasse poiell 16 @)SiSthe WiuelistRro then the
15 bits. If the value is zero then the nobnochrone

RPERACICY MAP 18 U ofuPBaries, fomdhis | alpha-curpgognage puider (the buffer
Lploikicl BPaRIAIS ﬁaeuiso?id%nﬁﬂép@aag a value generally

serve for uture use such all bits in this
[00317]f i el d Theel-bgt QapabiityBitd ikl piolvides aules sy xgOAH@IYN that contains a

ds o align to a 16-bit word address and
Sentfogsufucsberity ofabBities RgRcistpdavit 17 lphibeureor image buffer. Tn
6 e8BSdiment, the ﬂags are defined such that: Bit O acts to select Pixel data in the

alpha-Cursor Video Stream Packet to be in a packed format. Bit 1 acts to show that
transparency map data in the Alpha-Cursor Transparency Packet is in a packet format.
An example of byte-aligned and packed transparency map data is shown in FIG. 76. Bit
2 acts to show that the alpha-cursor image plane supports image offset capability using
the Alpha-Cursor Image Offset Packet. Bit 3 acts to show that the alpha-cursor image

plane can support a color map data format. The same color map table is used for the



[ 00315} The 2-byte Y Cb Cr Capability field contains

values or information that specifies the nunber of
wbraos/ogf46T esol ution that can be displayed i n YpCyUS2004/029529

format. If the client cannot gse the Y O Cb format

then this value is zero. CGenerally, in one enbodi nent,

t BRphY-cERoFimed dphinkt ta¥ WOuEd| Br GRITRRSL Anfbe RS and scaled video
separate values with: Bits 3 through 0 défining a

mabk¢a¥iim Thereekar notp B icorfigured usipediciGplemdarPacketrgéssribed elsewhere.

its 7xthr h defnin h [ nunber of bit
[0031$hat SF]JBétE iﬁy%{uﬁg 4&@ géasr?_p e%f&aﬁx{%@?ﬁ?ﬂ&r e gg?%%raﬁ ,t%ere%ore, settoa

deéroniahg dr hegieRxelrum nunber of bits that specify the Y

sample; and with Bits 15 through 12 being reserved

for future use in presenting Y Cb Cr Capability

informatio or ej et to
zero. [OOS‘?L%] Thé%ﬁ&g%‘ é@?ﬁ%’éﬁ@f@%%"%ﬁ%&é@0| ution
[00319)i el d ThatAdpsCusbriEsaneparemdfyoMiapthacket defiaes tieainfengSof the image
the nunber of bits (de{%itea) in each pixel_ |ocation of
r

t HBORRSASY EPSIOF thenargeilict rahriepaireas dipage planehi Sompeapppdications may
ulr@R9€mnk a@éﬂcg l’lfl% Bat ikflalf%aethé(@gféealﬂo%tnﬁlsg Qath BER cAd6e transmitted

transparency na not supported for

aimphaingle pavkei. nhythebaitises, nulipldAlfherCurspretiahsmaerty Map Packets
t he ha- Cur sor .J.denti.fier Fjeld). .[00317] The 1-byte .
b S5 Bt it R ittels g pubeh Lt e P B Yo,y using the

t radnsFRO} MRp X 2881Y Ftark IfRUS ddidhibeiPBAbWY These fields operate in a
capabilities associated with the al pha-cursor inmage

beiffilsr mapper asribe Bl ansnY  Stam éields #f sheaVédegeFtreagdPankeh A client
t = t xe ta.in the .
PR i, Qo 6} S oRepL AR AToREERR! bty Mg Packet in one

f embedimetd tsidg @@t Frahspasdiey MR Resdli@ds faldestciie PAphAl@umor Image
in the_AIIPha- Cursor Transparency Packet is in a packet

f Grpability Fagketfanpach specifigtalph-Cyred Piing spacikied by the Alpha-Cursor
t Y, A j Bi

| LRIREE FASKATRY APLECLAce AN, CONBNY HRko Ty B! ngts
| Cge ODf fdtls cqpade | ast pefose Mgr dther pheken- Qiscased| somge. In one
O fset. Packet, Bit 3 acts to show that . the . i

a?raﬁ‘acil@s% arvai%@fél’a“‘ fﬁ?s Fagket oppdiald i essdde idensify aipacket as a

fﬁ#mtcur;f&errﬁgs@%eﬁ%ma mapidable is used for the WO

2005/ 027467 PCT/ US 04/p029529 65 al pha-cursor inmge

[00320p| anesThefarmateledie fAlpha-Qarsen Tnanspagec yoMiap dracketdos omd edbodiment
vi deo st . JThe col p..s configured using th
B FRE TR ek it Bl B tutBr Bl poke0s pHetEeLo Rave Packe
t hémig P k& Bypee fEL¥adD, QKlFﬁélCHfsﬁr W&StifiBE Bhfsparency Map X Start,
generally, therefore, set to a zero value or logic

| Expappargry Mk Statr enspareany plapdiesplutiap, Resskeyd 1, Parameter CRC,
9] The Al - Cursar _Transpare RPacket
L DA tenE S SO M Plap HARORAS G VB FREKE

[00321f or t Mehs pagyid AgshaaCpRer tdentifier fisldeishl @M8e thANEentifies a specific
appl i cations maely require a transgar ency map that is
| Phspursorplanc elf dhe ghient SRPRAAISA alpat-cemser eagerplerasithenctpe Alpha-
[ jngl : . ases, nmultiple
A? % gﬂ&l@%ﬁgﬁrwgﬁélﬁ%}ragﬁ%?{eﬁ/gop& Pg'cket s nmay be sent,

[00322¢ach WIthd12-dywi Trasspardncg NiseK @kl Y ISeart fields pactesieyif @i absolute X

bg/ndu icr(]) rdtirITaFf‘es, where the point (Transparency Map X Start, Transparency Map Y

Start) is the first pixel in the Transparency Map Data field below.
[00323] The transparency Map Resolution field (1 byte) contains a value that specifies
the resolution of the transparency map and whether or not the data is packed. In one

embodiment of this field, Bits 3 through 0 define the number of bits of resolution that



Transparency Map X and Y Start fields described bel ow.

These fields operate in a simlar manner as the X
w@r@so2ast Y Start fields of the Video Stream RaDKS1004/#29529

client indicates an ability tggsupport the

Al pha- Cursor Transparency Map Packet in one

emadmrmtrampamwm@ fEbrnispay. anty Whies Resdlyuhd eith it€bd from 1 to
VA‘II h O'A 8’% EHFJI%a Capabi l ity Packet for each
OB e MaRe TR PR Sare cepugerpd eiyalig his vasue should match the
t
RerEEgby ppy Bl ih HePTrabycRichel i ResGhRIRA L3 e gpph Cursor

| IngdecCapabidipie Paaket. aBltSb@ﬂﬂo@HabareQEMedﬁaﬁﬁﬁﬁm use and are, therefore,
a value of 134 in

RIS a R 58 i Bel Moo LBH WC @it of it bpacReaiieswhether or
anot%@’![‘ﬁm% le\H[ﬁDﬁtﬁ% BNEKMRE: 13 enc%ﬂed[fg Zﬂf]b1T’;]1% equal to ‘1’

format of the pha- Cur sor™ Transpdr Jacke
othen &b beanspamency iMag Petenisiin pﬁd;l(éd f66m, #sl i§ é@nthe nlafal iS byte-aligned.

Zlgtrl]g%ﬁm%}ga%i%%&ﬂ/ %12& Iﬁp{%r%ll%qt% & ur ed ; &Hp %a?a E;ag}lfo%&tln elsewhere.

| henvalhé ©f thid bANGRA RAEHY tﬁ\@mag St g{ttl, £ e
NaﬁngY Start, Transparency Map Resol lution. E@%g ‘@ng’“i field of the

And{ussor dmege qu?"éﬂstfzié?ﬁék%y I\/a Medi a, and
[00324}1:'r aﬂz 3 S%&t h@& {3%#1 &l Ved féoglngréhls%- Hg?refo%/ all bits in this

|fmbéah nief gemaradly sgrequdilito a 1ag1plzarccluvaoa:)n@b@@@se d»ffthisfﬂéld is to cause all
ent %ﬂfgor ttﬁ g?nal pha- cursor i mge planes then
Aﬁu pRgque dentq phig thadobit siord addispeanst capse (4 lwte fields to

Jﬁllg[]Q@gggjbltT‘p@rd%d%tsg Transparency Map X and Y Start
ds each specify the absolute X and Y coordi nates,

[00325l/\her e TheePyanater CRGilishhe@naiys Woks-Dit BRAT of all bytes from the Packet

HARER B R e A leCReif 8l fo Goctbien pheentiv packet s o be
tdiasear ency Map Resolution field (1 byte) contains a

val ue that specifies the resolution of the
[00326) r ans gigr éhrcYramsprrencyt Mhp Datr field, eavh transpatetcy mSp location is 1 to 8

di ment of th field, Bits
BRS SB ikl R R Rt mad: Sasing B i R dphannd Corsor
Wehi2@BehO2 MAY PRER UBRE Othe 0fid 3rB8par&adyS nab'm@ *rlbe specified by

t ranspar ency map table items. Valid val ues peci f
Qﬁuhg maltiple packgiswitly differesit flsansyatenessMapdada ond Wran&m:lrency Map

rﬁf?s"}&?%ﬂ rg%a&{%ﬂ d This value should natch the

val ue returne ent in the Transparency Map
[00327]Res ol mtmm;ﬁa @mhspameﬁdye\w phagr CRCIRId cdiiBfea GoRATR LY only the

i,acket }s{fépg?t hrough 4 _are reserved for future use
ARYISBRENCY Ye g@% & Cafails tgicheck then dbg Trapsparency Map Data
kﬁgétﬂr BEARA Bt ﬁl@tcﬁié%fgr cddhnt shallq;ewga"e e specifies

whet her or not nspar ency ais in packed
or byte-aligned form If bit 7 is equal to "1' then

the Transpgrency, Data_is in packed form and if
0" the da?g Aff%‘gcﬁfs‘l"ﬁﬁ’éﬂg" ﬁgete&if keh e of packed

[00328]and byhe A HaQG&@orT REELNPY
and oahé e@ﬂ) 90 vaﬁlzdeb%of t hFScl%Pa[begﬁ‘fthH SJt(SAE@w%ffset pf the cursor
fpmbthe uppertleftivorn€aphitiel intip disitlay fmagded Tife fohmat of the Alpha-Cursor
Image Offset Packet is illustrated in FIG. 77. As shown in FIG. 77, in one embodiment,
the Alpha-Cursor Image Offset Packet is structured with Packet Length, Packet Type,

hClient ID, Alpha-Cursor X Offset, Alpha-Cursor Y Offset, and CRC fields. In one

embodiment, a client indicates the ability to support the Alpha-Cursor Image Offset
Packet using bit 2 of the Capability Bits field of the Alpha-Cursor Image Capability



Al pha- Cursor I nmage Capability Packet. [00324] The 1
byte Reserved 1 field is reserved for future use,
wo b@setase, all bits in this field are gener aPCHUSHEN4/029529
equal to a logic-zero level. Qe purpose of this field
is to cause all subsequent 2 byte fields to align to

aPadkebifdr auch dpacflic esiphaqdrsonBme 4pboitied q[ethg%lp@a-Cursor Identifier
a 32-bit word address. %00325] he Par anet er
cﬁé%f fémhﬁé?%%oral%e trapalinty Backst. “Ipyaneseribeshimente the packet

Pfé‘ﬁ ﬁt1s f1|x§ &@%Bﬁﬁl@ VSHe Bad e?t.,gn%tfl &16 (ﬂ 1% or gmbodiment, a

ai StOC e entire paC
dekat i) of[ IGGSQﬁitlfiES) thetfackef nans ﬁ&pl&n@yrsbbbne@a@ffset Packet.

i el I 1to8 bhits
e N T L AT
OR6Yiz0h Rl BarfAN JerkibAlS QEspedifvalys PGFERD ©Of ﬁ{@pleﬁaﬁggt %(ilht,ulﬂﬁ Mand top row,

the entire transparency nep nmay be specifie
s@ﬁEﬁChgelmfmmkeoibﬁnc kegtser wnade fdirh ftler kefit side anbioprafniey/main image.

o Xl LD PORART S eNesn B )P Pehensal sy e Veox the Client

QRC Thig fidlCienésaived far fhfinbhte HaGhaM be Wit LES.
Transparency Map Data. If this CRC fails to check then

t he Transparency I\/ap Data can still be used but the

mage O f sci Pach BT SoL PRSPt Sor T rge

[003300F f SGtTﬂEﬂQ‘kl@ha Shesoir f Vadeot B&eéinachk‘ét ofarG€d videot [d8ta to update a
cursor fromthe upper |eft corner of the main display
i fregasul wgmr%@ eiPha-prsey) ismage lansor The piag ef fis segion may be as

P, |

| %ﬁgfé&es deﬁw% glp#%:l] 5?5@%%&%%ntg s?fay[s hﬂn%o@?ts eft%e Z?pha-Cursor

Péﬂkestm&nﬁa%m ilbdtratied n PK&:WESL Alseglgtvlg in &mmt inlofR&mbodiment
[ D X f set a- Cur sor

&f e RieD; SHRr PackeloiicogivmL o Hacket JenpnPacket Type,

| BlicRRTIBSVIdRS TR Fbirar UQHRROKL ?Edﬁe@hﬁ*(’%{d?‘g "X Rigth Edge, Y

| mage OFfset Packet using bit 2 o

Beattont Edpel %StarheY Atah EP-D@]I IGount, IPﬂBegm:tﬁa@ﬂ:blPlb(elt Datﬁ\ﬁmd Pixel Data
/ 46 PCT/ US2004/ 029529 67 .. Packet for each

speé e%‘i R4 GRS Ebah éﬁ?ﬁe@fi’fc?@ﬂ a9y 2biy " SuPPOﬂ the Alpha-

At pha- Odes FtrehBePidkEi &1d it§ habslarfl RN (S e Alpha-C
Irrtg e Capab|rle|t Packet . 1 In ong erggg%?nenp@ thegspé\3 Rep o ursor

@@g@ ﬁlap&blhtyX%@ gt for @aCfa@esﬁl@vmlphaer@rzPlam &fpeﬁélc&dmy the Alpha-

lﬂ?}ﬂn ! | ﬂtﬁ ? flei({]OP % &1"&9. Hrs/g‘f éﬂ%ge(ﬁ khettpz H%ége% yz?lue of 17

E’mcﬂeepackémﬁe? ﬂ}:ldﬁh&w&tebﬁ Rlefifidyar Haske04s Beidd1gh Xl;qaf@’lﬁ%or Video
fields clcgnt ain values that specify the horizontal and
\#éﬁe?mc%ﬂ ekishCelisng [ fiekt Esloitesy s reserved forfypwe ugprsumBlient ID,

f 0
%ﬂsge e S RERYE s BV i e ar
[00331]The h(IIhleé?ﬁbytb D’ldecﬂﬂagatmtlﬁlbsdr@tﬁrﬁdld aoﬂiﬁlnbllﬁformatlon or a value
9 rhtet% \{ledfor the di

R s%em ies t nnat o pixel in the Pixel Data in the present stream in the

present packet. The pixel data format must comply with at least one of the valid formats

for the alpha-cursor image plane as defined in the Alpha-Cursor Image Capability
Packet. The Video Data Format Descriptor field contains a value that defines the pixel
format for the current packet only and does not imply that a constant format will

continue to be used for the lifetime of a particular video stream. FIG. 11, above

illustrates how the Video Data Format Descriptor is coded. The format is as follows:



ID. This field is reserved for future use and shall be
set to zero. 35. Al pha-Cursor Video Stream Packet

wQ 0@380146The Al pha- Cursor Video Stream Packet PEF/UBM84/029529
video data to update a rectangglar region of an
al pha-cursor image plane. The size of this region may

[0033he as Isomd tmbadimest, WHel hidis {€4:18Y ardSO0@ItHen 8% ¥ilké data consists of
entire ggspl ay. The format of the Al pha-Cursor Video

SER a4y phmerechreme pixply Wasedhe AURPes 0f718ts %5 pitedinddfined by bits 3
F{l"ﬁ’:b g% 0 binti?g '\ﬁd&pﬁgﬁ' }Banrﬁfat gte&%tpﬁél BD engt}{ﬁoq.lgg J g then set to

t r eam Pac IS structure
Tyep:re Whéet bamt[15: [D,%] Wed®01 Détea the rvidto d‘&tti lcoRdi§te f aif array of color

f Y T X Rigth Ed Y _Bott Ed
SPxbls Th aph) spechip ErorBEeel el pee DR piiRe S Bbesh O of the
aV‘ijdeB' D#h Adaha DERH Edre\lv&ﬁ delflﬂe he nﬁﬂB&?hﬁBﬁ% B%rapmel and Bits 11

client indicates an abil ity to suppor!
Clreyigh 6\4rd eet tSzerwarVRer kitd [ 13r3] iates‘0a8'sthen eHeeddeo data consists of an

PRRROE S wkeh o e R s s it co O Borerimuig] o red is
byefinee b tRa1 thkdusArs, ieMihbdr F bits %Eldpﬁfel (Sihgreel? is defined by bits 7

Al pha- Cursor | mage Capa ability Packet,” and va
rhroqgh 4, med feormeber phdits per pixelrfitdus sslefined by its Bitamugh 0. The

oS, BV e AL HE 0 o Bt SEL Rl b, sreen

uamllﬂusea Cllent | D, and is generally set to zero in
e wel |l understood in the art.

[00333 oosge‘j%’ e éltﬂg[léylt% agﬁ @éé e gle%dmatmrstmf@l ariag|ofl video data
Clﬂnﬂ'@hrlsgbr&r%ﬁﬁﬁt' \Q{Bh %m@ﬁﬂé wa clhl'@%g RGH c{q' an ?%ng number of

format of each pi xe in
shitsgmrpixel ofHemipmes éYT) isplafiket by Bitel pikxelghos tike ﬁlﬁﬁlﬁtof bits of the

(e cPRBOBBHA SR oY Rilbd Brati do 200rhhcuwmher tafcbits of the Cr
%oﬁrﬁ%néﬂ%r@ QEFIAIBGEL AP "ﬂkﬂjo{l%ﬁ ¥. Tlﬁ@(dﬁfg d ¢p S%MPQ%%}I%E Qent at half

Forrmat Descriptor field contains a va ue t
tth@ e sl Y. f’BhErmtdebosamm@ nuthe ePikelpRataeportivh yof ahid p‘i&kSt will be

R85 WIS Y N G oY By Eeipay . gty Vi, - where Con

@n@CrﬂlJare a&s@\dﬁtedl Wit St éﬁdeanPV&nfdf@szdﬁfa @ﬁh@ %%ag%tclated with

Descriptor is coded. The format is as fol
260 w7 B3, pPat/soSmO OYn 0 PesR V16 ar{dmﬁafi]arel lrummce values of four

SRR PB4 4 30 5 0 150 85 5P o

tcbmpnmﬂnsefs thé saihé as pRMivrowit IUYVQBFOU}KC@YOII%& S If3there are an odd
g@u gh. O of the Video Data Format Descriptor word.

oh af pirels iy A raw dXeRighbRdgset X beft Bdgo+ Wiie thepwindow referenced
b}%hé‘%]l?&{: §ﬁrea919 Pacildd @iknt tﬁg o gaqg g&lrt%lp&% E%lﬁb(r)lfast pixel in each

ray o pi xel's"t hat "each spec

trow ot foe dioldobeat bynthp Y padbedf thy firdipbl bf themexglwd of t he
Vi deo_Dat a Forna DﬁSCI‘I pt or vvorg defi ne the nunber of
(00334} 1 o Pt TRrapupended thaj ‘t’%‘dws UgIRE G 6r trmathaverpwidth that is an

%%rpnuﬁ%@rnofbﬂnkélsl ]-ﬁlelﬁ]x Gta 19]aOPacIk?€ Ehatllhgon\fél@ A2k Fumber of

consi sts of array of co or ptrx
fporelsatlt maercentatream adder exeh ruintter ppixplsXe lthoéast eheteSthe last pixel

of the Pixel Data corresponds to the last pixel of a row in the window specified in the

Video Stream Packet header, i.e. when the X location of the last pixel in the Pixel Data
is equal to X Right Edge.

[00335] For all five formats, bit 12 (designated as “P” in the figures) specifies whether or
not the Pixel Data samples are packed. When the value of bit 12 is ‘O’ then each pixel



defined by bits 11 through 8, the nunber of bits per
pi xel of green is defined by bits 7 through 4, and

wo b@soembher of bits per pixel of blue is defi nedI/bg2004/029529
bits 3 through 0. The total nggber of bits in each
pi xel is the sumof the nunmber of bits used for red,
gaebeach et voithie eadlDPR3Bin Wb @ixddilsa [idl id fb]yteazﬂgne@ Wkih an MDDI
then the video data consists of an array of video data

 RCaHTase Byt RBMERTT OF e Dol e 61 JHER eMPaN Sl dd@ach color
' Wﬁtﬁfﬂ@choﬁxel-ﬁﬂqw% Qc% is %héksedﬁ %ﬁ th@%revtl(hus pixel or color

| um nance Its
nwnbmraplkelkieatvsng)lﬁo tinesed Glis. corrponent i's defl ned by bits
t he nu of th

th h 4
100336 oo ens m TR U, PiE| Dats R Buigh ok (Frlyteshasrpseres of bi
FalcQRANEB itePtded 8MolRvsNBifs 1 Mo sak& v %esd-{gg%%(gltxel data is

vi deo sanples in the Pixel Data portion o

wioufedp eFordrigeaineseef 4%’ datd fsodisplag@iointo ofnfor Bath é&a& ]f,or bit values '10',
nd
8 P e e % g ror N s 0 R e ia @ply to the right

aggociated with Yn+2 and Yn+3, and so on. Yn, Yn+l,
Yn+2 and Yn+3 are |um nance val ues of four
[00337¢ ons e cBiit i2viadigatre hethar er sotibg Bixebldataris praserited iran ingEh‘lace format,

T t th
U A 90 S pSTTEARE S 510 . oo
nha‘m,w nofabpi ()peleﬂ; Yi ¢ooddinare) (and?embﬁteEdgq whet dd@hicifE8m one row

int %\évreferenced y the Video Stream

ReXth eflﬁléls hpgpyalue ot r és%lsmeﬂaga&aes irriaterlaeq format, and the

0 ug o
?‘ﬁgx)eh?rﬁlgetre%figcéreﬁﬁ eW ﬂgJ %gﬁttlefnr %c\i,v\%ﬂ?g%?g A{ﬁl h}i‘fite\gf)éla{o e Ofext. Bit 3
rledlomﬂeﬁmedletﬁlml Datm mlmﬂian@pﬁ(eﬁmnﬁat f Diisd siméldetodthe standard

th t hatd d even ng g} | xels. The. Pi xel

Eeéla‘fenmé’ B LORIED DB 2¢ BHE enmtafﬁ agipgis rgrisa} insfead of horizontal.

PivKeh Bit 3 fs TRYheCPRERDA 238 %!
int he1 casse where the Pas%lpg?fg‘{ndgeg?ﬁt Elgg%?%(fe aﬁ& tie column
dmmt@s peinelsX tcoordirate)as tingsementedbyal aeachrsutdessive pdmi/vls received.

‘ o, Str gam Packet . header
i BHE s Toldthissl GHR8 s FRRAORE] oo, R e furan number i
H)ﬁérameht’édbggais chéh pix8iighdcefsdge. [00335] For all five
rmats, bit 12 (designated as "P" in the figures)
[00338]s peci fBib4 igieaterehether oronot threPimek dita Datelatechtopd ésp]ay @®r a camera,

08 SRSk gt S R et st o 58l PR HeMisgless phoe or

Givhidar deivichion e@acmpmabﬁ camipuit&e oPsuctlothdrtdaviceLastitchssed above, or
\F%e(a al i ned with anp MDDI. interface byte boundary.

atp g %‘g Jeangertsgl tto pp fagn ajeamera Ruidaioke pr dispctiynepupled to the

C Wyt i L t
e N Tt 1810 FEPIheRUAE s bng Bindbot o Mogh i hplay frame
duffex eWHeaBit Ags hb’ Rinelsdxth {3i tiedng {rﬁhﬂs&&ﬁdd ﬂorbrcfftﬁn a camera or video
ﬁnbodlgent, t he eI aAttr butes field (2 byte)
551G Ok ¥ ee'é’PB*fs‘"‘ e‘” ung ‘Y‘H]a QYYein the @ftpr et ed” as

[00339]f glt L\O:Eﬁ;t 585 t&sedvednfdr Quﬁ?é 86 oh APpIABON SPHRYMBD Shterface and is,
therefore, generally set as zero value or ‘0’.

[00340] Bits 7 and 6 are Display Update Bits that specify a frame buffer where the pixel
data is to be written. The more specific effects are discussed elsewhere. For bit values
of ‘01’ Pixel data is written to the offline image buffer. For bit values of ‘00’ Pixel data
is written to the image buffer used to refresh the display. For bit values of ‘11’ Pixel

data is written to all image buffers. The bit values or combination of 10’ is treated as



routed. For bit values of '11' data is displayed to or

for both eyes, for bit values '10', data is routed
worlog/otaet he | eft eye, and for bit val ues '01' PCTHEBZ04/629529

routed only to the right eye.7¢00337] Bit 2 indicates

whet her or not the Pixel Data is presented in an

it @niatid e/aflmrcrradeslgnmdmami Piakluéatofs igdoredBmdindd wirli@n to any of the

pi xel .d |n t he standard progressive format, and
P iiee ety PR Ay BRYYseVOL iitig iaRRlicasionssof the nterface.
00341]NCr eNBitk %Cthléb‘vh i 15he0 rAENR oY 0
[ r]rext When thlsg bit hgs a val uetd:#gg% Qﬁr??r% Wﬁmﬁef’ ge erally set as
i gdPn interlace format, and the row nunber is

ooy ot B pietbodimetls e HAP S, Rbreamaey st Bl ity the absotute X
ahideYNeordiRhtée bf kigy pathe (X1Sdt, I8 ST4HY {)ofilrthé ﬁrﬁ% E)?xel in the Pixel Data

standard interlace node enabl ed by
i fieldy IThei hbytesX LeftiEdgsl andn¥ TepdEdse fiwdds gpenifalthe X\Nbefdlnate of the

s ok 8p0 5 AR O eE e S B85vaon a y
crhe rRiixal D) fiekl, Ivﬂﬁle&H@M Ribhb¥dde agd 828 Citfse
pi xel is receiv When % t 3é?s "1 ?tﬁgﬂﬁPl xesﬂlé{gS %\peelfy the X

|‘§)0F4%H§Pt®rthatfkghb|esi&q andrthatY cegrdinateeof Bleubottonu etige of he alpha-
| pi xel is received. [00338]
B&?g"?r%g g’%@éﬁv@%ﬁ rn:c()l'r not the Pixel data is
[00343} eI at €bhet leal Gowplfeeyd @ byeapedifies thesumtRF 6f PikkR ih She Pixel Data
v§ E transferred to or froman internal display for a
91 ¥-phone or similar device or even a portable
00344 Oﬁputﬂ{ 29 eSPﬁQmQEeP@Rcdﬁ\é ! v
[ P he dat : [ s&tbel ng transfer rjgggo%(gﬂg? gf(?%érﬂnsozeagla%gs fiom“the Packet

Hkﬂngth torth@Pixel Gourgc Il thisdCRE@ Ifaits to chédketherdihieientire pABRA is discarded.
dat s being transferred to or

it 4 |
[00345? rom aT i %%Fla];attarf?:lficmﬁﬂf‘? &E rayipdfedginfonmation that 1pfo g displayed,
datiavhish ReformhaltERRSTHe hafhet BesFibld Btk Q’?d‘é%r]gitg rFo¥11ngt619escr1ptor

devi ce of some type, such devices being
tfiedd. aFhe dé[tﬂ)@fig@l}smqu @ei"w o ertinacias dlscdssﬁdmi@wlnsm or

ppli t| terf ce and

[00346]a ner a le gg ata FI\P@%' 2 byaers centalrr[so%gﬁﬁt (gﬁpsofwlgm{he Pixel
(Da:r elfld GRCa%riﬂ&dﬂ&rﬁoiBﬂhisSvﬂﬁ@ﬂaﬂ§ BRI thy Piel DATECARULTIYe used, but
where the pixel datais to be witten. The nore
§12Fe€Rf:|eéTOéFP%@tl%m&feéne@Fﬁﬂeussed el sewhere. For bit
values of "01' Pixel data is witten to the offline
i mge buffer. For bit values of 00" Pixel data is
\Wcaled dfide@Strieam Images buf f er used to refresh the

displ For. t values of " 11' Pixel data is witten
to ol Thp ferfarss or prRiognl i meghagismn 6F reeshesd paviidas spport for

sé'e@ed lVﬁlCE) rsﬁ@&rﬁqnﬁg V\@ai? 9@&(’ Qﬁgﬁg& tg%fl()&(" gﬁogg/gg %(i} ?ICQCIIYC%t that is

an invalid val ue esi ghation an
sepiest bdgeand sollewwthant éae drigirmhymage, t4nd the segled bhdeetsscopied to a

This.val u ve use for_future applications of the

P et Db aadr eldtton b bk diraled Jideor Sisem dangtignality and
hasbsibRdYsFBtoasiphBst i$ PRIVRIR d@sevdRRE &l ébllﬁ?Ho Aippotfidied video
streams is defined by or within the Scaled Video Stream Capability Packet, which is

[00347]

sent in response to a Request Specific Status Packet.

36.  Scaled Video Stream Capability Packet
[00348] The Scaled Video Stream Capability Packet defines the characteristics of the

scaled video stream source image in or used by a client. The format of the Scaled Video



[00342] In one enbodinent, the 2-byte X Start and Y

Start fields specify the absolute X and Y coordi nates
wo@tooshe74ppi nt (X Start, Y Start) for the firstP@i/Ks1004/629529

the Pixel Data field. The 2-byte X Left Edge and Y

Top Edge fields specify the X coordinate of the Ileft

eS@@naﬂﬁpﬁblﬁ@OPﬁkBﬁisesh@ant fgelalp i#EIE. 09. tAeseen in FIG. 79, in one

pha- cur sor e wndow filled by the Pixel Data
f?rébfefhmﬁm |ae8%\@9 Nidgoy ftreamy ferpabidf tyy Pelet dsEaefuret]; i) kpye Packet
t
&%ﬁ %Pa%:g&o the E)f%l{t?@ I@Ia fNutnh%r Otgng?rﬁ%%’ugcue%%}( BkeSlXe Source
| Magé( vikze) ROB I algjlityp d@drmdhro{rﬁ(ﬁh@%lhﬂ’] eReBeeredl 100 @iCh Capability,
eC|f|es t he nunber of pixels in the

| d
%&}W&r azé f%i?)é?r Belds) dhe PReK§SleApthT OB wb@man@m@pted tobea
f I
q;ﬁéélt Zh(ﬁl%%estc ﬁg El%{v{(}gnath tgﬂlf fidh) lﬁgﬁﬂﬁgéﬁ{ We@ﬁe@ﬁﬁ%%eld, which
t Wewserved fontuse éorpacﬂ«h@ht 3, mihwasedmﬂ to zER)AABtheTERC field. In one

Pi d t d

FIERERL bt et SHURHES ol B S5bat b S e S
|'@£ﬂhﬁﬂ1t$?§él{dt hsidg ;{drﬂﬁetyf ¢a6: bpiss EpfhWalﬁeﬁﬁﬁm%PReply List of
field data I's transmtted one "row' at a tine as

dihe Mabid Stated Bemipidis PaFK)‘-’(D346] The P. xel Data CRC field

[00349§>§t o T 1SRRI Ml of s P14 g p $ g identity e

- thexikiuke huiBBé o dmulthhddus Bealet @ilieo Bteamt Mgxt @Ry BS Blcated at one
count is incremented. Scal ed Video Stream | mages
[60834 7] Opﬁémm@lmﬁ@te@f%@t ghoukt dewse | regresh smplegatsy 2 scaled video
%Qlﬂqf rﬁ%&%’eﬁ of ?é’atledsﬁﬁé:(? gtré’zhﬁ'segre egé'}?]ﬁllocated. If less
|magestata ow th 0 send an i na 0 the
cthare tite mhaﬂmu'ns numbai' efl sd:aictd;]erdeo rstrS;[I’ﬁ:’s gy allldbatédtthe client may also
origi na , h led i ma is.copied to a
n‘Lﬁ“g @%‘“B F?‘@FSt Fref\ﬁﬁ%lFCEt itagionsdy tf\% disnt.
t r eanteUsiik: [ r

[00350?53 pr gizllfeded %f{)g%\%\(}wﬂgnelaﬁglze oftS?Et? %lds% %p‘%ﬁE %gmues for the
vihgkemuns tidth nand beigbf |rv.‘qadcw13oroﬁ/umhsqaledhedéi® atrezdn source image

- Video Stream %E EI 1 y Packet, which is sent in

rEBESHE S ATV REGUREE SSpeci fi ¢ Status Packet. 36.

[oo3sifcal edrnéi ®REB ClpaBidify ﬁé‘lﬂ@f@éé Velldes Q@Qg&ﬁfy[tﬁgﬁéﬁ])erﬂf%lts of resolution
Scal ed Video Stream Capability Packet “defines the
dhatrcan tberdisplaved infRGBdormaallé thevicdled \sderceamasfncmmet use the RGB

R BB 2o AP g o S o
Gajeakeparity uHﬁ@K@i valGesSWANN B3R Methaddgh 0 Befiif a #8axiMBm number of
seen in FIG ,. in one enbodinment, a Scal ed Video

it @érhhea%%bluptlytenﬁw dr epch pirehy &itsr e threwghh defimiag jthe maximum
oot VRS Ty B el WL, Bl Bt o

@afininig|thd maxikno abmberofGagaliirdd (the redaarnsiey id each kel Grhile Bits
(igp bilit Reserved 2, and CRC fields. The packet
@Wgh Gife TeSEBYsY FrE fiuture dise dn dstusel qepalylityadefinitions, and are

generally set to zero.

[00352] The 1-byte Monochrome Capability field contains a value that specifies the
number of bits of resolution that can be displayed in monochrome format. If the scaled
video stream cannot use the monochrome format then this value is set to zero. Bits 7
through 4 are reserved for future use and should, therefore, be set to zero (‘0*) for
current applications, although this may change over time, as will be appreciated by

those skilled in the art. Bits 3 through O define the maximum number of bits of



fixed 20 bytes, as shown in the length field,
including the 2-byte cCient IDfield, which is

w0 e@siraea7 f or use for a Client 1D, otherw se SPCT/US2004/029529
zero, and the CRC field. In ong; enbodinent; the
client indicates an ability to support the Scal ed
Vigrhgscali theaotan &dpahidatii yixeac FagseUdunbitanaRé a@issible to specify that
val yue of 143 in the Valid Paraneter Reply List of the
VEIShpixgleongstReplyo Llﬁé%ltSPalEtb@tvalI{eGeza@} thppdhomepeehrome format is

ﬂt\llﬂrﬂé% o) el d contains a value to

| denﬁp?%/ th ?raéaller?ﬂm n efer "of sinultaneous scal ed

[003531| deo Fhe Basnrvd:dwhflel’m(\heteel hj/tb))rsa’emdveait foo figuretise®n ptdviding values
a request tq

uld d
o s SR YA0H HEdm BREL TR g heriarBesumently, al
°E1t§ Golied 18 ege SE ﬁ)aﬂslogfce @l r gggﬁau% s@c(ﬁ{ &k fkia i £/ cause all

t han the nmaxi num nunb scal 0 streans are
asubsequteati 2thyte Gelidemo atigy talasib-bidewyrd saddedss andichuse 4-byte fields to

el uest %%gd oyﬁéﬁj%her resource limtations in the
cftt B6f °5&our ce Maxi mum X Size and Y size
[003s4fi el dSTﬁ@ 2hytey) CB e dprbitiey HERl éd?&antl I@ﬁlueﬁ'%‘t @%@&fg‘ tAE Bumber of
and hei ght, respectively, of the scaled vid

sbl@ﬁ @ferewla@@l thak pirebe displayed 1rna’n6b (Crdprmpitx df he §oale@54deo stream

BaBRRERE Lt el 5B, REFH O Mo voro

F&ﬁlﬁaseahaif thtde tdparase ahsignad delues twiedM Big B0thréied Oh&flnmg the
format then this value is set equal to zero.

R@BX%WWF& ofubity thag S(Péﬂfibélﬁ‘dcéfsamf’lﬁ &tsst phiougle 4 defmlng the
URSLARE n\ﬁ b5t Pﬂtst E-lat %c?fygtlhue t?%uggplg,l ARl lTltHIQ)ug? y8) defining the

nHX|nun1nu er o ue i ntens

i maxiagin pubk; oBbits spedifyr thag‘ﬁ sAmghéxs; | anid ngith BitsNBX krbiigh 12 being

nunber, of bits of reen h reen intensity) in each

piegred %ﬁéﬂtgfet‘?efﬁ g yéet 8&Fi%i ng the maxi mum

umber . e
el i 8y PO lE Bl tRld oy RSl b Mok Ly gpbeity capabilies

fafﬁtSmeéetil gigthithe $aaladrddenpedand. | The Oadsiane tefinesl, as doldovas: eBit 0 covers

ERGhsPH e bt EElP e ik % o Y e e g example of

npaked ad bretafighdd pREPUAh 1i© thmkarﬁéﬁlrpﬁl@' 8ol pyedid f&served for

nmonochrone format. If the scaled video stream cannot
dstire Hee pish sl baest fto zeigs Bih2ns rasewyed §ofutre usetand shall be set to

d&. B i31t gox%{%ééyi IMed sBESn %‘ﬁ?grczagr 8‘: %I{eﬁff#eaﬁérthe color map data

erefore, be’se

fouﬁaite Mheappk icolt nQPsablalid et gbr thbissaleBYided deBSnsUEqE used for the
time, as wil| be appreciated by those skilled in the
dpein igjage byffenpdi e olpheFimser fhegenplanesunt hriaeler neap is configured

il B A PRAL bhc RO PRERTE DR 7 iRl 3RDFerved for
dosst et arsgeeidlly sehatbe zeech pi xel consists of | to
t hen t he nonochrone

15 b . 1f th | [ .
[00356F o rr:a: s‘{"sﬁt%g 3‘?&&@ Fhese 1@&5 Abresetype o iee use ingupyiding values
[r@ﬁ?é'é% tHSc RS @IS @tl{aaﬁl'P%t:E’et Q{l‘i%hﬁaﬁmp&r ko, | Phedr&RR %ﬁgenﬂy, all

for future use in providing va
bits in this field are set to a logic ‘0’. One purpose of this field is to cause all

subsequent 2-byte fields to align to a 16-bit word address and cause 4-byte fields to
align to a 32-bit word address.



related to the Scal ed Video Stream Packet information

or data. Therefore, currently, all bits in this field
wa@e®ssei61 o0 a logic '0'. One purpose of this fPer/tisS1084/029529
to cause all subsequent 2-bytesfields to align to a

16-bit word address and cause 4-byte fields to align
to a 32-bit word address. [00354] The 2-byte Y Cb O

Capability field contain values that specify the
nunber of Bfts SfaledYidearSixeam betup Fagldse di spl ayed in

[00357\f Cb CEB@ g&ﬁ?& Vlhéo E {S% ?dPa\é gtegu%&ﬁ ?@H&fl@ﬁﬂ@%ta@e%ers of the

or mat ue IS zero

Csca(%lpﬁlded sﬂrgamzvancbl theschenonmsbed 1rﬁ6rrt1&tfoﬁeto%1|oaitaﬁ1ﬁemal storage for
0 defining

ned vaI E Bits 3 thr oug}?
ng'itjif }ngoq the {aagenAstrepmanay, %al@ca@g&pﬂ sgndmg this packet
BMtﬁ tie Xfﬁr&'gg Riz LT Th §1Q@f1?lﬁ§éli o ou hggalg(fl %nk?.fe{) treams that

that specify the Co sanpl e;
t have e dwailmtddemapfbebrdaﬁowﬁb ldtyr teith tﬁessamml et dEfﬁdent stream

"B T Rabl 8t B A3y S s B o8 vide
Cofpeean Sbiu)S Hick& using! HpHambRl K}§luél 08843 @f el VAR PhSkheter Reply List
speci f abilities associated with the scal ed vide

s?fr ag afus dipplhnkist Hedkehaad &y dsing anen- ZE]OtVdDJecmvthc Mammum
PNéslh)ﬁld@@réa&stfﬁ?%&tgé S0 Yo JUSRTERRIR pEAR. DS 11

[00358§)yt e aThgfeshapiof ahe maladlWdebcmnaﬁlaséﬂuprpacﬁeﬁs@ho% generally in
Bi t is reserved for future use and shall be set to

7D 803.48 seep dn FU3 0, diyy ong pobedipnent, @s¥caleddVisha Streare Setup Packet
Sigt stxtbugtur@d3 @ 5& tPagke? GV %%ﬁ ?&3&6‘?% é)%dﬁ@h? o; %gr{g&mt Vlsual Data

can be speC| led in the or map
skormat Eemnptmp PixebDatd Atttbeds, lLeftl’Ed@Ca’l Bob Eugs K nght Edge, Y

th buf f dth
HFED GRS of itz SaHBAE® SFHo ‘00 CC b1 5 cont | gur ed
[00359%5' ng Tﬁ@Z%@Pa&@ﬂgﬁ@ﬂ( ﬁElddsgécﬁflépﬁl? t65a B BB S bgﬂ:g in the packet

its 7 through 4 are reserve uture use an
gt encdidipg dhet packetiengtie field. [Rm@mbmmsmmka lémgh ds fixed at

VAF uBd AR Pt OSBREUEEemlovy hgbiecth D fopleRby he Backet as &

| SHaldMR{de6 IS tRAMISEt 3y PACIQK. efl‘%ez bﬁH HCaReht Yo fRldis ré%hltv%d for future

inthis field are set to a logic . One purpose o
tuse &5 faj Elient 1D, apd ésaganeradllylset tuiys eki; weret vatubfarghé n@lndmt or until a

tp% aé)IQ.[lext &’et%néges%ﬁaé éla%)%? %&%93’ glg%c}, ég gl%g\%e%own.
[00360]2005/ OPheASivea(OT) H8AQQEY DBReLE spédify 4 unigud i ®AtiNedRO the Stream ID.

St ream Set up. Packet [ 003571 The Scal ed Vi deo Stream
Sdig palpg dk é~°t318n§d pydhe hestpag; shall thqefrcparzarpet%mg regximpyen Stream ID

S\% eCSetirlfGnSthé g:fi?ﬁlg)gt%abm Qr na ke USRR ho@f must manage the use of

on-nation to e |n st orage
kﬂlfehmmgalaewcaefally rwemsfiret thet ¢ach @etive’stidafreig MsdignedEunique value,
de-al | ocated b sengl ng this packet wth the X |inage
: Qgﬂ%ﬁﬁew thabare 80 JQneer atiys aé‘?q‘éfaﬁ lqcgtedr seassigngded

[00361)1 deo mt&RagmbddiRbnt, VQ/ﬁ&%eﬁaQeF&JIﬂc?.?fcI?g Ig% ¥1eﬂleuses 2 bytes to

real l ocated later w't e same or Strea
specify the format of each pixel in the Pixel Data in the present stream in the present

packet. The pixel data format should comply with at least one of the valid formats for
~ the alpha-cursor image plane as defined in the Alpha-Cursor Image Capability Packet.
The Video Data Format Descriptor defines the pixel format for the current packet only

and does not imply that a constant format will continue to be used for the lifetime of a



paraneters. In one enbodinent a client indicates an
ability to support the Scaled Video Stream Setup
w@awkmeL7465i Ng a paraneter val ue of 143 in the REl/U82004/029529
Paraneter Reply List of the Vglid Status Reply List
Packet, and by using a non-zero value in the Maximm
:izhﬁq?cgfl?loﬁd& sEEAm. fF | q10f1ubthResSeRlefhol¥intte® oBtHRAMe Video Data
ty Packet. 0358] The format of the Scal ed

cctemt Bbscemmﬁetdeaukm 1scgs&ﬁ@hnvegf@neﬂm pgckueﬁz FI G

06 G E I s PRSI TER 3355 s o

[oo3s3racket gienghdoRaekahe dixpiay whehant pixsl dfabhdlDbe rdutedal
[00364 ta JER§ [‘1‘96] D5 6f hPL Ahta i a%ShydBboDdAMN bydsbut es, X Left

0365599 :-dXtF%k eFUfe lelf cyBRLEOM Edge, X
i e S R R s, i
(0036Thber §P ARG IETHE o ok PgbPa g b et When Bic2

pi@@kﬁfen gk Bl bhdlidin thé‘ stafidur@ PRRedseR B forntdh] $h@ﬁ5i)o< glmber (pixel Y
length is fixed at 24. The 2-byte Packet Type field

em:rfbg@ehsmalh@en@ﬁmelltsé by & whearpdyaaeingopepokapw4e the next. When
P The2: b
781 £ Y, 268, Tl BRY TRIA'R: P Hi8lace (R PYR P SnpkP pivet ¥

I é‘oo@cﬁﬁﬁéﬁ%ﬂaﬂ l:fé&hcrémeﬁted ay  wienadvaldig from dnbeownortinext.
or until protocol user determ nes what |ID valu
é)gmat This is

[00368%r e t OBHS 1a§1@ates #dethet Pl dhadhsihDap a0 sedrmaie pigel
|
f%?ﬁl%ﬁeodg%fsg%ﬁ%ﬂ&%é%@e&ﬂamédao k QUG %riht&]afrl' ﬁggtls vertical

I's value Is SS|gned
almdteSch al hobigorftalonWhen Bit 8 i$ Be theaRixelPa@t is 6a rthé Brandaat] ppeogressive

Bl AR el R AR P 1.

E'és@wtsg)ﬂ 1?ﬁféae1@e& | Whed BRAIMS S tl@e?ﬁﬂhg P8kl DA it Glternate pixel
C? at streans that are no onger active are

dk)nahﬂ othet edluom neabsi @irell X f@0ddatt) shalbhe iesrboditad by, 2 as each
t he Vi deo. Dgta Format Descriptor field uses 2 bytes to
slf)‘é?:lllf'{)ec?wg format of each pixel in the Pixel Data in

[00369§ "€ PrBgenindidatRanhdther! iie FitSRB is RafdEio thEn@sihyx et the camera.
data format should conmply with at | east one of the

v¥ihien Bitot ieed, shet Bixel Pafa isfophidrany theahisplasajamp bafer. adVhen Bit 4 1s 1,
def ine t he | i nage Capability Packet.
kg DS PP RS |

or ma Scriptor defines the pixel

[003701] or nat Bt 8ris tdierved forciturpaekald iQihetefods) gentaaidy sato bepdry.
hat a constant format will continue to be used for

[0037 1ﬂ he | i Bus 7 sed grare thaddisplas Upsatedtitstbay (peoid egsayne bufferwhere the
AL ot R B P38 g n o
céulgitlelsanitbras WheadRitss[@ ] atroe’ fthxr Poehéata raekigtrsto the offline image
[00362] _ The_2- byt ttrlbutesflled has
vaites Wit B 4ok BPe PRl Wbl (o gBe pitg gir wed to

s t I Bt I
5 g GBI AL g PPl b s

dbufferay edf Batsbigtd} ey 0, [tlﬁl@3651]eaedta§ frl ipjalid viedue. dhese bits are
isr ogt ed t

ogurten gtr%t%epgedtfg{l fuégrfetuég yﬁy%ﬂsi émauéxg/,g;’éﬁ] dﬁ\?a woul[i]b:eanC):red and not

written to any of the image buffers.

[00372] Bits 8 through 15 are reserved for future use and shall be set to zero.

[00373] The 2-byte X Left Edge, Y Top Edge, X Right Edge, Y Bottom Edge fields
specify the X coordinate of the left edge, the Y coordinate of the top edge, the X

coordinate of the right edge, and the bottom edge of the destination image, respectively.



[00367] Bit 2 indicates whether or not the Pixel Data
isininterlace format. Wien Bit 2 is 0, then the
wero0sl2Beta i s in the standard progressive forPel/US20€029529

row nunber (pixel Y coordinate shall be increnmented

by 1 when advancing fromone row to the next. Wen

BTBe% Byte X nhb%“s&@%nE'Y%aQts?zé feldd shé¥ rﬂh@%dth and the height,
format.” The row nunber (pi xel coordi nate) shall be

i respetimelyedf thy seuhémagelvEne CRE fieldnagairs contain @ CREeof all bytes in

t. 0368]. Bt i ndi whet h t the Pixel
rtl)g’t)éa\’a?lge??rf?? ?%ﬁ’ﬁa\%@f(%?‘l)?ggt egr rm?. 'er[]i gri 20 si m'el a:r Xteo

the standard interlace node enabled by bit 2, but the
interlacing is vertical instead of horizontal. Wen

Bit 3 is 0,38he Sialed Vldav§tnesmuA¢kn¢veleégwancket

rogr essi v I he co
[00374§ oor di i he e?caéeﬁigl\f' %% |trr1%arr% néglg{]eoavq% ygeflen plbacgﬁt allows a client to
SHEk@OGEdee thé YedeiptSoft & SthleddViddbeSirddnt S3tupSPacket. Name client shall
the Pixel Data is in alternateaigl xel format. The

cBdifgfe iHusRIBY topuRRert shecdiniad NMidea)Steany Aclgpwledgement Packet via a
BFEURPLA Y1 A S Sl o 1P S i
t Reckdi apl iy aaonizbe MmEnmathe MHXBnuIBiNurAbﬂrs)f Sirethe fiBidxef|the Scaled

Dat S e display frame buffer. Wen Bit
4Vi“%°§trea’l"ifgaﬂ9€’ b is to or fromthe camera.
[ 00370] it fo'émhtsof' ﬁx%egc\éfe‘ill Vo fSﬁte'dfneAb'l%ﬁ)vﬁgﬁigehﬁmt P%cket is shown

therefore, generally set to be zero. [00371] Bits
agezhefalbzrla Rlbe 8D $ spn ulp@weSBlm one hmboémmlt faySccdiugl Video Stream

e Genl R0 it Siractnsh ro TP PR 1 RGPk "rype, cCient,

n'er@am det AldK Qioﬂ@wﬂﬁﬁ @RGNT‘@IHS Bi 115 bhyR] Padiet L@ﬂ%th fid1€ is used to
Pixel datais witten to the offline i mage

Véneaif Bithestopal ngmbgy ef byjes, exelydingthe packst k:nggl ﬁwlii,t with avglue of 10

RS o B Bt e B s v

Im@@nAl@uﬁcf\ﬂéﬁ emtédnt Bhdlet[ 7: 6] are “10', this is
treated as an |nvaI|d val ue. These bits are currentl ]
iD and is

[0037% eser vl Pty efeligns IRskeld i resarved Jpr feseqise frw thel Clinnt
SR 825, B2 PRk LI T CoRBhed e, bl A for ne

f Stretne DS eThinds gHeadadmebealse bssigned dyyothe[ I8B#Bthe TSraled Video Stream
2-byte X Left Edge, Y Top Edge, X Right Edge, Y Bottom
E%ﬁEPP?‘é‘?eHS specify the X coordinate of the |eft

[00376§d9€. Thes” %g%oﬂ icaat ﬁleﬁl‘ prolfes %’lu@éj alﬁllﬁg axsode that descnbes the
coordi nate e right edge, and the bottom edge of
t bugcates bf ataattamuptltctrag@te thespedificd etajed WlE@GOHND 2In48BiE embdoiemnt,
‘% 2004{10 f 5 The 2-byte X Image Size and Y

2dg; "e‘? %1 ‘fy the width and the height,
[00377] €S peco '—Vﬁx'e)étre;ﬁﬁ aIlB&n%ﬁ WkteBpi Wﬁccé@@ﬁll CRC field,

e e
[ u
& t ? s Afr b ated.
Ackno&% &jf f ?}%éatzZf ﬁ?ﬁﬁ Ct%la’cl al¥es y%erga Toe&tad.
Ackno
c 1ent does no support s o S eams
5 - the stream parameters are 1ncon31stent with the capability of the client.

6 — stream ID value larger than the maximum value allowed by the client.
7 — insufficient resources available in the client to allocate the specified stream.
[00378] The 2-byte CRC field contains the CRC of all bytes in the packet including the

Packet Length.



acknowl edge the receipt of a Scal ed Video Stream Set up
Packet. The client shall indicate its ability to

W@ epoe461 he Scal ed Vi deo Stream Acknow edgenePCT/Pazok€029529
via a paraneter value of 143 yg the Valid Paraneter
Reply List of the Valid Status Reply List Packet and

via a non-zgpo VaAMURINdiNnerMexpaciker Nunber of Streans
field of the Scaled Video Stream Capability Packet.

[00375The f ofhetScaledtVide®Sakat RicketoisSisee amtraokniothe gxeldnda associated
As seen in FIG

Pa e%sﬁ?ﬁg%&%el %%Qtsrtr%é%écﬁeeglzspggg 1eglpR Jgference by this packet is

fgér%}%# lﬁggg %?Ed yg%&esfscréaﬁle%%tﬁﬁ‘ Pﬁsél{eg glgl@%ﬁﬁy %aﬂqgogﬁte its ability to

asippORChE| Sslatiel. Videe Sirdayt Radket it almpnagbdierf vabel of sl4@smdthe Valid

oEasRBBER Bt Tt TR Stk BeblstCinn Pari apf lginga sucoesstul
PasakeRlt vid¥e Strei AR caidnafsfdnsd iRanefAd3olideRld b &% 8caled Video
packet as a Scal ed Video = Stream Acknow edgenent

PS@WACF@@W§$CWPZC1@W e cCient IDfield is

eserv f e for t S .
[OOBS%ener a Ey fs at #} tg%zgr%nsmf]ﬁ%e]g %(yeihs %?&gawgf%@fe&ndpa(’lﬁet is shown
smre'ra‘llyaﬁ HGU82.q4e s¢eeAHIG 82, d Sdaldd@ideSSteAMPabket INdtfuctured to
is the sane val ue assigned by t he host in the Scal ed

\}il%iféé’ask?te[éﬁgths,@@%t [ @Ehe[lbb%ﬁs{{earn@ fawmeéer/xé&c Pixel Count,
gﬁﬁi 19%"1' 1985 C\R@ H S. C?‘H U%@ﬂ%c%etof’ @hses a value of 18
escri ES u ate e

out cone o an a
stoaderdtifgch mhéteas aSciid Bidee SmeahrPaoket. efdedalizanID fieldB reserved
00377 0 - The stream

de e defined as follows:
A0F Js At i'{’t @}FEEC%%IPYsﬁF&ée Ql Asl cfofen dhe eriysgmdtream ID field
d@e&'fﬂe?ﬁ%hiq%@ i@ntiBiBPfor YRSSPbnE A STHIs vafie i 1s égi(%iqﬁretg% host in the

attenpt to allocate a stream|D that has a
a$¢3&ﬁtdat\éd60 Sreamj etipi Backtet eanolt coufigiesdalin chat $cated Video Stream

reaml t ha al ready de-allocated. 4 - the
?18}% I‘Efgé’gleﬂtltj i‘ﬁtpport scal ed video streams 5 - the

[ooasust r eanTRADHYRS Bix8]l @08nt fK1Q rs?béflsmhevxﬁdﬂ?oérf& Iﬁ;@eﬂ@m |tﬂet Pixel Data
of the client. 6 - strea D val ue larger than t

risls! halew 2Tk 2-AyteResangsgr €RE figld dns the7CRC |OIﬂgljfofytes |fmml1 the Packet

r Ge I t.h ent, t C

O FERSRLLAN, IBubERrE LD ! ReBLRRAE IR pactet sha be
cdiftagdads THee2 Eﬁ@miel Ddta Bgldesontdind e rPRGKRD jhfeinHEbfhat is to be
the _Packet Lenhgth. WD 2005/ 027467 PCT/ US2004/ 029529

#galed ndshen<HSPIRaEo Dafis AR an tl{eonagmgl_[ deppebeglcly e Video Data
Vi 60t §E§cg1$f8r@f%ﬁci< ©fhd Futd %&n‘s&tfcdgl%w fa %? R é%nﬁrg grewously

assocl ate a specl | C sca ream
[00382ki ze OFhet ihbynedgxei MateCRCAield doyitaintsi SCREK@INLY the Pixel Data. If this

AREE @Yol dhe Bixel Daishey 691 be ased but the CRC emor count shall

be incremented.

40. Request Specific Status Packet
[00383] The Request Specific Status Packet provides a means, mechanism, or method for
a host to request that the client send a capability or status packet back to the host as
specified in this packet. The client returns the packet of the specified type in the next
Reverse Link Encapsulation Packet. The client will set bit 17 in the Client Feature
Capability field of the Client Capability Packet if the client has the capability to respond
to the Request Specific Status Packet. The client shall indicate its ability to support the



support the Scal ed Video Stream Packet via a paraneter

value of 143 in the Valid Paranmeter Reply List of the
woals@286at us Reply List Packet and using a surCEES1004/029529

scal ed video stream al | ocati onyy esponse in the Ack

Code field of the Scaled Video Stream Acknow edgenent

PReduest Sﬁﬂﬁﬁﬁ@}aﬂdﬂéa&k@t oBihg @it Dhef areatiFembte Qﬁpdbhﬁ?/ field of the

S o t ream Packet is shown generally in
éﬁe‘ﬁi ﬁaqub 82, a Scal ed Video Stream Packet

is str t@%% Eﬁ% )
hd i en?ﬁ% f[g{rﬁ%% (tr)iggle d ar ar%gta g% H%Sp%?@éés&&g&%? }fet is shown
Pgmtallﬁban 5;[(}?&31 2% zeeh iDEIG. 83R€3Rfe'qadasﬂ Specitie S&{Iis)&]ttaeket is structured
et T I e a val ue to identify a
"B PARE e Rt Ge it At Paqise TRCGRC fiolds.
[00384fi el d Pz&:kéﬁi%ﬁg‘tﬁdflelﬁ%pehﬂfes Ght &Btal |r£ﬂml?e?dofgg§lt§§ Q%l e packet not

set to zero. AS before, the 2-byte Stream|l
sl,@ékldmgetbe aacdwt tength fidet pfid isreeherally HixeStat earaiub Of 1THbsthis packet

th Scal
SRR TTeg of 332 et BwTIRR bkt it Regioa Sestfioutias Packet.
[003855t r earfrhealﬁlklﬁ@iﬁﬁlb(fﬁﬁ[mytﬁafdﬁ%ewé@@g Sdthre L1R€ £&r Mﬁ(%lt ID, and is set

Pi xel Count field specifies the nunber of pixels in
tiReer foenoWat a  fiel d bel ow. The 2- byte Par amet er CRC

[00386i Ioelt ﬂeﬁg?z Pt% CSS%E% ?Ii(ik?{ tl?]méltdé%é 1es he tf%ep hglgtﬂjlllwe%%%at[]us packet

tthat theitlient ipguiketo sehadkd thbélost(ﬂss’cl@d\ﬁked. The 2-byte
Pi xel Data field contains . the raw video information
that is to be scaled and then displayed. Data is

[00387{:(” matdeed cliBnt B@i@ﬁﬁ;{ %ﬂ Q%Qnt { Qal\ﬁtdeo Dat a
ator ga:]i?)@eslgd hi t I‘S I' ., gsm E E—g ent
Pi xel t a a Sé §en t1c{eﬁg g |exact types
Dat a. ﬁ) LﬁlHa %thé 1 IH SAR BHKE. Pi xel Data
shal | 134{’.1 ackgt ki Q%%Slsa WePWtéwrP@Pk@ébm be prat by theeclient.
i ncr enéhtraiersge!l Digp bhiscPaoket el tbesemdwyithe client.

[ 00383P2FHaispay disror p@lttﬂ‘fad@t Shadl hesseRulokét chiewvi des a
means,l4frec¥rairdsideo Stremh Kagatibity Paakétahall be sene Gy €t client.

that tlHd -dDisphy IdenidicaticeRueked shily bokerft b thsclpacket

back - 56 thiaeugho63 -agan BP@Eed FQImaRufabruferRPEdRE cagdiflity and status
cl i entigdgitfidrgns t he packet of the specified type in ly

next Y k t
[00388]wi [ geiﬂt% (g]:zt@efié%ﬂ %altﬁ @%ﬁw ent %a %?le&&eéapa [ IﬂatCE‘g ncluding the

fHacket Lofigthhne Cl i ent Capability Packet if the client
has the capability to respond to the Request Specific
Status Packet. The client shall indicate its ability
to support the WO 2005/ 027467 PCT/ US2004/ 029529 77

Requesl. SpagiiiiStariz RE ]H?LB@PK%\% using bit 21 of dient
Feature Capability field of the Cient Capability

[00389]Pack efThe Vaid StaBtRly Dine Pabkd dirowbes Bk HbsRAGMUES tist of status and
Sgpa%nhtly Cpac ea}cg L{g \;ﬁglll( et%le Icﬁelﬁthhz\ign the capability to respond. A client can
indicate an ability to support the Valid Status Reply List Packet using bit 21 of Client
Feature Capability field of the Client Capability Packet.

[00390] The format of one embodiment of a Valid Status Reply List Packet is shown
generally in FIG. 84. As seen in FIG. 84, a Valid Status Reply List Packet is structured
to have Packet Length, Packet Type, cClient ID, Number of Values in List, Valid
Parameter Reply List, and CRC fields. The packet length for this type of packet is

generally fixed at a value of 10, and a type value of 139 identifies the packet as a Valid



generally in FIG 83. As seen in FIG 83, a Request

Specific Status Packet is structured to have Packet
waemwgbr4s6Packet Type, hCient 1D, Status PackePCT/DS20841029529

CRC fields. [00384] Packet Lenggh field specifies the

total nunber of bytes in the packet not including the

pSt@tlBt Régn@atketi ahd cClaadID flegbfselfeﬁérk/@d forathr@usd@as the Client ID,

'R ey beSetn rebrihe hbvie Reinbsel \Giaes miigsidiaid apscifics the
Pﬁ&ﬂﬁﬁér- ofﬁ@gﬁ%lheﬁﬁﬁo@%e\?‘ﬁhd Igr%h&lefjlt{éﬁ%ﬂ&es) B
se for

reserved for future u I en and i s set

[0039%] o zer 0 f'Ehe Yidid, Pz[rﬂﬁaeﬁ]{epﬂ}yim fieyd eonBiing alistREKIejte birameters that
fie g§ e hﬁ'lité%eOf capabi l.it or,status
p%P&% { BFSP EAPEPYILY Pr Ff&tugd%aﬁl&t% thag oChteBt Eafesemgdp the host. If
athefclbhoms indiOASB thht G&an rgﬂoﬁ&”to ﬁ:fé uEétt%ggﬁﬁkﬁ%tus Packet (using

shall be sent by the client. rsor
Gaip 3bof the\Climat Reaturs{zapabillicy ﬁddttheblyl thh €licht @aytabilitB Paeket) then it is

Gt Al E S et o, GRS St Patet dBe s 66 and he

pHakeBamtsiRdply hist Phdken{PagRét Type =e1BY). TAL Packet Types that can be sent
Packet . Processi ng Del ay Paraneters acket shal I'" be

S@h‘fhe lgye@tw@d@pqyelmmcluiqg_lnthpéysg ahaig ilsibehyespaptats dssigyments for

e client. 142 - Display
r ggeﬁéggiﬁonggmﬁsgﬁmﬁglaﬁpbe sent by the client. 143 -

Scal ed Video Stream Capability Packet shall be sent by
he client S I dentification Packet shall
[00392¢ sent6%g lﬁg%@‘pﬁlélﬁlfylg)@%ett hrough 63 - can be used for
manuf akt parilgage papahilityPagkd. st at us
i dent i 1‘39e'r yah‘{! BgsRerinbiscRa ket déhat idayuiifins dertxatttypa of capability
CRC ofang|statgpnagkets that the ghiastkean semt| udi ng t he Packet
Lengt hl4041Packed FrdceSsiag DeldiePdrymbiefstPacRaket [ 00389] The
Val i d 18tlat R sdiabDispldyStapabitd {epadkegvi des the host with
a | i st140f cliéd: WeroaRépog PRARE! i ty packets to which the
cli ent1hassdia iaBsBlrbih leﬁ apd. A client can
| ndi catg e aRidentiYichifyBRRA! FERERa s s ReplY
Li st Fg%ch’?(}%u C¢ E s fCl ient. Feature Capm&é
field &' en “cB%é‘B? for, manyiasirerspecifie canghility dnd status
or mat e enbodi t of a Valid Status Reply List ‘
[00393]{3ac k etCl?E g?‘bse 3}l bytesdipthe B@kel}ﬂlﬁdslé@% tg‘hPﬁka Length.
84, a Valid Status Reply L| st Packet is structured to
have Packet Length, Packet Type, cCient |ID, Nunber of

Val ues i#2.Li st, ReatkedPrdeassargeDelny Rapliyerérs Puckeaand CRC
or this type of packet is

field ket
[00394]g|eﬁ er thle}haaﬁgﬁo%lsmgg @%ﬁa}yelgaggmit@rs Baqq etaprpyggs ¥ aetud nRerameters to

288w tHeRbitftb esmbire tl@@ﬁhﬁtre red tY2bihlete 498tk
e e 02953 Q8 bbie Q9. #9%ociated with
the reception of a spemflc packet type. Some commands sent by the host cannot be

completed by the client in zero time. The host may poll the status bits in the Display
Request and Status Packet to determine if certain functions have been completed by the
client, or the host may compute the completion time using the parameters returned by
the client in the Packet Processing Delay Parameters Packet. The client shall indicate its
ability to support the Packet Processing Delay Parameters Packet using a parameter
value of 140 in the Valid Parameter Reply List of the Valid Status Reply List Packet.
[00395] The format of one embodiment of a Packet Processing Delay Parameters Packet

is shown generally in FIG. 85A. As seen in FIG. 85A, a Packet Processing Delay



Status Reply Packet. The cClient IDfield is reserved
for future use as the Cient ID, and is generally be

W@ eaose748er 0. The 2- byte Nunmber of Val ues i n BEBHUS2004/029529
field specifies the nunber ofgsgtens in the follow ng
Valid Paranmeter Reply List. [00391] The Valid

Priraneleey PRER: Vis Litdiktubd Bkl HeQBtRcRS: BehdtB! Padke? 'l@{)be cClient ID,
parameters that specify the types of capability o

sNambgr 9%&1@@&@n16h5’plawrﬁar@n¢tém sarind dARC tfislds a"hn o@cket length for

e A0 RO 0, 0o 0580 S PRI L et

tthe packends eFPactldet ©rdcessily Delay Par@ﬂnétetshBadkﬁt t Mae @lo'heﬂtt ID field is
Capabi |l ity Packet) then it is capable of sending at

| r@é%rtfefi ¥ lefyre yee &ﬁ%ﬂlﬁt;ﬂh@eﬂ d g?m@webe T§ige zerge\he 2- byte

T
139 'b@x%? \‘]%ét' Een% ?gegcg gﬁﬁﬁgéf{s lgléaf] e6§%§§ 1&:&@ {ﬁh{he ?(Hﬁ)wmg Valid
aPatameter Replydadtuded in this list, along with their

[0039653(;;23?%%]5 ﬁé}élgmtrre o g.y]t %8%1 1@ %Elj%? écﬁftal%félgégg p? Qf;)re Delay Parameter
RaigkRéms.1§8e forMaR 6 G l
5y e b de, G et RAC AR LNy B f s L om
Slnewma&tIGt §Pdowhgire Baqi@b Type for Relaly, Pixetl iklgyatlogizentahBicel Delay,

| ket Del
PRPfoaR Tl 36T Fned BRay 0 i boPE D 2y "Capab |y
[00397Pac ketEach‘lﬁelay QbulaﬁféterﬁLi’SO TtelReR WeherRBG K&Enctélcﬂﬁ) be S6R11§% bytes in

Vi deo Stream Capabi |l i ty Packet. 144 - Cient
|lggthi anddafyrther definedias 1gWsir ough 63 - can be used for

om0t o5 S5 AEELE e SEPBL ks 3 o T for whih

iptlewingrdeldyepapandters applgl udi ng t he Packet Length. 42.
Packet_Processi ng Del ay. Paraneters Packet [00394] The

[00399bac ket Thsr RigesRelay fiskd elybyss) eqrapiases apargeat topr deluxalug The value
$64d AbmPAE #BR! ﬁrlﬁulhﬁ‘lé?cﬁ)y Y tbﬁ?nm&r c}fg)l)?e(?m%hg d{e&%atlon field of

time required to co processi ng assocl
whe lpackeh ellrectotb muobenbf plxshes |tlﬁe widthcineds thy heightSofthe destination

S, sent t he host c not be conpleted by the
GRTLRS B Ereheed BIBe ROQElmmy pol | the Stat il bits

[00400] n t hepyfd %?@mom%ﬁlxﬁ@d% %%Hﬁccﬁﬁ‘zﬁh@é \;aﬁledtﬁ‘ét@fsrﬁnnﬁldex to a

certain ncti ons have been conpl et ed
cﬂelae/maluedablﬁ Heanhrotableras\DRVEp utlee vdlee mad-rﬁtom thertah)le memultiplied by

in e par ers retur b th lient in the
&%{&1 Eﬁ“&’o ’éeés?nr%ghe[%ﬁ é?ﬁt’r-‘?ﬁg?ﬂ%?%‘ihs 9@?& The cli ent
[oo4o1shal | THedi-Bpe evarﬁ@al pakl Detay ficdd éé&ﬂ@iﬂéhvtath% thAGK A index to a delay
Processi ng Par anet ers Packet using a paraneter

\Vélll?éablp (3ayae tah}/et #eDUYIL)-d Tharvalustiead Ropl theltplle inmultipied by the

YRl RR A TR kgl SRR e b Lol oy par anot o s

[00402]Pac ketThei Hx&hDelay gelibtsah [1ybyitd asF:hﬁndSﬁfb a Q6la$ 9EMe itdble (same table
FI G_85A, a Packet Processin

as DPVL). The value read from the tab ?e isa flgl(ed delay parameter that represents a
time requlred to process the packet that is unrelated to any parameter values specified in
the packet. The total delay, or packet processing completion time delay, is determined

according to the relationship:

[00403] Delay = (PacketProcessingDelay(PixelDelay)-TotalPixels) +
(PacketProcessingDelay(HorizontalPixelDelay)-Width) +
(PacketProcessingDelay(VerticalPixelDelay)-Height) +
PacketProcessingDelay(FixedDelay)



WD 2005/ 027467 PCT/ US2004/ 029529 79 Par aneters Packet

is structured to have Packet Length, Packet Type,
waeadoseet46t D,  Nunmber of List Itens, Del ay Par ap€r/@8204/029529

List, and CRC fields. The packgy length for this type

of packet is generally fixed at a value of 10, and a

type value of 140 identifies the packet as a Packet

Processi ng Dem% Paraneters Packet. The cCient ID
[00404]j o ¢ Far squeesRacield, the rlofalPixeds, gty or Heightidp et appy because those

Y. 0,7€ unper
pHpInE e AR o ielRGenREh ho R CEtresbORgE PSS | epie cases, the
t bardspbhding BixeMBElagl paflatossres gonelRaly syt doi ttzerd. 00396] The

Del ay Paraneters List field is a |ist containing one

or nore Delay Paraneter List itens. The format for

one errm’xdi nPatsod] Kisplap Gapab¥ilyBackar ameters List item
5B, where Packet Type for Del ay,

(00403b; %Em:f ?qulé]rGIDé%lﬂ%Sélc@P'%éle Barksy, prow@ps 7 a#t. Pl oparameters. that
Dedseifbe edabd nEtBﬂ‘?t‘ijes%l fsohﬁl cﬁ%ﬂ%’ &ev?&o q?ég@mogl%?e% display or

Del ay Para ers Lis temi neral’ res Fircte
b@s]dﬁﬁgl‘fﬂngpsﬁ Thyst emgble thel lesgtolcustanizd the fdwpldyehfdﬂmﬁtmeﬁbcordmg to

T 2- P k f
e Beft Ernbdlies E anion: ABet CorbaAINEh hemb indicad an ability to
f @b aMd Pers6ei] MSIH% @Bﬁbﬂﬁﬁ FBER Yoy s gclrrégggnddj ?%gilrameter in the

Delay field (1 rrprlsesanln ex to
v ¥ plifePargmetey Reply LlﬁteQidhef Valid SWBJStI%ﬂPII}eLISBPm]KICt i pI i ed by

: E: :J gi(ﬁée{ %ﬁ‘%r({n t gﬁ" ﬁel S é PP% ersf,ggjﬁjésﬂ'i ﬁ%al%ltatPﬁcket is shown

t gemesllyhia Fiek. 8. ofs debe iflGHG! 138! b PersRLP Biflay hﬁpablhty Packet is
bi t map ref erenced b{ﬁt he packet. [00400] The "1- byt

HEMCsstt 50 hpys Backekilgysthi Bpeket Jivpe @@h@t\@l lﬁelbtlha@l ]L&yout Pixel
a'pg gﬁqg%%rhé% (}-ﬁ%ﬁlo@ﬁh @l % {c@%%lcfg elau 35.5x1§Dﬁéos)51g, Lft./Rt.

The romt elsrru

vimeigh, (See fIhxeigh) Mfaxfrnhﬂn dBSlghﬂﬁedsL O®pﬂ°1¢a¢| Qlli))e 111f}heerluénum IPD,
fie

A v MED it of BEALA L CHiy e bict o GIRGeieits. Jafone embodiment,
RO PECcHes i‘%ﬁ%ﬁlaﬁgl@ ﬁlg %ﬁhéd at' B8 ﬁab%&e{ ?ﬁge% qu? I]ﬁrll identifies a

table 1s murtiplie e|g
drskétrestd BchOm@IEispiﬁy GmpatphtykEztcke{ O(D‘h@ZClﬁiﬁGI]TIﬁ)&Rﬁls reserved for

field uses te as_an index to a delay val ue
5{:“‘% s%’f?ésgiﬁ?raéfly S&é%ﬁ%orn?we val ue read fromthe

[00406} abl e Tie SuttPXxedl Aehpkelaay @élﬁ&seﬂhegnpﬁlceﬂqgidﬁ% %FE%F Plxgl from top

time required to process he pack that 1s unre
tte baympmddatte righalusiog vapesiofi @doiimdicate dlqbacslnb{p.lxeTﬂlayout is not

e A cket roceSS|n co ntine
o e AR B RG0S BP0
[iRGié48 ] duald-pyxek, havmg a 2-by-2 sub-pixel anan%ement of red at the top left, blue
( Packet Pr oceSS| Del ay( Pi xel Del ay) . Total Pi xel s) +

@bt 06 SEPETHBH-DiBels o01Pei a% dlheTeat oy Iafiartd) the- other at the
(tgi?ﬁgﬁlt EftB‘iﬁ&léétQ %%‘Ja%ﬁ%’ Ffr ﬁal fby %l D%-pn@l agg tn)xe:nt of red at the

bottom left, blue at the top right, and two green sub-pixels, one at the top left and the
other at the bottom right; 5 to indicate a Delta (Triad); 6 to indicate a mosaic with red,
green, and blue overlayed (e.g. LCOS display with field-sequential color); and with
values 7 through 255 being generally reserved for future use.

[00407] The Pixel Shape field specifies the shape of each pixel that is composed of a
specific configuration sub-pixels, using a value of: 0 to indicate that a sub-pixel shape

is not defined; 1 to indicate round; 2 to indicate square; 3 to indicate rectangular; 4 to



Packet Processi ngDel ay( Fi xedDel ay) WD 2005/ 027467 80
PCT/ US2004/ 029529 [ 00404] For sone packets, the Tot al
w@R008/08746W dt h, or Hei ght do not apply becausePChUS®04/029529
paraneters are not referenced gn the correspondi ng
packet. In those cases, the corresponding Pixel Del ay
pandinaet evali $togimdiate dliiptiel; dnd vaieh #ervalued 3. thRergh @33l being reserved
gg%gl %¥ Capabi Ijtty Packet %00405] The Personal Display
Bt ?P§PP Bpficptng disigd shapesces ¢m eafnpreniated bytoae skilled in the
dggcribe the capabilities of a personal display
devi ce, such as a head-nounted display or display
[0040&| assedl-bytd HospatthldSeldhd Vewt(HFO Ut d speifidshie horizontal field of
di spl.ay, 4 nf or mati on acgcor dj the specific ) )
Rl g e RoiehbnoRE BTy ' eesotiieraluaircg0). If this
| paliCRiZBfo tBBn BRIHFOY i§ Bot HEAfled.Ne Personal Display
Capabi lity Packet by using a correspondi ng paraneter

[00409] ' t heAl:\patd Wertigaldrieldeaf Hew!| (YRQ \b) fiadd spdvifiddathe serBitaltfiedd of view
ist.P .. Th f nmbodi nent . .
B bl RSl R b BB B 0L n s vt

i 18 zBloGherBthe VIRO'¥ @eiiotispedifiéd. 86, a Personal Displ ay

Capabi | ity Packet is structured to have Packet
[00410] engt hr 1 Pt ¥isual Aals Ergspiagtiialed spevifiespihrevisuadyaaist ¢rossing in 0.01

Pi: ' 1 ' [ ew, . tical Fiel .

06%16 er S\lﬁjﬂ | gbeﬁaﬁxég%g g%sggldzﬁ)s{ cr;/ ng is ?%grg?tege is vaque is 45).
Tlirtbisgvgludviisx zenonthBn i thért Viesal , At CoadingCpabiot ispycified. {Note: is the
M ni.gmm | PD,. . Maxi mum | PD, Points of Weld of Curvature

LPEE la?ﬂfl‘é]?eé“? PRiageter aRPROREats {Qi0ihe desited rangedn maesk applications?}

" [00411}-engt ha fb@ded gk | ' 69 A . a

oot eng 3 idg_dr?t 7R h T %%?Eg{léﬁag@% eelRe i B%%ﬁ%%e b'Sverlap of

Chpddit hid yightaivlege. Theeallbo@ablentangdof il ithags avesday weercent is 1 to
et to zero for now,

(BB oWt 16330280 o GRS e iciflodr tipvalue s sero then

Rhy BhaprloveAMPdnoPEpediffdbd- pi xel from"top to bottom
and left to right, using. values of. 0 to indicate

[00412} hat A khpesies dihrpugholieldispeaifies thd séé-thedyghlparceritagdi afat@ge. The

| i.pe: 2 to.indicate hlue, o
0 ke SEERbP BP0 B Bokon e e v
2nbyshall s1ob-bei usell. aKfr@RyeaTRA s 065 ItR&h ale §é%eth¥d?%h|x[§‘efréentage is not
el s,

blue at the bottomright, and two green sub-pi
§ReF8%d-t he bottom | eft and the other at the top

ri ght ;a4 Lndi e - pixel i.t h 2-by-2 . .
[00413]sug- piAxlgFﬁgr M%%g’glﬂrr{én%sﬁg?ﬁ{?%d %gi&etsg%c\i\fl??ott % rﬂ“l"éélen frightness in
ancrethents 0p20 nighte, g. afhitle tvtirgne SR ghthBssi 160 Sits AAR vatuctif). If this
top lL.eft and the other at the bottomright; 5 to
'Vﬁlglie&sa%eéo epdie magipym gyightgess ds nofapecified. a nosai c wi t h
red, r (8. |, S P -
e (B OO S b L s
htieal gipabBBichef thg digpiayr. &lHeye bie seluvedte fgorierhily iysines ccording to:

[ 00407) Pi xelL Shape fi el d specifies the shape of

[00415]¢ 5 h B B?g?_%ﬁrﬂgél %gre.c Bq%ﬁglgg gorgfptl.ge usepehallhecset to zero.

[00416]cONf | B AtseRBrsSER: Bi1AR! Focul! U digsiReN@ it Afvar® bP o meaning the
i ndi cate that a sub-pixel shape
display has no eye glass focus adjustment, and a value of ‘1’ meaning the display has an
eye glass focus adjustment.

[00417] Bits 3 through 2 select a Binocular Function according to: a value of 0 means the
display is binocular and can display 2-dimensional (2D) images only; 1 means the
display is binocular and can display 3-dimensional (3D) images; 2 means the display is

monocular, and 3 is reserved for future use.



is not defined; 1 to indicate round; 2 to indicate
square;. 3 to indicate rectangular; 4 to WO

WQO@500267467 PCT/ US2004/ 029529 81 i ndicate oveCT/US2000029529
indicate elliptical; and with ghe values 6 through 255
being reserved for future use In indicating desired

[00418§halOes Bit? RNk © BRBf EeftRige Myldanevakid $ e t\klﬁh a value of 0
art. [00408] AF byte Horizontal Field of View (

f m@m@ing fedd pugturheotttisfingdnifahisfiedd i zsro theneall ﬁl@ld @utyature values

dﬁg 8éltﬂrcr glg%gos;%afl q}egﬁeﬁ t£ z @:ffxl?gp%or 81%2 (%ﬁ%h?c?}] ghall specify the

HidoM dstaned of PBE Ididlpﬁﬁf off 69438910 Abrobt irdidatd teafocki @lsthnce is not
of \/ew(VF d specifies the vertical field of

viregifiedn 4. \sﬂttfegﬁ b aneans rlegte ard Rightodisplayst havevtheysame sygmetry; 2

RERRCEe SR NELEIS B himbica' BB ok €8y oy ana 3 i

Aws&vémﬁﬁsfumg:liseel d specifi es t he visual axis crossing

1 dj ncrenent s i.f. the visual
(0041945 o B RGes dnier BobHaporapes <I813]  Miniggs) Held) fpecifies  the

t B eﬂ ep}pﬁ%g dﬁsl;t‘ﬁﬁe 1H EnitfiRbiets @ﬂéﬁ H 85 #’thﬁ ili zero then the

not speci I's the speci ation o
pmuranmtremtaﬂmpﬂblry disenfois 1dispeafied. efThe drgee Imemigtillary Distance

JBD) 3r Pl Fichlotreries b b Epon s tor i A g millimeters

t 48mb.efrtehia R}Qlué i¥o {HERYE mAKiGnudh ir@ pﬁlafr?l G&@an@é 1strﬂﬁ specified.
i mage overlap in percent is 1to 0. Val ues of

[00420§ o 255Thg Bointsvef] Figld{Aarvatizs Lish ﬁpldb@ntmwa list oft B 2- byte parameters

O X Y

1 dasassse(egt hrio 0001 ks e ad 65685 is6s35 didpters)! Mo @ements in the
range of see-through in percent is O to 100. Val ues of

1B@niswff5@|1dé}%vatw ipigare é?h?leéihéﬂ thigagh Bé agsbewn belowhi ‘The points

el P2y b e BT MR DG Sl P forrsponds o

sthe wefmcms atdaeofnﬁml dizpiap mn@ hbwes S:OtrBspohdls: te menherinta? Gixis of the
nits Ht;ﬁ(lrmmbrlghtnessm 100 nits, this

vdalﬁlaléyl sgﬁ)lmnﬁ CPRRSROTAL© Sy It Hich g esski fufhe display,
|
bfe%@a'&ﬁlo}aﬁs Apdi 1’8% lszﬁ’lﬁcﬂ Eéﬁ%goﬁ@%ﬁék% | ef %’ e's"'b"il the display,

y Flags field contains vari
syesmsicfiyely o Jhe oader of el pointssn dlie listés: dMs;B]a)(Jl D'ieﬁé A2,B2,C2,

oo R CC T IENE i B Bl BT BT B P iR e e,

shall be set to zero. [00416] Bit 4 sel ects Eye d ass
Focus Adjustment, with a value of "0 rreanl ng the
di spl ay has no eye Iass ocus de us nd a val ue
of "1' meaning the has gI a focus

adj ust nent . [00417[23& Je-h-r@h—%@el
Bi nocul ar Function accor I'ng t o vaj ue o i O means
t he

2 O—~—<>—-—<>-—-<>——-<>

3 00000
4 OO0 0O

l I

500 O—O—O



di splay is binocular and can display 2-di nensiona

(2D) inmages only; 1 nmeans the display is binocul ar
wae@soanedi spl ay 3-di mensional (3D) inages; 2 PERDOS2004629529

display is nonocular, and 3 iggreserved for future

use. WO 2005/ 027467 PCT/ US2004/ 029529 82 [00418] Bits

1 through O select Left-Right Field Curvature

S%m”retr , Wth a value of 0 neaning Field curvature

néhe §RG dd contping i GRE joEplY bytes inethe packeh ingluding tap dacket Length.

curvature val ues fron1AI through E5 shall be set to

zero exgept £h shall specify the
f ocal %?st arqtl:lg;no epg%tp y or be set to zero to

[00421'] ndi cafge UH%nf o268t R@%&tt %Elﬁ‘et'a%tsné%t a n?REALi{h & mén¥ 3bMEllowing a
1 nmeans Left and di spl ays have the sane
sylmmettcv y);cox&de mslah of bpératlw drronsgthtthdms»pﬂ a¥ke ahelt may detect a wide
m.rror axi s

r B0 \pg (j:rrp{)sr 111: ﬁ} u?(l:}lrﬁfsétl ltT ey ]opﬁ:ﬁgrz)il %Qy.'il éesult of receiving certain

| 8d:MaiiiPicbinahy hbbts tEBRE1ds! dtRhedd didry MR @hesdlﬁ:ﬁt fa§Shave been
the mnimminter-pupillary distance in mllineters

(erymandedii gt ing ecendt dassmot Mppors st may have received a
:%c%t up:qln]ln rc\ért%n ta?ﬁﬁ&eﬂs?lilzgﬂ; ﬁge&' n{:aﬁg d, e%lrrg%e%lor?&/ %he capability

SHAhce
SOIGGiefdlfbﬁt tthe cli&%tl HkyNhaté BeenDtgihinanded b &itaiNe@ndde in an improper
mllineters . If this value is zero then the

NESALPRER .?tee@h% rr draposi Rackaiceay Be Herd gpslstct pgrs during normal
[ %I%%mr?s EH&[S Frgc%s%{eﬁgéo eﬁ%ﬁteﬂjﬁéﬁ"%{ anHn%é gtbﬂsoddla%nfose problems

te para
t ime:lefvelopjnedu atdaniegratinn bfibess andltlhent Gfstandl Amhemt 1ﬁd]bait): its ability to

l 65535
5@3:51[ 0 %gr 065 t k@bilsé?%§ par%ﬂ)gtez Falye é’gg%% g li%ﬁqulﬂé Parameter
PRéﬁlS/ $.iQb%f Eiee‘llﬂl@tﬁﬁ@tﬂébﬁl LikSpacREe | abel ed Al through

aSs shown below. The points shall be evenly
d| st r i B dammateof dhe eathOdHEMrcsfaa dfhemheEIdDrstptm Packet is shown

Col C t f
arstly a0 §7RS Arerbinatas” Ro b ik BipE Beat Pigkeys struotured
Ofo Hahe Paéliet PeAyth, RRketMype Ac@iht D CNﬁﬁl@éxp&’fIQistt Ieerhd) rror Code List,

left and right edges of 't he dlsplay, respectlvely
Aardl €Bfvsfigldand As Paekict @9/9@ yalueoft e wdgptifiesda Ipeelkepras a Client Error
Zggpgo?)t %{mkep eTﬁ all%XttID %1%1%%]% (}E%\{\?gd}éﬁr ¥hereo\%?dee£n f gtggerally set to

Gzero fd2howE2TheSumBer ofBdst 1tdons fixdd (ABytebspeéifies iﬂé,nuﬁfber of items in
AS, B5, G5, D5, E. AB CDE OV\D205/027467
pey/folowtg Bxos £pdegistrh érhed@zrw Eode dd#tt Helds(hgrecRags) is a list

2(!4(1.nt 1?1&1 tn% Ebrrtrrgtrﬁre pé;r?tie H{jitf}g% 4;@]3 F@Jﬁﬁzﬁ af Laeﬁﬁélg "Error Report

EtnsolrterReaqosthnFia(ﬂI@tSB:ts as a mechani sm or neans for

Lient t d {_of ti
004225 1 or S % AEORGGEent THESTAM i ThGly SORC geal BigF dipbort List em is

exactly 4 bytes in length, and has a structure in one embodiment comprising: a 2-byte

Display Error Code field that specifies the type of error being reported, a 2-byte Error
Sub-code field specifies a greater level of detail regarding the error defined by the
Client Error Code packet. The specific definition of each Client Error Code is defined
by the manufacturer of the client. An Error Sub-code does not have to be defined for
every Display Error Code, and in those cases where the Error Sub-code is not defined
the value is set to zero. The specific definition of each Error Sub-code is defined by the

manufacturer of the client.



range of errors in the course of its normal operation
as a result of receiving certain comands fromthe
whoms/02H kanpl es of these errors include: the cPCEDB2008§29529
have been commanded to operatg in a node that it does
not support, the client may have received a packet
containing certain paraneters that are out of range or
are beyond the capability of the client, the client
may ha#e beélienoldamnyirdor Packeter a node in an inproper

sequencge. The iept Err rt et .may be.used. .

00423 o e B ChfoRenlipaing Bisiariogperdtrbie Hup 14 ihdpe data i
ugshdike tPa R@&ue‘éb’ Sh&Hi & SBing k@ dn iot @EbaHRAer0a chent indicates an
di agnose probl ens” in devel opnent and integr ation of

haslityan deed tk@rﬁ)lssgaytlémﬁc;\um Pagket psing @apasametsr ¥@pe of Y44 in the

nd a Err C
St R B 1 5 A ORRL SERAl ASlAe g yo or e
Ligst toPbe AHNE to/adtbihnidt deldieRedweenaiufRacike hamd hed haydebiumber by
of one enbodi ment of a Aient Error Report Packet i

steading thje detp &qoprytheﬁ:hpmg ThegApformatiapu@ay Pe usgdcto dgt;epgning if the client
t.
g& %:c@%aé%tpl (f §t§c§ees&(§:b Iﬂ:el Eft?et 4‘3'{58{4 I&ua:?ger A ac&clets.’ tThe:re: are

| p(ﬁﬁﬂlallﬁrtﬁv@rm@hd& lhezins, oramech@mEnkifert rﬂdmg iBentifedatidy peformation

GBS plieKot OnS e CBRgte RS PO Gl GArbTRY Fatkepophich contans
T\ff%‘rg§ ﬁnﬂ%? 1A Hdsé $h SRS EDDSEhicluf:. Z8A0 ofhef miRed Jlﬁ%ough use of

er of List Itens field (2 bytes) specifies the
ntheieHenoldentifamsion lPackdt ¢haft cbhtains ngldiﬁrr st ofdernation compared to the

Er.ror er.e.8 ISt

s 0% B She! LR, CORRES BUGE) haf ibBihen ot to idenity
f QbABhct@ler@thal APleendtteeh a8 n%%ta 3lchracter BISA To86)aid dildws serial
FIG 87B. [00422] In one e di mrent, as shown in FIG

8mBpbezsitohcomtaimAlp griqdhgracterem i s exactly 4 bytes
inle

0 e 0 250 A S 08, ORHTEEY i s i

SEQ@%taflllyQﬁ HbGess.yBe seén RIFIG. 8Bed QYeriteldertifedtion Paeltéyis&structured to
rror ~Sub-code field specifies a_greater |evel

dbavai Backetdaamgim Packet BrpeoeChiwittilRedVesk ofhMir, qaé,@? Mfr., Length of
g"f Nﬂg‘% e}?@&ﬁogtel?rloéﬂ N dﬂér%ylp Sf] S N m%gr M&fhfacturer Name

ef € manu actur er o
t St@mg] Prodict NameES g, &rﬁt%d&edﬁ&mgnmtd GRCdidds. be

ed for. every Display. Error
004243 ases maéowen gaéfyezﬂ PRl GamTns e Ratiggnt e dhe packet as a

\éﬁ gfay ga%rﬁ e  F é(@ TS v%lﬂ@?éhsfg!éétéélecf) ipRiTi4h GR ofd erﬁ@&hment The

I ned rranuf acturer of
ctClgamit mvmlaqasbﬁa@mmmrmaommmmswmahe QlueethD and is

Identlflcatlon e Client
| G EE01 TP FLEK CR T GV DA oAy B 10t FRC of all bytes in the
Sﬁ&:ﬁhﬁ&’lh&iﬁg@l@é?adk@twﬁﬂponse to a Request Specific
atus Packet. In one enbodinent, a client indicates
[00425an  abAl I-bytetWese nfiManafaiuspFigld ¢autains 4 ivelieitha deiiorethe week of

REpngap B IR pRbatar B & bt nBdiShn U blus AR hee o 110
| §3 usiefisdupb@tted B the client. If this field is not supported by the client, then it is
generally set to zero. A 1-byte Year of Manufacture field contains a value that defines
the year of manufacture of the client (display). This value is an offset from the year
1990 as a starting point, although other base years could be used. Years in the range of
1991 to 2245 can be expressed by this field. Example: the year 2003 corresponds to a



host to be able to determ ne the client device

manuf act urer nane and nodel nunber by reading this
wa@ad08/02T46m t he client. The informati on may be PEPUS1004/029529

determine if the client has sgpecial capabilities that

cannot described in the Cient Capability Packet.

T'Y%ﬁﬁoﬁfdﬁnuf@&ﬁl%mdl@ dy13. V7 (AR HRAAR, noiB@fPorte@by the client it shold be
mechani sms for reading identification information

f sadito e Neluglof zg10. One i s through use of the dient

pabi ity Pa ch c n fields. sim|

o0i2qTpoce The ficaBiagh M 5iey RRbpedt Ripkts Nafelapfcknih of Seria
t Nuibeh fiRe eaéh céﬁtﬁn@b?etval&@ rhatf dpecify e Bagkelf thél Manufacturer
contains a richer set of information conpared to th

sNeginediring Beld dnglyding anyonyle ermoagen of nwlyp@h@w&cterwh%length of the

aHo%Wgt I@mjﬂg §{ ngq"hél&i ﬁ‘[&ddfl aﬁ%ﬂ@k@%aﬁ&ﬁ 01t H\ﬂf P%ﬁ\%’h%reﬁ?etrs, and the

been assi ar ac and a

SkEhgal of t11¢n$)fﬁfa$ NuonisserStaing fedl hadiudiag iy ohdlr @ghéfation or null pad
The format of —one enbodi nent of a d i ent

| eRARRGIEIS dEsNCEVabacket is shown generally in FIG 88.

[004273S Seefpl a’ﬁléﬁbw%} Nzﬂn@g rﬁ@LP}&ﬁEﬁ Nihé Eiﬁr%?aﬁcgﬁgf% Nuffnber String

truct ure ave Pa engt Pac
cfitidereacH Contiibek vafiahle rmumdearof ofytdd speplfiﬁdnlgst theoLengvh rMfr Name,

N A v T U TR
Ny s Shé'rﬁgnuf@diﬁire%oﬁh&' fAsme, [ &Qﬂ%ﬂhaﬁﬂﬁe@c ké&‘iﬁ number of the

Packet Type field contains a value that identifies the
pdisiley, raspeatively.sBachyofithesatsiriizs atd termipaicl &y .at Fastongaull gharacter.
is selected to be 144 in one enbodinent. The cdient
IDfield (2 bytes) again is reserved for future use

for thegsdC |gn§mhgplapzayl@ aBitipeP@lkky set to zero. The
CRCfleldéité tes contalnsa16 bit CRC of all bytes

[0042&] n t heThe AdReats la@plam%awﬂév Packeeindicategithe ce{p@bmzxpf fe alternate
ﬁﬁtags\({@ﬁ lﬁe@ fto Wen#/fﬁﬁf Wi t o rgll&o n%tai gntal V@sﬁ‘cﬁsg t%S‘ta Request

e week o nmanu ure of

I Spsifio SaatePadietre Wher btcsnptad aeclient idavitd eer[dsnzgﬁ A@n‘emhte Display
to B3 if it is a8gported y the client. If this field

i Saprbility Bapkst deigeasy altrenatq qllétﬂtiy thaf nsypported. ‘Saselient shall indicate
SR abifley R Bnd ﬁlelAR%:ﬁlgte}ﬁ a?ba%ﬁﬁfyaiﬁécﬁétg\%lg n_?agafmeter value of 145

contains a value t nes e “year acture
ofn thé & atitl PerainefatiReplyalyist oflthe ¥ ahdISlt;Hus Repi;n Laxft Paektet.f r om

he year as a st art thou h ot her

00e2shace” s Bk M S dpofted Beifenilihodt Mg Gmiman g have more
t fhag 2fe d&%&y%nﬁé@é@@sﬁﬁh@lﬂ aie‘ﬁt f:blﬁfcq}er EA‘%'@Jaﬁlplé B lication is a
year 2003 coOrresponds to a WO 2005/

vabl.usgm@wmzlgsmge gBphgam the 1mm¢fatbc lﬁltlle anchh gmablér digplay on the

oeoidee 10 Sulrytt 3% TYBAR RS ot Chlgphlog iRkl is wsea o

NeBst thenfobe @fanPoRd dﬁblab*alﬁeatta@hﬁﬂ bd @Eeh Aferrd@d Dabplay Capability
Nunber fields each contain 2-byte val ues that specify

ek ghoaReallinL seck alterndargisgass ng e e steam packet
g 8808 of e SR g PR A RSEAE By i e
aglyenndévicd.erm nation or null pad characters, and the
The format of one embodiment of a Alternate Display Capability Packet is
shown generally in FIG. 89. As seen in FIG. 89, a Alternate Display Capability Packet
is structured to have Packet Length, Packet Type, cClient ID, Alt Display Number,
Reserved 1, Bitmap Width, Bitmap Height, Display Window Width, Display Window
Height, Color Map RGB Width, RGB Capability, Monochrome Cpability, Reserved 2,



| ength of the Serial Nunber String field including any
null termnation or null pad characters,

wo e@pozi4svel y. [00427] The Manufacturer Nane SPCT/N§2004/029529
Product Name String, and Seriagg Nunber String fields
each contain a variabl e nunber of bytes specified by

tt*&cwep ghpatiity, DRy FeRh@slsabNRAYER eRPEdF bh@ACRIANEGS. A Packet

fields, respectively, that contain an ASCI| string
tﬁme valpeof fltégderridienmrpAcket %r%Altepmﬁj D@&pla’ya@épabdﬁm Packet. The

n seri al
B0 Flel s e PH R B I, f Ry BB B penepalivsst g pore.
[0043ogtt | eathe AMEDRPlal Nuhaded CieRI used b by® tbendiaite tﬂa 1&@itﬁy of the alternate
Capabi ity Packet [00428] The Alternate Disp

Cdipplpy [Withy apdriREer Inde cargesok Rdo capaBie ifirgt «'éfermaﬁ% display shall be
Conlﬁ}légo}a(f fnd Sgéngly it@{l&t?%lﬂ‘?ijagg Qrhil'$ mu&%ghvglﬁ unique Alt Display

ponse
SNembéi aalﬁitsawms tlEelak@fst valeensedroeiny thd tatat huabdr dfeveaate displays

sends an AIternateD| abi ljty Packt for e
aliisrlat ¥alyesioraey thas, F@Xmﬁfwéalwmﬁf@ &sn %tﬂvgﬁ%\ﬁsﬁaﬂ not be

| ca I _
(BB BFu B¢ o SA0M P U ke ey

VednindctBd ta pe MPDIRefienyt Hais e @itemlae digplayl s8tthe Udt Rigplay Number of

List Packet . 1,00429 %@“c%ﬁ“%g% O PSS 6 of the Display

.dcwbﬁ}t qaga(ggﬁg@gvglge gni MDDl client controller. An
exanp E ication is a nobile phone with a |arge

[00431d; spl a“y“heb eselneed; h@eldeilcwter) ierepgrived Emydutere et | Al bits in this field are

f §ez P L a%? ° ?)ﬁlts r1])(§1pr§ uLp féeéa_ hsetf) ‘Egcﬁl(le%ufosequeréteq dgﬁé B¥fis to aligntoa

I ePBit twdrld aﬂdrﬁwaﬁldtcbﬁ% Db @eﬁi@ lt@yligrBtoat 326# @&d)r@ﬁ]dﬁréd@e
Al ternate Displ % Capability Packet reports th
[004323 apabi The yBlthlflaPe idtha fielsr Rees o2 dviss| thpt sm%fy\/théewdéh 10 h¢ bitmap

p@@:f%ts? soghﬁl'nﬁér Q ﬁ%&lal e hﬂ agc}-feq%l?t%lg u@stf E}Qé’% l?létn%pemfy the

Fress edc erna In the
diesigtaenf thdlsitthay esgiresséd aenanbadif pixels. CfheaDiBplag Wimdew Width field

Dlsla%/ Capabilit Packetls.sho rally in FIG
89S As g@%ﬁlﬂf spesiie thagvith of the, disaley Bﬂgiqwxaﬁﬁsseiam fumber of
T@i‘igﬁt SD?S {a W@% Hei Séﬂf’“l’l@ldpl?s%g%t b b s;\)/é:’cg‘}litﬁé height of the

i en Nunber , Reser
Biitphap whilditvhex pBessedags a—mlrgbﬁr of pixefs. ay W ndow W dt h,

[00433&:apab?'¥]i1%/\§090f;&%}_§{3%2@ %gglgﬂ ?S(he/g B I%%Bsetﬁ%te%)e@fy% number of bits of

2 2 2
005474454, BTG GG 6 g b i cot

f(peletts) dlsplmmlt: Ayppeimpan 088 bits fiotBa¢hdeqior ¢qnas>nant (red green, and

R Eie eyl 1P ah Pt Buf¥r SRACR EofpbRRtF i sEin the Color

fMaFl FRckis Cofl Ghopiaber dflesetighBicaet its $fAQEBAblof BeémpPbient defined
lay Nunber field uses 1 byte to indicate the

i ’@é wsifte)d e userk Kitheodippleeclieait s@may usd tha caler mepdpalettq) ormat then

tstﬁgﬁ {/ﬁgg %s %ro0 ’Tﬂ%%élor L{l‘%ef{ g&pﬁat tﬁfré)gcﬁg e&paﬁcgslsﬁgo); Sthree separate
sﬁ@[gnebealuagnt ified with unique Al't Display

[00434] Bits 3 through O define the maximum number of bits of blue in each pixel with

values of 0 to 8 being considered valid. Bits 7 through 4 define the maximum number

of bits of green in each pixel with values of O to 8 being considered valid. Bits 11

through 8 define the maximum number of bits of red in each pixel with values of 0 to 8

being considered valid. Bits 14 through 12 are reserved for future use and are generally



Nunber values with the |argest val ue used being the
total nunber of alternate displays mnus 1. Val ues

wo arogee746han t he total nunber of alternate di SPCEHYS2004/029529
mnus 1 shall not be used. Exgyple: a nobile phone
having a primary display and a caller-1D display

ceneeted B 13Ns N toCihHiRAe thaisbiBREoRA EREM b Bccbpt BoRY Map pixel
so the Alt Display Nunber of the caller-ID display is

z6¢ty inrickete onwmpackedffophat. DWSsNaliE ¥5 & eetop @ Hegic-one level, this

B AR ST T e T p—

ugemat\ If bRi1t5Ss bét tb Bilseiézebgithayiadicates tHaothealient d@ccept Color Map
purpose of this field is to cause all subsequent 2

bpixel §5txprly in Bopackehfor@a  16-bit word address and

ause [ ; [ Feuhi :
0060055 A ERbl Ry B 290 19 RB7 Ryl B BBt
seachd displhgedin R GBdbrvdte Thoherambodixeng9bthe clisntcantotse the RGB
Bt et T B B o i 3R e % compose o
DLy A L PhEA VPO L e o
ellpe €ihs dihcainteasiy)nibeacho pixelp Bits| 7sthronigh 4Diefpledhe Wiarnthown number of

P O i, B g s St oot Ph, gk Pl AT fAged 8 define the
[ RE43R1Im ABRLEHitsNERe RER: I\%Qﬁt@nsfi%ﬁ liflcathasixed. Mifs€S through 12 are

that specify the nunber of bits of the red, green, .
aregetyed) Eorcivtwe o apdaenses to Fero. cBit 15eis dised kajrslicatan thetadility of a

B T

bRglisad letl Sihid iditcglrs ShddtHesclivht &mcdtcen | REGB ¢ aarnh cither packed
are sent in the Color Mp Packet, only the nunber of
| @aerpagkeghfermabndt bittle ismelelach legit-geroc Brp sivkitatesdlnt e crlient can

[ i [ i.splay client cannot

ugbggﬂhlé(}%g?%e? dgrr%gmﬁg@lqléltpkgseh?or rré't then this value is
[004362er 0. The 1cboyterMongrhiRizie \Waghlsilinofieldi sontanp aseduobr information to

three separate _unsigned val ues: [00434] Bits 3

t Feahy hea s AEbHS PR L d_é%ﬁﬁeflgn grongehigmeformat. If

e@e R1PAPEBhn M s the@bishirdthe forfn3t e Bl Yalee E@éeﬁ%@?ﬂ t% gero. Bits 6

valid. Bits 7 through 4 define the naxi mum nu
bihtaughf4 greeeserived éachutype et and tite gealerrdly s t@ zémw. 8Bits 3 through 0

bei_n onsi dered val i Bits 11 .through 8 define.the

LT et BPmﬁﬁéjf bi of gervenle ot e et ek pikelThese four
VEikU@akft éﬂséiﬂe&o sB@diﬂgthﬁpéh%hq)?{e@%Hﬁétb &f 1Bbt1S Bifs. If the value is
through 12 are reserved for future use and are

geane then| the wonpolusmeXonadt iPTIY ugpot s 2dientg Bis dtwhes set to one

zero., Bit 15 IS ed to.indicate the .apil.ity. of a
FRaie S I Rt B b S tsr e S5 3Rl i ipBlaypgd or unpacked
ufopaek a8 bitor ekt to\Weedthii indikatek $has e dlRnfcdrO@ceptaiénochrome pixel
l evel, this indicates that the client can accept

Céatopnlyap uppaeked At n ei ther packed or unpacked
100657 i caheRpted R8P e Rick T s B Ahore g apd generally
digdsanllotitsyinithis diepdsdc &6l Idgdd-pad level. In one embodiment, one purpose of this
field is to cause all subsequent 2 byte fields to align to a 16-bit word address and cause
4-byte fields to align to a 32-bit word address.
[00438] A 2-byte Y Cb Cr Capability field specifies the number of bits of resolution that
can be displayed in Y Cb Cr format. If the client cannot use the Y Cb Cr format then

this value is zero. The Y Cb Cr Capability word is composed of three separate unsigned



[ 004351 RGB Capability field uses 2 bytes to specify
the nunber of bits of resolution that can be

waole@plozed in RGB format. I n one enbodi nent, iPCT/H82004/029529
client cannot use the RGB forgamt then this value is
set equal to zero. The RGB Capability word is conposed
ofvaluedir Bitsskphoagle oudsigned makiu@sn raintber Jf tHisoman sfkcify the Cb
define the maxi num nunber of bits of blue (the blue

i PATBRIS B9 7 houshchdsdingdhe maimguny nupmbei Rfbits thl?éfspﬁéfYt the Cr sample,
r r ensi
TSR aghs 4B FFEIL LS GRE I AHE Y Umpe,
nBis i Ithrnug’rbleit arefredeited fof fultlﬁ‘d uéé iit&i aredetitozexos iBiy)5 when set to one
s 14 throu h reserved for

each

el 8o gl iSpeCmecop D eto Cimvael iy 1 Gihen Ragked or unpacked
' neat e bithe @t/ l
i e R,
t onlg in happckedfoembievel , this indicates that the client

o0ss§20 2CBPhyPTRLR) il b R PB5HES o i sshion, e

t Bosip,| Al Rd18%ddrtBit dai®eGldn8Rirc§ 30 B Bh
d%{ apo Iﬁ| n un racke gr m;lt 600438?&01% atR@t}{H &ifént cannot use

'ibalb this Wluﬁ iiesed abmwaﬂ‘hs Balyvlatliwbdrty field is composed
e y of ..bits_of
r es%r nﬁlgg{ﬂ}% g?lu%gn %D{S %Iltslaugﬁreﬁé %F%neng}?o%FWfo of bits of
| fnterbing tiek i3t irc eavhopixels Bifs e tHrORHCH rd@ﬂﬁe tHer pREl gﬂ@ﬁﬁ pattern that
this value is set equal to zero. Bits t hrough 4 are
BEE Dg ARt £ Bity St dndefieos @ewépédqryh%res reqpitedy and Bits 14

Bty gg ¢ REo Qrvgd fgIEffl!ltH?e E&em hf@;%@t r}P %%Le%t ?Bt\%he%f set to one

grayscal e t t can exist In eac our

bintigatea kat the C}hen;ls] ablaecepo Baperqiite} dutadh eitlegtpapiedadr unpacked format.
sists of to 15 bj.t he value is zero then

tcﬁ 2’ %@”ﬁﬁéﬁ? neere 6@1&&%41?%%%@ é‘ﬁp‘}b‘%’i‘tt“e"& 356t Raver piggt data only in

BidpadkedteAnsiet to one indicates that the client can

accept nonochronme pixel data in either packed or
[00440ihnpac KBt 2- bmer@ic field pintaifls a 46Détt CRE of efldbytdsiia the packet including

C t the client can accept nonochrone pi xel
Jﬁ?g %ﬁf@ unpacked format. [004371 The Reserved 2

fieldis a1l byte wwde field reserved for future use
and generally has all bits in this field set to
| ogi c-%ero RmmrAcrqubﬂeckehbom ment, one purpose of

[00441i hi s .’fﬂe t{gglgt%ﬁ é\%ﬁgst%uﬁack %r(%{"(% 5%35 &éatgélt g gl%ge}{ gvlth a means,
fmﬁihdﬁlstnooﬁﬂnb@lﬁd t® a@e&cd%ﬁ%uﬁ&ﬁbﬁi afdlSth @S SegidtO 48 &k O‘bposrce end of
Capability field spec:lflesthe nunb

othe ﬁ\rﬂt%P dmkr eéfbﬁ?n fegistarh ate likeln taebedimighe feideach drISIleY or device
Qon{rgﬂé}at Tiese {381t ezﬂltea 9# iéoq‘%én'}e dlsgggrf C{haI Te Lgre setting

hen this value®l's zero.
‘|®nﬁgnr|amd Irmﬂes bf emrsmacpﬁraﬁdi havmsﬂhgﬂ&ﬂ:fﬁllﬁna%%s@ ?%ﬁmgs The
PCT/ US2004/ 029529 88 . Bits 3 through 0 define
(HEISEhP TR ‘%gllqy(s Arossplacliony tq hetheﬁnte to a register and

@tgﬁékteto Bid 8 rebiddi hé’fNﬁ?Jf)I flc.! ¥

bifs t hart spreeg‘s? ﬁg}a sarere, Qgile??l(él ?glﬁ%@q‘ sts 1o read
defegistertthe orpaammﬁndnshduh’r razpoind by whduhg she mg‘lstext HetaXn the same
sanpl and Bits 14 . thro eserved for

HieE inse B by o riigalng A2 55 it G2 e petigile register
with the use of the Read/Write Info field. The Register Access Packet may be used to
read or write multiple registers by specifying a register count greater than 1. A client

indicates an ability to support the Register Access Packet using bit 22 of Client Feature
Capability field of the Client Capability Packet.



indicates that the client can accept Y Cb Cr pi xel
data in either packed or unpacked format. If bit 15

WO 200802746 zero this indicates that the clientPCHINS2004/029529
accept Y Cb O pixel data onlygin unpacked format.
[00439] A 1 byte Bayer Capability field specifies the

nunber ThE fdiiabofdnel@stRldithé df aResRter AHcOsPackbs ﬂidwhl generally
order that can be transferred in Bayer format. |If the

cIn Gt 90 akvseenadIG: AQ adgaster Apaeas Padkehisshneurpd]ta bayesPacket

Sy, FEFR T PRSI BN Vgl Sl SRS e crc,

nBRxgisenDataTlierand Registes Dafta CRCfE1dS. y A PkitketGI(y[ﬁtvahf& oF QQB
pi xel ., Bits 5 through 4 define the pixel up pattern
t%ﬁlsfltlfl??sajpaﬁ etraééiﬂgrsgfa Acgessdagkgth Tha lignt eI Tgserved for future

pﬁ@éeind%g&{eg[lgﬁs%t Sefhbgd: and Bits 14 through 9

are rese uture use and are set to zero. Bit
[00442]15 wheTihe 2ibytcoR endéWriteHiagsfiekl dpheified the spedifiapackanas either a write,

acc Bayer pixel data in either packed or unpacked
G aized, o teRpacy 41646 apd pipddie RSO hUATELe hat
he cl t I a ‘00
[004433 e k]gg@f%ftrﬁm{btugﬁ 8%24406 %@}I&[?%@vmfe F1Q§ 108 t¥[1F24] are ‘00’ then this
ceacikeli gpntains) dath tCt bmﬁttglﬁ tab registereaddressedby frdkegister Address field.
incl ydi Packet t.er . Ac . .
L it 1 gm el B ghEied reilios ThRRte AR aRagister Data List

efi¢li et BibaSt149area 10 iRAtthislit A BqUBRART, dataBeRaAHe TP mEE registers
met hod to access configuration and status registers in

t dellrespesb iyt the dhepiver Addeess-¥ipld.| i iBitsthzd4] pegildf chen that packet
aé’o%téllll%< ﬁiltx th xpfs Iléa{l&%'e%t {no esgcfhr%g gg'};ﬁgé@g’[fno ﬁﬁge%:,l@igket having bits

contr ese registers

dispd ay shé IR@tad/N\énitalFIEgsS&tttb rfgo’. c Ohtk i Rppfiddéri AbdressTHeldScontains the
of operation, and have other useful and necessary

sdpgsp e, he g gisiRe fiosteeRondpige i tiea Sk RegifigrDaimbiskitom, and the
hl@ ist&f U%lltd ek dﬁé?d bRLR Whntdif the cﬁtaL ﬂﬂ\k/é%%r felﬁn gf.ro%télﬁ address or

est to read a register usin
tdddrdsssst &f Betsfilerii] raaaeqd@ls’t thid s treatdd aa anegpivali@rvatuee this value is

dpg)OSl(#e nd shoul% resg d by sending the register
SELVThof Igu’é,edﬁﬁan BAeEES8% pe, but al so by indicating
[00444} ha:] IBi#S13:8 dsb8 ldf&ﬁl@uﬂs dflﬁﬁég%latopsﬁé&fycﬂﬁle %nfb@ﬂbf’@f bit Register

he use of the Wite Info'f
Flé@ta stf:ms to\be @wf@mdaetthenﬁyglbter Ds@cLlstcfleld eéﬂbltsrliz\ﬂ d:c;ual ‘00 then

TS S kG T RTme PS5 B B o ontinca i e
SRypEt DAB i REBIGthe WERES fo Rk stﬁﬁiﬂggat lriet re%%te?fspemfled by the
Cient Feature tJoablllt field of the dien

ABgagien M@reaafaql@t If bite 12051902t 467 thee bite$3 00pe G Hobe gumber of 32-

{%?sté :i)t\%%fs gtga[n{:cpg F?c%g}lﬁ% QEYIE% g?fﬁ 9 Sk evré%éb‘ Cq%%%st@g that the

%g1s’@rschlgteaﬂ ethA(R@gfs&r E&i@akﬁtst flsldsﬁ'lrthﬁtpaém cbftathdMeitems and is of
Packet Len acket Typ bd i ent Read/ Wite

PeERyensiRe Jf gtt%eib' M aaleaé sl 1oty " hembisy £3:0 @p@lfy the grmbarrof 32+t register
gt#aﬁli}l%ﬂsdthgﬁﬂi\%tbﬁén fah o1& gfs'te% Bt afe foftkRY if ﬁ%ﬁ(é’g%t%ata List

field. Bits 15:14 are not currently set equal to ‘01°, which is considered an invalid
value, and otherwise reserved for future designations or use.

[00445] The Register Address field uses 4 bytes to indicate the register address that is to
be written to or read from. For addressing registers whose addressing is less than 32

bits, the upper bits are set to zero.



identifies a packet as Register Access Packet. The
bClient IDfield is reserved for future use and is
w@emsnzidby set to zero for now [00442} The 2-BET/8S2004/029529
Read/ Wite Flags field specifigp the specific packet
as either a wite, or a read, or a response to a
[0044d)€ad, FRE 2058y PARSeBerCORIOfiedd cbiteindat GRCAGUAS byle® 9dd3Ihe Packet
Bits 15 through 14 act as Read/Wite Flags. |f . )
BLength o kg Rggister goldresiedf s CRGp deiketo ehpsk dhens thgagngire packet is
tgipagdé/gitten to a register addressed by the Register
Al 5ress; field. The data to be witten to the
[0044Bpeci f The Regigics s List fiethta@itaiad ailint bha-tyegicpistdr dagd @alues to be
List field. If Bits[15:14] are 10" then this is a
r WEter to ¢lisnt epRsieTs PHYRIBeSh Y Werp Fead feum shient dlevigymeistered
y the i i I ' y N
004453 " P NG REREE BRf CRE g ot ERCH ot B Register Do
r Espolfshist@RE fRidgictheck Aenabs Regsice tDdtawiaggtilitesused, but the CRC
15: 14 of the Read/ﬁ}{\lite Fl ags set to "10'. The
REGIOBPE IR RFrEReneda| § contains the address of the
regi ster corresponding to the first Register Data List
item and the Register Data List field shall contain
t he daPa t hBacked€RE€ad from the address or addresses.

ovaash Ly e, T, IR Bl pepea, il S oS Bid S Bomies S cerain
N@lord &@tbal pffsbdrs Bi E@ckéﬁrtﬁam@y Raveta RidnifidstigN@de data field, and

integer to specify the nunber of 32-bit Register Data
i thaprsan; ipcrsasads likpdihepd of errprstdysinRdeinstesr Im@aekety that have two CRC

f . ' : -QQ: e hj 13 .
(1900 0 a8 o ey o0 0P el flr g v ORC s
athet ClentGROesbmputitivhs foHgivirigen [dagaditasticlli gledndtoafiected by the
witten to registers starting at the register
sb%%m?tp@oﬁtg}ﬁ'?%m%@ﬁ@?ewkﬁgdr ess field. If bits

[00450§5: 14 ﬁlqéjrﬁerengr@ar}; Ofifodiink, 3 Igol§19<ﬁﬁjaf Yisddfor ¢ liculation is

2- bit register ‘data itens that the recelving device
skergen 4sotha GRWH16cor XpiesX1hg XhatX( ha samply inipderseration of a CRC

read. The Register t ist field.in this packet .
cHHEENI WG G %‘Wg%_éﬂ@%@uﬁpf IpRIPBeEhgths nyqntigp i shpsungip FIG. 36.
CRUAG. 36 1a CRTER gRidr3603 iinfiRESEd ¥ 4 DEuBYIBLI00 judFtdk to transfer

register data itens that have been read from
r efghs fiet ittaf atpagkes vahaett iaiingd on thet e NRBHILsDatn_Befbee_ RS line, then

field Bits 15 14 are.not currently set egya Q1
e eer O R e s e i Mt g e R B8t Note tha
r @ @EMGer hiemubibery i@ HRFAMRAEIRRPoR td8R - orlidQF4RE tpzﬂyﬁomial being
Regi ster Address field uses 4 bytes to indicate the
resgilsangrnod dasy eig positiens ysed py th }-t Eéhmoee efficieatd shift the CRC

N Y

20 0b{tHe MBEN ERT/1152,C0d/CRO 2kfsteIBit |94 AEIDT TR fibMt 8t position 1,
Paranmeter CRC field contains a CRC of all bytes form

t4d spexce pntih MEELDit positine IRdgrepeled- Address. " If this
v AL OgRAECK BB G ERAT By an St Pk
caret G0N s0xdd, 0800020040400t (er repessiited aslaksequeataieSbittes 43e0x07, 0x00,
0x46, 0x00, 0x04, 0x00, 0x00), and are submitted using the inputs of the multiplexors
3604 and 3606, and NAND gate 3608, the resulting CRC output on the
Tx_MDDI_Data_With_CRC line is 0xOeal (or represented as a sequence as Oxal,
0x0e).



witten to client registers or values that were read
fromclient device registers. [00448] The 2-byte
wRe@sseas7 Data CRC field contains a CRC of onlBCT/082004/029529
Regi ster Data List. If this GRC fails to check then
the Register Data may still be used, but the CRC
[00452r 1 or et CRE generaedredtidecheckr 3600kietcobRaurk@Qd 49 R Bhecker, the
CRC fi el ds appear at the end of the packets and
sbist thebds ggebred @y thei Rx _MHLI_Patet lircafs paph e meyltplexor 3604 and
p gL | .
PRONED 2ok oy ATt BEby bRH e 340G HE Pupg CRC register
dusing NOR gasf 3610, ¢xclpdokORS(XOR]) ghta\B3612 vndCORSD Eatel3d$4. If there
the CRC generator, wh only one is used, .is
B AT AP D AND 1t o1 rioe SoRC i icrementeskence for every
C?JHRHG%E %aihOh CRE: BEoPby CHith Eiﬁ‘thgf’t fe! foiyfhe 3F i
affected by the par arr%t e*s ate t ehbegi[ﬁlni nga%?gﬁlﬁeto the input of
preglstar 360DONEE] thatrtha exewgerpirasiyshemnodithediagranhef FIG. 36 can output

PROCAR Bre RF ot sientbuithin o8RRI (e NBW ifow (see FIG.
| 378 e MrRéREdroNthef CRCCRfor ARG BREraB) bt R6KRE (RS Q%stGCRC error

useful for inplementing the inventioh is shown in
3@stangewithig, cag intervaRehee(THEEK_SBE2 NQWi isiacting.i Hewbnfigured as a
g?gégéﬁgﬁéoarﬁeé&gilsﬁéﬁkgﬁ :oﬁ{) (L)in t%stn(ﬁ?(g Zef:g?srter z&fthé Erenefclorinsctlding with
Tikie eMDbf thatpaciBef ore- CRC line, then the bytes of the

Eacket are shifted into the r%g{ster starting with the ‘
[00453f op 1 j Flag tinNpg dfor HBe mpe apd GuEId rsighals, mngdp ghes enablingj signals, is

G fe® Qi ARnmdidd ;i:tlé}g? P %ha 478 heT}ﬁ}Q't ¥R, BPIERC and

use ositions used b
I tsansoissioaf ¢fi € paoket dbOdsthiakd shidven GREIG.rAN sfit@rthe Rtade (0 or 1) of the

T aGad  ERed LR o orOetsrab_ e Nanp sedcSending. MDDI Data
ié?glaﬁ?@ohg Giigt @b T Mlljﬂl ighta Pﬂ%korgj'@iz&! ) lr'l\{ﬂgﬁ? Hdth With_CRC

,and so forth unti VMDDl bit position

rségraitse dlhe] 100450h of\e manket ofi dplacandichedkiveg piihk €IR € oalue atesshown in

56575 BB A6 e b e P et el R owg e o FRC Now,
eSering OROBI_I535 %) gnafeX HoncOviR, tHXRE, MPISIODafX & \CRC error

and are submitted using the inputs of the multiplexors
36@lsand 3606, and NAND gate 3608, the resulting CRC
output on the Tx-MDDI-Data-Wth-CRC line is OxCeal
(or represented as a sequence as xal, Ox0Oe). WO

2005/ (R.746 TEator (08 GArdaaT8OPadidet (G8852] VWhen CRC
ﬁjenerator and checker 3600 is configured as a CRC
[00454F he c k W henengr ontirdatppacketsanddeR\aeribeing trarsierxedVmibieqathg host and

| i:ne 6. ] t i pl gat e 3608,

i e e PR

GRhregiatioar Otheiwige,NDIR lyatte \ﬁiﬁ?.@c;rhtﬂa dinksto MEMENRL (REARR lack of a
ere are any

O I TR T KT —
IthiG | SRB E&ThuBREEal donfNRHaY inefficient.

[00455) For use in one embodiment, a new technique has been developed in which the
CRC portion of packets is used to transfer error code infoﬁnation. This is generally
shown in FIG. 65. That is, one or more error codes are generéted by the processors or
devices handling the data transfer which indicate specific predefined errors or flaws that

might occur within the communication processing or link. When an error is

encountered, that the appropriate error code is generated and transferred using the bits



packet that contains a CRC error by connecting the
out put of gate 3614 to the input of register 3602.
wois/2har the exanple circuit shown in the di BOr/Es2004/029529

FIG 36 can output nore than ¢ne CRC error signal

within a given CHECK CRC_NOW w ndow (see FIG 37B).

Theted GRE, oCﬂF%ﬁacEBC Biat R tHeRE 8RL1@e 8 8a daled k YvERMH’S, with the
the first error instance within each interval

whsited cppTretee widsh Fap b detoeed pp tb@rﬁcplgmge@dalsy an egRCmonitor or

f t
g?{%t%{%& t?ﬁt ﬁlglgl(t)%é d?ar%ﬁés &t&ﬁg (f#}‘% flen 4 ocfr t?@éé %aggékzmt\%lch the error
[ &é5RtcHdzahd CRﬂl@allfld)for bdrae irgnoi, thecomaplinetit of ilgeatd.is transferred
and the enagbling signals, is illustrated graphically
i 19 BEPYSSL cappsighd 37B. The generation of a CRC and
rans a 7
[OO456§ nkxs&ise?eg{l@d lgelgcr H?Bo@fs aﬁ%ﬁ@s&%ﬁ% Wart ﬁ‘ﬂg hith BdiGRtion s@stem the
Gbrwlcod&@abddw tra@efa:enediseve@ﬂ(ﬁmkswusmgd s&ieassobfrlgclhdﬂDlgeﬁh’aHy all, that
r%ﬁfegg{l g?ggntt r?tftéh%l}%eeg%%m CeHr %t%;tg f %F SoPFCHEs 1g1t11 the point at
p@ﬁﬂéﬁtth@fcoﬁﬁh% @fb@u eekend RiclédEn & MRl Y8ied, Gt M point the

in FIG B, e state of the CGen Reset

aegelar @RC bu@wre @Irséfrxmde:vmmm NyeyloadingbySmothien galN@DI

onss7 o, S8R 3lchpighh 8Pkl Bt PR B e Aciiiger response
[t@@;ﬂr&éﬂn estn@nﬂé uéig ¥ nidinl BROKETL F R0 bieRer A18s.bei ng
ransferred between the host and client, there are no

[0045813r ror é&éb%wbépn@%c%rm@&ﬁ @@erwmi;lgomeyha@i%priapp@ratus 6600 is
:ngﬁéaltllﬁjesq%sé{‘{z&{f&ogt Itegnl?lg{ eﬁ@g “J'll&?h %1?1 Otwa part of other

taimnifye prepadusly d)erscﬁbem?bt keownddétbean th@pﬁseﬁd&eoﬂ exikiedd¥dof errors
pr oceeg Unf or t unat ?m}{( this is time consum ng and
t

SHINRRHAE cOmEYmCALan [@OWQS?SSFO‘?‘H (§8ieT icAdg generator or means 6604,
\;\e\gfl‘iigﬁ i Btt: foﬁ’heﬁ% lp%ﬁ l%‘l‘%ggﬁl%r gﬁﬁge Se?ég qtggseg:rcg%g Agok up tables
dprmrecpldse]entbdralwrlmmsa@sl genesatge oae alr| yioreséroomceaddes to indicate

at one_ or odes, are
GERIFS B oD, Gtk et Brve bR G RtamecHgingnelt is readily
dadarstdodnfhtedevidal ‘6602 AR %@b& ca BE 'ff)l‘rl%dpa{sezg %Bgféecqrcmt or device as
errors or flaws that mght occur with
clsimeshior a6 iper of aquegreinmpdaseqiiének of \Akps fa’notherrlorowrsprocessors and
epcount er ed, that the appropriate error code is

gene?ngﬁ ed and transferred usi ng the bits WO

[004592005/ 02 CRIT viXad/cWmpRiddr bt VodhariSeh fRhins 6606GRGh&Wn For checking to

packet. That is, the CRC value is overl| oaded, or
soethipe selesied prercadser cades e ghesvamsrasdbrlER Grvdlehbeing transferred.

S I T A A e

Ersed tdpeeideakesomplimbitaif thderrer dodles a€ adlgotRiBRE%eh BE the original
CRC val ue for sonme reason, the_conplinent of the error
i(RE paftemnar wipe gnd c&ngqumr cegwpggtpélpp detection scheme. An error code

selector or selection means element or device 6610 then selects the error code or value it

is desired to insert or overwrite, or their respective compliments as appropriate. An
error code CRC over-writer or over writing mechanism or means 6612 is a device that
receives the data stream, packets, and the desired codes to be inserted and overwrites the
corresponding or appropriate CRC values, in order to transfer the desired error codes to

a receiving device.



[ 00456] I n one enbodi nent, to provide a robust error
war ni ng and detection system the error code may be
wo e@s®tasT ed several times, using a series of Perks1084/029529
generally all, that are transfgrred or sent after the
error has been detected. This occurs until the point
[0046@t WAy € B dnfiBn &P il éﬂ\rlﬁ%o@lé Syl G rdriferRA Blerh SRS AERE a series of
romthe system at ich pornt the regular bits
apekets ans fthe rover-wiritdroafil 2omey | widide nyeiyryasiotdgerelemenie in order to

00457] This techni que .,of overloading th va .
Lwt%£§°81€ﬁuﬂfht%a Lﬁog%e AuniRg BEIFEEINg 8lg §§F§ﬁetﬁ1§§er ?%‘1% from previous
WAL hBnid Sdrn&hé: mﬂﬂior%@QBEﬁtidﬁﬁ vEiER @aRibkSused th istdré%r hold their
[ 00455] As shown in FI 66, a CRC overwiting

medesrasswedad, eppadestred 6600 is  shown using an error
et ect or _detectiaons . nme ich c oLm. .
oossic " o Bhe Sendffods SR SO BT rHORE met i 5P TGO B i B flementing

dRtB6Wa ih hadRoasienea]l BY FIGS. $7anaRl O1B.eld 674 anirtddj he or more, is
the communication Iink or process. An error code .
géetested irsten 6TRZHRSheaoamuUNiGHiQiatner Bracess ARdan gEoRade is selected
0 CJ I C Lt Or eghni : .
LB TR OEoyl A7 BLURS (S 8l Ao pon, e
0EREY vl @s tooereptacad isechetkenlrin caosiers 67@6, iand compared to the desired error
specific predefined errors or f]aws that have. been

d%‘%dédfl 8tep 5908 Lhe FasHI of fhis fampazisan. as di%'H?fS_ Sttligt 14 fdgtermination
d&‘svﬂo%tl@e@%g ndPhe A% GRRE BS JIRrTESe @t Aive 'v?ﬂlgﬁ will be the same as

circuit or device as desired, or as part o

pthe CRGmedues prpsenic elf dhis st ¢lps cdser thenhocdssiogrproceeds to a step 6712
pr ces%ors and | enents. [00459] .A CRCvaRIR]ﬁe 1 desired. i
c BREErBE SOMRIRES o s EAHS 2BBYET FPTERBIRAYE gplue, as desired, is

CRe&dddk the col€® irseltNeORE ek Beere ERFMIAOE H/haf e#@0&les or values
are the sane as the CRC value being transferred. |If

t fratto be inseged assieps@i Oand &d M,dbﬁrﬂppfmﬁptegc@ﬁg isasedactagfor insertion.

TSP PSRl of S DBt e RY b LBty peprosent o

t fifglercheice dasedHCtHRAddtpUtvfahe ¥iRb WT0RRECiSOAS UBRalDY, in step 6716 the
conplicate the detection schene. An error. co

. . de .
sapseptinte yplues (g PYSHIHER IR tht ERindocgtiondgy Hansderywith the packets
tggg ?S%ﬁ@&ﬁ H&ﬁn@&%@r code or value it is desired to
i nse L e,

I oV or their respective conplinents

[004628S appOaphé pheket Agepteir dde, @0 dikovaRm BIR 67y, itlieepacket @RErvalues are
writing mechani sm or_neans 6@12 iS devi ce that .

¢ beiug URUIpHR 1 ACPPeaionpabkabe CRE yaliipiara begaponitored by one

COOGRL g)rg&séégsﬁgfgﬁsgﬁ@ Bgrsf?ﬁ’r? kM detBRideNE arf QEOEIR AU Bensfer has

or appropriate S, In order to transfer the
desiurred aed vdretheo de R0t ® requese e eetvansynissen efethe p@rket or packets, or to

2005/.027467 PCT/.US2004/ 029529 93 _.[ 00460] ..As

ngﬁﬁmo °T PRFARPPHICH, hagPiBt of PRV BrgRusedAbpap. As part of
t LBSmoHRbMEh #heS BIfbRSatith caBafk@ s, used tbhenhes vales @6 known or
6612 may utilize nmenory storage elenments in order to

npiestledted copr eodes, arhiepresedativeuralnes prdaletest ty presence of errors.
St 7SS R R BIRe FLETE05: B0 Mg, 170
heddd 4gpeics toVR) presentst Reg@acted @ oliserd@sidolddl in step 6724 for further
processing. A determination can be made in step 6726 as to whether or not this is the
actual code or a compliment, in which case an additional step 6728 is used to translate
the value to the desired code value. In either case the resulting extracted code,
compliment, or other recovered values are then used to detect what error has occurred

form the transmitted code in step 6730.



[00461] The general processing the overwiting

mechanismof FIG 66 is inplenmenting is shown in
wa@dasoemaeal detail in FIGS. 67A and 67B. | n 67PCHENS2004/029529

error, one or nore, is detectggd in step 6702 in the

comuni cation data or process and an error code is

selected in step 6704 to indicate this condition. At

the sane tine, or at an appropriate point, the CRC

v¥iue LinkRestarsifromdHibernatiasked in a step 6706, and
[00463ﬁ0rrpar %}eht }1]1 hl?osgi %étgn%sd tﬁ f§1§vaa§ qgﬁt frg Sta:%b670§ 12000 Sslgage it drives

esul t 'S conp I SCussed e

d¥BEpIDYe t0a logs-ohé) st/&tHEfdir@ibo@tr 15mtyddeofiEIDE GtiE OMRY, then drives
or other re{zaresent ative values, will be the sane as

t MD o2 Hgaesgero. state fompd MDIphSth g¥cdes, pdhen starts forward
PlifpE et?a?flg Yo rs%ﬁ&ﬁg Sa t Qb hé heBder? Ba%?. re ﬂlﬁe enerally allows bus
conpl 1 nent, Nesdne Ccases ano rrepr esentative

Vabnntmtloas ta Ehel regalyed defose ltlec Bldﬁframetﬂa:adﬂopk&kéioisi e bly. providing

One i s been det er m. ne ror codes_or_val ues .
arug SB ng e heveen & Bt oy Apwes ﬂ\ﬁ]aPI—Datao to a logic-

2R QRE] iRhiI8o GQHlRids MBE! K6 tEkolRIE al SR Tht Rhke- é ik%?@m the client.
st eps are Illustrated as separate for purpose

[00464¢] ar i t Wheotthgyelivmt.dicre/a displays aeeds datagireginenuhgitios, feasieel from the

CPesp oot MOl 50 e ' %Slegfccé{%'es‘%%e SPARERTO] § 1000 psc,

t I S
tgggg?éﬂd]j g?tf‘fs éﬁ%rtlfgg :ghfs 7@"1\8{%?61 Y § et a@@P@I StbekAGes active,

r dthepgh othes perigdsasn daawaed asnddéir@i add Bhent dleaMtMedn@Eibe placing it

T e T B P93 8 B A s

PERIKeES @BeMiHehtlien NRighY ShENUL R @ﬁbﬁ[ M40 kd aaldgRLERY state for 70
in data transfer has occurred and whether or not to

r]é@lélssﬂacy%@sf alBisi apsion rrapsestthe hpsicloestadror pagikiétdata paffic on the

ur.t R .and. so far th
el et ek oL AR RE 1P BRR” 108N i iRl ge presence
t bfethé Riquedtlulsevittam 56 MODDEStHeftled @nd Ci¥RDegintBE BREup Gequence of
known or ?reselected error codes, or representative

vémties MiARLJatel fo lagic prefand MPDI $iraycles and to logic zero for 50
AVTRSINH ¥ aﬁk%e ﬁesﬁﬁg@egtsﬁ‘o oyl Bt s SQ&I G ds‘em& e }gulge“fif it detects

nonitor c € appea

PNVEIENDatal ih Sh@lﬁglicﬂﬁﬁ@ﬁal@rfoﬁhfd)% Waﬁejon,meed The mt8e of selection of
6724 for further processing. A determ nation can be

nidg dimes 28¢ églergnoas of dinpeinggraly eglated tridhe hilbarsation praeessing and start
g‘%é}ll P%r%glcfe @ECU%%%H%]%{%Q@& sk anlsq &?8‘%) t he val ue

[004658 O t heAd exhinpld @fothe pml:esemglsltepellbh artyplasbclliehﬁ serv1ce request event

res I ng extracted, code, [iment, or oth
S8,k hoy ieision, s WSiter QTG St bbire i tveicire labeled for

d 3
S B A S ARSI 5 B, e o

f coomméiiche avmﬁlhtoh wWhe0 4i3host\ends bHankh Skttdows ﬂ’acltes te the client device
rd.ljnk. f |bernat|or11qstate' dri.v

f or.wa h 1og1 a,.h
NPBPLOBR L e ok T EREIER &t & I9PoNEbibemaHoT Sialeedn grext step,
NYPIhostt dhtée dhd 'lt?d?‘-lpg{?vbi" ﬁﬁwrﬂ!@@h skl 8P diQbAnd WM #1381 cDataLO driver
state for 50 INMDI_Stb cycles, and then starts forward
and setting the MDDI_Stb driver to a loglc zero, as shown at point B. MDDI_Data0 is
driven to a logic-zero level by a high-impedance bias network. After some period of
time, the client sends a service request pulse to the host by driving MDDI_Data0 to a
logic one level as seen at point C. The host still asserts the logic-zero level using the

high-impedance bias network, but the driver in the client forces the line to a logic one



link traffic by sending a sub-frane header packet.

This generally allows bus contentions to be resolved
whedosie7sbhe sub-frame header packet is sent byPCT/US2004/029529

providing enough settling tings between signals. Wen

t he host drives NMDI - Dat aO to a Iogic- one state, it

| 633910 a\ff?}th%fh N('\e@r}]lte %BF{OI%QO R b e?nlgtl: gé?#ﬁegt?)‘hl heé(rgf &Werts a logic

dospleayl, ornb’HDiBI dDet ) by enaiimgritscdiivepms sem at pelnt Ix. ohe client then

t he host it drives the ~MDl  DataO I| 0] i c-.one
s§eR6% YR 2eHRiRe tPRstest theGervirededuesii ?ee am/% “%%Bt places its driver

' ﬁ‘@&ta' Mgh%ﬁéiaz& il - §tsQerP¥lﬁg&ﬁt &l t ¢he NARDAAw kl\/[DDI _Data0 to a
beconmes~act al t hough r periods can be used as
dipgic-ao levabfor 5@ pseti, aakioyan atrp&mdr’ﬁ wed alsy bpdiactongenetate MDDI_Stb

into a high-inpedance state. LStbl active .
diyr aﬁaaqﬂebépﬁ%%%nvvltmtbﬁ d0gA- Ze{Pn I§VREePY, 91?9 After asserting

S0P, et 551 3691051 5 0, o e

" hpsttarksmitsdadd én the fbM@hhk Batsending b Sub-famd Headef Prolar, Ghs shown at
link (208) and to poll the client for its status. The
" hePt Gust detect the presence of the request pul se
t hi na5 10 I ] e t
4 1 iCAsEed M HiGE8 Ragt ts&%c,%é &P rted
[OO 6éillequenlcke&lg11 N@{aﬂﬁ nglg ml - f)atlaglt ol gg‘?c one '} % 15 asserte
%ffalr the bmd{ynei;tels saquEnt® hbo Ppegurg end the evéis aMV&alﬁtldtbeled using the

Ies e shqul.d .not send a servi ce request

CEER A1 o Ro ol (iR RenS S| s SodBoatisrg a request
L%ISéT&r Lot ABOfe OB&HE coﬁ@@ clogdstfEcRfuphih el SudOfrathe HeBr Packet.
times and tol erances of tine intervals felated to the

hThmpmacasmonpm@ce@mwta‘h avhen dlhe hosy pg@e qenﬂweLmkeShutdown Packet

GeaipF Byt Binie Y gt Bedsd YRy 1 Pyt hiveratin

S@hte] da o B, ﬂiéQ{Hst e&&ﬂothwll(t)\h -pove€ BieittioARtdtd by disabling, the
illustrated in FIG 38, where the events are | abel ed

f MDDk Blatadrdirivee and setting the MBDILo¥b dhsivagiorhlogicerare fayel as shown at

B, .. i nf -
SR MDA g SOy oo
chihendtwaeki Afer 4 geriodfodtime, thet Huat bdgives the tikk véstdrt sequence by driving

transition to a | ow power hibernation state. In a next
sMEPI_Datad teos togisnens h‘;V@lh@n 1R ssteas SBebat pift bn Biier ©© 50 usec

%%'Pg %ﬁlﬁ} @9 1hR ?eslt\mpgeqﬁgﬁ %Lﬂrs\éﬁé dlsﬁigg a6 LideRd 1\&]'3?1 _é_)ataO fora

river to a at porn

Nihti bR 00 isec, &N dewie Bt IBcﬁntaD| OB ChPES E&H@e thy dﬁ?Iay has a need to
hi gh-i npedance bias network. After some Fﬁerl od o
t

tiegeest serwice fioanthedopidandadose not rweognsen ibst thp psshas @lreasy begun the

I Vin ML31- @)
03 S SRR P Ll RIS e reaes
dpn&l abl&lthkg clidhe pldeeg lts idrpedane @ MpRsmpaianed kiatehudt sédhat point E.
iver in the client forces the line to a |logic one WO

2Brs host7 aentinpest f sy 4AMIHIE Ptalo bp |acingic-ong dgkieh 5bhe host drives
;’lﬁlg)Df B%t chta lpg%oz%f]o kg2l #o? %Oiﬁ@é’ 'a&%b%&%af §(§5ngf” it also begins to

asser one Tevel

e efat@gmlbﬁ S@f iV and& GeRteat withithd 1dgic 4die l@ddl ®AMDDI_Data0.
en ceases fromattenpting to assert the service

réﬁgle@serpng MDDiAptathto 2 ﬂqgmerplla‘@é@mdt@vmg YE»DL iSth for 50 usec,
aatlh {}‘%)gt k%?d%gce S gd th on theef%pwéarh an‘f(i Qy sgldng] g g]u%?ftrame Header
Packet, as shown at point G.

[00467] From the above discussion, one sees that the prior solution involved having the

host go through two states as part of a wakeup sequence. For the first state, the host



| ogi c-zero |l evel for 50 sec, as shown at point F, and

al so begins to generate NIDDI _Stb in a manner
w@omsiosi4ent with the | ogic-zero | evel on N DD PORUSI004/029529

After asserting NMDI -DataO tog@ |ogic-zero |evel and

driving MDDl _Stb for 50 sec, t%e host begins to

t 88V&hé MIBDA [9al 8ndl Risheforl 150 PK RY (RGNEHVRY ti MDDI_Data0 signal
Sub-frame Header Packet, as shown at point G [00466]

Alosy far| Yus exhilepaceivating the MPPAL S ling, Rind, theobegies to wansmit MDDI
S Lce [ ted after.the’ |ink restart

Bl AERRL, SRS 360 GAbh b B MK BBt ot e
usdhitgyableeusingtHe VDDA, apBaratus dad Methbds. aBdwever] B4 Stated earlier, more
represents a worst case scenari o where a request _
ptHese 1 ftergisgpfaredpged iespaise (imento eanditipng |asdsintg #lje to more quickly
Cc i t - . . .

AL 108 BB BRS80S s RARSAE B0 s, we
Shlviagoinndedzamklet to the client device to informit

hat the Jink will transition to a | ow power )
[00468}i her naPP ‘i’?mss{\Qn%l‘ieec.hs‘iweﬁdn%%?Wslln&)‘}t“‘leh%l’%ﬁ%{l tanyakesup processing
the & ot ' |53k -
B PR LBl FAR SR TRy g
athisogfinfigretion)] thediost startstogghngMDPhiSth f®m Ago H6fisee after the host

N, DDl ..Da j riven.to,a l.ogic:zero vel by a

B PR Dot 8 By LR Eirbnedon BY iatep Sequpace. and does
tie s unteeNSerdah® diivih To@st Dﬁﬁn? QOWERCE Bqudhdey tROhost toggles
NIDDI DataO to a |ogic-one | evel for 150 sec as seen

YL /tb & thppglp thet _Baw0 signek wety alivaps at dbogig-mgeo level. This
r ' ' y:al.so.asserts N DD
BSO8R BOREBE O BB 2SR RS ey Rbges o
Tthe pribappens dneGausepdrivds dorstpe ditsthds Aat8gad 1150 clock cycles and 50
request service fromthe host and does not recogni ze

tHetk estesnios thesggedseady begun the 1ink restart

eque Iy : ' . SSerty ...
[00469fhe sgfl% %%;IP ?8‘3&3 gg(tgﬁlegp%sébg?ﬁ’geﬁgﬁtdﬁg}nwéﬂn pfngec@%m nsfl within 10

drlockeeyclest sparting itq ranspe d amobe sigatlegs iéisheséan liae wagizéto. After the

: - a
gt RSl o ¢ FRE Brbr 390 GlBek Chile, Ssaosrigesahe data line low
|f08i50- ERER dyRuR! whit c%gti%ﬁ%[gastrﬁﬂﬁiw R BN kighal, akter it has
al so beginsto generate NIDDI _Stb 1n a nanner
complsee hothnpf theschprocessess the hostl emdbegom toNirBRimiDéieafyst sub-frame
ﬁt@r as%grti ng NVDI -DataO to a | ogic-zero | evel, and
POTAGNI'DDI _Stb for 50 sec, the host begins to

[00470f r ansnd# tEedlRnPEdé,NBe ERmtahpleldentatiBY cHERGW Me fhe generated clock to
Sub-frane Header Packet, as shown at point G [%0467]

kst hegpuher of slogk siyelas thon thesdaig ling ist finshbighr angt then low. The

' ' ' he .h h. . .
SRS AEARPY P 55, B8 0 BASD 4h e 15
sindtdata liﬂwdrh@ﬂtloM@taf@QEﬂOOZﬁfﬂﬁﬁleBﬁTﬂmhﬁ%QQ#@%Q %ﬁeupﬁf&quence, the

S,

drives the MDDl _DataO signal high for 15 and then_ .
ipteshopkldbenitily Torsauartdpash AP0 consipupy clgeiueyoldsi afdhe data line being

S5 L. MRy PR BRI o v e

ahisanwe dohditishatee moét, tHeecliant cannbdg@t tEseafchddt the @lige word of the
appar atus and_ net hods.

hi I i he NDDI
&%%%?f?mﬁguﬁ gq%é% ilg Hys patfern jppged as a basis to return the counters to an

initial state in which the client again looks for the first 150 continuous clock cycles of

the data line being high.
[00471] A client implementation of the invention for host based wakeup from

hibernation is very similar to the initial start-up case except that the clock rate is not



speed in terns of reduced response tine to conditions

or being able to nore quickly select the next step or
w@e@sesas7 are the ability to sinplify processiPgr/og2004/029529

el enents, are always in demang [00468] Applicants

have di scovered a new i nventive approach to wake-up

PIREISH Qe ANGIbpIT NIt elitMe esH MEQTok ke be set to

cycle based timng for the signal toggling. In this

creafing @ athatever preyiduegatesway acdive oueni thg dvbDhurdtasiohrlgnk went into

0,t0 1 S atter. the host . drives e MDD t aQ

sP%% 8?1‘%9?‘%&? HORLRRI AT ?fﬁaeSt%\%%?esil%rball égﬁﬁ%‘iﬁ%’sé above, the
agliknd eigsuld BOhblead bl cblinttah Rast P0Tontisudiisi YR I\(/JS@D}HS of the data line
During a wake-up sequence, the host toggles | _Stb
akeing gw@h falleaverithnn atpeash 60 sogiaiousslosk gyplay of ghe deta line being low.
(=Yo] . ' fect] T .
LRl 48T Bt T WU STREES, D e for e i
ctwarjes from the prior 150 .is and 50 gs periods for

the first two states, to 150 clock cycles and 50

[004724) ock Qyeliend, implemepiatign pefy ithsgdnventionslor alifat nepsed nygkeup from
b il L o Lo .
FEORART RRR0R  fe hafi Hlbld" ikub RaCont Bt i 4R B Vi the clien
sdniohe thei dptealineasThd clidne cambsynthnopowshys ddes the dafa ke whkout a clock
host -has driven,the ta line high for 15Q cl oc L. )
ciPr e, UR g hogstevie: 3@%0_%%% hestiachenyes f&\sv%ler G4 S i being driven
Chigk hsF/ eCAIRGL, Wlah e RNt Rilalg séduehéNBE dliehD@andoufiP®ie number of
signal. After it has conpleted both of these

prlodesydes gereeaterbdy thamoplegfaming ort duaimgnity wakieupf prasess. Once the

C L EAR, 70 S EhaRP SRS AT BRI el aving e
Cdl0€ kiné BighCal€ ﬂii@?@irﬂt,htﬁe eSO oulll alfda@ e CiBAIRS tHehdika line high as

the data line is first high, and then |low. The nunber )
ovely| ddwr digat ean theatcovakanatberot gentingopp elock raclgatod the data line

[ v i ' . iye

bt fleh {6 RedthGfle $0Lock SucdtoPor ARRAAR hoilEnlfy Y&l \can then ook

sfeg G0 rteck dybles of lthedita $ine ethghewabDecet thezohfde @indit®as have been

150 ﬁont,i nuous clock cycles of the data |ine being

hRgiihe Fiignt Gk Beady taook deithe BBidES Werduous ¢l ock cycl es

f the ' hig e ) Lt lans: .

ormff ARl P g oG ROPORRLLIESS b i

wenshved theheeed forsd tenb-rheammeng AeviceakWhethiehithispiat 4re pscillator, or

is used .as, a basis to return.the counters to an

| PESIIF dBEhatee FRetihoE AER BB kg dg¥iges theodieat pylongpigneeds such

fdxrhal HeVicE PR deiditfe feQedt &y &dndftidal. ThiA&at@dBohdy¥d circuit area
being high. [00471] A client inplenentation of the

i Whaeminpeménimgrostrolers cebunkteks apd o donth i belinatt deyice) pard. While

I to.the init] art - t hat
TR ek 2 b i3 B BSS gl o
Potdrtiall ¢ dinigslifs ey hostin teMAPST verghigh andns ashie gv%nm) being used for

a

Instead the clock rate can be set to resune
VitPER eivaiitryr Ehe perkereonumplionseftusing thk dptatand strobe lines as the wakeup

SHETAIA M AL 0 g Dt DR el bty i
ateed € bd @ning for the core elements to be waiting for a host based wakeup.
[00474] The number of cycles or clock periods used are exemplary and other periods can
- be used as will be apparent to one skilled in the art.
[00475] An advantage of this new implementation of wake-up processing is that it
removes the need for a time measuring device. Whether this is an oscillator, or

capacitor discharge circuit, or other such known devices, the client no longer needs such



client should be able to again count at |east 1'50
conti nuous clock cycles of the data Iine being high,
wo odosoeme7 by at | east 50 continuous cl ock cyclPCT/0B2004629529
data line being low Once thege two conditions have
been net, the client can begin the search for the

UBk M@l dé‘@ée@ to B&Qﬂﬂt%}: 1S Ghik 8 CohdRORTEIHi@sdved nf¥he} BRd circuit area

invention for client based wakeup from hibernation is
siireh anpleoentieg bostollbess e@tmm;szupl @xf@ébtont helien dewtaboad. While

n he cl.ient dri LV a
ot Ry g akhasalt v HRHeE HEPR ool s iTpiapg,should also
ap6teREdly siRplBKae UPsttih eeriRSIf VeBVhieR defdiS/Eokio & VIMIDIL) belng used for
recogni zes that the data line is being driven hig ¥1
t prrecirreitiy, Tihe pewar esHmpPHER otvauégtﬁlescgm@wl@émbﬂmes as the wakeup
Chd)t?ﬂggatlﬁﬁl g{l& g‘kéggl{rélﬂgntg:éﬁg: r\zvfl)lf alsc% Lé) F@e‘f%ﬁtcg %o%%?&ﬁﬁ%ncmtry will
Q‘ié&l thbe rurﬁhmgfmtr the0doné sleiﬂénm@ bé Matlng for @ﬁtfst wseldasal@ﬁp

e data belng g it can stop driving the
[0047@. ne hilgrelashiy ™ g lllﬁttﬁtﬁt thet PReT3iiog ol HB%I“GWanCB%‘&W pike timing of

%aﬂ'(‘)el\ﬂ% eré’t’ﬁ)ln W% t6 Itljleeal)?lgt?)ﬂzées are shown

aRkg 1

t en count anotﬁ g’% cont| ous c%re cycles o

dat EIGS. 68A, GﬁmgdlﬁB@h to reach the 150 cl ock cycl es of
he data |ine and

i ng hi gh, an then ] ook
(004778 ok BB CHEPISE S SRSty PIBH oRreisef e ake-up with no

t mﬁﬁltﬁﬁqgﬂiﬂbﬁ’ﬁéd hawes. lsean wh@f;étthé Q@en@é &€ ﬁ%alﬁ %eﬁ%%f‘convemence
for the uni que V\Drd vant age of

tm lﬂuﬁmmonmptnertlmcmmm BiC, \Ihtﬁaﬁ,tpncbﬁo d&e pireagss eorpineances at point

et hETRY e PRl o PRAFEB L Gy B5VieF Boioruit that he

CHfE Wiill trafgition beh 1@%&@9@%@@%%& he neki &8p, Iftﬁ’nt B, the host
| onger needs such external devices to determ ne

stogeles IDEY neitbt §os rboutr it scystes ot i rdspireth dorc Bystamt d@@b to allow

e BRI, SRRy ML S gy i

awhiztlvaopsagrotesoteded ttockl inette, cliank dehﬁehOS‘he Hobi 8lso initially sets

technl ue shoul d also _potentiall 1y t he host
tagrio ey 7P daved and fiep digles ¢ &%@1@ ! Petipume dn the range

f r r [
Fle 16308 St ek ke SE1BHE oA ORI BlopRlatR My afer the
a@RCOneds unayrrbat deswable etowplate dliglosgeed | rovedversifioc eMPDDI_Data0  and
circuitry. will need to be running for the
LRl e s e G o St -t (B fycles after the
[@ﬁé?eﬁlhpﬁlggtmg‘ggﬁsgjgeq@gl es or clock periods used are
exenpl ary and her periods can . be used as will be

[00478hppar ehbe hest @nterSSﬂhc lgwecpoimer hibermation sfa@0at®intAw step C, by disabling

e LB Tyt o4 RpOBY S PRSI uth T, SaliBigin o ow pover

nlﬁBéMEMtgstﬁlt@V IO calgéd @t th MDDB SBNdDeEitd lhabgit.zeRS level (using a
capaci tor discharge circuit, or other such known :

duigh-smpedanpe bigk inshyori of g gentinnselagelingAunag hibernation, as desired.

200027 AGL PCTILE2004 029938, 98, exfiernal devi ces to

erm ne up Ccon BRSPS saves noney
[00479fnd ci Afteri don@ f@@iod of time, the host commences the link restart sequence at point

D, by enabling the MDDI_Data0 and MDDI_Stb driver output. The host drives
MDDI_Data0 to a logic-one level and MDDI_Stb to a logic-zero level for as long as it
should take for the drivers to fully enable their respective outputs. The host typically
waits around 200 nanoseconds after these outputs reach desired logic levels before

driving pulses on MMDI_Stb. This allows the client time to prepare to receive.



when i npl enenting controllers, counters, and so forth
on a client device board. Wile this may not be as
wa@odoaneageous to the client, for the host, thiBCT/US2004/029529
techni que should also potentiaghyly sinplify the host
in ternms of very high density logic (VI-1DL) being
[0048m)sed f With @@ Rostidii@sist dngbleddP QMBDICORSO HRIngOdivh to a logic-one
usi n]fg the data and strobe lines as the wakeu

nBVEE ithaahosh beging triozsler MiEN Sthofar @edusption ef 1-,% MODG#r cycles, as
S e I i

PRSIl BN bhont5 bt A5 IHALIAS0 cees, o
V\sﬂ(mupat PO GendTihe ¢lietti lfegirartd lobk ﬂitthéﬂS@behﬁﬂe Header Packet after

0 on of this new techn the timng o
VBBt sveio Jeibp ot e on ool MBSt Gisiee eThe hoat begins to

t
6%%36 B 8%}%7 th¥ ‘f!éﬁgirn%‘ 1gk o%?%\éﬂdm% r%o%:liebs%sﬁ%lg %—?tag%?ckgp ds shown at

t pgncal Fbst-lnltlated Vﬂke up with no contention is

| lustrated i .wher e e even are agai
100481] 2o o APHGPIRICHE SHEESSTASIPY L 3PKhCHER g i Wake-up with
| 86 t®hfenfion Bs 1@ust£ﬂtec£,1n FFIGasBG wille Rk oﬁ%ﬁﬁ %&E 8&beled for
Shut down cket

at point A when the host sends a LI nk
t epnivReiendd iantlusiatipe using therlibermAi, B, had, B, e G, H, aikd Tni Ak before, the

ﬁrggc,gsls tCIOPnrllliletn(éeSa%tlrng\{v-t d(g V\%rep gféegﬁr na%%%d E@%&ﬁ%(i vgba]s%;?(et to inform
Gihe client@Bat (s LisswilPEhnsaebnl tothShwt iw#@skan) to al | ow

2grocessmg by the client to be conpleted prior to
[00482t oppi A PRIADB; thy Bost tegglesoHIPh§ib farabott 64 speles mr as desired for

he
i T E T e —
t DI Sﬂﬁﬁbﬁstoggbrlg\lhﬂhem@tmtdwﬁerb@ cldek ih ah@elie®fdevice. The

6 to_.48 .cycl es ener al | i ncl udi ng out put di sabl e
by 1 SISO S et sha gy b " sl

dl@lﬁﬁla@a%otdﬁt@t%?ﬁle%ﬁ - SPREQ, 4 é;’% e\éwﬁénefreﬁf Mgahmrg)aotu t disable

and N4DD in the Tlient in P Srat 8°s0
tpropagafive delnye afiBr ihg (TRG. Efrhayrbet daeualﬁR&) plack high@peddaeceivers for

t ta 04781 The ho t enters the
RO AREMIERY S G GE SBGR ipgi e Roves sgls Bmapme after the 48
Ciyerhlafibine R MDbridab 8 RAdshBDC)SLD drivers and

con

pl'aci ng a host roller in aTow power hi bernation
[00483kt at e. Thenkost anfers| the lavepowhehilivDation btatkr tit\mmtcm step C, by disabling

I r ve i . hi gh-i npedance

BE NP I3 L MDY 38 Rt A ml e st alerdh a low power
&ﬁb&ﬁ@tidxﬁsiate Th% dahi 2843t set sheAlIDDI BtbAdri Rt nglclz%ellsvel (using a
hi bernation state. [00479] After some period time

tAgh-Heredapesvhiap dtwarkk of i Romtmdpgglm@mhmmmmtas desired.
NVDL-Stb driver
%}eta{]teﬁﬂ%%es oﬁ%g{l Wgsfe%%r@% A lt\z/it[[)o a | ogi c-one

[00484] evel Afel 34D péiidni bDtithe| O@ elichecOmn@neds fherlids rdsitdsequence at
as . it shog@% take for the drivers to fully enable
tBo#ty Dy dyperadlipg the MY Sthheecaiyes, angdplsal gnpblingyjansoffset in the

HARc AR £
We S, ogigc s V%{%Pﬂ@ g{a{})ltre?at%lra;?éﬁe 9&%%83\/6&?&1 Bf MDDI_Stb is a
Nogit—z8tdblevdlhinsthe lclientsbefdre thd hesntenhblee 1t§ (MDDﬁ_EtbQirIver It may be

05/ 027467 PCT/ S2004/ 029529 99
d%suab\fe forV\Qe c?lent to enable the offset sl?ghtly ahead of enabling the receiver to
ensure the reception of a valid differential signal and inhibit erroneous signals, as

desired. The Client enables the MDDI_Data0 driver while driving the MDDI_Data0

line to a logic one level



[ 004801 Wth the host drivers enabled and MDDl - Dat aO
being driven to a | ogic-one level, the host begins to
wo o@glog746NVDI St b for a duration of 150 ~MDI _SP@T/US2004/029529
cycles, as seen at point E. Tle host drives
~MDl _DataO to a logic zero |level for 50 cycles, as
[004853hown Bithpoaibdut A, m&sd poine B theeibt estinhses i zie@sﬂlﬁe feQliest pulse from
t ‘”i ub-frame Header Packet after NWVDI-DataOis at a
chleapd |ths, Bpst faseing shenlmr resfast ssapras. byrprablipgtthe MDDI_Data0
b&mpﬁ)ﬁm AT t MBH
sending a Sﬁu anepLElg 3}19% hﬁw@? as gh%%%tqgl?ﬁﬂ? Ree level and

QMIDD4g1 o Adogixaepl levelffot helomgasds shoudd sdkefor t@y didvers to enable

t gical Client-initjated Wake-up with no_contention

i T TPIPSE Y QPRS- Aihe h‘é@%‘%ﬁ@ s Eowe i ngnaseqpngs after these
1§ dedcR ' 0 e

| alphisd ERdesiFMOBIIIEY 1€M§béf8re' dﬁ%ﬁ%gﬁﬁés Sh MDDE s s%‘ This allows the

mlmégmeé@mmee r@aelwm nt A when the host sends a

oosse K SRHBOBHEPAS 5 bR ST, M0 Bt iy o on
AevoihethoB: beoie Jiﬁﬁ&mﬁg gﬁllls&SoII\WDISSh) fRma &Q&ai&q &150 MDDL_Stb

cycles (or as desired syst em desi gn)
pPY6kEsa $6§0 8y Poimé Fe| Waan ﬂteoClb’@t mn@hletseﬂile ;frrstopultseoon MDDI_Stb it

L T BTG R -

|Nﬁ[IDIaDh1;aOSet sa IbRlc-dpat &det Ofoﬁ 7oagmamesw lcs¥iek, and disables its
disahles the _NMDDI _DataO output in the range of

1 Q)I Ratal Jrivesat g &F-al | y i ncl udi ng out put di sabl e
[00487?r Opagfi‘é éé%ﬁ aﬁﬁ&%&% aftll B2 thel Rt % Wa%atgﬁ 89& 34 @LS 1evel for

| ace hig eed recéivers
I\‘mi)lcy@t:éb amil thee cibntebéging ta lboky fpowke SRibafr@ns CH&dEt "Mcket after

f he 48 cycles after t and rlor to th
RBI DG Y o @ estinadip 1613 1H6 40 WOkt FikleroyTsobest begins to
4 I |
TSSO SR B B O ER. A AR DR g o
dwitttdol'l er in a | ow power hiber nati on st ate. One can
| so set the NMDI-Stb driver to.a | rolevel
00455 ' G5, ARl T S R ERHR HEPBE b Iceb KsbEGHEd Make-up with

tcog@hli ekl thd GlitPARNRhONien 8156 Shtsad- wakyh?) tht gk s illustrated
is also in a | ow power |evel hibernation st

[(od4G4p84f t Ehe gwrnss pesr fgain dbelednfior comesngdricerin illustration using the

SHRIERCS el % £ e, 0 BMEGE B PSibrRg apie A ver

ofid Bestt sermstahﬁnk N9HRk doSibPscREEIMAEforinahe YRERthAah M8k will transition
t%g?e of the received version of MDD Stb is a
I

ccloyepeveretale, pioceads te priviB whewsrMDINe SHoist toggled fersabout 64

el 904 SR st B, 50 RS0 o s e o v
tchmptemde iad thehdo paiELC, ewlidie tHeelﬂBDémtelfs thé 1@w-palvet hibernation state,
B BERE Rk gL S it s ot
1 S S BROLALAH0 S 50RO, Bencs e ik
restart sequence at point D, by enabling the MDDI_Data0 and MDDI_Stb driver output,
and begins to toggle MDDI_Stb for a duration of 150 MDDI_Stb cycles, as seen at
point E.

[00489] At up to 70 MDDI_Stb cycles after point E, here point F, the client has not yet
recognized that the host is driving MDDI_Data0 to a logic-one level so the client also

drives MDDI_Data0 to a logic-one level. This occurs here because the client has a



100 [00485] Wthin about 1 nsec., point E, the host

recogni zes the service request pulse fromthe client,
wa@p@shkmehost begins the link restart sequenceP@Iy/US2004/029529

enabling the MDD _DataO and Mgyl _Stb driver outputs.

The host drives ISVMDI DataO to a | ogic-one |evel and

VEENire Db Pediulstaeha@ it ZREOnbt&¥&Ign-RMthaA3hd BE itAS tiving to communicate
should take for the drivers to enable their

r @@t,laé@s |alreadthqgun ghe Ilerastast seqy@cealAty)OWéucﬁ sheehemgeases to drive

oy R N e L P
a'l“h@lﬁ@stbbﬁmtﬁb tcﬁcﬁﬁvdMHD&)It DaﬁtOQ@all@lé-@né reel foe 30 h8AA8RI1 cycles.
Wth the host drivers enabl ed and MDDl Dat aO bei n

[0049Q)r i venThe hast &iee MRPLPaiglito atlpgicrese layehfais>0 cycles, as shown at

t S | , St t o

I\/Bgﬁy §%I’b 8a ptﬂ% &ﬁan?no e tcg tlg%lé IOFE]){ q'tlg L%e ﬁe%d%g ]tDacket after
r MO0 iDzae) tsha fi Ilbglt:-zptd $eweDb forMIDIMISDE_Stb cydles afthesost begins to
the offset in its MDD|. Stb receiver. The client

cHﬁli*%nHB daia g the fQryard/Bipk biending ¢ Sph-Bgme Haden Ragket, as shown at
P MDDI _Stb cycl es, and disables its MDDl Data0

d |ver at point G [00487] As seen at points G and H,

the host drives MDDI DataOto a |ogic-zero |evel for

cycle e cli i.ns to | ook for the
S&B franz[ %Eﬁf@ﬁ%ﬂf@fﬁ%ﬂq tloM)DI DataO is at a
[00491I] 0gi C- EefiR &xR¥Ble ERbodBdHEDDAR! am&rﬁaetuﬁl&)_!zeﬁ; (NRZ) format is

begins to transmt data on the forward |ink

by
s@rmde@ usingule- dataratrope agignal Paic KRATAaSTE hfﬂmaht whp;dau ptlows clock

1n6<[)1%r§aft‘i%g% ﬁgfﬁl?getﬁ%fi 8% :RS aﬁ)& g)&(%s%ssll s t e e cgﬂc can nl?e recovered

t eth6litl edthplex hitlaséd Jodkhéodp bﬁﬂhtrﬁﬂ SData i ariied W@ 4lbi-directional
the 1ink, |s illustrated in FIG 68C The events are

agidferentiahdinkd gepprallynireplpmaeiedi wing | astireding realls, ngithough other
t E&ldukt%}s ﬁﬁte@’mg’s & tr%sfegeleﬁ}en% \Aﬁ"be%@?ch as ﬁﬁ%‘edbe%hfér € 1The strobe

rocé § conmentes a 8st sen
as1gna1 KSBRisdamiedraek e tunt- dlredmfonalmrﬂmmch lisedvi velhlually bnehe host. The
proceeds

[in W|IItra5|ton to_ the | ow power state,
t gt W agt W@nﬁwg‘?@a i§ 6?’ éb%ba%@tate 0 or 1, that
Cf/e%a%%tﬁeg ° tﬁgmﬁghfl%xﬁmem design) to allow

processi ng clrent to"be conpleted, and then to |
[00492@oi nt &n oveerpde tdfehbwst datd esegudnhe suohv-g30bits "1110001011" can be

ern t di sabl i.ng, t he .MDD
vEmrsts §ring oA T, SisPRge 4° Rbart dBEpURrL opg 1 FIG.40. In
| P3G ROWE D AT Reyi il 4002 $4 sdvn oM HRS top QIR dted bi@Haliming chart and a
time, the host conmences the link restart séquence at

pSTRisignal #J04eia shown gnteescamblindsechCing alipmo assmpmpnate (common

dr.iver ou and be o] tb for

cifRE SRHLP e iRaitr e e IFhEndiR s SechBipdon the DATA
[Qﬁm@h (Algntip, then 7 YDBNinSH004 mg@ﬂ) abinBlind® pfdvidos state, thus, the
here point F, the client has not yet recognized that

t st Ho&tﬂte@ tlasy PNTHy SipnB) copglages wigh the)fisg 0 %fﬁ@ forethe STHosignal, its
tggm;ﬁ% \%ﬁy a![—ﬁ)gvevglr Y ©F Ithpas'ia??? 1%9 12 o ?lgénﬁAoﬂg signal does not
| t as a

§ occursS’here because 71 en
change then the STB signal toggles to the opposite state or '1'in the present example, as

is the case in FIG. 40 where the DATA is providing another '1' value. That is, there is
one and only one transition per bit cycle between DATA and STB. Therefore, the STB
signal transitions again, this time to '0' as the DATA signai stays at '1' and holds this
level or value as the DATA signal changes level to '0'. When the DATA signal stays at



WO 2005/ 027467 PCT/ US2004/ 029529 101 desire to
request service but does not recognize that the host
WO 200582146y i Ng to communi cate w th has al r eadyP@BUS2904/029529
the link restart sequence. At l@gi nt G the client
ceases to drive MDDl _DataO and places its driver

i Et’ Qhé& ST KchiMELABE o BleadphobiYe ?ﬂa&a&l i1Nfh {HeSpredéhPEkample, and so

The host continués to drive MDDI _DataO to a 1 ogic-one

| Eorth, af the AT Aditingl drakescgrdiodds leyead9dooilueshe host

rives | DataQ.to a |logic zero | 50 cycl es
00498 <o oatecaar R S sk SR DI bR opgai Betformed on
f e DATASHRE STEEgNaade prothek et clotlt elgnalMid6, BatidOid shown on the

at a logic-zero level for 40 MDDI _Stb cycles. The host

bbefters aldthe ttiming phart far selativa pempaisparwith ithik dpsjired data and strobe
o : iy ' :
;SRS SAPipLd BERLEY Shorb e Fopodlng IRATA, ol ST ovtpuss o
t kign&lx &opl Bpendms hinthahsst, Bad theh Recdveidmy dlelevipiutie therdata from the
( NRZ? format is encod?_d usi ng a .data-strobe signal or
el ?EE%&“F‘IS\%F@W 181, &/%‘OE’PGE K1Gi ¥ or mati on to be
[00494@;“’90'0'%]I HAE. 408 Qﬁﬁsﬂﬂm n%fvftﬁ)tﬂe fdogfé%séﬂ tﬁ%g@a&c Knd B8nsmit the

recovered 'wthout co ex phase | oc
coriginglt DATAadnd B¥Bcsignalebweyem attrmediargcigmahglath 4102, while a

differential |jnk, generally inplenented using a .
weeestam i LU 5 D oty L S GBI g it gAs shown in
WEIG 21, iRlorddrdd Shfdfertd R0 B S KRR 1L clksiR Ghe BA A 3fe88! is input to two
earlier. The strobe signal (STB) is carried over a

ubttyde Fégeflop niatuit ¢latenisidd B4 and 406/ eangmlith aslocknsghed Sor triggering

T bRy AR NG P b S i o

t figndaEDDT_DheoPaMDDI MBated- shd)MDDI[ $849MDBI_Stb-, respectively,
exanpl e of how a data_ sequence such as bits )
" usingoweodifferentinl bise drivgrslo§ ead dilg (okTee grmle). A three-input

e i i i al: Al 0 i G- 4 .
CPEIR NG SO A AR 5Pl OO s el rcsive e
OD AT /8 iaf @ @lutputsmohgota iptflaedamd g&Etated gimalitphd Gt ippovides the data
shown on_a second. |line, each tine aIi%ned as

al

aPppEb Fn the sepishitipnflon tvahich Ay tygy gropratessthe; MPDa8thds MDD Stb-
h ' . t L o
B RSP SR QR AR F e PRUBTE R
nehiatiit &4 effect vy ewentitgg the & eytpttnfshe flipeflojf thasgenefitesshaSeobe.
f the, DATA si | . | ith t irst 'O t
[004953 or t ﬁ@‘ S"FBP@(:”%ESIIT{"%?‘{]?% g Efq’ %gn\?awf : e#\f[sb?—]gatao" and
OR YL R th-h) Wihﬁlﬁb— Ligyad arle%céi@ BRATRN I I8 di EQAEFtid Bhe receivers

change then the STB Signal toggles to the opposite
s#Hi2%anglr4124; which tgheerpie stnghe owruatybtonm theglifferentidl signakse The outputs

in. FIG 40 where the TA |s.pravidin not her '1'.

\ B e gt G iftwfeléac D Blehibdlh Bla BRIaEL xchysivg;Or cxom)
Pedte RiifcuRty6il16gib elenRpn4 PATWHRA Br&elliBes the @Ik @ighal. U Mk signal is
signal transitions again, this time to '0" as the DATA

shsgdato tsigggrseagh of twoaRdypo flisflopicsrcuite ¢ 28 gnd ¢aBQ avhaeh receive a
e ErSbEOR e TR S8 oS HHios bRy RiiR 4585 20 of which 4128)
generates data '0' values and the other (4130) data 'l' values. The clock has an
independent output from the XOR logic as well. Since the clock information is
distributed between the DATA and STB lines, neither signal transitions between states
faster than half of the clock rate. Since the clock is reproduced using the exclusive-OR

processing of the DATA and STB signals, the system effectively tolerates twice the



102 "1', the STB signal toggles to the opposite state

or "1 in the present exanple, and so forth, as the
w®2A0gidgnal changes or holds | evel s or val uespCl/082088929529

Upon receiving these signals, g exclusive-OR (XOR)

operation is performed on the DATA and STB signals to

PhRABG CofaskelvOBdtw b AR inhBO Bata AU CdlodkS cthPWed @ theNGtuation when a

bottom of the timng chart for relative corrparl son

welopk sigraldesint diteetlit eveandingterdsdisatedidgtraline. An exanpl e

00496, pur S MY i e AP PRAPH AR MIDERES 8" preraed in 2

t BiERrdn@iaD iRideN® MaxindeaRinkiunity fkdie wWatmehti@utiés oPAbke. Each
and STB signals at the client, is shown in FIG, 41.

[ Doion] off gherdgferantial osignakrah d8i TG0 ferpmatert 0Gth one-half of the
n t..t 1

SRR 2RI or 05 Sl U y BT, Wher gt

WMDPRI Datarpaire ptd @irqeaeinioned abth sheliswdaddcliee endse Site only one

signals and recqver the data. As shown in FIG 41, .in
esq Bvq FEHEE 6F acfhieaAtr BVEThIHES A (PR EANiinupysly cxists at the

D fdaop. t
IR BT B, MoD B Bia oy 0y g ony arven
t by thgdwostng the circuits. Thetvvofllpflop circuit

[00497jiugﬁg|t I\/% a}%ﬁr(yggge;_nf% F 2—:‘86 Sy f%éﬁ é{ hPe%inrg ohe drivers,

MR ivSisb und IBERBEESKEEH - trardfdrRfg ts a@B ff afafinbi fhe likveRtive MDD
drivers 4108 and 4110 vol t age no A three-input

eintdriase \ase NORWI XNGEG. gt evhﬂeuqomspondmg Dégelscieicalegecifications of

4 onn rec L& th d out ts of
oAk Pef PRESISBL o o Sl b T in SR Bitaly floce uses
t ey dataze sleﬂsﬂhlg Hegd 200061\5 egigniksé tHap- If i61p powsi Mng@and low power
turn generates the MDD St b+, MDDl _Stb- SI gnal s. For
c@iifeni ence, the XNOR gate has the inversion bubble

placed to indicate that it is effectively inverting

the Q output of the flip-flop that generates the

Strobe. [00495] In recepti AABOENVIEBN 4120 of FIG 41,

the MDDl DataO+, MDDl DataO- and MDDl _Stb+, MDDl _Stb-

Sj nnalq are recejived h\/ each of two differential line
ocRirymeter U122 and PeSaiptighi ch gener|dYlin. 4Py d Max. | Units
URpt s f r opberms Tbinfratiemt i al  si gnal §.41The A2 duts0 |@hms
hRanRl | f i1 EHibetdiate Staebiadpthinkoreach of thaoi npus |®-Ohms

ViR LNPUL | Eitfetiitd SRirldpeh it gate,| ol quit, jopg | v
Dyl C el emepfoihbe6 whi ch produces theg clogk signal.

r
0]
t
a
I
T ek gpswamsdnvar%qs g eagtTiof tyos g
a
e
\Y

t SYEReE p 9D ¢ #hd 4130 V\,h| ch eddiye

r~|a| oyahl @n w:]\t r‘rgspﬁ%t o ol nnal ngh dc! XY
¥pent 413D néf?@ﬁﬁ%ﬂc%‘“(“ﬁ?@‘) n8r5at es ddta ' Q'Y
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103 anount of skew between the input data and cl ock

conpared to the situation when a clock signal is sent
wal2oosorisg7 over a single dedicated data |ine. [POWDS83004/029529

The MDDl Data pairs, MDDl -Stbypqand MDDI - Stb- signals

are operated in a differential node to maxim ze
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resho
differential transmission system at the highest potential speed.

[00501] In FIG. 42, a host controller 4202 and a client or display controller 4204 are
shown transferring packets over the communication link 4206. The host controller
employs a series of three drivers 4210, 4212, and 4214 to receive the host DATA and
STB signals to be transferred, as well as to receive the client Data signals to be
transferred. The driver responsible for passage of the host DATA employs an enable
signal input to allow activation of the communication link generally only when transfer
from the host to the client is desired. Since the STB signal is formed as part of the
transfer of data, no additional enable signal is employed for that driver (4212). The
outputs of each of the DATA and STB drivers are connected to termination impedances
or resistors 4216a, 4216b, 4216¢, and 42164, respectively.

[00502] Termination resistors 42i6a and 4216b will also act as impedances on the input
of the client side receiver 4220 for the STB signal processing while additional
termination resistors 4216e and 4216f are placed in series with resistors 4216¢ and
4216d, respectively on the input of the client data processing receiver 4222. A sixth

driver 4226 in the client controller is used to prepare the data signals being transferred



VI nput - RangeAl | owabl e recei ver input voltage03. 0V
range with respect to G\D | nput | eakage current
w@ eoosloemdsng- 2525gA hi bernat e bi as) WO 2005/ 02 7B67US2004/029529
PCT/ US2004/ 029529 104 [00498],dhe el ectrica
par aneters and characterlstlcs of the differentia

#aglﬁeﬂw}({rﬁ %%ﬂ{édhos't' & aﬁ%rvma Ak SughaS fhinkesh fe@lstors 4216¢ and

unctionally, the driver transfers the
| zﬁgi6d orl e épud sideherocespastthelfate el tyansisr to the $iosti forprocessing.

[005 033) ut B 3: Twearm d%]@%g];pe\fflfs{?%e 42{%1: epr}% 21%1%5:)25{3 %lzi%gg %%?v%e\rllethe termination
VY%L1Et‘o[€a£rfEih§IGuﬁ(P a8 velthdeedoartei 800! teBfectitbigNad part Bf thé@fibernation
differentially. In nost |nplenentat|ons fhe vol tage

seantrgl discuskesl dephers The vadtage seuigmistised @Aﬂm‘g% tbp trapsder lines to the

mze 0
BAbr e P SRR R TR BB s ettt s o
[00504T1 Ni MuThe/sidvadRiverd 4@ 151336&3310@5 eatnbe forinéd dsbii‘&‘x/c&é components or as
ot her val ues can be use as woul d be known byt

smn pleaicirenit Iedalet or amepplipaion; sPeific dReSkabk @W@rtam&@ which acts
ependi ng on desi gn
cons r%elcrﬁ)?{ elfﬁefbgiglgﬁweﬁwg%&?%g%%?l gl [ ng recei ve?s

[00505pave theas dercasitpkent tni power iadransfeigt-ts pledlient alevimgeor display,

conparator. In FIG 41, t ut t e .
IR e A P BRI ove
Mﬂﬁu& ﬂatTHéeHUSﬁubnd SiAUSHE sig%aﬁaét? a4 @heot@?erérfce ground and

( nput + (Vi nput ) greater than zero. Another
Vichy IIOWed egmply mtutrhpaathm signdli foi éheedisplaly dewjski fTher HORITL Rwr signal

i g Bishiy dvieiond pBpbayatE B A POGOH R Hheice 1 an
dglecdyp1ad %%ﬁ%ﬁfﬁﬁ&n ot idwe ?Sﬂér peplicat GO weddibslarideiiet zesllowed to

to operatet fferential transm ssion S stem at
t drewhipy e $00 perniFhalH@%Eébﬂr $igud R ben pravEgledafzomgportable power

ctveSy i % b e, Rl Rl RSB poery pagk residing
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enpl oys a- series of three drivers 4210, 4212, and

4214 to receive the host DATA and STB signals to be
transferred, as well as to receive the client Data

S| ﬂnal ?m%z?g?ﬁarc{]%}%%e”ed The driver responsible for

passage O ost DATA enpl oys an enabl e signal
i nput Ko al HhQ¥e@&ki vation of the communication Iink
general Iy only when transfer fromthe host to the
[005063| i ent Thestdpsandesignabilevels enoR b ysd ghieiit to seques saseicaérom the host

f?r&{qu hiegmrc])gtnt&t %@gglgfsg?hmfﬁ\g?é d'a'rrﬁ: s rsfa%tgé i‘i?ﬂél éh’je nﬁlbllﬂ"l%} 43, the first

parPUt Sighdls Bail iNhstial POWA aanGlKS'BBtdiiWﬂ/Eﬁcﬂ(eﬁbﬁng transferred from
c:onnect eéd to term nation i npedances resistors
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NCEés on
driver disabled. A series of strobe pulses for the MDDI_Stb signal line can be seen at

the bottom, since MDDI_Stb is active during the Link Shutdown Packet. Once this
packet ends and the logic level changes to zero as the host drives the bias circuit and
logic to zero, the MDDI_Stb signal line changes to a logic-zero level as well. This
represents the termination of the last signal transfer or service from the host, and could
have occurred at any time in the past, and is included to show the prior cessation (;f

service, and the state of the signals prior to service commencement. If desired, such as



of the client side receiver 4220 for the STB signa
processing while additional termnation resistors
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4216c and 4216d, respectivelyyon the input of the

client data processing receiver 4222. A sixth driver
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service, are illustrated in FIG 43. In FIG 43, the
first part of signals being illustrated shows a Link
Shut down Packet; being transferred from the host and
t he datb§=i—r—ne—r—s——t—heﬂ driven to a logic zero state
usi ng t he Pk RAance bias circuit. No data is
being transmtted by the client display, or host,
which has its driver disabled. A series of strobe
pul ses for the MDDl _Stb si drile VIIle can be seen at
the bottom since MDDl _Stb is active during the Link
Shut down Packet, Once this packet ends and the lagic
| dvPhraheteg g Ddsoriptiom as t he host | drMies t|h&ypi gsMax. | Units

cifrcyit and | h@gtién sfdigfapsertvioe MPDI_68 b sl gn@l |1 i8® | psec

changes to 4 lagicsagr o level as hell. This

trestart-high Duration of host link restart 140 150 160 | usec
high pulse

trestart-low Duration of host link restart 40 50 60 usec
low pulse

tdisplay-detect Time for display to detect 1 50 usec

link restart sequence
thost-detect Time for host to detect 1 50 usec




represents the termnation of the |last signal transfer

or service fromthe host, and could have occurred at
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prior cessation of service, gpg the state of the

signals prior to service comencenent. |f desired,
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Dywridtsh the Datd-§i6be dnBedindbhDiecSidt thé gloak fromiat a | ogic
Zero level. [00508] The host drives the host data
output at the '"1' level for a period terned trestart-
hi gh, after which the host drives the logic |level to
zer B.abdtaaStrobe Téning upwasdd.inlsr a period terned
trestart-low, after which the first forward traffic
[00511pegi nSThé §witchiGydhakacanBticd-foadertrddafek ef datand thehferward link from the

forward traffi¢ packets e e ransferred. The
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to Strobe, Strobe to Strobe, Strobe to Data0, Data0 to non-Data0, non-Data0 to non-

Data0, non-Data0 to Strobe, and Strobe to non-Data0 transitions are shown, which are
referred to as ttds-(host-output), ttss-(host-output), ttsd-(host-output), ttddx-(host-
output), ttdxdx-(host-output), ttdxs-(host-output), and ttsdx-(host-output), respectively.

Table IX

Parameter Description Min. Typ. Max. Units
tedd-(host-outpuyy | Data0 to Data0 transition |ty — 0.5 tibit twit +0.5 | nsec
tds-(host-onputy | Data0 to Strobe transition |t — 0.8 tebit twie + 0.8 nsec
ttss—(host-output) Strobe to Strobe tibit — 0.5 tevit Tivit + 0.5 nsec
transition
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For exanpl e,
alt time for a transition to occur from

t he

the start to the end of a dpjge%al ue (output of a 'O
or '1'), a DataOto DataO transition, termed ttdd-
(host-output), is tthit while the mnimumtine is
&mmmuebi t { Deberijptm , and the nexi miK. |5 BPOYt Max. | Units
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[00513]

when the host disables or enables the host driver, respectively.

FIGS. 45 and 46 illustrate the presencé of a delay in response that can occur

In the case of a host

forwarding certain packets, such as the Reverse Link Encapsulation Packet or the Round

Trip Delay Measurement Packet, the host disables the line driver after the desired

packets are forwarded, such as the Parameter CRC, Strobe Alignment, and All Zero

packets illustrated in FIG. 45 as having been transferred. However, as shown in

FIG. 45, the state of the line does not necessarily switch from '0' to a desired higher

value instantaneously, although this is potentially achievable with certain control or

circuit elements present, but takes a period of time termed the host Driver Disable Delay

period to respond. While it could occur virtually instantly such that this time period is 0

nanoseconds (nsec.) in length, it could more readily extend over some longer period




referred to as ttds-(host-output), ttss-(host-output),
ttsd-(host-output), ttddx-(host- output),
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ttsdx- (host-output), respectiwvgby. Table IX
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Par anet er Descri ptionM n. Typ. Max. Units ttdd- dis la -in
utDataO to DataOtransitionB:a 1.0ttbitttbhit +
LIS

1.0nsec ttds- dis la -in ut Strobe
transitionttbit +—5+t-bititbit——1-5rsec—ttss-—dis|la

-in utStrobe Desxframml transitionttii Min. 1 Mexpi (Ynits
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C. Data-Strobe Timing Reverse Link

[00516] The switching characteristics and timing relationships for the data and strobe
signals used to transfer data on the reverse link from thé client driver output are shown
in FIGS. 47, and 48. The typical times for certain signal transitions are discussed
below. FIG. 47 illustrates the relationship at the host receiver input between the timing
of the data being transferred and the leading and trailing edges of the strobe pulses.
That is, what is referred to as the set-up time for the rising or leading edge of the strobe
signals, tsu-sr and the set-up time for the trailing or falling edge of the strobe signals,
tsu-sf. A typical length of time for these set-up periods is on the order of a minimum of
8 nanoseconds.

[00517] FIG. 48 illustrates the switching characteristics and corresponding client output
delay developed by the reverse data timing. In FIG. 48, one can see the relationship
between the timing of the data being transferred and the leading and trailing edges of the

strobe pulses accounting for induced delay. That is, what is referred to as the



transition ttdxs-(host-output)non-DataO to Strobe

ttbitnsec transition ttsdx-(host-output)Strobe to
wWoevs0zt4e0 tt bit nsec transition [00513] FIGS. BGI/afmo4ie29529

illustrate the presence of a dgphay in response that

can occur when the host disables or enables the host

dptop@EationeRPRChdt¥ednythe Ride 6 16aH8g @ﬁ%eaomgtstrobe signals and the data
forwarding certain packets, such as the Reverse Link
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However, as shown in FIG 45, the state of the line
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data buffer or similar processing element to the general-purpose processor so the

packets can be acted upon to provide a desired result (effect) while the audio and visual
packets are transferred to their appropriate destination for action. If future,
microprocessors or other general purpose controllers, processors, or processing elements
are manufactured to achieve higher data rate processing capabilities, then the states or
state machine discussed below might also be implemented using software control of
such devices, typically as programs stored on a storage element or media.

[00520] The general purpose processor function can be realized in some embodiments by
taking advantage of the processing power, or excess cycles available for,
microprocessors (CPUs) in computer applications, or controllers, processors, digital
signal processors (DSPs), specialized circuits, or ASICs found in wireless devices, in

much the same manner as some modems or graphics processors utilize the processing
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di spat ched very rapidly ically at a rate on the
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rehas i iedrne s Bt Earos b NGHTAEPR & gate 4904 labeled
RGO AP S ThshiY Frah¥drestRé, Whioh dditdiendbesynkcBrohRatién hhgZfot yet been
a programmabl e state machine to parse the input

pashieyed s t Tliarptepo i thedproeessimgkist lgbelpditas dragingr ensopeiereddcond 3, or

L S BORLIE G Lt Rl gor. en e

agyRic\Weltd prd¢BeME Frockeds & £ satlid05 Wdre iRl inyerthed st iedet as "found
to a limted nunber of operations, functions, or |
seng sgctisamehi ellis stepds; the Profeghing pelehelsd agamgowteping cond 5, or

S@o%%ﬂio%%e, rif?i—“*![@.n49. In addition, if the state machine sees a frame header packet and
good CRC determination for a frame length greater than zero, processing proceeds to
the "found one sync frame" state. This is labeled as meeting cond 6, or condition 6, in
FIG. 49.

[00523] In each situation in which the system is in a state other than "no sync", when the
unique word is detected and a good CRC result is determined for the sub-frame header

packet, and the sub-frame length is greater than zero, then the interface state is changed
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[005262t ate f‘g |S%l?'1 VI C%ﬁhai%é {: sﬁ{) 'flea%e’ H%ﬁ'cferrl I%%%(& dma}glcl)ae set to zero to

resen pre-selec
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t e pMDRointeafacistplagsd dn gpconfigured into an idle hibernation state. In this case,
the display must immediately receive packets over the forward link after detecting the
sub-frame Header Packet because only a single sub-frame is sent before the link

transitions to the idle state. In normal or typical operations, the sub-frame length is non-
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D. CRC Processing
[00530] For all packet types,-the packet processor state machine ensures that the CRC

checker is controlled appropriately or properly. It also increments a CRC error counter
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[00533] What has been changed is to utilize the CRC value or determination for ‘every’
packet. That is, to have the state machine look at the CRC value for every packet to
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IX. Packet Processing
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Display Service Request (DSR)
during hibernation

"| General-purpose processor controls the

low-level functions of sending request and
detects contention with link restarting on
its own.

Interface Type Handoff Request
(ITHR) and Interface Type
Acknowledge (ITA)

May pass these packets to and from the
general-purpose processor. The logic to
receive this type of packet and formulate a
response with an acknowledgment is
substantially minimal. Therefore, this
operation could also be implemented
within the packet processor state machine.
The resulting handoff occurs as a low-level
physical layer action and is not likely to
affect the functionality or functioning of
the general-purpose processor.

Perform Type Handoff (PTH)

May act on such packets either directly or
by transferring them to the general-purpose
processor, also commanding hardware to
undergo a mode change.
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grgo- g\gl,%gliri frévgﬁstg agaméysglgéﬁ%cistg\é\faet E%SZ ipOI Hltulstrgé([quc}ny gfe typical amounts of
delay encountered for the signal transfer and processing on the forward and reverse
paths in a system employing the MDD], is shown in FIG. 50. In FIG. 50, a series of
delay values 1.5 nsec., 8.0 nsec., 2.5 nsec., 2.0 nsec., 1.0 nsec., 1.5 nsec., 8.0 nsec., and
2.5 nsec., are shown near processing portions for the Stb+/- generation, cable transfer-

| to-display, display receiver, clock generation, signal clocking, Data0+/- generation,
cable transfer-to-host, and host receiver stages, respectively.

[00538] Depending on the forward link data rate and signal processing delays’
encountered, it may require more time than one cycle on the MDDI_Stb signal for this
"round trip" effect or set of events to be completed, which results in the consumption
undesirable amounts of time or cycles. To circumvent this problem, the Reverse Rate
Divisor makes it possible for one bit time on the reverse link to span multiple cycles of
the MDDI_Stb signal. This means that the reverse link data rate is less than the forward
link rate.

[00539] It should be noted that the actual length of signal delays through the interface
may differ depending on each specific host-client system or hardware being used.
Although not required, each system can generally be made to perform better by using
the Round Trip Delay Measurement Packet to measure the actual delay in a system so
that the Reverse Rate Divisor can be set to an optimum value.

[00540] A round-trip delay is measured by having the host send a Round Trip Delay
Measurement Packet to the display. The display responds to this packet by sending a

sequence of ones back to the host inside of, or during, a pre-selected measurement

window in that packet called the Measurement Period field. The detailed timing of this
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functionality or functioning of the -purpose
piusicagiss @ bit transition or possibly in the middle of a bit transition. This could result in
erroneous sampling at the host. For this reason, the measured delay should typically be
incremented by one before it is used to calculate the Reverse Rate Divisor.
[00542] The Reverse Rate Divisor is the number of MDDI_Stb cycles the host should
wait before sampling the reverse link data. Since MDDI_Stb is cycled at a rate that is
one half of the forward link rate, the corrected round-trip delay measurement needs to

be divided by 2 and then rounded up to the next integer. Expressed as a formula, this

relationship is:

round _trip _delay + 1)

reverse _rate _divisor = Round UpToNextInteger( 2

For the example given, this becomes:

Il
I

6+1)
2

[00543] If the round trip delay measurement used in this example were 7 as opposed to 6,

reverse _rate _ divisor = Round UpToNextIm‘eger(

then the Reverse Rate Divisor would also be equal to 4.
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host - cl i ent syst em or hardware being used. Although
not required, each system can generally be made to
[00546per f or Fhd irdteevdrse lisk packet haduiRed dtbrT thep didplagyis the Display Request

<65 SRS ekt et Aot Len el TDRod Sapobiitbootaf This packer
b B With! ﬂieVWté’ Qalues 0x07, 0x00, 0x46, ... and so forth. However, only the first
byte (0x07) is visible in FIG. 52. This first reverse link packet is time-shifted by nearly
one reverse link clock period in the figure to illustrate an actual reverse link delay. An
ideal waveform with zero host to display round-trip delay is shown as a dotted-line

trace.
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[00551] As discussed earlier, the Turn Around 1 field in the Reverse Link Encapsulation
Packet and the Guard Time 1 field in the Round Trip Delay Measurement Packet
designate values for lengths of time that allow for the host interface drivers to be
disabled before the display interface drivers are enabled. Turn Around 2 and Guard
Time 2 fields provide time values which allow the display drivers to be disabled before
the host drivers are enabled. The Guard Time 1 and Guard Time 2 fields are generally

filled with pre-set or pre-selected values for lengths that are not meant to be adjusted.
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Reverse,Rat e Di vi.sor. FowaedlanflD@aRuf the forward |ink
r at ebfosc k&ﬂ%? ‘h@ﬁ@l%&nﬂ I,;tp,?aggqy SRRl e I%'S@lif) gy DisgblgDelay,,,,
then the reverse link data rate I's &pressed as: 1
200Mops = 25Mops 2 4 [00545] An exanple show ng the
timng of the MDDI DataO and MDDI _Stb signal lines in
[00553} ReveFle allpyrd prakigprangatafohumadkeind 4 ishevpressed Rr@rding to the
: 2 the packet paraneters used for illustration
E%{/ag%?ﬁg&val ues: Packet Length = 1024 (0x0400)Turn
Around 1 Length = 1 Packet Type = 65 (0x41) Turn Around
2 Length = 1 Reverse Link Flags = glljeverse Rat e ‘
iV SOk = r t = X s _ derdisabe X ,
gé’%:/)l?etlsrggflé—g%t%%r@ K%él il lLength agd Par ané?’g?’faceTypeF actory
CRC fields is: OxOO, 0x04, 0x41, Ox0O, 0x02, OxA,
xA, 0x43, Oxdb, OxOO, ... [00546] The first reverse
link packet returned fromthe display is the Display.
Request _and Status Packet having a Packet Length of 7
amieere theakikeaface ype ectppis TfirsTypgck & for Byge Bs 4 bt Bypehd, and 8 for
%@%—I‘(ﬁl ues 0x07, OxOO 0x46, ... and so forth.
ver, only the first byte (0x07) is visible in
[00554F| G 32omBibing the n&b eg@MInS rdm RkoRA@hetcah See that the Interface Type
tinme-shifted by nearly one reverse |link clock period

iTRCYOR &P GRaeRls Pyt ppd TdmpAround h indalingd apiever se |1 nk
delay. An ideal waveformw th zero host to display
round-trip delay is shown as a dotted-Iine

ForwardLifDataRate HostDrivePisableDety, )

Turn_ Around_1= Round UpToNxtIntegeE

8
[00555] For example, a 1500 Mbps Type 3 forward link would use a Turn Around 1
delay of:
Turn _ Around _1= RoundUpToNextInteger(ISOOMbp; 107 sec) = 2Bytes
[00556] As the round trip delay increases, the timing margin improves from the point in

time when the host is disabled to the time the display is enabled.



trace. WD 2005/ 027467 PCT/ US2004/ 029529 121 [00547]
The MS byte of the Paraneter CRC field is transferred,
w@r@smeaa’ by packet type, then the all zero fikRCTOUSZ0€029529

strobe fromthe host is switchihbag fromone to zero and
back to one as the data fromthe host changes | evel,

[00557107 M NghWrLesrs Bivdt SRRrmAR. thd fendad 6 @88 %]enérgll% 88 fok M8 Around 2
strobe switches at the higher rate, only the change In
datedhe forwiaed Halk datiirate, the anaxémun &sabhgytmeadithe NDRhdatf drivers in

O TR Y5 DR 00 el o o
Otiftle rdquifddelosdiedblé e Qi@%l@y Hkigeads dsentiafy RN A REEHPES the host

of time, and the transitions falling on the pul se

paiites discpisgd above, audisglefimprbagcerdingte the rdatidnship: f or t he
host is at zero until the end of the Turn Around 1
period, when the clock is started to accommobdate the
reverse |ink_packets. Fdherdrinb®D&aRuafz t he | ower portion

of ﬂ?ékﬂ@uﬂé'sq%zcage—w1laiselgm€ri@@hDi@@leDelaym
woul d be apparent f POV PErsi Haer of the

di scl osure. The first byte of the packet field being
transferred (here 11000000) is shown conmencing after
Tandthdrbowmell daluarehge e TurmArodneMlds evpeessadatsi | i zed from

the host driver being disabled. The delay in the

passage of the first bit, and as seen for bit three,

can bee seen in the dotted |limes for the Data signal.

[00549] In FIG 53, one can agbserve typical val ues of

t he Reverse Rate D Vi based loeks_toh elidabi eoundnkip_delay+1 |
dZ”f —ﬂ?@iﬁkﬁmﬁ%@@"’% Rate Oy Vi sor%glig Ij 2

determ ned as a result of a|round-tj-ip—tink
measurenent to guarantee proper reveyRéerfqcakpeFactory,
operation. Afirst region 5302 corresponds to an area
of safe operation, a second region 5304 corresponds to

n ar of [ i 1 hi i
005585 ° 53, Blp 80 9L Pl B 2SRRI i Ry S8 Bty or 10

ploowad|1ink d &S 5@icallyaiseoaldent Ajopnd eldelayronaie oeikkest: and

Reverse Rate Divisor setting are the sane while

operating wth any of the Interface Type settings on

either the forward or reverse k¢ cause they are

expr essed andCopés ateddiorbley, + 1500 Seuﬁhsec 03.7act ual

cl ock periods rather than number ¢ of bits transnitted

or received. XI. Turn-Around and Guard Tinmes [00551]

As discussed earlier, the Turn Around 1 field in the

Reverse Link Encapsul ati on Packet and the CGuard\Ti ne

1 field in the Round Trip Delay Measure k. nglf t

desi gnat e Nk udsodrak_ 2 2RylubdlgioNeklitte gdrat-

the host interface drivers to be disabled t he

display interface drivers .are enabl ed.{ Tunm@ JAr oynd 2

and Guard Time 2 fields provide time val ues which

allow the display drivers to be disabled before the

:“’eﬁ; g&#%/r&raﬁ a egg}&g%ﬁgw@neg GQuard Tinme 1 and Guard

[00559] While the use of timing and guard bands discussed above work to achieve a high

data transfer rate interface, the inventors have discovered a technique to allow for
reverse bit lengths that are shorter than the round trip time, by changing the reverse
timing discovery.

[00560] As presented above, the previous approach to the timing of the reverse link is

configured such that the number of clock cycles is counted from the last bit of the Guard



filled with pre-set or pre-selected values for |engths

that are not neant to be adjusted. WO 2005/ 027467
wWEADSBR6004/ 029529 122 Dependi ng on the i nt er PE/ES2004/029529

har dwar e bei ng used, these valugs may be devel oped

using enpirical data and adjusted in some instances

U irh R \UEre PRES Bl padkBOmRAhSRME bﬁlls Eeﬁﬁ;%l@di 30 the rising edge of an

contrlbutetoadetermnatlon of the leng Turn

AI@ whatkl Thatlis thh cbeskasignat(peused tovtimee ﬂhf: mh@l:zﬂsaamd puipets for the MDD

ble time of drivers
"€, TBE TR Bt fenBBe Rl 0Bt B arbpedy pie. | s
SpeCIerd in Table XI, where it shows that the
drivers take about 10 nsec. maxi numto di sabl e and

about 2 sec m uroed _ofip _ delay +1
forvvarrﬁvqrf%-kmgfﬁgﬂ’émfeq@‘?lgz% gﬁ st driver to )
be di sabled is expressed accordlng to the
reI ati onshi p: ForvvardLi nkDat aRate C ocks - to -
abl eTAl = In Host Dr i ver Di sabl eDel aly
[00561rlf aceTﬂ%’é Hf%‘fl%sr a rbltmﬁﬂ[ oauat 39 thenpougd |tlam@a avawu@h Feslje in a very
c

reeihgitﬂl'egre‘eﬁ@é‘ riﬁ‘lé é&%ﬁé@f QRS ‘f%veg%bﬁﬁlg E? r‘%)%% 1& to be capable of
>runﬂmgnﬁsmrobbmt Ianhlgberr d&ta TtAdnsfer | matee M}ade'ﬂ)qoaﬁ@ntoms ﬁvant to take
T?Cg glgtzeltgg %f } r?erlv{ll gt'gveegggg;?& a%%%llé\hswétélflq?l&g a%cg%@@l]capabohtms of the
Cofidredek RrdaBEnicher Sae@t i ons from above, one can see
that the Interface Type Factor term cancels out, and

[00562T urn Aflbig n&jacpomhelledda bydhving thgbosi comtdhmumber aelock cycles until a

CRTo NGB Ao PR BRI YRR B o s

Vedged dUﬁﬁ%_&leTx‘df'étsé\ﬁﬁhﬂgj pakked €f1ay aBbws ffiéﬂﬁ)on&hélUﬂfé most useful or
1= RoundUp oNext | nt eger 1500Mops . | On sec = 2Bytes 8

ceYenomsisial Aampling peihwithin the gaeesp bitioreasureghatithrbit is stable. That
t

AR SRR AT R S0LI0 sl T o overse e

ertabise €ncapEh 2D61Dp 2R &8 6 ThEGPtiSP L0 1Z PR depends on both the reverse

link divisor and whether the first one was detected on a rising edge or a falling edge.

The new timing method allows the host to just look for the first edge of the OXFF 0xFF
0x00 pattern sent by the client for reverse link timing to determine where to sample in a
reverse encapsulation packet.

[00563] Examples of the arriving reverse bit and how that bit would look for various
reverse rate divisors, is illustrated in FIG. 64, along with a number of clock cycles that
have occurred since the last bit of Guard Time 1. In Fig. 64, one can see that if the first
edge occurs between a rising and falling edge (labeled as rise/fall), the optimal sampling
point for a reverse rate divisor of one, the optimal sample point is a clock cycle edge
labeled 'b', as that is the only rising edge occurring within the period of the reverse bit.
For a reverse rate divisor of two, the optimal sampling point is probably still clock cycle
leading edge 'b' as cycle edge 'c' is closer to a bit edge than 'b'. For a reverse rate divisor
of four, the optimal sampling point is probably clock cycle edge 'd’, as it is closer to the
back edge of the reverse bit where the value has probably stabilized.

[00564] Returning to FIG. 64, if, however, the first edge occurs between a falling and

rising edge (labeled as fall/rise), the optimal sampling point for a reverse rate divisor of



123 [00557] The factors that determ ne the | ength of
time generally used for Turn Around 2 are the forward

wo RovE/ogtata rat e, the maxi mum di sable tinme of tPerT/VEIDD4/029529
Data drivers in the display, d the round-trip del ay
of the communi cation |ink. The Cal cul ati on of the

t] i sql r ¥ Sisi ithi
LA SRS o3RS, e S8k A ehy g cose witin
dresremssbamra&a pveriod. alfal d eveteé raie divasoe of dveghe optithel sampling point is

onship: d ks - - | eTA2 = )
ﬁligﬁa din D&?%‘ﬁgi%égteﬂl‘éﬁqfﬁ%’%\a}g‘? optige) sapRing poingig edge ‘'c

[0056§f] nterfame IYRee HRELO%khe RvaRE rﬁt@echﬁ%@%g 1&@&%&1@&% the optimat
Turn Around 2 is expressed as: Turn-Around

ZSanE;dmgctmﬂtdxzomm egEr @ evkganerdelcabheitARould be the rising edge that
rourfdtr de dil 8 LI nterface4l peFactoi ,D) [00558]
FOrc aee mﬁ% %00 Mops Type 3 forward link with a

[0056d]ound- trhé Boﬁ@aﬁms@fhﬁ fchhiQhVes find tHRkmhRe e$ s d&dK ddges before
uses a Turn Around 2 delay on the order of: C ocks -

t the- nsmgézﬁa @qthoEthfggmng packet daye is @pservel q15the4datarhn¢] It can then

re(:)cu e el ngﬁ%{%%g'\%éﬁr%gﬁg\%re{l Bl s%g and%l{hﬁ%?ﬁ%é Ibetween a

aﬂiﬂh@ﬂrddnﬁa@ déged and uhaetic abaye tat divisor Bchdwe \neang ddidfifonal clock
data transfer rate interface, the inventors have
dpxcéwg red toa prEhen QUBter.do AasenpblYensurcthal i bijiy always sampled as

Bgéfésthé dlé‘5§ Shgjder than the round trip tinme, by

an gl ng the rev rse timng discovery. [00560] As
[00567@r esenODade almohest haheek&cmdlmmterpnn@hdie mwnbdreoft clogkngycles, it can
e reverse |i such 't hat

n{ﬁﬁ? re’ oy ariqus E?Veéi?éptggl‘fl%oré Wdﬁ‘ttéﬂ ke e flﬂwlg&{} Jgpetiglar reverse
t fh@e G WP RS9 18 (aRETibiRT 0O 68ARidD a d%@éor-laf Meland check

a reverse timng packet until the first bit is
sﬂmﬂlé@ of thetrheersd statng padkgercogivedhfromGhe kherk to Fetatmiing if this reverse

ot e artrabronsy 15 Finsiet s il OB IR St theg s probably o

t EifnpiRedss, bid thedhost 84 ircfeabd @ £HV¥RE rRY diviGdthd-try to request a
trip delay+1 reverse - rate di vi sor =

Reiattg queaganmt dfdhe zecond requested packet is corrupt, the divisor can be

increased again and the request made again. If this packet is decoded correctly, this
reverse rate divisor can be used for all future reverse packets.

[00568] This method is effective and useful because the reverse timing should not
change from the initial round trip timing estimate. If the forward link is stable, the
client should continue to decode forward link packets even if there are reverse link
failures. Of course, it is still the responsibility of the host to set a reverse link divisor
for the link, since this method does not guarantee a perfect reverse link. In addition, the
divisor will depend primarily on the quality of the clock that is used to generate an 10
clock. If that clock has a significant amount of jitter, there is a greater possibility of a
sampling error. This error probability increases with the amount of clock cycles in the
round trip delay.

[00569] This implementation appears to work best for Type 1 reverse data, but may
present problems for Type 2 through Type 4 reverse data due to the skew between data
lines potentially being too great to run the link at the rate that works best for just one

data pair. However, the data rate probably does not need to be reduced to the previous



[00561] This provides a bit wdth equal to the round
trip delay which results in a very reliable reverse
wo 2ovk/02Hewever, the reverse |ink has been shownCT/0S19e4/029529
capabl e of running faster gt a hi gher data
transfer rate, which the |nveA90rs want to take
t e a

O EEn St Ty L b OUEN T ¢ 1BE Rt “rhi3Bethod may slso work
r BaxC Hlf duplivareds pr edsh dEiﬁOEl&‘Z}o §tieet ihs idealoorphn Shéuhabylock sample

haV|ng the host coynt the nu er o cloc ycl.es, unt i
oceﬁw. Sgkpred thsuamg sapg W, easlaﬁﬁt  ghig method would

inhé AP WO PRty 1€ af aﬂeeglh @hﬂplte %Jehb&@ w8 qﬁ?&e&%pmches may
t e reverse timng packet I's all'ows the host to
pbe ksadheTofitst us &f sdleadran deieed optrionmbptmiret! isagpledopation for each
wWi.thin the reverse hit to t hat e bit i
U Pt PR 111 Fof (erspig RIS P Dage i bR cabedpeonsiruct the
F i5th B9 R8 8fer AnpHAP laf ofl MePbiFrdRlihd &Y 6f 8&a tpﬁﬁ‘i :f tvfo bits for Type 2,
reverse encapsulation packets. The o%tlnal nplin

pfsiun bits dpefsise dnadeight hiss farvBypsel V.| (IR adheri lepnam or the host to

WHRLAR! il eyl e BRI RS 6 Bl Bi 18] BRI Bhir can be
t eanhipléd atl tROKarh@€lotlbeddel r st edge of the OxFF OxFF OxOO .
pattern sent by the client for reverse link timng to

deternmine where to sanple in.a reverse encapsul ation.
pXilet . Bffvotad|Link Dehyeand$kevhe arriving reverse bit
[00570And holRelalyaskewidn the dbmivard tikk between the YEDDE_ddatx pary aitdeMDDI_Stb
divisors, is illustrated in Fl 6 alon wth a. .
ARt dhe izt ereaus Sy pe vilsos delaf uiPee bpdedion used. The
| a$terddbls &f A idatTédiBe Lmih skdvd . ard4ue A0 &hE @BntSEIRr LIBGE, the line
|f the first edge occurs between a rising and falling
yeery habesceiverasand ther#td¢ ad canpectorstas wrilingd fplovig
p0| nt for a reverse rate divisor of one, the opti mal
sanpl e point is a clock cycle edge labeled "b', as
that ia,theLailt Yirhing Ahﬂalﬁﬂ@ﬁuﬁitédlby iSkgwv@ViIbDI Wb&l)
period of the reverse bit. or a reverse rate divisor
of two, thelopti Palaystadpﬂkﬁwfwm of ¢ Typeoh Bk sti |l |
ock gV, [
[0057 lgl oser & tgbl%a]blnfe?ﬂag gtr?ﬁgﬁmﬂt}gr [_ggtr%agéﬁrt)g&e@;%%r g‘f is sﬁown in FIG. 57
dfotiasemmodatingur Tyﬁdﬂblrmfacaﬂihks anplG.nEy, paémplairysor typical values for
probably cl ock é }c( is closer to

bBiORAgAGE dsteyiangd s OWP?fomﬁé)f@ﬁ%ﬂ%t%Sﬁa% Or Intace stages
pspaﬁ%ﬁ%g%é'ﬁ dJI&)%@A] JRebU D iR defyFhdavebt é\r/ggbt_sm and

however I rst edge occurs between a
r MDD Dethfecauksesbibl ebhtsasycteabt thei syt cldols tofei drstbrted. Data at the D

sanpl i poi nt f rate d| Lsgr o

25051 thheg e Tia S oS0 2uneE S i FopS 135 (g2, must change
pgtgtltlyoéfei; lshecaast:l@ e@E0® tha it cas beRaipledl gl hefighkd 8hows two
edge Within the reverse bit tinme period. For a

r easeadsd debdyelintis\i782x st ST3RD. beintgeussttp walve wasiififergnt problems with

P B i o e g b Y EBpBof g B B combined

Citfo 568 glhRlaydsierhbif. reverse rate divisors get |arger
and Iarger the opti nal ngllng poi nt becones easi er

[00572]0 ascBrtaaSth.¢nd p@tReccwer ingiRg onck Bupe hd-ink §errgremplary signal
egt%%estsfh%tthrough the interface are illustrated in FIG. 58.

[00573] The total delay skew that is significant generally arises or comes from the sum
of the skew in the following stages: transmitter flip-flop (TXFF) with flip-flops 5704,
5706; transmitter driver (TXDRVR) with drivers 5708, 5710; the CABLE 5702;



is closest to the mddle. [00566] The host can use
this technique to find the nunber of rising clock
wedgss2tief ore the rising data edge of the ti nmP@LUS2004/029529

packet data is observed on ch gata line. It can then

deci de, based on whether the % e occurs between a

risi.ng.and falli Ql..bet f . . :

508 RS PORRESR i RBRIRER, Tpa! 34 1030 R togi

NERIKERYI Detiyal 57608 ekould yidtatsort excaetiltHealetaynofiihe ’XOR gate 5736 in

counter, to reasqonably ensure that the bit is always

ShEBSEOR stage Mbueh 15 slefemainer &y the lationship| e. [ 00567]

Once the host has sel ected or determ ned the nunber of

clock cycles, it can "explore" various reverse rate

divisors with the c}jent eterm ne i particul ar

reverse rate divis&%'WTTkgﬁg}k. Q%émﬁ5%¥§(and client)

can start with a divisor of one and check the CRC of

the reverse status packet received fromthe client to .
[00574¢et er it Aedgsirablei to rpea) dhis sequitgment shihat BigsD input of receiver flip-flop

oBL A y. 1.0 | h RC. 1.Sp: 1345

CEe 8747 By a0 Bofels R8kRek shol SHEES WER Y Hotd-time of

i RKFBasgrd.he reverse rate divisor and try to request a

status_packet again. If the second requeste cket i s
[00575¢ or r upthe PHBORH; 811’ Syictipn, of RelayZ,is l9L0mpengaie g"‘gﬁﬁklfqa%‘ume of the

reSEe st i b ket is decoded

correzé?sﬁg?ﬁﬁg&hgé3g%ggﬁ?§?gﬁgivisor can be used for

all future reverse packets. [00568] This nmethod is

ef fective and useful because the reverse timng shoul d

‘not change fromthe ini thealmdmand gkt M ng

estimate. If the forward |link is stable, the «client

shoul d continue to decode forward |ink packets even if

here are_rey i Nk j I I .

005761 "7} | h%anrye%yg%ﬁl?it‘aﬁs{%%lybfe%%”‘ﬁ%g%sggﬁe G is'7erd, Bnd of course in

| thadcask thie Steximir deldyeoflDalky2 @inrdse Helveso. met hod does not

uarantee a perfect reverse link. In addition, the .

[00577§i vi soFhaWvPIst-gssesRatERution rtp|skewsin thie regeier fPRstagads in the data-
Gl [ -
CpBfopEZht) Sadd et DARINN & By GIREfpd o HDA! qutput from
gthe XIGR gpe ssinbs hd ¢arlyads possiblanpddrding e therrelafionshiper r or
probability increases with the anmount of clock cycles
inthe round trip delay. [00569] This inplenentation
appears to rk best for Type 1 reverse data, but may
present probisBw-ad RI¥ORE 2 mhmﬁu@wmmyﬁgﬁa—mﬁwﬁmse
data due to the skew between data |ines potentially
being too great to run the link at the rate that works
est for. just one., d i 5. - : t

1005780 by Mg RbaRIE DEBE o shandEENEEy 3 i DSHB0L B B e, very

VIR0 t Dz é he RO HBPRAR2O bR thekdteiver thpdiopven wi t h
Type 2 through Txgg 4 for qgperation. This method may

[0057%1 so whlik Map@atm; Gatay tAse i(@iieyohit psERddat an NRPIype 1 link is a
f@h?ﬁ&n &J}ﬁe hﬁ?ﬁ%x%rﬁrskéw eﬁ@&dnf%}éd @ilr%iﬁfaﬁlatﬂp ldﬁveﬂa,gcgégié, AR receivers

ey are a e ‘sane sanple or ‘each
piai the MIDIDElitteplue thevwotdl datagetnpiimuehd RXWbrskage! fThthetyl delay skew in

at different sampl rj two different roache
n‘ﬁ? lilnk up to the O?Jtpan o? th%%{}lﬂgg%'R stage caln be expresseggg: S

tSKEW—max(LINK ) = z-SKEW—max(TXFF ) +1 SKEW-max(TXDRVR) + Z.SKEW—ma.x(CABLE) + tSKEW—max(RXRCVR)



be used. The first is to select an desired or nore
optim zed sanple |location for each data point, even

WO toos27467 not the sane for each data pair. TheP¢tDEE2008029529
then reconstruct the data strggm after sanpling all
of the bits fromthe set of d&?g pairs: two bits for
T, . i g 3, and eight bits for
%@?%W“{Fﬁ}eﬁé’? glﬁo%%t "6h 1§ for the host to increase
the reverse rate divisor such that the data bits for
every data pair can be sanpled at the sanme cl ock
edgé 5 X111 = IR rGhermt, Hmkeiel.avoand 19wl AR I Ly (rxrr)
Del ay skew on the forward |ink between the NI DDl -Data
pairs and ~MDI-Stb can Iimt the maxi num possible

data rate unl ess del ay skew conpensation_is used, The . .
di f f er Bhikeexamplgshayn ihEIG.ofubeev-mndag S k&St andithe migimum bit
t he. rQl Lc, the line drivers and receivers,
aﬁ%mt%h%%ggbe%‘geg\éﬁgggonnectors as outlined below A

Link Timng Analysis Limted by Skew (MDDl Type- L

Del ay and Skew Example of a Type | Link [00571] A

t ypi Gat-mh it ot A @T'E O] T 24778¢-a91 stafed #SAPPEFERA 16 Mbps.
FIG 41, is shown in FIG 57 for accomodating a Type
linterface link. In FIG 57, exenplary or typical

val uesgf or 1 RIOPAGIALIAGTAIFE fo¥ MDDISKG RBeamdgwn for
each of severaéwgrocesm ng or interface stages of an

[005800/DDI  THpepitalfipteraeaicirquitksimiRrety that shownde FAyS ek ewkh/, is shown in

R M R T A R,

t fiRdriachi VEXFF |(5904)) TRDIFRXR 5968 deXREVAR {3920),f dORXFF (5932,
5728, 5732, nust change _sli htlg_ after the clock edfje
sPABn030) steaes ke asmpnedate dhg agdijionathygydl qupeessingnsIn FIG. 59,

t ¢ASC . kne . [

g Gy Bt AR eifEn Ty 4l Dl sBPAEE for cach of

t devermap proebssirigonsiniepfacd stagdseofeait MAID] Tygecdrivrivaid kmk. In addition to

these nay be conbined _into a si~gle delay el enent.

[ few 7 ihidelay begwgen YHDESR pn éﬁ%ﬂtaﬁ %#(qegn% thedufygucle of the
| nk I i j u

R glodk HERTR) B S Rnefl] RORERF syl Hipl nd the other

t MIDADI_DataasigsdewDadabt the Biigputf ofcthetrecpeveerfiipiop Br(RSESEB) stage

or cones omt he m he skew.,in the follow .
StouREEE o} HRhr e oRY e 307 f cfeteer sl bracef s atpefedee so it can
YD hmpled Biably. ARMDDY Datdl ia¥i$fes (AR MDDY_8fd ¥EMDDI_Data0
5708, 5710: the CABLE 5702; WD 2005/ 027467

Fign ME2DO D B2bgreld hedelayeddiobersampted byets dease the(aRXROVRY the delay

th :  and . | ogi
RN o® St 655 s i et B e iR Pl B die” MY Datar
Ofrritv &l adéStR MNP /6 ahd MIDDE RN bitt Msd"&ﬁl@étdibg[]))elaﬁ then the

determ ned by the relationship: tPD Delay 1f ]
- PRIy WheorMDDI_Datal changes is moved closer to the néxt clock edge. This process

determines an upper limit of the data rate of an MDDI Type 2, 3, or 4 link. Some

exemplary different possibilities for the timing or skew relationship of two data signals

and MDDI_Stb with respect to each other is illustrated in FIGS. 60A, 60B, and 60C.
[00581] In order to sample data reliably in RXFFB when MDDI_DataX arrives as early

as possible, Delay3 is set according to the relationship:

! PD—min(Delay3) =) SKEW —max(LINK) +1 H(RxFFB) T ! PD—max(XOR)



[00574] It is desirable to neet this requirenent so
that the D input of receiver flip-flop 5728, 5732
walo@s/oamt7 change before its clock i nput. This PeT/Nv&atM0H029529

if the hold-tine of RXFF is 0. [00575] The purpose

or function of Delay2 is to cg@%ensate for the

hol d-tinme of the RXFF flip-flop according to the

relati onship: tPD-mn(Delay2) = tH RXFF) [00576] In
[00582tany sTht emxsimbhislini spectés detennined dyske nlisinhwh dllowatde bit period.

I s, zero, angd of cour In _that case the maxi num del

o hisap Pt abrcted $Gep DRI PapHREFAs apHate\gsross! sin that case, the

C ATl B ARatIO c A EMk s éib@nﬁﬁce' ver XOR stage Is in

the data- late/strobe-eafly case where Delayl is at a

maxi mum val ue and the clock output from the XOR gate

cones as early as possible according to the

r elfati_onsF . Sk (R)Ogg?_ x¥ -— L om

tPD;gPr?i n( XOR) Slféc‘)}pgw L.W[el()n t hi shg%(?@g}g?on%lltjﬂ%{ﬁgta r%)ymn(XOR)

change between two bit periods, n and n+l, very close

to the tinme where bit n+l is clocked into the receiver

f1i p-f Topuppadom offink spesd inihedat a rate (ni ni mum bit

period) of an NIDDI Type 1 link is a function of the

maxi mum skew encountered through all the drivers,

cable, and receiverg in the NLDPl |ink plus the total

data setup into the FXPRx@eage. THEmwPH3del ay skew

in the link up to the output of the RXRCVR stage can

be expressed as: tSKEW max(LINK) = t SKEW max( TXFF) +

t@%ﬁﬁ@@ﬁ% io: t SKEW max( CABLE) +

t SKEW max ( RXRCVR) WD 2005/ 027467 PCT/ US2004/ 029529 128

and the minimumbit period is given by: t BIT-mn

t SKEW max ( L1 NK) 5 t SKEW max( RXXOR) + t PD- max(Del ay2) +

t M%Ei)er—bdﬂndb e é;MEWmeex(SMQV\ﬁ Lpmmisd @R 87 surxrrs) T Ln(rxrrs)

t SKEWnmax(LINK) = 1.4 nsec and the mininumbit period

can be expressed as: tB, T _,,u =1.4 + 0.3 + 0.2 + 0.5 =

.4 t ' ; . C oy .
o A1 S B aRbR AR o RO oA R By g i e
Aby theirelationshifer f ace circuit simlar to that shown in

FIGS. 41 and 57, is showmn in FIG 59 for
accommodating Type 2, Il11, and Ninterface |inks.

TRERVRATS905] 2 EAAVORICS003) - BhirrUEE s 3 i)y 208 Mops.
5930) stages to accommodate the additional signal

processing. In FIG 59, exenplary or typical values
[00584 or pr Thadatiuoh skheleathaaribe sheimwen dashraterthdtann daakedvith a Type 1

Sfdier fos Briomane aflfly Set Sirgieoagtondieabiny didDRYSigpiflcaRly reduces
3§F3ﬁ-§§kctr{§q§fla§: ég]tg@nﬁs Mkle RRtiaanafifiegkd ng the

XIV. Physical Layer Interconnection Description
[00585] Physical connections us)eful for implementing an interface according to the

present invention can be realized using commercially available parts such as part
number 3260-8S2(01) as manufactured by Hirose Electric Company Ltd. on the host
side, and part number 3240-8P-C as manufactured by Hirose Electric Company Ltd. on
the display device side. An exemplary interface pin assignment or "pinout” for such
connectors used with a Type-1/Type 2 interfaces is listed in Table XIII, and illustrated
in FIG. 61.



out put clock, there is al so skew between both of these
two signals and the other MDDl _Data signals. Data at

wo b@sb2iseput of the receiver flip-flop B ( RXFFR)T/E8RQ€029529
consisting of flip-flops 592813§nd 5930, is changed
slightly after the clock edge™so it can be sanpl ed
reliably. If MDDl Datal arrives earlier than MDDl _Stb
or MDDI _DataO then MDDI Datal shoul d be del ayed to be
sanpl ed by at |east the anibable XMIthe delay skew. To
acconplish this, data is delayed using the Del ay3

deiayal NaBR T WRDT TBéisl | S4chhMesmé 4t epirt han MDDI CBlda

and” MDDl _Dat aQygifled t 1S al so del ayed tpymb®! ay3 t hen

TIDRE By e o MR A VIR [[S_PVe] BihaSHlireiQvWhite
LI CTOCIK—C L S I'11g dlidf U

L Tﬁﬁ;Stlg-fhe dat—gipalt%regl? L I%tlfj:;c',gl" 2 %,l@ck_,ga'i’&gkv/Green
i MDDE&wa0+av anhl ar yBr]ﬁleff MRDL Datalsi{pi 18 + |%s]§1ﬁﬁlﬁpﬁlﬁeéj w/Blue
t i ML bratadkew fél at jRyawn; Lildasaliat al3i grjaPlackpaiged w/Bm

NVDBIDISE and2tth| r dSpect Red e MPDOiDasa2-i|s 16| ugt Biackgaired w/Red

FI Db ®Aa360B, 1and §86age MOBBLIDAuB-qr dee t d Bamplpeired w/Org

dafohED Y| 1 N7RXFFEBphe MiYDPIDAo-gX a8 | @ackSpaired w/TBD1

CANIDL PSP 13E . PEhPY S MIBDE Ba@ 0T §4NT [Eadidjfired w/TBD2
Y e A R U T ok ) /TS CE M cicpaired w/TBD3

B B b LT BB SmbE st 157 6 [Black paisgd w/TBD4

is determined hy thel mnimimallowablie bit period

This is nost @affected when| MDBhiclat aX arrives as late

as possible. In that case, the mninmum allowable

[00586]CYCl € ThE rsield igtormBetdy to ttld FIO8T Gnd KR/ sk (rtédRiCe, and a shield
t PD- max(Dal ay3) + t SU RXFFB) - tPD-m n(X The upﬁer
S W issfin therflablgs eamnestediie fie shisid ﬁ%SbP pagyennector. " However, the

P RRLPRLIL o200 e W SRR o of i
[005871t PD- miixgséGR)ectioh SldfiiexErd)devicesefXEBEN (100588 limotdeeto be small
cramle uven abae, Lhe over Baund ol 1e TLOLTH, pos an

-m - - ; . 9 — gés ..
SRR Lol i e BB SR bbcrsotonee

rompasdonwer reldtne ddvécensizg. mAnyd aommeriatse and geblggnshywld be durable

used with a Type 1 _link. The.autonnti el S : .
CaeniogBIR BRI Pl REroreeg S Rt R P copecial
thanha bt dliplA0ERowkew. N&s tRRsfeheeisxt Ihoull hedommodate data
rate XIV. Physical Layer |nterconnection Description

[200585e nyedd hal are ghififerentiad NRZ%, daty hayigp aftegnster rate up to around 450

BTSSR RS GE S CATLER e SR TGRL e

[00588)Par t S Fedédteras] Paté applivaties Bae0x8SithdtIjo @mnectors in the same sense
manufactured by H rose Electric Conpany Ltd. on the . . .
[fowsthe condnstoraheing aped ofAwER FOIEaoBHCReRS SRS ey wipiaturized.

QyneHie{a(}Eﬁe BL 6L Tifise PSP 0¥e LsGeke® for receiving integrated circuits or

elements housing either the host or client device. Another example is where the host
and client reside on printed circuit boards with various interconnecting conductors, and
have “pins” or contacts extending from housings which are soldered to contacts on the

conductors for interconnection of integrated circuits.



the di splay device side. An exenplary interface pin
assi gnnent or "pinout"” for such connectors used with
w@200pp0eHe7 Type 2 interfaces is |isted in Tabl ePXi/U52004/029529
and illustrated in FIG 61. \ 2005/ 027467 130 Tabl e
X1l PCT/US2004/ 029529 Si gnal mePi n Col or Si gnal
Pi(g) %i@ﬁ Nunmber Nunber MDDl Pwr 1Whi t eNMVDI
d2Bl kK pali red white MDDl St b+3G eenMDDI _St b- 4Bl ack
[00589]pai r ed\ wifmeen okt gPadral st2R wadirtdben 40 BBtessikg pdits @dd packets

B OB Tt S PIRER B DB T Sk ! BaR VB Sl in FIGS.

IO o i3 5%%?@&951%@?@%@36&9@&@9&& %?E%ﬁtu@w@g&s@i@lhe packets

Dat a4+17TBD1DI_Dat a4- 18Bl ack paired w

DaFEG-+353 TIBLR¢BDI gubst this-prad@isastikrtpi 7 edp WA0BEh pDlbtermination as to

A5 TR BRb A RRLOR e ol Rl pu. e o
L2988GhisThg othirahfbubp tieOiReF peHodie pbimigtdShe B0, hding Bsftware or
host interface, and a shield drain wire in the cable

herdyannidet daeatdtherpsessneeplcanetpis aticepleagr gteatbe inputs to the
U et S GRG0 255l U GRRREr P hers i o

khéRrconnsest toake ks Bed & can saeply ertsr amaitalns efisane predetermined

designed in order to he small | enough for use with .

i, dlepinEROR the APRiati e BRI hREPRERL MOde qf bgdnactivated to
BLAR it ud ﬁﬁicﬁ%@i&iﬁ k&@!;fg Nesser & tRLTLALL & B8PBvate the host. For
d&vi ces, W thout I ng trusive or unaesthetic In
exapplej when 4 host edsidels wa adempkersypeedeviiey a ogemmaghioiaye amdlick on a
cabl i ng shoul d be durable enou for use in th .
Sek8rR o 00 P T RORARE S et HoSy P e+ B fook g the clent.

i @bl pludr inf B LUYH Q?pe 2BshdcBbR MRS Mcth@ité HRSH processing,
The tran feP el enents shoul'd accommpdate data and
sitpaidingsomgha e apabliiies ané coliff gueationtaf dhe INRZovegsidenidhaishepitavare.
transfer rat.e up to arqun 50, Mops for Ty and .
10059017 00 Siert g sl 8 Tedt Ve B sk e b Wi presen
4itH&" e @Dent[2ARSBbst ehdd Mpespiale pPRAGIsABPIdsERE s@Re in steps 5404

there are either no connectors in the sane sense _
and 5406. The client could send either Display Service Request or Status packets in

step 5404. It is noted that the link, as discussed above, could have been previously shut
down or be in hibernation mode so this may not be a complete initialization of the
communication link that follows. Once the communication link is synchronized and the
host is trying to communicate with the client, the client also provides a Display
Capabilities packet to the host, as in step 5408. The host can now begin to determine
the type of support, including transfer rates, the client can accommodate.

[00591] Generally, the host and client also negotiate the type (rate/speed) of service
mode to be used, for example Type 1, Type 2, and so forth, in a step 5410. Once the
service type is established the host can begin to transfer information. In addition, the
host may use Round Trip Delay Measurement Packets to optimize the timing of the
communication links in parallel with other signal processing, as shown in step 5411.

[00592] As stated earlier, all transfers begin with a Sub-Frame Header Packet, shown
being transferred in step 5412, followed by the type of data, here video and audio stream
packets, and filler packets, shown being transferred in step 5414. The audio and video

data will have been previously prepared or mapped into packets, and filler packets are



for the conductors being used or such connection
el ements tend to be very mniaturized. One exanple is
W@ eoos/02Tserti on force "sockets" for receiving PCT/US2004/029529
integrated circuits or elenmepts housing either the
host or client device. Another exanple is where the
NS ted 3R debdddeiMdetits @0 Butd FihBE finhbdt Jf H2Q3behe Whddia frames.
various interconnecting conductors, and have "pins"
OFhec bort aman sseps t okt guéhr @mtho lEW.'WQSl MlionCharmek dindeleeldhckets to

t o..cont ac on th C ductor for interconnection

RIEEP SOt afied + o RST8] B Fam BeSECEDBERMS s ipformation
Tl OtheiRREE LAY dlalag)s%a] abbve Wb wal astthe trgster &l Color Map, Bit
steps undertaken in oceSS|ngédata and packets

o Frops6rran Gheiopackatsi nt s 3616.u e godbRERss agd client can

IMQERAH% 8&? tln%vto z{] E%/ﬂ)o%r% %@S?%@g%é@ﬁ%?lg i Lé&le al él%@gate éaackets
[00593F he PaADI@AS opéritidr, Gne 5. seldral bigkeerd iegbiite Tan tobeurpwﬂ{éh‘SISad to the
starts in a step 5402 with a determ nation as to

virost preelicait dﬁ@fmg Relifeienhdata fefe 15 Sypeapleinsiise dacsds- Uéqrrﬁgample a
! | e 1T
RO bR R St Eatn S0 Sul LI GuRED OGS copiions i

gobtessing data thhranabes n slowhddwid 2t the peephiatiop oe pmﬂﬁﬂatnrfn of packets. A

connectors. or cales [ |s at . the inputs to the
HisHlaY, tgeRingsthe latsceayd al%s%r%@e@qd&e@)gacﬂw@f [f@yree to a more

KRMEH BE@A}? -sobifce! BEd %1the~°r AR b bbRN ﬁ&ﬁf@clhe&jatﬁ @s quickly,
t he host, en 1t can sinply enter a wait state of
qmq@sp ceniatapdsras e@dlly,emgmbt bedelpertdiusg thepsame Hegree of resolution or
a 0 int ber nat j .on e, .or.be - .
bl Giber % sl BiPee Se P R b RD" Adgyiete gondition
Wald E@aﬂa@éﬁ%r%ﬁéaﬁ@&r hHoWﬁ%Qliﬂh&@&eﬁndeh@ tRQsfer ddt@ht higher rates. This
exanpl e, when a host resides on a conputer type
chsinigomorealegisatie,m rgmeSh@ané)etmadﬂ tp ckange tg a higheg rAnsfergate mode.

[00594& oggg@ %ﬁtge %6% s ol% 8%%}0:0\&/@5%%3 k c%,r Bann%:l Clthfir the host or

i olieff may WeBct tie@ dﬁdm&el@trbﬁgoﬁ@w&e ﬁﬁéﬂfatatr@od&OSIhls is shown in step
proceSS|ng, dep endlna on the capabilities and

aPi glherr thenhott sends Heistiacsy Type HpsdpfHBequosh Packsiseto the client
r 20} %a%d@ff b a%%their SndRNBRCEG: (O AR dIRRE T Acknowledge

a Versa, tec ed as being present, eith the
d?alckdftk d@hflhhﬁgh&)&hm%enﬂSscmgm apdi tht ehgpaclmissPerform Type Handoff
requesting servjce in steps,5404 and 5406. The client
doakes E‘éﬁ‘gk%ﬁ‘?ﬁéimg&t% freagpestisgieederequest or Stat us

[00595Packetﬁltl‘l&hégsﬁ&@e@fguf}% ﬁ)‘g{/tic%baﬁl%tr@éil Jf\?ﬂ%ceﬁﬁﬁ gl thd) Eherf"t‘%nd host can

di scussed ove, een previously shut down
aidscbexchangdei peeketatrélongrtddats gnteides! fionyr mesieivied feom pointing devices,
ialization, of t comuni.cation | i.nk

| e t .
GTPOALS ool HSEE SHTL I RGIeF | ROV EE0 JRERTUR | YR the client

allfot su&lP%Ierﬂe‘ﬁtst fn\é?/ Ndsd Be GREIBAN oA MSSE Ridehe These packets are
clien the client also provides a Display

@apiaaiﬂy pracessepasingta generdl Progessor type ﬁhrr@mepncsnotstheme machine

b Lo det th
Ra0r g R iR erare EPESOTRrRE pisbed KRS eRAAIBRER brocessed by
hﬁ@é&&im@ﬁ@ﬁg@ﬁu550¢h@o@pst and client also negotiate
the'ty (rate/speed) of service node to be used, for

[00596kx arrpl terygssa and qypmands bavg been pyshanged hetween 8 st and client, at
93911% I}ohxﬁ a decision is made as to whether or not additional data is to be transferred or

the host or client is going to cease servicing the transfer. This is shown in step 5422. If
the link is to enter either a hibernation state or be shut down completely, the host sends

a Link Shutdown packet to the client, and both sides terminate the transfer of data.



service type is established the host can begin to
transfer information. In addition, the host may use
woous@27isT p Del ay Measurenent Packets to opti mP@EUS104/029529
timng of the conmmunication lkfks in parallel with
ot her signal processing, as s%omn in step 5411.
0059 l; r
[00597% fg@ﬁb ggﬁe @it Ijahﬁérgecfg \}\}r|11 thé gbﬁg@t(?pae%%?r%‘o&&sﬁg will be
sttaasfe&ze:dmsnfgdﬂlb defdrsb@ndt feecivgrp @rovfiowsyt discireed m/redlaimn to the host

Dt R LERoiRRe e i and Sihef ngh o s gmected o the
da4t8 n¥chine rﬁﬁ&geﬁﬁﬁf‘pﬂ%&%b@ UBdcYisdRH QBaYE s IMust@RBaH thd\bRrview of

packets, and l'er” packets are WD 2005/ 027467
FHG/ @SZ JoAig 235 2%statg Igching 502 @négenféeldmce;ssmta 904 @dd 5508 may

out ui.r ed nu er of, bits for the
Bihiz be S&fineBiel 30 e MR hor o B Sich % o TG s intertace,
Asﬁérh@rycbl@ﬂﬁﬁﬂs bhahed ddasoatss tres1d1agtdut@a@ of QH® dink controller with
devices. In addltlon t he host can transfer commands

alich fheyr grRen moysilm; Wt wet ligutedde, ihppdata gpateesalgvideo control
the transfer of Color Map, Bit
%&%%ﬁb ?%ﬁ% %$ or o Yer packets in step 5416.
[00598Fur t heThe pegcetdoes, hart safed nedchimpt proaide emﬁftﬂnq&rdmbaenablmg and
relating to a keyboard or pointj ng devi ces usi ng

#Pprolipe ichthe dravaees dicnisd gpoys i FiFtgRde g, émgfso forth, to
SRYGE Arridbhd SEAUhEUANGS e AhaAGH Yt AAiLARA fiR (AR transfer of
host or client desiring a different data rate or type
gfackets.er f ace node. For exanple, a conputer or other
devi ce communi cating data coul d encounter | oading
conditions in processing data that causes a sl ow down
Ixvi hepRpRRFAMOBuRérsPr esent ati on of packets. A
‘ di spl ay receiving the data could change froma ) )
[00599Hedi caYigldo Adtpdweferingureguireroends rase ediffeient tfed rb@tln@ rydeo images
power urce nd ei.t her,.ngt, be ab 0 tra
opupage So tad;ogmuyer grﬁhbccse ngxeg d s &%osgg}’t?% 2\t8fel yln a lrocﬂ offame buffer
big tRddifent S e embBeors BRRIIGPEG @A befrefi@sed lcalyy or  col or
depth under the nore |limted power settings. ) _
[00600] t er n¥hew dpl-mationevitleq s peing dismlayed dncarbioevegy méxel in the display
??@Bge‘{i e%% % P RY: es)ailt kﬁﬁmugﬁ%gi%f&%d g)eé’té hE: q%#ornﬁﬂg Flel data in
er ra : 'S nore

r @gUestc I@L&‘fbrbﬁnmiﬁe ithagecdrathg @isptayds beigh eéfréshadh Sﬁ)ﬁf a second frame
rate node. [00594] If t heéter or other ty

claﬁfﬁrt iNp edwo&lsre%ﬁa SEREhdE Ushe t%@i‘fm%%"e Vayblg ftifacts as
c&\feﬁg%%io& NHean dnfiYe it %@99&& R &vé&ﬁ,h%ﬂ%thfg%@é\fs@ffer then the

hi's |s own I n ste 5420, ere
smhadsofl uhe émlfhtsecélfy pe siappiaf, fanRahe aszWmﬂeBAed itage hie then used to

arliet e ShateS anidf Guer BRs b ifbaf SR it &he image. This

C&Jﬁf:éﬁt W 1‘1‘lﬁs@at&l‘§1nﬂ€} i03 AS QHBHRIpix Agalid X r#keR ko BRMHine image buffer
Perf orm Type Handof f Packets to make the change to

tlneseﬁp‘gdemladepdat@b%@SPlNthough not requiring a

oosorfEn" By ke b ap s oSk oo pORBbpt the image

f@ﬁh&ft hh@RL t/RPaint HPRAIITa3E. BEMiCEBatiokRYDARIEE to Wite the new
ot her user type input devices associated prinmarily

vipixels divectly! tp év buffesibemgnged irefred féﬁélrﬁpbaymﬂlastgaiecb@ detail FIG.
Rygsent on t he host side. These packets are

[00602] In applications that have a fixed image with a small video window it is easiest to

write the fixed image to both buffers (display update bits equal to “11”) as shown in



typically processed using a general processor type
el ement and not the state machine (5502). In
wa@adasnean; sone of the commands di scussed aboveCB1004/029529
al so be processed by the gen zpl processor. (5504,
5508) [00596] After data and commands have been
e [
T P RIS SrfigTle BRs OF (R oyl 1P S0, B Sine buffer
dng/tsattlr@th@dlbpiaynpdmébmmd‘%f’ the host or client is
oi ng 1.0 ase se etr sfer This

[00603} \, st elfies gw1qgrru e(sh espgp& the uge ermugpulgp?rh 8% %&fc"rjgp \Sginters while
i RekARbhDY w'iittﬁ% @@ inRSahh ol m@rbh%mdeﬂeﬁlemng bR dﬁgﬂsy Three
sends a Link Shutdown packet to the client, and both
diudffes poimtars waise cutrent filnpdings tofthcd huffer m@ﬂ&éﬁe@wﬂﬂed from data

T SR R B3k TSy T BRSELE 8 i, g e

tHetH3S iRpIaget Psinfidtol the bifey %ﬁﬁeﬁﬁdbélﬁg RhsdE tds rdIfeﬁHltHéJ dlsplay. All
di scussed in relation to the host and client

dbiee riviffes pointarp gsay cprfsindralyes Somnd totMNdr wheksi & is the number of

ar e cted.io the at e_machi ne, and
SRRD T el S8 Feon@ub AR mTbEbSuERT IR Rafgumpe =3 ana
tGeRY BII¥D Stiementihgxurddnt_fiINcAuses cibfent FilBlodeSsefROMi Rethe simple
5502 and general processors 5504 and 5508 may further

sesecwhete €4 juss_fotadds abyasivdhe eomplemenioairrusigeh fidls @n every MDDI
Se, 10

555 T b 356 P PIRE! FIR RIS Lm et cva

WotzBro)\Weifehn tl’ﬁaeﬁbllbmr%f @petations &l thelionder spedifiexbt st jumst tildd equal to

to, the_data source,_ and video control chips for view

sussnafillgad sbeurrqnpdibequaiocusiesc ddlsbls, and state
chi r kN
o0s P DBEYiEE 9Bk Bl ph Mg AT Rt o the s
rmdthddadogyt of: guendisplag JJpduted Bio efaaltth, ‘01 o pixed slataeis written to the

%%ﬁe@ﬁ;qﬁfﬂﬁ? r}gﬂt W&F%ﬁhgéy @tpdatﬁ &Weetqélal ER\AOO’ pixel data is
L 38l fRE adﬁ?feﬁ's‘f)écﬁﬁeﬁ bP0Re e d8@ vikh Ly alpdagk Bits equal to

requirenents are different Tor noving video i nages
‘drl’;ﬁ,apladl dxa dompiitear tOgalémuuffcss Phx elisptigt & re£renlm§1t from the buffer
n_a I ne the.cliept sqQ . ..
CRETRRbE B0t tirdied P b Bt Fiecthia) Figirs Mo 189 pinel in
[ RGP \heEh épdch -aRBtbefite Vi E2MsitS réfedsAdhsl Fisdd Ipmeqe@h the next frame
(nearly every pixel in the display changes each Media
Frr:ﬁwél) dppch sthgs display pimspier rsecesd parErmst e | presaiong of setting
nef buffer while the i nage on the

g)emﬁ—re relsﬁedbg' ng rJufs{‘gigge’d froma second frane

[00605puf f erTheMpideo Stedm Packedicoitaiy atpairfof Tispiay Update Bick thﬂ spemfy the
elimnate visible artifacts as J descri bed bel ow.

éfﬁI%W ffes wheseherpizeldais shadlcls waenn The é?lml%aaﬂmlﬁfé{rl’acket has
t &8 4 \Eid%onﬁlolln?ssthg{ 1ntdﬂ§1t@%fc%rﬁ) ‘gs DERP %)ﬂﬂgﬁate Bits are
en used to refresh e

€ ne ecel ved |1 mage
d;lupprbrasﬂ ﬁndhd lelerat heln lma‘nﬁlecases cfoﬂlpuied genttatddh émagest need to be

frame of the. i e. ,This concep IIus rated in
FRGOmGTALY WAL Dk O aRPTP ey ShiTo BRTBIPR Frgived from a
| TRGR1tR YEfRIk. Display Update Bit combinations “00” and “11” support this mode

of operation by causing the pixel data to be written to the frame buffer being displayed

or to both frame buffers.
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shown FIG 97. Wth the display refresh faster than
the image transfer into the buffer, the inmge being
wo edoseshaed sonetinmes will show the upper portiper/os20041@29529
franme being witten and the |ower portion of the
image will be the frame previously transferred. Wth
he digspl r t [
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240us199 - 8.3rns236 - 290rns 15 - 180psh2 - 6. 2ns
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[00618] In addition to the formats, structures, and contents discussed above for the
various packets used to implement the architecture and protocol for embodiments of the
invention, more detailed field contents or operations are presented here for some of the
packet types. These are presented here to further clarify their respective use or
operations to enable those skilled in the art to more readily understand and make use of
the invention for a variety of applications. Only a few of the fields not already
discussed are discussed further here. In addition, these fields are presented with

exemplary definitions and values in relation to the embodiments presented above.
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an 8-bit v

S e SSRGS e, nd

Yid 1% RRRrbdrtgixERY @8odditRike) i RicrenTERIKY £ QiRh @8V ABink! fiBin one row
cannot be determ ned by cal cul ation, "and that the host
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Request, and.St at u .
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Whet:r{ ﬁlt% 19 ‘b’eﬁ]lte P?)l(@ Hﬁt& is in the standard progressive format, and the column

number (pixel X coordinate) is incremented by 1 as each successive pixel is received.
When Bit 3 is ‘1” the Pixel Data is in alternate pixel format, and the column number is
~ incremented by 2 as each pixel is received.

[00621] Bit 4 indicates whether or not the Pixel data is related to a display or a camera,
as where data is being transferred to or from an internal display for a wireless phone or
similar device or even a portable computer, or such other devices as discussed above, or
the data is being transferred to or from a camera built into or directly coupled to the
device. When Bit 4 is ‘0’ the Pixel data is being transferred to or from a display frame
buffer. When Bit 4 is ‘1’ Pixel data is being transferred to or from a camera or video
device of some type, such devices being well known in the art.

[00622] Bit 5 is used to indicate when the pixel data contains the next consecutive row of

pixels in the display. This is considered the case when Bit 5 is set equal to ‘1’. When
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here to further clarify r respective use
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[00628] The Parameter CRC field (2 bytes) contains a CRC of all bytes from the Packet

Length to the Pixel Count. If this CRC fails to check then the entire packet is discarded.
[00629] The Pixel Data field contains the raw video information that is to be displayed,
and which is formatted in the manner described by the Video Data Format Descriptor

field. The data is transmitted one "row" at a time as discussed elsewhere.
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Data is in alternate i X ornat and
mntbgamahmmbademtsfy a4 partieutemausiio rmelago which eplrix\edata ss sent by the
t4|n|caesvvhet not

i iikea. 108 8bsPulioitid TRl B BRI R o physical

\Miﬁ{n%lsdﬁsl fid Belaeisnaldes d9f €f 2,63] 4 8, 6] off 7 Whidindithr thalleft front,
di spl ay for a wirel ess hone or simlar device or

aighh fran defit apire Tighhprat-eirontggentet.ctibowpefier. qawiosad lefs and surround

S RRRds BNl A fucfBlifiohd PRk bf IDPRAICES ol the single

devis ©f dien aBiio shniples i9'sehthie Btk ehe thét ﬁomtsarinlemgtg front channels.
transferred to or froma display fra uffer. V\Hu
éIhtS symplifies| commypicatignsfor aHicAlRSugh a8 StherR plgregrheadset is used
ha PDA, or other |
BT Rl eV L n R gl MRS, PDA. o ot
upplications wﬁeneaat ﬁ'mpttﬁeUsetrHatep‘iatxaegemaate\s waming fosest. hiéalnesdor the ID

Sl et SnEidE B2 15 SRRk o i s
\%Sgns\/}@sﬁ“g Qééiggzﬁ@%s gﬁ%'t{ogs%?ag Qﬂﬁ&g%@&r gy 1-1?{%6 éﬁ!ll%(d glt t'hﬁ tart
[00632]Edge The Btﬂ_senymﬂ E(fgﬁéd (1)<byt®t1a g@nerd}}dreser%@@fqgr fl;t_igrq;;ﬁgtg anddhas all bits

B {elnﬁgttalddsgtf tlggleegcb tl%r%l%ﬁtéls%ée@% S tg%ﬁﬁsse salf)%eg%lggt 2 byte fields
tth %tlilgﬁ he Pi gDt %tcﬁ addtegshaxﬂ sk eth gte fidl® toaslign @Va Ibit word
S

pi xe in the imge. Bit of the ient Feature
@d@l@bﬂllty 1ndi cators f|eId of the dient Capability

[00633f882§ ‘%‘ﬁg%ﬁ??g‘?@% 229 Pégé’} gg&tﬁa? gﬁqﬁﬁﬂ} 86 audio samples

sﬁqggf)aekatfrarre buf fer where the pi xel data is to be
witten. The nore SpeCIfIC effects are di

(00634] S eviidieitsh S s I ingstiordgontiang | Dyiscihal spgcifis the packing
{ (o] b , )
%ﬁz}t%? ?10 d&?a frf LA EmnbIBR@EtOHef fofmat ne%ﬂl?feﬁlﬁgzg dthfor Bits 4

IS witten to the I mal
ttbrongtﬁ Vewhddfine e Smlmbpr oFbits Ipet PCM tauéloos‘antpld Bt &ehen specifies

dat a Wi t e buffer it | u
d’YheéIEﬁI‘i‘?ﬂrn‘&(lt b é}ﬁ ]Btgl‘taﬁ@‘u‘i?g%t%taesa‘t%’&}e%\ém Bheiﬁ Hvaﬁ\ﬁlﬁn‘?)’gﬁ)ﬁgd above,
GO S HaRFhiel 'th@?ﬂfeﬁérf&@ et k?aékéogﬁﬁf B e-%ﬁgné?péudlo samples. A

Mﬁltten to any o I mage fers is val ue ma
halte ofse' fbo Biff fitindieatespibhi emh RSN avilict $penple e tHealdigital Audio Data

fﬁfggbse yte énegip\té(gtfl %F%gtt%{ﬁacg%[yge‘r ﬁ(g.fﬁélg@t, guﬁril Slv%Tedof 'l" indicates that

(Eaélp |s§6(:e£s@\9€aPCM M8 Anile | péiﬁé@ upSaghﬁlsbﬁld pl’ét/l@ds audio sample.
Bits O and 1 are set equal to
This bit is effective only when the value deflned 1n blts 4 through O (the number of bits

per PCM audio sample) is not a multiple of eight. Bits 7 through 6 are reserved for use



order for the display client to interpret bits 8

through 11 as an alternate display nunber. If bits O
wa@ar@s2 e not equal to 'OO then bits 8 throuptm/t$2084/€29529

set to |logic-zero |evels. Q%_Sl Bits 12 through 14

are reserved for future use a are generally set to

LgdLCe sy [Pdes V‘%%\téecie 1'1‘? E@rﬁm&’?aé d@ﬁg]?%tﬁ)ﬁy S8€dre ge?leﬂﬂ;lg%e{ 5% a value of

conju I'on ng bit 15°to
@ae |nd|cates that the row of pixels in the Plxel Dat a

conshe 2k Al BT i e S P e e he

I(f)(&&%aﬁ g ﬁg)%t Vs!I fgé g%fu%so? @D[F utlcﬁczit%1 8 r&th 6?8 Q\Q/alﬂﬁleﬁ’ ‘péﬂe‘éond (sps),

rame 2-byte X
andlu¥ c$t1amﬂ10btee|16§00§|$ps.g falue be2 ébsb‘l QQQesps, salde \si!f 3 for 32,000 sps,

SRREEF AT b e TRy iyl 0658 S v o7
k& 32, (5009 s aRd vEIET 994 06 LES r&pesively, Wi vhlues of 9 through 255

coordinate of the left edge and Y coordi nate of the
tbepgecsgevedifor fugurs vssen theyredoourfntlyset toyerhe Pi xel Dat a

field le the eadY t

oosse | = BaErd L5t FUgE: R My JRHETRESY b rom e
m&e‘(L@@gth d &p’&t&udaﬁ Sfahﬁykbnﬁtbol[rﬂ BIOER Offail 1@ dhecid @ppropnately, then
bei ng updated. [00627] The Pixel Count field (2 byt

sheoentite @ackatds digepuledof Thsi Rigigl Andiq Paty Sigld qoatains Y e aw audio
’ ConJ(ﬂgS P f)eo iﬁéﬁi&{) %?8 %% -[lléﬁ¥ grg{h?'f&txﬁ 'E)Egﬁg itj fglﬁat(l_aé rllltgﬂ%ﬁ%ﬁc?% integers.

ai ns romt acke
tihe ARidkeDafoURC. fidld (2 fbly&smﬁtzﬁalal 6-bio GR(2 ok otllyehe udio Data. If

entire packet is discarded. 006291 The Pj x
e CRC Bt 1 pheck wiem By A isoReth AR phikes 6t hatins ERC Gy count s
gﬁ§gh gfl, and which is formatted in the manner

escr |

ed by the Video Data Forrmt Descriptor field.
The data is transnmtted one "row' at a tine as

di scu 27467 PCT/ US2004/ 029529
140 [ 630%101’&@2’?5%9“3 ER@“ d (2 bytes)
[006371CONt A8 elftsoBlirherfeRe0s- b?ﬂ%' Strdalif 1P M@hberOadla - is lkecBto identify a

CRC verification of this value fails then the Pixel
_lpattmutaansgtdeﬁhedmr@m dThdeantenthef hRStepmdiarangiess ang Stream Data -

ek cRsgu it eiRd v SucREERTPRE Fhiyeh e g J bvee Sueam

UHeSncét 8RO Feldnsdanas a - [l@ibﬂg@RCVaff dR Hyles dffiid fsﬁ{ea’ﬂn parameters
particul ar audi o channel to which audio data js

m;armrrgefrom the Meckps Jieasth tprbe gygiq eading byt Icfﬁaﬁrfé‘ﬁ@ fahlSetO check
o) L
b 55 Bl PRGOSk egnBATRES it S Pramc
IGRtE ¢ialde nidyebd difdardeddfbiot needghby ﬁrr emt appliefitionr efathe MDD interface,
ht rear, front center, sub-woo rr left, .
le mquh gonsidegt oRtteRAt Jhe -pyie é@f&%rﬂ &Eﬁﬁ%{g gpiains a CRC
f | ' e
3B Sl N, i, o e o 0
|Sﬁfehmf]bﬂiat1s apiibmal, gleperfdinmnon dheareqeirementT bf thesipplitationesUse of the
conmun catl ons for t.i ons uch as wher.e tereo
o8 et congaget onghe R Blind anofi ERe RNy 105l Ga ol 1 Sgpam data
RIGTEEIE MntiPRRS CR(E 14 2BAMRR @ adBhingOfodd NEhe CRC error count is
incremented if the CRC does not check.




applications where a sinple User Interface generates

war ni ng tones. Values for the ID field ranging from$8
wo boosioghac 253, and 255 are currently reserved fBCT/USE04/029529

where new designs desire addll EI onal designations, as

anticipated by those skilledi'fi the art. [00632] The

Reser ed 1F51~ 3ﬂ}1(ﬁa§ a%?geﬂtss generally reserved for

future use, inthis field set to
[00638]2 ero. T&le tfyw’llﬁitlll@m 10 ffieldheentdihelndorimstipo oc salges thpy are reserved for a

T B 15 18 LA e AR e
E‘R{rgxt Vafldies: Itoé;??%@%kmﬂ%@h@%é% ganmpl e Count field (2

speC| er of audio sanples in this
[00639]pack etrhe [ZGQ&S €plofMarBitem CGamt Saldtises aaliePsr kieady ftheewéal number

GG IERIEE TP oS MRS T G R ERRAP AT U the colo

ﬁ‘;gﬁ € Lniries 1Rk eRist $ the CEJIBPN&E Oath @ @8 paket. tihwmﬁlbodlment
bits per PCM audi o sanple it 5then S{)emfles

theetuimsler of byiss in the Ghlgr Map Patalin3 Bares thakplos Map kem Count. The

b i SEmT L & GDLS 70 e TR AR B TS 1f B Color Map

&k @80 then ¥ @ols? Mip Offsetf v@ilueBis tgeﬁeralmjd stilhtees btihiatis aoted by the
PCM audi o sanple in the Digital Audi o Data

el
disptayal Tlgen ealosiNpp Qfset fielsr @abﬁéeﬂaﬁémﬁsﬁ Ht?a?é?set &g&h% Color Map
Xjal S t&s gagket El%gi HEbESinhid! of tlﬁe%&bﬁﬂ&?ﬁﬁf%‘ i et %@&@1&

up “agair n e previous audi o sanp
[00640]Thl S b& tz Hyge @&faﬁ&lterv@R@nﬁgfldvdmmmshe GRC ud ail}ebylne(frqm the Packet

gi&t 5 g?ttﬂé,g‘i% ‘Sﬁ}g t%p’%]ugltf ggis g%aitfgi?sgiotp@r Pﬂ?pgﬁg ie[rcl)%re packet is
?%?alr\%gger ved for use WO 2005/ 027467 PCT/ US2004/ 029529

ere system desi gns desire additional
[006411desi giFat therGolanilap ﬂlatq;ﬁddrﬂnblvgad@lelf each eplomingie lasption is a specified

] e(r:}g? dogg?\ﬁﬁélt%%@g g@%‘, gvglg% 1§ oﬁ%i gnbfolﬁiﬁlééjntgﬂbe ﬁ%s% pzrt specifies the

g—ﬁ%ﬁﬁ@f—goﬂ ?lué Othe 8cdtAld e@flEQtHerlﬁhg‘rﬁﬁlﬁe af pade, &d the third part
0 sa per second a value of 1

ispeliiiest the nragnmma ofped., The! apﬁlz@flelgzﬁpg@@esstbg number of 3-byte

e e

\cahttf fRfinté onk %d&?DQ@Q‘o‘B@&t an@r(dolkéﬁMa@ Fatke, n‘hen thdentiddcolor map
sps, respectively, with values of 9 thr ougsﬁ 255

ne@ebwmcﬁ@d by sendiag geBtiple paeless, With different PS/M:?BBD% #ind Color

00636 e
3508 B Sho PP T Ll Bl o cach oo
itgﬂaha itemt Jnell Ae dhosaBeT eebidied in te Colos MARR GBI Width dield of the

check fé\jgprogwl ately, then the entire packet is
dPisplay Gepebilitydapkefi t al Audio Data field contains the

[00644 aw aU@iZQt;th TR o?q)z?cg AREYRWM cofdink S CREBb Mnlzrth& lt®lor Map

ormo I near mat as unsi gned 1 ntegers.
Abigth 0 IlRATsaCTAREifsi tolctedkthby thesGolooMapiPata casstl] be @rd byt the CRC
only the Audio Data. If this CRC fails to check then
{SREIT SO BEEERRET- sti | be used, but the CRC error

[00643FOUNt £ Rh color map data item is to be transmitted in the order: blue, green, red, with
the least significant bit of each component transmitted first. The individual red, green,
and blue components of each color map item shall be packed, but each color map item
(the least significant bit of the blue component) should be byte-aligned. Fig. 100
illsutrates an example of color map data items with 6 bits of blue, 8 bits of green, and 7

bits of red. For this example the Color Map Item Size in the Color Map Packet is equal



incremented. C. For User-Defined Stream Packets
[00637] I n one enbodi nent, the 2-byte Stream | D Nunber
wo b@bm2i467 used to identify a particular user PBef/UREdA4/029529
stream The contents of the eam Paraneters and
Stream Data fields, are typically defined by the MDD
r‘ .

B AR T B0 R84 RO il e LG CUpOITHL R s cqul o

kO E®HM paraneters starting fromthe Packet Length to

the Audio Coding byte. If this CRC fails to check

then the entire packet is discarded. Both the Stream

Par angt er s FapRevkFsedThEHRABSRitiot Packete! ds may be

di scarded if not needed by an end application of the
[00644]VDD i fihe Phragester @R@tﬁal@ (2 bites) mnéalmfom%@etr@ﬁcdﬁt%llotms from the

%ﬁelgf’ t[ﬁégtgt ég?n%rgg} nﬁﬁ%ﬂgéhe lc&cf gbnf?cnlg t CPl%(CthBen the entire

@Q&ge@grd@taﬁjeu, t hen use of the Stream Dat a |s
optional, gendl ng on_the requirements of th

[00645]appl i dmphoembedimest, thenReveste laiaknFlpas diedd Pﬁ@b‘iﬂm%ﬁs Bt of flags
bl Rl AT P (3 LORL 15, BLE SA g hen e

g@ﬁdreqﬂ'é"s& f}HRQkpemIﬁ@ﬂ iafogmation fronh chiee dBplaydlsufg tHeeCIiRﬁ: Capablhty
oes not chec WD 2005/ 027467 142 PCT/ US2004/ 029
Backesr ICiedit Megsrpsiorehs hpgiotss porReebhp i PHESL RO e client

]E'[lgrg lr%n&%?l%ggﬂrl]i? %]iléég 3% 'I%fog@h a4 aﬁé%éé%dtfﬁﬁfut@&%sé ﬁﬁ@ﬁfé%gt to zero.

_ , as used previously. Since this fiel
II-B)V@'BE thadre Bits esebensdd hodedingt to set dlags for iee regerse bnk.

cntl S syt B L) SR 4 ot oLt
\r(T:EJ:IH?ﬁlaE 900%9 fffelioh N6 (et rs AP Bhta cRIck STIY fefe@Olliak data clock is

Itens that are contained in the Color Map Data
feqedldo therfotveed dink data chegk divide@befwe fimes thedRevesse fatg Rivisor. The

t he Dat a

8RB B I BRS  TBREREs Te o
tthereGirs® [1nﬁ/apoﬂ 4 TS&?@P Uitérfacthke revelse ﬂaﬂlﬂi@te lety @ity GruBverbsSlink data
set equal to zero to send no color map data. If the

@dﬂc&r fowelype 8 Zepe 3, anerbypereintaatace be INgecaaEes guglgwo times,

ener t bt 1S 1] he
35, Sl el GRS b gty
[00647}S peCl fTesAll ZercﬂfﬁeSdeomﬁmk & of by herPel, shat fis ¢eiequal to zero in
packet fromthe beginning of the color map table

t\ﬁblechy sefiingdbe bisear 1 b?@e%%ﬂro fevsl.ppd &s e daspsire Bige tgeall MDDI Data
5 eéllgﬁh&l%nﬁta}ﬁ riégg %1 b bs\ﬁ?i?cﬁergtrﬂlﬁbttaealﬁﬁ@ gl ch?nt to begin

to't I ng yt e fail
abeskrihd elock leing rainly BOIAK 8¢ piier todiisablinglgw. hdsO e ding [drivers dunng

ool B I U LT AT
%@a@erf {hgh (Br é’éfﬁﬁlr R t RABLEHOHRAL 1ihR®ytd trihsniiddibn times in the

ecifies
round-trip delay of the cable.

[00648} The Turn-Around 1 Length field (1 byte) specifies the total number of bytes that

are allocated for Turn-Around 1, establishing the first turn-around period. The number
of bytes specified by the Turn-Around 1 Length parameter are allocated to allow the
MDDI_Data line drivers in the client to enable before the line drivers in the host are
_disabled. The client enables its MDDI_Data line drivers during bit O of Turn-Around 1
and the host disables its outputs so as to be completely disabled prior to the last bit of
Turn-Around 1. The timing of the enabling of the client driver and disabling of the host



magni tude of blue, the second part specifies the
magni tude of green, and the third part specifies the
woraghiot4ee of red. The Color Map Size field speCi/Ubme4/029529
t he nunber of 3-byte color table itens that exist
in the Color Map Data field. a single color map
nnot fit I _7e
AR arocepiea st fisR e R 5FRE &W‘Ees"“@mmy@???%s%‘ﬂyiﬁ "y S e
ReBd Hrgugholt iTure Aaukéts asi dehn diyf ther dne rSesivers Miptheahast. The

BiSaCS e o Vb B5ER B HSoBRRE v
I tih I -
ST b A RS S rblin SR ot o T

[A@@ﬁﬁZl]wgnkn&bbyete Col or Map Data CRC field cont ains a
onI I f thi

[00649] check TP?I Bﬁ B@?O%@FL%NS‘QB&OQ a?%?r? T Pts%a%ca(:kg ly t%tntsg:rred from

M&echgﬂcm h%‘éf OFheCQtAt mia§ sbREFiBERRLRES of 800ABE NEBTI_Data lines to a
color map data itemis'to be transmtted in the order

bém&tatcgwdaem It hagdo datatth senchio thehest. df @ﬁ.h@@&n@ataulme%ﬁre driven to
ggrggﬂle% ghg %rﬁé%ﬁegﬁ%%%é %?pagfg{l%lth % I%gro lgﬁlét}{'(g&ael vﬁlﬁfj}ength) and

each colo

hahdst e E&%Eﬁﬁb adiditio@d phclee Rom A clidne lﬁa)r bhe Idardtleasxf the current
significant bit of the blue conponent) should be

ReversaLingféengapgulagionfitygketi | | sutrates an exanpl e of
[00650]C ol or T‘ﬁaﬁélgr?k?%ﬁr{ ?P{gtﬂ Eleﬁi':(g ﬁyﬁ?%&e&héﬁhe %oth' ﬂlﬁn&fr of bytes that

green exanpl e t he
Wep all dcated Soz G urm- ArbendCd) for d\s{h;bhﬁlanget sacenda(quralfarmmd penod The

2005/ 027467 PCT/ US2004/ 029 d
CmbPT %am@es wwﬁaec% bunte demAssud Dpin efimdt iy allocated to

ﬁS&qh ﬁl e 198438 thEhofioh &%Bﬁrlﬁa‘foﬂeltﬁg line dnvers in the
ncapsu |on ets [00644] The Paraneter CRC fi el

@:Eelh)atedl)satﬂaht "ﬁhm}sosaemldsuts MRDIQIDaTthne Idwe@ dIllleEIbttI%Of the first

Eg(qu@t Tlgr%n (':lRé %%}%e@g S:rhgﬂt[A{hFéﬂespg ufs Ss!o dilzhgag lglr%a{(ﬁggcompletely
id e?]&élﬁkg tPRE 1278AY TRAL-Aréhiel FREVIRY 8@idg sTkhEtR@sling of the client

contains a set of flags to request
idnifver avat the rcnablmg ofhtbe bbstedstver pfocgssgs gre(spg]ia that SRPIOE ] both drive the

)~1.S set to qne t hen
S\Qba(ifp%ta S}g]?.lals P%Jﬁ ZF,}: leg%lethrogng ay U] % éEﬁ‘tlre Turn Around
G h&Yd, apahi by the lirdeekeivers i thdRodo) tTheS_VIm)IoSlbhﬁgnaﬂ foehaves as
host does not need the information fromth cI|

Th@lghethaul‘@@g}_ﬁatﬁ@ v(9ie ek aEIPglg 2e1q }veligpring t tlre MTurn Around 2
"R380Y Rl Gl i Uik Ardfila 4 8 A OabovIsIOWevef

e use S|re to set ags for the
[00651]“ ever skhel Rekers§ 00S46Packes ReldecemtaiRat & ories sefr ditaeparkets being

oo e S e P B L i
e e el S
[OO652]3I VI SOThe Ah&ero 2 field contams a group of bytes (8 in this embodiment) that is set
equal to zero in value by setting the bits at a logic-zero level, and is used to ensure that
all MDDI_Data signals are at a logic-zero level for a sufficient time to allow the client
to begin recovering clock using both MDDI_Data0 and MDDI_Stb after enabling the
host’s line drivers following the Turn-Around 2 field.



reverse link data rate is related to the reverse |link
data clock and the Interface Type on the reverse
wo 2ovg/02HeT a Type 1 interface the reverse dat aPCBEUS2004/029529

equal s the reverse |link dataq,gl ock, for Type 2, Type

3, and Type 4 interfaces the reverse data rates equal

two tjnes, &leftht tinmes the reverse

i nk 1(gata g E“{rggg%‘%‘%‘?’{/g? ¢ [ 00647] - The Al Zerol
(006531 i el dAeohtlaraml fbrgmmqmlmfdnhyﬂteﬁﬁ,e an@moBVersm flﬁki wep 2 bytes to

equal to zero in al tti

Fiygite aapiepyaon e Pyt Sito raiial tRas eh el to zero

;l? thé'm}ﬂnﬁnﬁ%t%ola\fla@ﬂincﬁéﬁr @se‘seﬂfﬂytésofo 8pecify the minimum
sufficrent tine to allowthe client to be
petaot vemipnchadke okémgan nmyloymmltegtrﬁ pkh atg Rate Capability field

g%g%ggsggﬂ%}eﬁthrﬁ?rg%rsnuﬁgagﬁ g:{tlgﬁgr Zl enltJ r%ﬁx%gﬁfvg Bn th? ﬁorwfard link of
Eﬂéem@flacez‘ﬁﬁ@ islspbti®ikd in the fofr@of BlegitiRMedkecoad aMpr) tThe Interface
nmber of forward |'ink byte transmission tines in the

mypm Gapahijitydeldy(1osytohepeeifiss dhe [roeréacg] tynesetit Aie- PBOTied on the

5 f
byvatPomuie G uhy. PhSHs GRREHVAE b] SLBLh $R6! BRI or Bit 2
@«55@&& eRINMOTYRe2, [ Typs 3 il ypea mode op eirel fodwar@Hmkn taspentively; and

yt fied b the T
B bt dr oBBE " B158) 60T G Moo TIRE - SBAYPEARO R the reverse
i(vrggéecﬁ{;elﬁl h\@nﬁ I8 &Y arld07 ﬁ&ﬁglri@sggﬁﬁ%hﬁ stf¥® ZeldleThe Bitmap Width

are dis The client enables
Iah@ 5 LS f]BBisa(ZIblyms) spdcifgrtse idth ragd thietgho ob theThitopaparespeetively, in
1 and the host disables its outputs so as to be
PEwht et el y di sabl ed prior to the last bit of

Tur ok ShothrofReChhABiRg fRid ¢ @Rt Heciffithe number of bits
[00654] en?hg%ver g)nd |%a 9 #hlt%ﬁgnhost VDQJ;OO%/ 027467

B@Tdsbﬁﬁ@ﬁ4hﬂ2%2>9 disMayed i \aenormcbmérs%%gma? elf 4 @ipplay gannot use a
one or bot

e Nl DD a SIN)
pwoehr?glp onp@tv N %er%\r orj%n d7 &l‘? oﬁgh 4 are tgs/served for
h@rd §R3GNICRE) tHEX, %etais ieﬁ‘@ B‘DLSB thir(h%h O\lidPe t tﬁé bnesmguml number of
behaves as though MDDl _DataO were at a | ogic-z

lbav alf gialyscmlg thitecaneptist for Taeh pmeéunﬂlefe deys bigs m&iﬁﬁ gossible to

SR T IS D0 Wi Ao o

%ﬂ&@ilpaﬁe@b§ﬂfelcﬁ@1;§y dat a packets transferred from
the ¢

ient to host. The client n@(sendflllgr ake Sfbt ¢
[00655r dr ikhe BRrerVORPabHiyalipldnisest b byte Jopecintae Ijqt bits o
haSSOhRIOIlr gfxgl% ﬁ %}gi BiQelt (gl-ﬁexhl}‘l}ﬁtt an! e &%fé}lfe@qh BRkAformat. If the

nes a zero ost wll interpret
tdliest cagnét ypacecBaywir fornat dendhis enlyehs zerrot The BalyeCapability field is
| ength) and _the host w I ddltl onal
Fg@gl,p@ﬁ%i afthefollogving yalpgs: E%}Fsa'fﬁégu&gr aq gl tlZ)eT maximum number of bits
f tgﬁgl RloiENGRARRUBIR 5 BRoRMKadfine tHOBAE] group pattern
'Clcﬁlﬁ Wt %,8%%%12&&66? th fiel d1 (1 b())/t e) specifi gs t% PP
tthatds requirbérwiite Bits sshnonglt 6 define Hic| piseltasderfthat is required; with Bits
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-53‘1'2 A5 ALIRNSE k& RGE hndiadtedBIE theddlRnd P 8de@ti Bager pixel data in either
packed or unpacked format. If bit 15 is set to zero this indicates that the client can
accept Bayer pixel data only in unpacked format.

[00656] The Color Map Capability field (3 bytes) specifies the maximum number of
table items that exist in the color map table in the display. If the display cannot use the

color map format then this value is set at zero.
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et exebé dplayed kn WSCnGb thartniat. NHDBE d[saptaa@aamt use IDEBI YSECh format

S hacul e 58 054 Bk o
Js%atg uné: edq'dh?e@twl@@ g3 th¥oRROK @i IROBRBIMAS number of bits in

strat d for one enbodi nent, the Protocol Version
ftheeCH sampke, Bithyt theough 4 dyfimeithe nanpmml awaibey ef bitpin the g sample,

t e cli he initial versian S
Bl " thipiaPcd aebea P FURET ok Puf B o8 ol ong B 15
ti% ﬁgh i?a&&%ﬁ‘eﬁﬁfy +eR6rvEil ForTutie WeQin@@ed sev &F &dren t hat
e Client can enploy or interpret. The Data Rate

[006591CapabiThietGliefni &leature @apgbglég Yiekd east4 ey that ﬁgg@pwqg of 4lags that
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lgl{)]k(s Upg&]te%l tﬁf% l%efgf F}‘ts gl 'aﬁ t3§ﬂd1@é‘[e %\fﬂeﬁﬁ:} bf‘ﬂot%ﬁm&b Area Fill

el'ect’ e|t er a lype 2, Type 3
TBapket4pavheletype 72)) BiteapvRatter Fiflkbacke pakei type §3), an @ommumcauon

EREAGIR A CTENTECEen i
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Hei ght fields (2 bytes) specify the
vwlﬁtehvaamﬂ forehigphBit 6fand ﬁencthpatnﬁpthe cheypean pecgplvidemdata or audio data

B s Sk R FRAEPA iy b ot o e
can send a reverse-link video stream from a camera. The value for Bit 8 indicates
whether or not the client has the ability to receive a full line of pixel data and ignore
display addressing as specified by bit 5 of the Pixel Data Attributes field of the Video
Stream Packet, and the client can also detect frame sync or end of video frame data via

bit 15 of the Pixel Data Attributes Field.



of resolution that can be displayed in a nonochrone
format. If a display cannot use a nonochrone format
WO b@s/otass val ue is set at zero. Bits 7 throughCHUS2084/029529
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006601 B 74 Gabo Ty BT LT S 12 QCREAMA 1 clierhe SomoRiating
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i xe] order that is r j Y ' . .
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BEE" B S (22 Ml 5 0k gaga e e o
Sldroati WhiesiGapiishuséfyil for systerg Sctigicesyndspre genarelly sdtequal to zero.

(006611 map. ¢ 4BF DA Kecaispnaa CAnuta e o rarpseict e haximon
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Capmtatd the ymégeaitd s{@varyate andheralfe epecified ip Hipdeldof

bi |yt | hat.. i spl. i .
oonca . e 50 BAREHAS AT PAGELPLAEL g e e
§hi BidpRlyUsnitR jeidRlatddqo e@sHOudidereREB Capabi ity word

I's conposed of three separate unsigned val ues where,;
[00663]Bi t s The hkustigCtomnelf Capabilivy fisdd i(nbfes) spRiRingFa Brqup of flags that

bl ue its 7.throu ' t ' upler
mctilcsa‘t%p/%bc]%e%%l}o gﬁ%m%fét ife %@&i@gﬁeg lﬁéﬁthg%(é 1y dgﬂé?ﬁe A ®fit set to one
DR ABENThE Whibtel G sBppostedf arided bitnseeae fzepi dndicates that channel is not

Currently, Bits 14 through 12 are reserved for future .
supposied. Ahs Bisrsehiony aseissigged dp e Bii[eent Sepely JAr xemple Bit

are.reserved, fo GG akidnt Rk, 1R rear, right rear,
?8?‘189n58(|§’t1’%53wj}1’e$1 Gfég &1:7 gn%igge ?t%llegat est’ali1 at the clr?a_én?g r.ear
Gt aatEpiubGebeter, Mamomiddeft, ahaltsarionnéiightehapreels aespoetively. Bits 8
unpacked format. If bit _15 is set to zero thi

anend SareHEEn IR SEMP T Telife Secalt e BRI 227

dat a ' %%hﬁﬂje R O¥Bhbilifyd8488br theGortvdell 1ifR, contains a set

[00664]Capabic}3plb¥)3}/’{ep’%g{lg 2 byt es;dégpééi fies t%e nan‘oer of . .

loif fagoto inelivateuthe cradiot saatple eate bapabilisp & hedcliont gedee. CBit positions

fa(r)er zrlms;}g'ne(li fto %hréedigferse% ?Q{esczfacrc]gr%tmglf S,esutc}rl] Gs ﬁit(s:ro, CEPZ,f g’rm, 6,7, and 8
being assigned to 8,000, 16,000, 24,000, 32,000, 40,000, 48,000, 11,025, 22,050, and
44,100 samples per second (SPS), respectively, with Bits 9 through 15 being reserved

for future or alternative rate uses, as desired, so they are currently set to '0". Setting a bit
value for one of these bits to 1" indicates that that particular sample rate is supported,

and setting the bit to '0' indicates that that sample rate is not supported.
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[00670F eser VB Eapabflity (hengssfelduses 1 byte to indicate a change ir>1/ the capability of

the display. This could occur if a user connects a peripheral device such as a

microphone, keyboard, or display, or for some other reason. When Bits[7:0] are equal

to 0, then the capability has not changed since the last Client Capability Packet was



alternative designations useful for system designers
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- Data Format Descriptor field specifies the format of the Pixel Area Fill Value. FIG. 11

illustrates how the Video Data Format Descriptor is coded. The format is the same as

the same field in the Video Stream Packet.
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T
Sgresem@@%ﬁﬁa Zﬂ&?ﬁé@@ﬁé h@@&ékﬁ?@g@zﬁrst 454 ﬁl@@iﬁd of Bit 7 to

aranmeter CRC field (2 tes%pcontamsa
adel:erbg&tee\shffthmﬁrtﬂ% tlwaEmhand@fﬁ d fortlee forwand oraevees h@ks A value

DSSQ tc:?tés H} %%Pr a&%ﬁg%gf %stetrg% eﬁ) glgaltmlg Irlgd %n\;ailt{eeof '1' the

GeWrad Igk.r Bits 6itHieagh Bf0¢ raatived fdil’ftaturs Iil@eglahdas sud}hz&e generally set
fill fattern in the format specified by the Video Data

Rorvatuemd gero. layevepdiits 3 droygh daseg upgs te dsfipe the laﬁ%fa@qﬁype to be
fiLst e I

pdas%(? e‘?’ﬁl]l )ﬁ?a%’%{less?t%r a%%%d{%‘%%cﬁﬁn%%@ u?ﬁ!abﬂﬂﬁgi.ofﬁljﬁgl“yﬂe 1 Type 2,
Peyipe ey, andPTypé 4 Baddes,GBpetiiwdlg TRe byt eSyalusrt aidS threugBRCfor these
of only the Pattern Pixel Data. If this CRC fails to

s akrepepd fHdUBER ¥8€r n Pixel Data can still be used

but the CRC error count is increnented. K

Communi cation Link Data Channel Packets [00675] The

Par anfﬂ).er ARE Foretaotd (Andiy Chapneldtnatile Packes bi t CRC of

I f th Packet T
TR S —
dhgic Ak dQfch hRRE Zﬂnn@ﬁ%@@%aﬁféﬁhﬁﬁ clibmk Adaltaef to@Ind enables the

contains the raw data fromthe conmuni cati on channel .
Torssphading dhasnaipind phi sedtogera disatiles tb@rg@mesmdm\nh@@nel Bits 0

ItHrotuEE 5 designate channels 0 through 5 which address left front, right front, left rear,

right rear, front center, and sub-woofer channels, respectively. Bits 6 and 7 are reserved

for future use, and in the mean time are generally set equal to zero.

P. For Reverse Audio Sample Rate Packets
[00682] The Audio Sample Rate field(1 byte) specifies the digital audio sample rate.
The values for this field are assigned to the different rates with values of 0, 1, 2, 3, 4, 5,



di splay. [00677] The Commrunication Link Data CRC field
(2 bytes) contains a 16-bit CRC of only the
w@oonseideat i on Link Data. If this CRC fails torchesio04/029529

then the Conmuni cati on Link Eﬁga.is still used or

useful, but the CRC error count is increnented. L. For

nger Raaieet 24/0006%8bod, 40,000, 48,000,
kh?érﬁggggb%}ﬂg%sgﬁiqﬁgf% t spegdlf)?l esIOt@he n’gw

i1mi0e6f 22,650,y me 44010®smindrseper\sa¢mld (S®Sh,hiespetiivgly, with values of 9
specifies the interfa e t n.the follown
frovse 74ty et b Bge TeiRe SRR o they are
grﬁf}f set ﬁﬂ HesA vhlﬁe BPQS§ ReusEPioBEb1d thBkevelde-lidk dudlio stream.
equa , hen the Type handoff request is for
[00683]t he r &iher Saample nIF(orrrBt tfields (1 fayt) gipesifias she demmajeef therdigital audio

SHngles Ve e AL Bl See R 1Y SheifeR i QaunBlet R gingar formar,

etheld tamﬁadib RempleBaRdaf|f-Lh@ foMPR, dnd when th
%%ﬂth@aﬁga%éd%g ta héléhldoff to nge 2 rm%le a val ue 0‘1)‘v ey

areaethdnz fthd dngﬂfylrmldﬂ) sapgpdes aamih A-Teay tmm@f Blts[7 2] are reserved for
ndoff to T e val ue

lPatsrer e ST o Prpfpitedeolad G ficir gLy set cqual to
fernative nodes or conbinations of nodes. WO

2005/ 027467 PCT/ US2004/ 029529 151 M For Interface

Type Acknow edge Packets [00679] The Interface Type

fiel d 1 b has. I
L4 W Pt it P E0 OR
[00684 5 PECI fTh%S Jolieent rtrotetaee Typeefield t(hebyte) Ispwm@ nigen riégital content

If Bit is equal to !0 the Type handoff request |j

fpmte¢trfé1 m@még@au ip Red- aft wlveapt § Veingicajes Digita} ifaéaaléﬁlon Content
tHRotedtiod THTON SR 40tk Ee&“ES%‘ndic%té‘so L%Ipﬁanﬁwf@chsﬁlgltal Content
AR (§1|t positions 6 t AT oU are current

Resettie0S ystem B CP). ﬂl‘hs Ngjuatangg of 2Hbroupla 2D i thy:pgsqtly specified
as desired, and are generall set. to Fero

Bt 5 8THrST 2158 AL GeTDRAYeePTolREtoR SRS p dSited” The Content
IPILREGAE DveltiRE IRsH eéj%%fh \M th varimaé uengh fl&d containing content
indicating a negative acknow edge, or that the
rmqnetsdreﬂenagﬂm{eﬁt he&mmtthcbboqbendl dnfméd val ues of '1',

3", and '4' indicating handoff to Type 1, Type
2 Type 3, and Type 4 nodes, respectively. Values of 5

through 7 and THEPRINLBSrdn® ColGEEHABID PAbK&S nat i ve
desi gnati ons of nodes, as desired. N. For Perform Type

[00685HandofThePf&ramavaser[tdcxaeanam@ fr_tslcbﬁ Syien tspedifiese whem dransparent color

f d.
\}rlﬁ‘s e Ip$ : grsﬂltsqﬁl Js]e}ﬁlf hﬁntds & egs?l eFSJ@ tt]?]eg] I{frglesgm];egp €olor mode is

taip@1day iff it i$bquas kg théretridpai@nDEolBi inode iv enabdddesnd me transparent
whet her or not the Type handoff is for the forward

raolaaris speqified; by Ahe, fgllowing fwo paramsiars oBits & Hgongpg of thlS byte are
NA0SRL rof BB e bita kRt iRl @F URLfhd don, and a val ve

reverse Ii rough 3 are

[00686] eser VEk f\’ﬂieofluﬁturm)rmaeDemtcasﬁddc(ﬁ aytes) gpemfied thy: fognhat of the
to a val ue of zer

Bi
tRyxelefpredetiiln¥alpet %lﬁaéé gﬁg@tqsloﬁ% 2heu Sfréfge gﬁﬂtﬁrf {'BSoriptor is
\_Fc%ldg(? STﬂeI_fo%magrs eRdarfy §REGNE ¥ 0 bR efCindthe WA tfeatPPacket.

[00687] The P1xel Area Fill Value field uses 4 bytes allocated for the pixel value to be

filled into the window specified above. The format of this pixel is specified in the

Video Data Format Descriptor field.



Type 3, and Type 4 nodes, respectively. The use of
values 0 and 5 through 7 for these bits is reserved

wo eoosfoet4eT € use. 0. For Forward Audi o Channel BOEDE®04/029529
Packets [00681] The Audi o Changgl Enable Mask field (1
byte) contains a group of flags that indicate which

audl o $hannEbSTRE Roufd H&-ife Deblyedehduremehi PadketsA Di t
to _one enables the corresponding channel, and a

[00688b| t selhg %rbi’@r%ac&@ts]a@ﬂgé}sflﬁlﬁép%ﬁ?se@pd%l ﬁgnbtmf pfes in the packet
| t
3o EARAARE 955 S0 SpdORip Ryt oSt il e

rleagth of 169t Taentiste Pavket Tyie-freda et iddaariseihss packet type with a value
res g%:avely Bits 6 and 7 are reserved for _future

e 2: iieatifying ﬁéa‘ﬂ‘@h?ﬁ %Rﬁ@lda?lép QstrarMpasyrepeant Baelet- The hClient ID -

O

[00689lj| gi t aln (alechmboslmmnethe FommeterIERE éie].di‘@ lfynass) bhmtﬁlnfs Bel6d)1t CRC of

o eSS Sy Bt S et s et sShA55 5l Rk hen

6e tife natRe: 18 dRehfagq used to designate 8 OOO 16, 000,
m@}()) 321 000, 40,000, 48,000, 11,025, 22,050, and

[00690]44, 10(51‘ lmﬁipm@STip@( 1 g'@kb ﬁ@re( @P@)y‘;es) Esslmdttb \aﬁby’ thwiMDDI_Data line

AP0 ER it slior L 8B st e U596 1§ gt 12 Fjbed mhe cten
Sdhhbl%@ itsOMDBIL Bl giref§ dRds |cﬁlnﬂg eit 10 ofli G@RH eTite 1 and the host
reverse-|ink audio stream [00683] The Sanple Fornat

fdl%,qnéblea ltbﬂlm@}iﬂyﬁréépfﬁs da be wemﬂ)lﬂtqimdls@bledrmnon iteythealpst bit of Guard

S 0]
chigherL TR RS und AEH, B Re Y 1oBlereiFflel bhing G Figye 1 when
ahey equadt disabled. tAﬁotﬁmgpdrpbseaafoth ﬁaﬂnb €S edduge tHat allaViDDI_Data

for t, and en the are equal to 2, the digital
el éﬁh&lﬁezerqq)fw%w fotukagientpfipg| tp: govy the client to begin

r@&ﬁi'é}’iﬁg al @bck &} El@{:jl@ @fgﬁadlugs?neé Hnlgway 6}‘-{8 (ﬁsatbhng the host’s

formatsT as desire
zlmeadnvas For The D| gi tal Content Pr ot ectl on Q/erhead

ket 00684 P ction Type field (1
oy B SBT3 SR o
trBdont SwikiS 8Fb b e¥ BF 0RffOhnd 80 blyRdi Fa1x@Sat Half t?léldata rate used on the

Transmi ssi on Content Protection (DTCP) whi
dorviard dinke aTleis daltagtatdoammﬁpdmds o agiRteabrs@dmmle Riate D1v1sor of 1. The

ot ect ion,System ue range.of 2.thraq o
SUEhTEMB R EE et aibieely B e 1 3RHELE 98 o rhe beginning
WS ghdMeBsiabieitRiode THiPE8Fdrs frobt NRMBRneWilHBS tdcBfed at a host at
The Content Protection Overhead Messages field is a

\Pagcisely e regsk tipfdelaydf dnlink plrnlpsicodrlanin theelin eft¢rghe beginning
TR ERERSP R MLSGRR IR iRl et R For The

[00692]Tr ans pidieeAll ZabofielEn@bbyted)i @nthifisl zBiee)o WMot tHeeMDWEData line
tdrn%grséeg rtl?en}tlos(t: gllld client to overlap so that MDDI_Data is always driven. The host
enables MDDI_Data line drivers during bit 0 of Guard Time 2, and the client also drives
the signal to a logic-zero level as it did at the end of the Measurement Period.

[00693] The value in the Guard Time 2 field (64 bytes) allows overlap of the
Measurement Period driven by the client when the round trip delay is at the maximum
amount that can be measured in the Measurement Period. The Client disables its line

drivers during bit O of Guard Time 2 and the Host enables its line drivers immediately

after the last bit of Guard Time 2. The host and client both drive a logic-zero level



node i s enabled or disabled. If Bit O is equal to O

then transparent color node is disabled, if it is
weowal21467 1 t hen transparent col or node i s enabtEBUSENG029529

the transparent <color is speﬁéfi ed by the follow ng

two paraneters. Bits 1 throug of this byte are

r t [

oBGE FlL dipt olhG) 5] BRiorSHAP' Bohr pRpoRIME]ry: Reld is o
eAsury thes h11 MPDI fD&s sighals hier atmtlogit-zetvelevélifreh sWfiemnimE to allow
Val 11 illustrates how.the Vide For ma

i o i ogid TecoygBE A ISt FALSTE ThAUDLTAL B MPDL Stb
%ﬁexté}ﬁabﬁﬁg%eflin@cﬁwbﬁ thhgnodtdeo Stream Packet. [00687]

The Pixel Area Fill Value field uses 4 bytes all ocated

for the p| xel val ue to be filled into the w ndow

R s e L e S

[00694]2005/ 4g Bﬂ@ émB6dinenE RAP 229829 CRIEBe1. (2 B?f s)T &tﬁxtzﬁiﬂym #6-bit CRC of
Trip Delay Measurenent Packets [ 00688

;aaqus fI_Céh thehPacket) Iepngeioithe Bgclqeh$ym%t ithip QR%faﬂéfto check then the
es | acket not including the packet |ength
fe}{{é ecPan 81ﬁ‘g')ozriiééleerrbodl ment is selected to have a
[00695]f | Xed THeeﬂgiHia@cfn Dafh Sddwence bigldechagiketa Typeytei ddial sequence that
that identifies this_ packet t% pe with a value  of 82,

caesss the MRPlaDaticaral Saf@ taggte ahevery Ayaperiad: MugRg fheprhgessing of
Ry SE S St VB 138 BRESIE 8 I SAE Dy i
zqua. tqd @lﬁ)sﬁ&&])bé nignak efhodiispbayt cldckerePavapetisitCiOuld use only

BRI, S1E rleaibin FBRSES 35 MERL e oo the e STogiennite the

f [ | e
[C?a'hgga(tﬁ)ﬁ %{gs Saléjcgireﬂé‘@ﬁ&l'a% b@il'ﬁg rgc%%\%g?i}ﬁﬁéz cgexg{elgi)‘éﬁllﬁg S)Sependmg on

tle akdadvphake of/DiBt NDRDA_$tb negnadirat vibe degimnirtge of [thee fialibration Data

nabl e ers in the hos re .
Raiee dredpBe CfriOR I, SEuntd ifbaengaly B fpg of the following
BasedednSthel ttbisteyipe Belis usttbtvlen thi®@pakkerig sddte host
di senables its line drivers so as to be conpletely
di sabled prior to the last bit of Guard Tine 1. The
host i h ic-zero level durin
Quar daln‘?'% 1= Og(v\éf OQE(?C %{b)}’s% %Zggdi sabl ed. Anot her )
ur po sure that all MDDl Data
glgﬁaﬁg;ﬁ é? QX8 rco% Q§(P el for a sufficient
time tlyPalVovdxth&xBP.iGskk 0¥ pei #r00s BEdVB00nG Th - ¢l ock

or clock signal using only MDD _Stb pri or to disabling

[00696]tF,2|‘re 20 r% 2 é ”Fthg %&é’s‘éﬂlﬁ M]BB@S%A add] %‘Z@{}‘ers for both the

ow use

alyipentantl Q" ypé Qiﬁ!@ffdcdeﬁ airehsﬂom iRYIES. 61IA @icﬂ 62B alspedfively.
bytes of OxO at half the data rate used on the

forward link. This data rate corresponds to a Reverse
Li nKVRkt €omlusionr of 1. The «client returns this
[00697T es porw bilé¢ maremhs @inbloginadnts dfeche pmeerittinmtioe heesbers dossiribgd above,

i nni r ement
HcpB e P e REnet PR o g T BE AR SLLR! Srampl only and not
limitation. Thus, the breadth and scope of the present invention should not be limited
by any of the above-described exemplary embodiments, but should be defined only in

accordance with the following claims and their equivalents.



precisely the round trip delay of the link plus |ogic

delay in the client after the beginning of the first
whraosot746he Measurenment Period at the host. [ OPGERH20041629529

All Zero field (2 bytes) contaifis zeroes to allow the

MDDl _Data line drivers in the host and client to

overlap so that MDDl Data igraways driven. The host

enabl es MDDl _Data line drivers during bit 0 of Guard

TWhet ipclajiperl She client also drives the signal to a

| ogi c-zero Ievel as it did at the end of the

asurzlgfrall,e% a&l g&‘ﬁa%% grgti% rg lelg@b ngéfstf:llé]tﬁ%on gata at a high rate
Meawden IRt deR&‘cEd a@ﬂ iU ERevRE dviPa EbRthicMIEN phfi o BHAe:

trip delay is at the maxi rum anount that can
meas urderlwiaityt ofeparkei strnetes finked togetheioefothi me:nmmumcatlon protocol

o2 Rt B 2o Py S A ol e

dobeandtahdiehester baitl coinnfaasdatlon pa; Znd The host and
client both drive a logic-zero | evel WD 2005/ 027467

PCT/ USbdrnat oo tink contsaller resifgednataitl hpsfedezlwmupleﬁety said client

'y his fiel d I S.

SBupekaif SR RGad 0P bl vt BT Ry 19 bl sfinty e receive
ipesieks fcm’mmg saifl fdomirenticdtione pt(ﬂocadlj and td hﬁnﬂﬂig@tﬁl feQentation data
begi n recoverin cl ock signal using both ~MD taO
A ORR/PF EFHIYPET YicHalaRAskfSng the |ine drivers for a
host. T. For The Forward Link Skew Calibration Packets
[ 00694] I n one enbodinent, the Paranmeter CRC field (2
Byt esffh@oimteafans o Chirbi t fﬁjm@rocfomlaidmg))smdsmfdkem gioeped together

t he Packet Ils to

acket

PR ol F cofpi Bl EouracsihBost spashoy having o pre-
'Hbi@neﬁaﬂlx&f Ehgtﬂﬂwi@@%%)roS@%ﬁﬁﬁ@d fnhr‘ﬂb@r 6P 5‘51@'82@1(6@8 Rave differing and
byte data sequence that causes the ~ ta signals
veriabigylgnathat every data period. During the processing
of the Calibration Data Sequence, the ~NMD host
controller sets all NIDD -Data signals equal to the

81 r ob&hsi @teeface Tdfe ClHimp |lafurﬁie@%n{;ﬁi%ﬁige%y5ﬁbfﬁﬁiet Header Packet
shoul d use only _MDDI-Stb rather than MDDI-Stb Xor
ReoTah e einping  ranfersh mackstoBRmyeaid kost he
Calibration Data Sequence field is being received by
the client Display. Depending on the exact phase of
ﬂhe ~ThBintGfdresif g]iafn Bivhtfm dedlifotagrodler ishehost link controller and

i brati on, Dat uence field, the Calibration Data
B FCEPHFIE @talﬁé%ta@ ey Cligat Jink e¢ntrdler residiagi ingsaid shiewt device

g(éhr%é%ﬁﬂg)'y%g@ Ihf)é?% Ocﬁroﬁéﬁ’ aifl %oﬂﬂnﬁ{ﬁ%&(\qg @Qt&( ggﬁ‘l RAGH gﬁreh %cf generate,

trar®ug andxeseive. paC]mtﬁO'Bﬁu@Gaﬁi commuifiggtéons kaotec(ﬂ}@ftﬂ to form digital

XfO. ... : - Oxff, OxOO, Oxff,
Bitesatition Bfa ’&bﬁﬁ‘e %PP‘?“’ t@?b@? g%ﬁiPFCket [ 006961 An
exanpl e of the possible MDDI-Data and NVDI - Stb

wavef ornms for both the
5 The interface of Claim 1 further comprising one or more Video Stream Packets

for video type data, and Audio Stream Packets for audio type data for transferring data

from said host to said client over a forward link for presentation to a client user.



Type 1 and Type 2 Interfaces are shown in FIGS. 62A
and 62B, respectively. XVIL Conclusion [00697] Wile
wo asoeEeenbodi nents of the present invention PewesSine€o29s29
descri bed above, it should bgginderstood that they
have been presented by way of exanple only, and not

lg. M t Athe @RterfddeUtst, Clhine 2 Bi@Re tbmpAsingcope of the present
i nvention should not be [imted by any of the

abov e-2ddy@lnbelitrancderpingdss. extborllondng the vansfydudiffersat maximum

defin lyin _.accordance with t-he faoll.ow | ai
e P eriBin BrECIRTRE soky Oy bl efion W REpf R setectabte

iby negeuanied besyeel GAidWo0ad etk drivefs; @h@i tal data

interface for transferring digital presentation data

at a RYhgrein spid tpesfoiemedes AEsEyraEyeally adjustable|bepwgen said modes

' onmuni cati on path conprising: a
gﬁﬁ?gﬁﬁlﬁf&{ﬂf%sgéket structures linked together to form
a conmuni cati on protocol for conmunicating a

re-sel ected set of digital contrql and presentation

ata HépvieErage Oﬁdélﬁmaﬂd%%t Y PRRPTIYS2 BRFAity of packels usable to
TR L8 iABnARNAL oRdith Hod BRSO LroBNDr| C416r S TN Bfiek Transfer,
residing In sai ost devi ce coupl to said client
tBimmpghres il BitnapuPateat Fidh snatanspaveitiépl erdfdablpunypel paciets.
generate, transmt, and receive packets formng said
comuni cations protocol, and to formdigital

B esentalintefadafalaindl PurbRe cOhpARKE FIEP 8fpePackd Senerated by said
packets. 2. The interface of CFa|n11 further
hosipe iostupy PeEPds plokward ligk srapendission dhah de nothavisidatamredi a
franes that are comuni cated between said host and
client having a pre- defined fixed length with a

9r e- daheniteifest sUCheh 1ofurthal é’oxﬁfﬁdﬁ@% vsbamefifid §@sanBype packets
and variable |lengths. 3. The interface of Caiml
fortramsterdngprarkiceryser dsfiped daitre Header Packet

positioned at the beginning of transfers of packets
fromsaid host. 4. The interface of Claim1l wherein
d8j d Mhakntedader of Ctaimi B frtHeo Sbmiptisikg @ohinkoSHugdovan type packet for
further conprising at |least one client |ink controller

(TBRSTRESHEN (DY s o6t e spidgelanEdo tepnippigdtheoiransfey ¢fodata in either
e bveAlAa CONRRRaASA PR, Path, being configured to

generate, transmt, and receive packets formng said
comuni cations protocol, and to formdigital

esent ation data jnto ane or nore types qf data..
Thcketbe inSiadscof Claiine b Sathsf cearining thipe HaF Sad client to wake up
GRAAMbLTHIHE 2 BNR oA Rf#e. Vi deo Stream Packets for video
type data, and Audi o Stream Packets for audi o type

data for transferring data fromsaid host to said
g?; :2%& ng\églrod ?f ftr%glg}%ﬁdngl (hig#alfd%{a ﬁraeﬂcigﬁg‘%% Ibgpweteg athost device and a
client device over a communication path for presentation to a user, comprising:

generating one or more of a plurality of pre-defined packet structures and linking
them together to form a pre-defined communication protocol;

communicating a pre-selected set of digital control and presentation data
between said host and said client devices over said communication path using said
communication protocol;

coupling at least one host link controller residing in said host device to said
client device through said communications path, the host link controller being

configured to generate, transmit, and receive packets forming said communications



WD 2005/ 027467 PCT/ US2004/ 029529 156 6. The interface
of Claim2 further conprising: a plurality of transfer

worp@es?746¢nch all ow ng the transfer of differenPCTEKI001009529

nunbers of bits of data in panghlel over a given tine
period, wth each node sel ectable by negotiation

brovszel) anditel féras tightaldpiebdnedtion datk ird6 o€ 08 mddd dypeb OF @tk packets;
said transfer nodes are dynam cal | y adj ust abl € bet ween

s#ldd nodes during transfer of data. 7. The interface

of C ai . r L Si ral it f packets .
usabl ?éﬁgﬂer{ﬂg‘%ﬁgt? elPCt\f}?'gé%ﬁ ioﬁf%(%?krfcg% ﬁ\é% écaé]é/og elﬁnglpgﬁg?lﬁepath using
gradpnlodonBollers. Map, Bit Bl ock Transfer, Bitmap Area

Fill, Bitmap Pattern Fill, and Transparent Col or

Enabl e type packets. 8. The interface of Caim1l

figth 1351 j r e

i g PiscRROChO 1 121 b KAC HAERAS AR ME Piicts together
twidhis meska framehfir cdmnnoticadtiau dethaden.saf. hofhand dlieat, ilkCRedia frames

f Jaiml further co i sing User-Defined Streamtype

St %PferQﬁfmFﬁ E%ﬁé?liggﬁ dVlﬂh? SF§-Setetgiaed nimperelgsairh packets have
IdifferieadBiabRAG Mifs. O ai m 1 further conprising a Link
Shut down type packet for transm ssion by said host to

said client to terninate the transfer of data in

e s B0 B R 42 Rt RO B oo S nnaf of packets

Sedrdl sgill hesitwittDa BalkEratRe HédbcyPOphcket. om a hi ber nati on
state. 12. A nethod of transferring digital data at a

hi gh rate between a host device and a client device

quer i Cat a0l t \ sentation to.a.usey

s AEOTMOLEA i A0 oESER) BbARTh, RefSBlon beveen
rie-obef dndetiepicti kittecSdiiallgtov £ @shinuhichiighs linkem

together to forma pre-defined communi cation protocol;
comuni cating a pre-selected set of digital control

d pr | e ' sai.d ..
20 S 8 Bk 13 QRN AL SRRy oot
cending i stid cheqirdeviwe @bnpled tpbaid dosit ddvieshrongk shidsdommunications
I i{ﬂk control |l.er residing in said, host device tg said | _
& enlfe_l%\ﬁ'ol? gyl oy [BERHP G I B9rsTSaPAcketshdorming said
ReginunidalkiofOpYotRb], @hd REFHth d&R9 %Hf{]nggiotniodc?gffﬁ% 8h& or more types

f
transmt, and receive packets fo sa
obAstappdkets. ons WD 2005/ 027467 PCT/ US2004/ 029529 157
protocol, and to formdigital presentation data into

one or nore types of data packets; and
17. The method of Claim 16 wherein said host link controller comprises one or more

differential line drivers; and said client link controller comprises one or more

differential line receivers coupled to said communication path.

18.  The method of Claim 12 further comprising requesting display capabilities
information from the client by a host link controller so as to determine what type of data

and data rates said client is capable of accommodating through said interface.

19.  The method of Claim 12 further comprising operating a USB data interface by

each of said link controllers as a part of said communication path.



transferring data in the formof packets over said
comruni cations path using said link controllers. 13.
wab@smetdbod of Claim 12 further conprising groPQI/NG2004/029529
sai d packets together wthin dia frames for
conmuni cati on between said ho% and client, the nedia
fanme j - def | fd ' .
ZPET e B0 o B 13 Ny sl Bl Polgyife 2 pacet length
dieild, \wae oahloge pahgt drsa fidlds, ahtia cyelidwedundanty ahark fi2ld.
further conprising comencing transfer of packets
fromsaid host with a Sub-frane Header type packet.
T [ f . conpri si ng
%?éns?g???%g&?%?%Fﬁ%??g%%%gfggéﬂghgéid host and cli ent
bi - di megotiaingl Heywaenesaidstaistlarcbetimmnliclatliiivers thei usk of ©8e of a plurality

The net hod of A aim.12 further conpri,si t least one .

S ittt PR e PERCOP et WG VRE U B i RE faximun
GRHYAD s DR Uska B ?ﬁraﬂﬁ\ﬂvﬁﬁa ERERUET pedibd; and

communi cations path, being configured to generate,

t r ans rdynamipally péjsisingbataedoctagd fransiarmgpdea during transfer of data.
comuni cations protocol, and to formdigital

presentation data into one or nore types of data

@ac k etFhe ethod BECHEH N0 dudier Chapiisih8 ukiagloak Br fdtdothositirality of

link controller conprises one or nore differential .
|mapleeteiiol tyansEer videa infarmaatian; cbagen from tagropp of €plor Map, Bit Block

ORI B IR SO0 o pSof P LR oo

@aelkens. 12 furt her conprising requesting display
capabilities information fromthe client by a host
link controller so as to determ ne what type of data

dd ' [ [ I - - j
R oL o T e A A T B Ebictdts by
fsardtHost tocwnypy mirivgs opfareidiinkardoSBissamahatrdogrot hee daya.
each of said link controllers as a part of said
comuni cation path. WD 2005/ 027467 PCT/ US2004/ 029529
a8 2CrheThghBR P @daiftf 1 @tney %8m\f(§ﬂ§ihg| tBrnSiphtthgPe kRhsfer of data in
each conprise a packet |ength ield, one or nore
@heaedirezztaipa oveebald commuinicatige phid wsérliadank $hetHewk type packet for
field. 21, The .nethod. of. O aim13 further conprising:
ﬁ%@@?ﬁ&PP%aSB§V%EQWS gﬁ:eﬁ%st and client link drivers
the use of one of a plurality of transfer nodes in
each direction, each allow ng the transfer of

@t f erlet methadnoi Claighder Sirder isomprishmedyekingnupfaid) hegt from a
%‘ﬁferma%io%' s\t(a%]b% 'c&‘ﬁm?]‘ﬁ{c'aﬁ&i wﬁﬂgaig)(:ﬂ@ﬁ@ cal |y adjusting
between sai d transter nodes during transfer of data.
22. The nmethod of Claim 12 further conprising using

one or nore of a plurality of packets to transfer )
Vi%leo ARG &?n%fﬁ%%rﬂlglFag R agvg}uf?tep?e%s%% Ry geviee and a
eyt A3 oyt SESREnicRG B firificschiaion B 4 (R, SRl

at least one host link controller disposed in said host device for generating one or

more of a plurality of pre-defined packet structures and linking them together to form a
pre-defined communication protocol, and for communicating a pre-selected set of
digital control and presentation data between said host and said client devices over said
communication path using said communication protocol;

at least one client controller disposed in said client device and coupled to said

host link controller through said communications path; and



packets. 23. The nmethod of Claim 12 further conprising

generating Filler type packets by said host to occupy
weersoesedf forward |ink transm ssion that do POL/UREN€029529

data. 24. The nmethod of C aingd2 further conprising

termnating the transfer of data in either direction

over ¢gh dink Qontibll@aiditcandighradsiongneratd, mianshit} atnbweceive packets

type packet for transmi SSI on by said host to sai

folmingt saidpepmmpRi caRaNg grotegolcang tmfilzn fligliahpresbHHion; dgf%@to one or
t froma hibernation state by
%%ﬁﬁg Scatloﬂgl @E said client. 26. Apparatus for
transferring digital data at a high rate between a
host device and a cLiené evice 0 a co ni cati on
pat h T appaawat el Coimy 40 Vfgep, s %ﬁ’ﬁﬂ §PW§° SL CquRsps a state
st link controller dlsposed in said host device

of generating one or nore of a plurality of
pre-defined packet structures and |inking them

éﬁo'gte E) }g a}t’lg"ﬁ%%; gf a@gﬁlﬁéﬁ g?rEﬁgs cg B‘:'ggtni (%}%t‘eoilgg 8oglg{ise(§fa general
ﬁirgj,ste%h graPPlot@sofnd presentation data between said

t and said client devices over said conmunication
path usi ng sai d conmuni cation protocol; at |east one

contr IIe

B B F PR oAb b e sk
. SQRIEEHh B BAdiIR 6F @Qisl“er o PECRAE 261 5410467
PCT/ US2004/ 029529 159 each link controller being
configured to generate, transmt, and receive packets

rm ' b cat i .0t bt 0
it B SPbERRTIE CIill o6 Wnepli BRE Ikl OAT eopfigured (o
daiserpiacdeaiation 2étwddnesaig hastatnd chiéntGlevices 26-diteetiaially over said
said host controller conprises a state nmachine. 28.
¢H@mﬁﬁﬁﬁﬁﬁﬁé@»of Cl ai m 26 wherein said host controller
conprises a general purpose signal processor. 29. The
‘apparatus of Claim26 further conprising a Sub-frane
BeadeThe ymergas ke Claimt 3Q hereunsaid bbstg;oofroldc:ramfmses)one or more

(S B Sk P TS PR o lr R Rt e
Rkéﬂé&%BuMB&Rfﬂﬁﬂb&ﬁmﬁﬁkmﬁﬁﬂxﬂﬂld host and client

devices bi-directionally over said comrunications

l'ink. 31. The apparatus of O aim 30 wherein said host

31 vorte SiphRuRion nERf Pandiriedig, P8 S Ragl b packets or

Wdé@ tffel daéd, @b Ahdib iSheamItgsehMkes fopunpdiodypowhean dansferring data
communi cati on_pat h.
from said host to said client for presentation to a client user.

33.  The apparatus of Claim 26 further comprising one or more Reverse Link

Encapsulation type packets for transferring data from said client to said host.

34.  The apparatus of Claim 33 further comprising at least one Display Capability
type packet for communicating display or presentation capabilities from a client link

controller to said host link controller.

35.  The apparatus of Claim 26 wherein said packets each comprise a packet length

field, one or more packet data fields, and a cyclic redundancy check field.



32. The apparatus of Caim26 further conprising Video

Stream type packets for video type data, and Audio
wEkosari4type packets for audi o type when transPEr/Us10g4/029529

data fromsaid host to said gb ent for presentation

to a client user. 33. The app tus of Claim26

further conprising one or nore Reverse Link

Encapsul ati on type packets for transferring data from

S¥.d dT}heemppairalus af d?lh]imtlﬁ WHereibhenid pypar andisliaft iGikacontrollers are

33furt r|3|n e Displ ay pabj |
gﬁ‘étl ra%&Y. q%ra&w@wnagie% ?@é"rﬂ“ﬁ?a Ggfh allowing
Ctﬂ@ %Qhéflalt 6fecﬁff€:fe9ffhﬂxﬁhﬁrﬁ rHuer HeRkof BRI datd 1%rpahﬂle§ ev& a given time
host i nk control e apparatus of ‘Claim?2

Wbaelod; andsbéinlg pa!albkt (Sf lmn@ dymmpalgeacaquaxgkmwmugﬁmtransfer modes

el d {1 nore packet data fields, and a cyclic
r‘i‘lﬁﬁ\%&‘éﬁ’]‘?g}g % field. WO 2005/ 027467
PCT/ US2004/ 029529 160 36. The apparatus of C aim 26

wherein said host and client link controllers are .
cBhf i glireeaprasates ef éilaignao dﬂrtherpd;qmmmg/ opé or magrsfadra plurahty of

P 0 A ST B SPEy hh Pip BRSEM AL CBior o, i

PBloak Mehnseat e Biteafi Aven Hlll,nBltrdép Ra@iekn Billd ahe MaghspapatdCelor Enable
of being dynam cally adjusting between said transfer

nyBeBackeisr i ng transfer of data. 37. The apparatus of
Claim26 further conprising one or nore of a plurality

of packets for transferring video information 'chosen

f3%m tTe appatapsalf Tailno26 ﬁm:her BotnpriBhg dlckrtgpespaekets for transfer by
Bi t Area Fill ttern Fill, and Trans ar ent
é&}ﬁA%EWa‘IS’FEPY P‘iﬂﬁ’é‘s ng}@ infgtransissiRRLAq ROt é‘F‘ Haltm

26 further conprising Fill er type packets for transfer

by said host to occupy periods of forward |ink

t3%ns lesipparatusaif ainn26 thlamim stad host3ontrdlter inpmeigatadsto transmit

of . C aj.m 26 erein controller figured .
oL 35t PoekeC st A R Epging Jpefrhete of dara in
Cdith8PdirdPRBA SvérQhid @nithM@tAte ﬁaﬁ? transfer of data in

either direction over said conmunication path. 40. For

use in an electronic systemfor transferring digital

d a al-t‘o&:\l}slgl hg]{l/ Zﬁecérogﬁzt s?en& 3{3 g%tnf)fgew Cglrgacafj d&ta at a high rate

I"ent

ﬂfe@s‘éwﬁt lidsPBevi€e ardl MBIt déviCONB a@OmMBEF 8 @ﬁthcfdfl presentation to
conprising: a conputer_ usable nedi um havi ng conput er

rae%a@l@nmutﬁgmar@w@%bmnm@%du ed in said medium
for causing an Qg 'r{é&ﬁbl‘ﬁnh i ﬁﬁqgh%r %z?o%fe at:% code means
rea BmtCode

conputer system said conputer e progr
nepabuslieio ivp rshigll mgdiuan CfOﬂ‘[aEﬂhsemg raqaagiiicetidr rpcsdgrmnognr axecute on the

code neans for cau3| n g(? f nput er system )
FOMPVLR. SYHFB wid cRIpRtETTe “B URTPTAR/CAs¥e TRFaas 8%‘?11’1&%8%

pac ket o e;gﬁéﬂ%g(ﬁb?é"ﬁrsk gfﬁére{rﬁ €0l fn@gl?si 28 Calsthd Bk Bothputer system

pr e-de conmmuni cat 1 on ~pr ot oco
to generate one or more of a plurality of pre-defined packet structures and link them

together to form a pre-defined communication protocol;

a computer readable second program code means for causing the computer
system to communicate a pre-selected set of digital control and presentation data
between said host and said client devices over said communication path using said
communication protocol;

a computer readable third program code means for causing the computer system

to couple at least one host link controller disposed in said host device to at least one



a conputer readable second program code neans for
causi ng the conputer systemto conmunicate a

wee@sseldiert ed set of digital control and presePtBUSZNG/029529
data between said host and s?ég client devices over
said communi cation path using id comunication
p : e . . C .
PABhEE e ERTRILSS BRI Reb TP BHAT EOHBIRORT b, e
dirk dvdsollbdssinganhfightedto gérepns athnsmits adirebeisé patdeisdorming said
to at | east one WD 2005/ 027467 PCT/ US2004/ 029529 161
Qorupnicinns protesolrndhiosionmidisital ipreseniation dgfaynigerne or more types
td}rﬁ%cﬁé’tg Jgommuni cations path, the [link
contr ers being configured to generate, transmt,
and r exepbnpueackatable fourthngrogsarm code nmmiaiscfdri @ansing the computer

rotocol, apnd to .faoarmdigital presentation data into, . )
gsﬁ(éte{%‘r tOrFEﬁnéPeF gpadn %t?fr?oaagé Pﬁ‘&i?g%?‘ée,r g &05111?:‘%5‘%‘15‘?}9%% path using said
neadapbenéQurth program code nmeans for causing the

conputer systemto transfer data in the form of

packets over said comunications path using said |ink

cpontrollers. 41. aratus. for transferri di gi t al .

r =" SAnghiyes for R A Horn A A e e By st device and
dliefNdevitRVdver a QWBmudica@oRbth ¢t freden@ibh td 8 tiser, comprising:
presentation to a user, conprising: means for

gener dngag fongensratiggoae oF mprp of) p Ayraktyst pue-defdred; preket structures
. St [ Jnki . form a

DA DU N B RIS bl

conmmunheglsi fog cempiuticaihe 6 tpeel s edted betdifgligiddl contadlr @ld presentation

and &l{esent ation data between said host and said ] )

Jatasbrtwaen said oshAae saidicHeRigIRYIngs OXel B prmmupsatQy Rath ysing said
[ ' tocol; nmeans for coupling at |east

%@ﬁﬁﬁggﬂ{}?tﬁ érs together through said

comunmeatsi éors cpapling aneleast eachlick swimlléwstogathdr through said

client .and each being c i gured to gener te

b f . .
U CEiog feihe 087 EC35A 0K S04 oot Hithg SRR each being configured to

‘-‘géH@i‘éﬂai, GRhiANRSal REGGO |pacl&"tkdfcﬁﬂ)in§ i cHhudn®¥ations protocol, and to
presentation data into one or nore types of data

dauk digtal predentatzomsdafapintct oreragfreore ityngs oé tlata ipackekse afidr m

of packets over i d _communi.cati ons th using. said . .
ik aBF oFY St R iRl 8 phket i A1 Brtimunications
fpakd iehg 6AEAAk SomblRRans for comencing transfer of

packets from said host with a Sub-frane Header type

packet. 43. The apparatus of C aim 41 further

S BRI i PR Sy B QIR st o
qrokatafroat da@dhBost Withla. Subdiranib Eleadupaymipsskal C ai m 41

further conprising neans for requesting display
capabilities information fromthe client by a host

l 430k opp ra%bhﬁfuss Qfagdif gt ghhdie c\’iﬁ@l‘ising means for transferring
information between said host and client bi-directionally over said communications
link.

44.  The apparatus of Claim 41 further comprising means for requesting display
capabilities information from the client by a host link controller so as to determine what
type of data and data rates said client is capable of accommodating through said

interface.



type of data and data rates said client is capable of
accommodati ng through said interface. WO 2005/ 027467
wWEADSBR004/ 029529 162 45. The appar at us of QPEI/IB2044/029529
further conprising nmeans for (gonmuni cati ng di splay or
presentation capabilities froma client |ink
gont rohd efpaAussi dlanasy flithds conmiis@leliéany Sé@mmanicating display
| east one Display Capability type packet. 46. The _
appascataiionshpaikiien fnom pghepdinkconppller tagaidhoshlink eantroller using

negot i at j.ng, between. saj and client link drivers
?tﬁgas e iafS%W:é@?glhéy @’Png‘ﬁﬁy of transfer nodes in
each direction, each allowi ng the transfer of

di fferent maxi mum nunbers of bits of data in parall el
toer Theppparntes peClabm A durthen gOMBAMEST or dynani cal |y
of daprgt B hERR B Kl AU Hor T M SR NRE of one of
£ ?ﬂtﬂﬁliitzi ({Tg:rztﬂsfe;ﬂ snédes it Seiac_t‘}g dii)dfn_i!io]?r ezmhtr qilo&fin% theptrar;sﬁdri dfydifferent
of packets to transfer video information chosen from
{Era@r@%ég Eflﬂ@f;jseé pg# OE\EZEE‘ n 1?;?33%3%%% @_PF%E’F‘S et ’t;agi; g
ea foP'd H%H] bfti NG d AN RANEMs kransfer of

Enablectfbg pgc efgﬁ§4§. kg%rdggssor_fpr use in an ltransfer o
éitectroni c systemfor transferring digital data at a
high rate between a host device and a client device
over a communication path, the processor configured

- &P genRE ahRrR0SoPClRIA fRfthée dInirRtdg Mes BF @sifle bhegfmore of a
packet structures and link themtogether to forma
pluealifie bf pedketsomitaniienviden igfeangian chosen frempthe iggrupef Color Map,

r.esen ion d int Ofy: e of t

BCRER Bt Bupl Al GiRGL A Ty 3 Bangoarent Color
ERiHIE Blpe packdiy.esent ati on data between said host and
said client devices over said comrunication path
usi ng said conmuni cation protocol; and transfer data
e th ci . Sal i i Qf : :
46, ' AR roRisthrtor RACH e YB3 Ep O A il A Bl o high
syabdiveen 2 Abstalevica aad aeliettdeviot ovearystammubicativst gatl,ithe processor

digital data at a high rate between a host devi ce and
8O gt togRApPERS 9% PT 0T B AT iqirprﬁ*éiﬁf\?e PiReket fugtures and
g@g?g&gy@gﬂﬁéﬁ% €6kt & gﬁ‘—’@efﬁEd | @@EuRERIASYREoch!; 8B Form digital

roni zation state, at least two Acquiring
BresentStomt daga myonotr ang@ttymes of datageckets wdmanunicasesa pre-selected set

three In-Sync States synchronjzation states. .50.. .

of Sl v and oo ea R PR Gy e in o9 igR, gyices over
8did @bRFtunfdation B 8dthe kiiaRohehuditiod I 1#bloddl; dad aralfeRdata in the
high rate between a host device and a client device

torey of paviEte 0GB /SGIA HEIPETRLIOBPPTH/ 029529 163

comuni cation path, the state machine configured to

have at | east one Acquiring Sync

49. A state machine for use in obtaining synchronization in an electronic system

transferring digital data at a high rate between a host device and a client device over a
communication path, the state machine configured to have at least one Async Frames
State synchronization state, at least two Acquiring Sync States synchronization states,

and at least three In-Sync States synchronization states.

50. A state machine for use in obtaining synchronization in an electronic system

transferring digital data at a high rate between a host device and a client device over a



St ates synchroni zation states, and at |east two
I n-Sync States synchronization states. 51. The state

wor@kioeaendf G ai m 50, wherein one condition foPCT/US2004/029529

shifting between an Acquiri ng6 ync State and a first
In-Sync State is detecting th resence of a

S hzat] rn, hn t : [ j ink. P
SESERLR el (Pl lache MRAGRIITRER bR oRE-Acufirng Syne
cSiateds tynehrondratisi sthtes nandlae laastetwo JarS yAc Guhtes sygclBynization states.
State and a first In-Sync State is detecting the

presence of a sub- frane header packet and good CRC

VAl ue e Gaik MRAERiMROMERIN 500 %h 84 B4 fitTRF RirBiffhe bet

dai m 50, Wherein one conditi oﬁépgf) s%rﬁllﬁ% hetween & on &
f Aeiiringn-SSnn cSiSteatand am dimn IheSyuc r Stap By nleteSting ethe spresence of a
detecti.ng.the presence of no .synchronization pattern
NS GRPRIE I8 (g ComRyBCRiG N boundary. 54, The

state machi ne of C aim 50, wherein one condition for

shifting between a first In-Sync State and a second
|52~ Sy nkheStaie eackind of £daiim@l, twhergin eseennd cohdition for shifting between

synghroni zatio attern.or.acbad val ue at. a

oAriuae Sund aup bn€a Tt kPevRt sefioie Frkipg of mrosenss, of a sub-
vhenehdaderngckeanit tdood CRT vtk httd Rgnd Bbdﬂ@fsy. an
Acquiring Sync State and a first In-Sync State is
detecting the presence of a synchronization pattern

P oot TR AR (LS 4F WG BRIl B2 S beven o

QGlirail @n-SPnc \Shoate ednd an cAapiting SyhorStafei fst detecthet weepredence of no
first In-Sync State an n Acquiring Sync State iIs
c?é(f’%hff’li“ﬁ@lctnﬁ@“s?‘é%f@ﬁ@a C?#g é(aﬁsgt R YA ouRdery,

packet. 57. A state machine for use in obtaining

synchroni zation in an el ectronic system transferring
didgi t alhedstta machamehofg@laimat ¥, bydtenee ona deoditioddor skiftargdbetween a

.client deyice over a 0 ni cati on h,. the state
TSR EYRE ARG L B SRaT ePaToTIce QLS dneickeeling r P gPiggree of mo
%&ﬁélﬁ%ﬁéfcﬂﬁlﬁfa@c@ﬂnz&tai A RENERe aBR SutREras Bstnday
I n- Sync States synchroni zation states, wherein a

condition for shifting directly between a first

In-S State and a CQUiRi N Sync Stat.e i s
5 onting itk S ine 3 RS, Bilererlik, Siniisfon fox shifiipe hetween an
Hiquesn g0 iSypacsetes andQ FRO5MAZIAS TStReTIsUIROM P RS R esence of a
164 ~58. The state nmachine of Caim57, wherein a

cyReIreRigaiongpatisr o tha gogmpundeatipn dinkije elgtecting thespresence of a good
\Ikﬁgln@ft@%@gﬁhg and an Acquiring Sync State is detecting

e unique word does not occur at atinme it is
expected to arrive. 59. The nmethod of C aim 26 further
conpri sing waki ng up a copmunj cation |ink by dr

g i ) driving .
20dat ahei srde mgchingiog Claimse@ Whireigra qapdiion fer ghifiing between a first
W Sy8e sttt AT ALQBrih SYACSAM L dfrectild BOBALARAL LARYICRC val
tﬁe }/gat a ?ne vvas(-ﬂg%r%, gqu salld Etggt .grtg Eréf%e mstahog vate
ah a@acketn 59 further conprising driving the data |ine
| ow for 50
57. A state machine for use in obtaining synchronization in an electronic system
transferring digital data at a high rate between a host device and a client device over a
communication path, the state machine configured to have at least one Acquiring Sync
States synchronization states, and at least two In-Sync States synchronization states,
wherein a condition for shifting directly between a first In-Sync State and an Acquiring

Sync State is detecting the presence of a bad CRC value in any of a series of packets.



cl ock cycles by said host while continuing to transmt
a strobe signal after the host has driven the data
wo 2ovs/okisagh for 150 cl ock cycles. 61. The met hoRICD1S2004/029529
Claimb59 further conprising bqg%nning to transmt the
first sub- frame header packet by said host. 62. The
nmet hod of Claim 60 further conprising counting at
| east 150 continuous clock cycles of the data line
k8. ng Thegtate hroichineefl (hainad 7, mdestin 500mbnon forebifticg dicdctly between

cyel e of the data |jne.bei lqw, b aid cl,ient. .
X o STl e 958 i S i, B S uniqe wora
Sd’cﬁ‘éﬁgﬂ%u{ﬁ%tﬁﬁ%ﬂ:@@é:ﬂ%@te&%ﬁ'nﬁ/fa.the first sub-frane

by said client. The nmet hod of C aim 60 further

conprising stopping driving the data line high by

sajd i ent .aft th ient counts 70.continuous . . ..
Phek “BircPewBs pFEIEnRA B8 s hiiyte kit i b HRShpigpion link by
Qrpiifng 8 HafalideNBra KR RiakS fdrtt GANNLO PYcRBMILCInBLarting to transmit a
continuous clock cycles of the data |ine being high

tsirobe signakaseéf the data|limekvasyzera y saidieet. data | i ne  bei ng

high by said client, and | ooking for 50 clock cycles

of the data line being low, and | ooking for the

U0, qUETHEOmdthod6of Thasm st hathepofdpaiking 2Biving theedata line low for 50
conprisin%upounting t he nunmber of claock cycles

daech ol tynrid host Fhdlejcontnpg Ejtrpsmihp grpRsstignapfter the host has

s%{‘(}g_i ddDEndBiR £d 150 Q6 fithe rising and falling
e geét@%r%ngntﬁ% reverse #? 'nS packet. WD 2005/ 027467
PCT/ US2004/ 029529 165 67. A nethod of transferring

error codes i Q l.cation systemi.n which digital .
e i The pathed of G 70 fiiher GPPRMGRE SSERENE PRGN Ehtclirst sub-
VAHE B ARt WRRE By fARBRosflevi ce and a client device over

a conmmuni cati on’path conprising detecting the presence
of an error, selecting a pre-determn'ed error code

cor r espondi t iderro and over- writi th .

Ve TR el o Rt Ll EHEpRYGE 5o Wit highet 150 ontinuous
fabdkhG)cles OB St NEnOV@hYhighl Rfllosaedby@rieavid(Uéonitiduous clock cycles
successi ve ones of packets being transferred until

itk date dine peing kyvw.dwtsetdl clgpt. A net hod of transferring

digital data at a high rate between a host device and

a client device over a comunication path for

g3 s erflat ieod of @laiaas, fuftheivongirRfhg sg&iaRing fomnble afRuefvord of the
nore of a plurality of pre-defined packet structures
ditstsubifrme by prid gienteast one CRC field, and Iinking
themtogether to forma pre-defined conmmunication

protocol ; comruni cating a pre-selected set of digital

o@int r ol'headthpd @f €hdiat 6@ furtdet @aompeasing atoppmigdirhaisg thenthta line high

21%: %ucf %Mﬁl ent qrgl\a/% qc::lteﬁ??t g%ltg{t%Z(g{:gnti%gnglgu c é)c aéylcﬁag o? amtehdalfjas llnqug high

65.  The method of Claim 64 further comprising counting another 80 continuous
clock cycles of the data line being high to reach the 150 clock cycles of the data line
being high by said client, and looking for 50 clock cycles of the data line being low, and

looking for the unique word.

66.  The method of Claim 26 further comprising counting the number of clock cycles
occurring until a one is sampled by said host, by sampling the data line on both the

rising and falling edges during the reverse timing packet.
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68.  The method of Claim 67 further comprising overwriting said CRC value in

successive ones of packets being transferred until said error is corrected.

69. A method of transferring digital data at a high rate between a host device and a
client device over a communication path for presentation to a user, comprising:

generating one or more of a plurality of pre-defined packet structures each
including at least one CRC field, and linking them together to form a pre-defined
communication protocol;

communicating a pre-selected set of digital control and presentation data
between said host and said client devices over said communication path using said
communication protocol;

coupling at least one host link controller residing in said host device to said
client device through said communications path, the host link controller being
configured to generate, transmit, and receive packéts forming said communications
protocol, and to form digital presentation data into one or more types of data packets;

transferring data in the form of packets over said communications path using
said link controllers;

detecting the presence of an error for the communication link;

selecting a pre-determined error code corresponding to said error; and over-

writing the CRC value with said code.

70. The method of Claim 69 further comprising overwriting said CRC value in

successive ones of packets being transferred until said error is corrected.



