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HI GH DATA RATE | NTERFACE APPARATUS AND METHOD d ai m of
Priority under 35 U S. C. 119 [0001] The present
w@\ppsiogate on for Patent clains priority to PrordBUSINEH008152

Application No. 60/552,176 entitled "Sw tchable

Threshold Differential Interface"” filed March 10, 2004
and to Provisional Application No. 60/554,309 entitled
"Switchabl e Threshold Differential Interface" filed

March 17, 2004, both appl i catl ons of whi ch are

assi gned to the asBLEGIRILALLLO DRhy expressly

i nco ﬁy¥&g§ﬁ%gg&

[OOOZ?QE%%&&%H &{ge?a%kﬁtg elih'r%n{/r?r?{] fon Tnthis @é}% e?)%car#cg 1
conndcedrafad use iratetbicgimbamicatigmsystgmsot ocol , process, and

apparatus including integrated circuits and conponents

for communicating or transferring signals between a
BACReSROERMPH Ce and a client device at high data rates.

ifically, the disclosure relates to a
tec hiﬂhthicfabteldphanscﬁ(nnmumgatmmls systendiincladed admige numppiees telephone
s froma host trol.l er device

wiresopn @ ot [P B CREE EATF AP s O ECsifye e imthe

form UERIItLHiRBuied S¥B1OOMERIiaht M. dPHicle vare€ niusehSédinected to particular
mechani sm having internal and external device

wiresggeindingttp ealephopecdt pedisuter powo Jjerrumapbloekssare gypacadly gisedto connect

ane r.el ated od-t , var . ' . [
e R A BN i S5 B P B b8 R 1 0 5
individ¥iaReack Wwirg phird ©ané tigtridveion titse ttasmal mwal@&éﬁl thousand-wire pairs.
provide for presentation of increasi ng y hi gher

Generaélyouhetwraunaétbﬂqqk is gligad to thie é@&lb}ﬁwaé dhroyghya gpligig ¢adle or stub
cable tﬁ%‘?%ﬁns peaytecﬁ' tﬁ\@{%ﬂn rﬂﬁ)lﬂgﬁ éf@gl%lé%fwfr«%xatre el cERtcted to the
such prent . ese advances in
terrmﬁf«ilﬂﬂhiﬂ(e tthrbb]@ slﬁl&' @ﬁe bf @hﬁmar edidh, ideahy,elneh:l&s ’dmlservwe wires to be
Vi ew ng.devi ces suc tsas hi gh defl nition video

easilygounerd tesiadr dispermesise and beFO%IE@E? ANSHEd i mage
pr oj iR, f
LSS BRI R Ry KhO Yol FRORE e o
terminaedp ERppyqpeiasoenoinalepr the termimad bldokD3Vhere insulated wires are to be
.surround-sound, and oth?r deV|ce al so

rermigaled B 60 o6 Pao T D pured res deed 1 g Gpsilyiasgled or affixed

to the BfBindE A SbhFwirePie 8 uirel F8%: opFatioh Ui isBskdnitiaPMhiathe installation of
experience for an end user. In addition,

the wingpb¢ accomipdibhegumaith mynimelieldors gt toating: nﬁzmglisg s{icrhfatngpmltblocks
VP
mclu{re sﬁ&éﬁ:ﬁﬁ%s p(gﬁ Siglcl:sg¥ griié(ﬁil grte?%ﬂ ﬁve@Sdl%cﬁ g%véres i&nﬁ‘ﬁ‘i\{t%n% %ﬁ&j to respective

termih&l§ il the B1dck ahd icereaRidatorReeilad s@hsisbepottingl ke téiﬁﬁﬁ:ﬁed ends of
of commerci al el ectronics devices, from conputers

the disereiowisesohasiab eahdnaredhasplipedsin thefielddp thy a&@mﬂa@r@@s of the
r I out put .
aiseip 5B ETRG Bng il oRCE T A BRRlobiee U
I Nvolnshlagdanirel veichin o mSus(my(mJ&Iﬁdit alwaybahe gahagiuge and therefore the

typically transferred using current techni ques at
conngcare apchggrmpgla U de Yeugnaddp aeepnyBodateMosT thaw ang e Size. A typical
e 25, Dy 1A G 1 2061 L0 gl A RSty shd o
wire withaaegd ofabolitI bR -AWhiFrdrop Myred,enrlacsehd cbjper sletechamthg a gauge of

sl R o LS TR AL il g v

wire. tI*ﬂ@arl B ?p?@ctlatb’@ ithe a%oﬁﬁ&%r%’ﬁh ?ﬂzfr q8Ait$ ntAHP Hr @€rminating
havi ng nodem or ot her type o rnet connection

condtears.cand hagingecueans t@ acopnmmiatetmqlatthmm@hm;ulatnd wire size is desirable.
digitally representing an inage. A simlar transfer
can take place using wreless devices such as portable
conmput ers equi pped with wireless nodens, or wrel ess
Personal Data Assistants (PDAs), or wreless
t el ephones. [0005] Once réecéived, the data is stored
locally in nenory elenents, circuits, or devices, such
as RAM or fI ash nmenory, |ncI ud| ng |nternal or external

o, o o o s - s s S o r
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SUMVARY [ 0019] The above drawback, and ot hers,
existent in the art are addressed by enbodi nents of
wo b@sioyment i on i n which a new protocol and datBCT/US2005/008152
transfer nmeans, nmethod and nechani sm have been
devel oped for transferring data between a host device
and a recipient client device at high data rates.
[ 0020] Enbodi nents for the invention are directed to a
Mobi |l e Data Digital Interface (NDDI or transferring .
di gi Qe tya of copneetayuged foét“é'llﬂéﬁl%gé‘h‘g %fr tplseqmepIcaton ifes is the
i L deyl ARGy MRdREE - IMY &N /2 tap slici
isrBSPhBog” B 65 RSt e STRYBEP AT A MR 12 v v o
bridde@plitiagcafitelscommuniontiqr wire paits. fldre dismete nomration gypacally includes a
. pre-selected set of digit ontrql and presentatiqn .
pair G ipnIg NSRRI SR dps (P aF EaeeBe R WRiedousing. The

i 4 §OSicRIPE BFQlimRlust Eoneb@Y, S¥hitiSplévRids RY photecti inst
dwm%%g@#%%ﬁalégggmbffhostlorlglienf Iinklco%trolferg, eeton aga

powarasurgey eause by lighiningerotheneldctrist susges. |Th additomtthe iseretegonnector
driver residing in the host.device is ¢ | ed. to.the
oftencaes 7ot iEYHE AN HFBISRT TR BRFISHIEAL T TIRAT KRy the el office or

to thePditsm&onfigured to generate, transmt, and receive
packets form ng the communications protocol, and to .
f or mAticgidingly,pt weeldtbstdesirabliatodhav s e elgpigical compeeor 3sprimbly that is

..Of t ckets. The. .. r [ o\VA
s BB e LRGP AP SPERNASA Rl o e conl o
and BIBd c.@ffing] ArRINWhicRis6 Pravades Nighiedingvsint Burgepretoctiom
overal |l housing or support structure. [0021] The
i npl enentation is generally all digital in nature with
SUB& ception of differential drivers and receivers
can be easily inplenented on a digital CMOS
chi p,in heudanes wathfone eatbobinsdngraal edectramaticamectat esembly comprising; a
al nost an¥ data rate that, js convenient for atng?aoﬁ%St em . 4
first gais phermtact membsrsnpAch CORpEsEgI2 HRHeTMIRRINSAd, fLgpnnection end;
ir | i cond
a secfS B oF SR pldhef, SRR DR £ BB bl e oo
connetion dndywhyisirethe fiosveonrcotisu et anithe f@02E ForMsctiriendare in contact;
use and acceptance,. the.interface wll ad v§r ééttﬂrt osition in
and § §PTREIOE CRITPIGHN &, By PLYITe §<EVIE pagoeen movahiE ithtoeha Tyt P
whic‘tﬁﬁar il diviked RONRE apdit rBmARE SecbRd ReMETatiBh $Rd aXda bévoad @bsition in

Interface using standard battery voltages, and can )
whichdbopaipdfwiresiav insegedhintd thg secqpdderatinatismeentlowhereicthe gonnector 1s

The interface is al abl e t.0 su rt .r | Ut - . -
capap RS ATT eTA PLee TRl ReD R by ¢ Repgprine the pair of
wired into fédeSoridenidhtfdt éid. devi ce, perforns conditional

updates to any screen region, and supports, nultiple

> pl
dat a Inypeasdinge pathanglieaafive ﬁ@bO(Elg@QQPn electrigal ¢pmpector assembly
aspects. of e [ t ' .
L e T
contREERP&ERK a siirgt Afrestbit gositioted beteveam thei firstqmiind fedntact mbmbers; a second

_host device through the comuni cations path aor |ink, )
pair gheontaqt Erembierss RaChERIIPEISING 2 Segond tegnigghiny %5@3 3 ggcond connection
end, WAL A HR frsf @R ton BB Ynd ﬂ&%‘eé’cﬁld%ﬁﬁ&tt%nfeﬂ& D18 cbiet; and a

»comuni cat i ons proPocoI, and to forn1dig|tal o
conrRE®8 eshptising a Pait af wire aecndng passages moppble befwatatadfirst position in

.packet s, ,Genergl ly, t%e ht813t or .link cont rgl lcir d position in
whichyaypaix of wires ai¢ BeldRRA fOm BF Sprod drunnaiog spg 2Q & ke8¢ positio
whidiStRée gbi? oE IR AESnRbted &td Bleset oGS mAhatidriA| wherein the connector is

preparation and inquiry processing, but can use a i .
capableovfaemgeing tizd paiuefpuises fero thesssoond torminatigruenst andggingerting the pair of

. and sonme of the. | ess conpl ex packets used in the
wireg iRigihe 5?8??"0%"}31?18?%%1}‘1? The host control |l er conprises

one or nore differential line drivers; while the

client receiver conprises ope or nore differenti al

line receivers coupled to the comruni cati on path.

[ 0024] The packets are grouped together within nedia

frames that are communi cated between the host and
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[0079] FIG 44 illustrates relative spacing between
transitions on the DataO other data |ines (DataX),
wa@eashhg4st robe |ines (Stb). [0080] FIG 45 il PBUSBDEHNS1S2
the presence of a delay in response that can occur
when a host di sables the host driver after
transferring a packet. [0081] FIG 46 illustrates the
presence of a delay in response that can occur when a
host enabl es the host driver to transfer a packet. . .
[ 0083y afgomiangy with anetheneraRodiwsnia g cleptrical fonAppR,coYprising: a pair of
tr : . e
contagh Heptyls: st Bpigrish AR MM DN AL EHoF bt Efrst end and &
secoflingulatiemdisplacensent cotireatok at 4 saeend £ii) Svhlerdit (Re kSt and second

insulghop L STAEFTE PGS 5 COMIERC L FORbIB AT AT 47,0 Biked; a surge
arresic{?%logi%ﬂ%(faget%ééMe air B?E&ltﬁ@ﬁpa'ng%rs; m9§%}ou%hﬁlg mémber connected to
111 0 e for

ustrates typi cal anounts ay encountered
the sarggnadestpr.ocessi ng on the forward and reverse paths in

| oyi.ng the MDDI. [0086]. FIG 51 . -
71 b R e e FEEE Fpaetagh FesEipkifERpal for linking two
wire %&9@, Qm%h@néggﬁodsiﬂéy ﬁferh%hﬁﬁﬁ BSMBFisifg kibAde HahBer At least two

anges. [0088] FIG 52B ilTustrates an exanpl e of .
movade eoneesiadaptedrte eccdiviedws avirs paing; arfdyogne@piGthes@nnector comprising: a

. iJlustrates a graphical.representation qf val s
pair s et DGR APBTER el ST ERE Ml sk e Bgbrsing an
insulaBb:18dispASHNnt Ebisectopdddndigtred 4B ehdbidiStd ire pair€@e linked; a surge
undertaken in the operation of an interface. [0091]

arresiir@osiioned bayweemthe sonfactonembarsgnd e greunding mpmperconnected to the
surc&RRa% atus pr ocessi ng packets. [0092] FIG 56
8% Pt ates the format of a Forward Link Packet.
[ 00931 abddrdareé withl ansthepém@bodiyeht; ah eleairi¢glsteiminal for linking two wire
_ propagation_delay and skew in an Type 1 Linhk
pairs; pQIBPRHRE: at jeastdwp crpiact memberp, gach getact magmber &ewy to haye a first end
Ti.od . . i .
o 151 B5E QU1 LM 1 DU Y BT s e
a wireSavingustifiull #ntpygtectile coafing @ siirge aprestoapexditiareddetvegen the contact

and skew in Type 2, Type 3 qr pe 4 Link
membﬁiséﬁlfda%g@}lfléﬁéé?]enﬁeéﬁgmﬁﬁﬁg t%g%,su%ﬁ‘?d‘”@&@'i | lustrate

di ff WBinl 4 4l : th das avo wi i

0 P S BERR A IR ol MR AR i
comprileiag: prexading an aledtricat eonnecepasstmbly|cpmpfieidg73 fifst pair 6ficontact

il lustrates .interface pin.assi,gn s exenpl ar .
mermbgFn AN SPEIPHEEE AGTE HOT R HAPAE LIS RBr et gld: a second pair of
contA@AR3beld, G8ch &AdrRRE H:tBord feHBinbBé LA™l Ao ¥Innb&tion end,

and MDDl _Stb waveforns for both Type 1 and Type 2
whereint tbe fliag sonnactiop end andethg seqood gognertian ergharg [in ¢tacht eongector

hi.gh | evel .diagram.of alternative.signal Q [ . .
comgrigh » Bff O E B e NLE By LI Ve RERIRT 24T Rh i ghich apair of
wires BR|IRIEAHaedrdis itHeGsedorfl tafn@inAfisihérideand[aQd&HH pdsition ifi4vhich the pair of

~illustrates exenplary relative timng between a serjes )
wireparedneseied énfe thesseeonl femeingtion engl, whergin, e icoureciasjugapable of removing
the pla}rrz)lf WiRS lﬁ)ﬁff‘ tﬂ%l sgéqnﬁrEMhéﬂo%%déﬁh ?&ﬁsertﬁrgﬁlg i}llir 'c:)k' @ire@ ﬁlto the
I'TIustrates exenplary error code trans processi ng
secohd (et atibh €nd;Gid ialbassinembersadapted tatacsive stef filst pair ofsrontact members

code transfer processing. [[00103] FIG .  67A illustrate

and the sefond paus of FaagianepRiest @84 2 gP PSMDED dRe GPIPFIBAN] aﬂ@pt63 to urge a

. 1041 i: t i . . .
g e T L G
openigstis theatapsnemioer @sd postistingan émt ofthé fist twoinitegrairdn a vicinity of the

firtfepng 0 e 13418 P8 EERIAERET DS 110 PomBF LD (SBLire Mo wire pain
illustrates processing steps for host and client
initiated wake-up with contention. [00108] FIG 69
illustrates the format of = Request VCP Feature
Packet. [00109] FIG 70 illustrates the format of a
VCP Feature Reply Packet. [00110] FIG 7 1 illustrates

T I~ ~ o ~—~ - ~NraAaA A A
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wi th having such capabilities is that digital nusic
files promse a highly increased feature rich
wexpsnsamce, but only if the decodi ng and pl aybemks2005/008152
process can keep pace. The sane holds true for the
digital video files. [00151] To assist with sound
reproduction, external speakers 114 are shown in FIG
I A, which could al so be acconpani ed by addition
el ements such as sub-woofers, or "surround-sound” . .
into the Eesk tarmninagion feRdnscaiiRE 3 geapnd; Bumying pair o tgwirareceiyang passage of
sane ti [ I re i ng :
the ogfiob S ENERLEE Sofler PRIRRPAEToc BOSTER if WAACHRE CocBid pir of
wireshir€ héld dp s frdyn e vecvad idmimdtiohlefd td fie sésondpukitiohén which the second
~ known, other audi o or sound. reproduction el enents can
pair o avigpsare insertadantoghe sesepd EmmafiPR §84-0n or sound shapi ng

devi erfiime > | SGHEA En AR Gisschity
one grggﬁcpéééggéo%%ﬂrlgﬁ% grre [ gﬁmau’a Ity or high 55¢
comprisigt & i pair v gentale ngenatreds, kachhcomyadsirtgya Hixstiteomination end and a first

information of data signals . froma data .source tgo an ..
conngsiian 563 15RR BHEOLHONHB! BeBBRR Fich SPMBRSPB Aicecopdjermynation end
and atye&;]}dd&ﬁn]ﬂecftﬁh%nhf‘a %aﬁx%‘f éil?%i: arfdddk chtacttrhGASdre 'widrdlk tHelfkst

is clearly a potential bottleneck in the comrunication
connaftiod zhd issondectediwsefirseerd ofdhg sugelanrestdri gontachigemper amg the second

er fornance, since current, transfer nechani do, no
connEn €D 1Y A OB L (G THSE QP Mol s surge
arresr PEHESRA LRBRYR thopaif Bﬁﬂ%@arrdcsﬂfr cbhtgébrahernb@g:cand a grounding member
resol utions such as 1024 by 1024 pixels, with col or
connefgrt toshefurgaagestesi t s per pixel and at data rates of 30
fps, ,the data rate n I r ] P,
755" b peotfinte v ih TuAAR RRIRRHE o eiicsl cSHbERE clhprising: atleast

two dehRsEmtMBe@SedB cbntaét raerfibdribenttdihaves Gsse ehdhnda sstohd bnd; wherein
i ncl udes audi o data and potentially additional signals .

the seteafl endjcompriscs asell SEPING e ddhereBIRaABER Y FETivea Wire having
: i Co , s

TRy P oA B s

movdblB&REer 4 fitss padiion il wehich & ipair of eives arcdiel dspant from the first end and a

i nterconnections required far establishin dat a. .
second pAeIIaRaR RGN bE PAGEH Pt BEied el ety PRefin the conncctor i
capaﬁé%? ke?%l)ﬁﬁyfth% HatroF whifks %ﬁ'bthé st Qﬁ& &nd féﬁ?éei&irfg‘%@?air of wires into the

adopted by’ a Farger user base. This Is especially true
first stide & curgn latriestbepabitidned detaveen temontacymasberst andes graphding member

a full audi o-visual experience, and nore especially as
Connﬁﬁﬁyﬁﬁg?ﬁﬂﬁePQF%?nof t he di spl ays and audi o out put

devi ces increases. [00154] Another typical application

related to many of the above and other inprovenents in

REEION O TEHE BRAWINGS or i nput devi ces can be

seen : [.Gs. 1C _- LD wher.e a. portab I

conp i | i A @it BeShelie By Brogkia) shRleBRy gipembly
accofinf DhRnbRAMKNICat i ng data with "internal " display

devices 134 and 144, respectively, along with audi.o

r epr §HGCc2A 6hows 2 persBective Vighrf Basnneaderiin ) firptpositiay in which a pair of
. _an B |1 .cut - seations of the overall
eresesilgﬁrdc? {S[I:?o eg}eﬁé@}g@%&% ucts are used to show the
| ocatFii@MBkh®nea pérspaetiee vietvesfaadonhasérin arsdcandrgosivioh ém shich a pair
in one portion of the, device with a generalized
of wigesrifrinseried inghthejtepuinglionendag and 148, respectively,
connegg! ﬂ OhdWieRoltr ERRodd AL AYw B SBRERiCAT connector assembly
screens having the corres oné)l ng clients, across a
accordirigtol angtheoembodimesbne known type used t hroughout the
el ectronics industry today. One can see that the
anount of data involved in these transfers requires a
| ar ge nunmber of conductors to conprise Iinks 138 and
148. It is estimated that such conmunication |inks are
approaching 90 or nore conduct ors inorder to satisfy
today's growi ng needs for utilizing advanced col or and
graphi cal interfaces, display elements, on such

o o o o " o, o,
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2 and Type 3 interfaces use the sane cable and
connector as Type 1 but can operate at twi ce and four
WO povemot4ine data rate to support higher- perf or nBEES2005/008152

vi deo applications on portable devices. A Type 4

interface is suited for very high performance clients

or displays and requires a slightly larger cable that

contai ns additional tw sted-pair data signals. [00172]

The lerot ocol used by the MDDI allows each Type

. oFIG, 4howstan expladehparspesbyiiay Cdthe thﬁcadﬁymm% agsembly of

FIG ?j 3, or 4 client by negotiating what is the highest

"Oata rate possible that can be used. The capabilities

or apHG.|sadhotsfagrispeeiveofiewvbfian elactribal cosfietoredcdrdinggo an alternative

the | east capable device is used to set the
embogen%r mance of the link. As a rule, even for systens

wher ?Ié fhesﬂa%a?%ﬁgl fed ptipRlife PRMDIARPABUACHTLRRRREFIG. 5.

aces, both begin operation

as aFI[y Peshibwis mtpers{pacieve vitwe ofiaxs electhieal cgpnestoriaseerdinigdo a further

capabl lity of the target client, and negotiates a
embodRENiof f or reconfiguration operatl on to either Type

2, TYRS $shoWs aPePHedividas ofifn SRR doah&stdrissdnikly according to

partl cul ar appliication. [00173] It is generally
anothepembddimehor t he host to use the proper |ink-Iayer

pr ot |, (,di scusse rthe

Do B0, S 3k P R BB R bty o
FIG. 8§/ ower node to save power or to step up to a faster

node to support higher speed transfers, such as for

hi gh&¥Gr®sshiows iapetheli @WIIQ{@ d perspestive VIESY ofthe fiseicakeompggtor

interface types when the system sw tches

assel?ﬁ%ﬁ?gﬁ%%\er source such as a battery to AC power, or

when the source of the display nedia switches to a

| ower or higherresolution format, or a conbi nati on of
DETAILED BESCRIRTION i t i ons or events may be consi der ed

as a &ﬁ&%nt SricaPEorieids hEmbly 100
rmdeFP(?OiO%f&‘? apfel} ?Isbgg{ﬂg ré%bclngi&g e for %&sycsat e?n teo oy

accordisvne aindodiatent. USheg)earieal wonkeecton assembdly t @inclwdesim frst pair of
anot her nude i n apot, he di rgcti

. E
contag! TTRPAL0, HEeTLBH Bl BBtasL g (0 by (g a pairof

R s pggh rate, while a Type 1 node is used
ere\%ﬂCé I‘?%\’/ansafggr r? ng data to a host device from

per i pisshawn deFIGds teufist peir of doatpbomebens 1é0 gaghasadfirst termination

et 550 RS9 SEh ST i B8] L2 A Fotion

dlsplgﬁ'tfén%orgl'eétﬁﬁ(m) cbﬁ*ﬁ ed f&@&eﬂ% ain@lated WAL Sr iy dtlh:ﬁ: suitable

pr ot ocol ui sh _between an "external "
conneasoicadaptdd 4¢ recpwp@nm@uiat ge :Ehe texmimatian epgh k2 preferably pierces the

o S3ERLBE e 5 S5 MGl G5 298 8 comcsion

114 fg iaaﬁﬁgdﬁyd ©e1ddbadallySobiiect meab@ttﬁalrzafmemacmanbm 110 anthe second pair
host. In this situation, the host may al so send
Ofcoptﬁ%membellsﬂéoexter nal client so that both devices can
easi by, Qpel i)"?nr c@nt?ﬁk}h{l GOYH0 SRARAL as nll %rﬁﬁﬁ‘cﬁllon end 122 and
nmode escrl ost i's connected to a client
a secend t@ineetbr ¢irl ke, Thefisateemimtion end $2Xdsasanbe dn mswlatlon

P s R 5 B e S Seb G oS 38 Mot wire.
Wi T el BSGoRAREIES. 29{ &S 21 the hﬁéﬁbﬂﬁwocﬂso iBEludePPESMBEST 130
conputer or gam ng device where the client is a

havig spiuayf wire decspdng/padisag@e 136 movable befpigen déivstposisiga fin which a pair of

wires gregly gigqﬂa.?t%otng gcrr}% tana? é%lcﬁ)‘?l{@(sjl 23 Flﬁnlaco(gl:a peé%%n RO%hich the pair

element. Since a client is |ocated nuch closer to the
host in internal node appll§ations as opposed to
external node applications,”there are generally no
requi renents di scussed for the power connection to the
client |n such conflguratlons C. Phy3|cal Interface

~r . o NN A =~ I e .
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of : 92,160 bytes of video content and 588 bytes of

audi o content (based on 147 16-bit sanples, in stereo)
wo@ms/ovtaeo forward |ink to the client, and an aRET/Eg®O08152

26.67 (26-2/3) bytes of voice are sent back froma

m crophone to the nobil e Karaoke machi ne. Asynchronous

packets are sent between the host and the client,

possi bly a head nounted display. This includes the

bottom quarter-screen height bei 8 gdated Wi th é%
of wiresare Hseriedsinto (e Seposd (BTRINAINERY AP4 gpective view of

s <o 1) SRELLAIAENSSONS b PO SKBLUESATFRIAS, 366 minin

end 240 FG] 2B ahdwes é/pexs;lmwse hiew afat@nhectad ihacsated peisitionnin svhich a pair
sub-frane_ for thgg@araoke exang g The total rate

of wises 1 gnsgeediinte thespeonddermipation ead daf 279 Mops. A
sl 1 gl by tg%gﬁat{o%te%dqu%ﬁ@ (3RSl - Radiiid PAGEAGIly wil
400 bytes o er sub-frane to be transferre

acceptwitds Ialvirlg\lxsgauge oﬂaimub% Ad¢aEs0 ebait 18dri2 AW Gdahbus DdttaH.9 mm).

NIRRT =TT ON: NG JE M h—

telephgl%'w%ﬂ‘]:s DabWeielr, "’lf‘&frﬁfer HPrdépdditihhBe MBnblh LD GRRMesigned to

serial data signals consists of a streamof
accomnmammmhaemtm@aem indlading Categprkb d, a6 hfaadpandrwres. In

addlté(gh & ags %ﬁ hﬁ(c?eét g qnz}ctgﬁnn gt% 371%55 oggi i ?td%h% ! Gor example,

in on%%ﬁﬂ)%dﬁhéﬂt ethe g k&hﬁnatrbh @hd 1 nzat;a:ﬂ Aiceptrgpatr csﬁwmmaofng an 18 1/2
ackets. The use of a si npl e packet structure ensures

AW 5 grugh{Fedrpp Bidre).oviiledhe peephg) termmalipp ged dhgamisgees a pair of wires
r Go of packets are
navi 892 A el RualdErRonpEMABL T O0PP, O Pac e S

r ef ermeaohfectst ISOBncflﬁdiﬁaﬂaodﬁmngfeo Up2 and a saebpthclatds4. The receptacle
are contained within_ signal elepent s orstructures
134 ingludimgdhe pair g wire ieegivang paspages A& ubbe WiREecEhipGPATsagssd 36 being
mov%le Hgtwaeeﬁ’ ﬁféktﬁjs?p sﬁﬁ‘)ﬂq{?w Qv&l%? hie }¥e‘f‘(§ et fr 3R t18d %Bond termination
ta transfer uses, a nedl a- cont al ns one
end mzlr@dahb sefcbaairpsmld'mm Maclg ﬂEthSQSkaIé imaertedointovthe eetoipg termgnation end

124. g]r:]}?et q%gg;{%@g? glg%/ nznc ? ggpc{g ﬁ%ﬂ@é@ ¢ esvg Ehee\gﬁg ?({Cﬁ]é/mg passages
136 lé)aééﬁ’l%sfhe i id Q%@ﬁo@ﬁlotnh qthe Q@ﬁl%ﬁ)? 180 i{ &Pable @€ keridving the pair

or 65,535 s frames 96] A speci al
of wirebfrbmahesdvend trmpmtike end bt mdnsmaer&mg theepaigefiwirgs into the second
t hat §£$§£s at the beginning of each sub-frane, as is
termyjation elow. That identifier is also used for

acquiprhided Bethid 8Body MeMBert32t dTahEtdrBétof €30 BehokReOnd pair of
conmmuni cati on between the host and client is

contaqtimenzhessi1 20. i Fie serordrrgnisctmemberns R0 age prefreaidy HACicannectors,

posi@egﬁggti @1‘8 @ﬁgl%rg%l é Pkﬁg}%&pg}(& e v\#&ﬁdfp%[ﬂ?lbﬁ Q%I?Sé% ﬁ{f/ Inggx@ed wire to

be engagb@ by thedDEDEGHneétor. TIadditivn] @yvémeanef trtrecdptaciE34stawk to the first
as the nmedia-frane rate. The link protoco] supports

posifien disergapesthe wiredrasy ghe IRE eamngstar. df oy sramp! lefhelcn ejcqupectpr 130 can be a

minip r%@f(elr Ss%/g?;h 98 m%Buifa}:Jljulaﬁd gBﬂgb\yo&%%ﬁgl? gfos i enzégtl'bﬁy Ae&cula,

Cahﬁﬂmhl Whitch @llows ﬂme&ﬁﬁﬁeckﬁ\ﬂs@mk&y 1 0 toi Beea mppipleadei assembly, rather than a
such as VI ew ng web pages or email, the display screen

smg}?&ye gsebheed t o be updated occasi onal | y. In those
Situghid Isatlolat b3r SIWVRE S GROMS i the IR Pebeiingipadhages 136 in the
sub-fral en shut down or inactivate the link to

first |psbsmml MCthﬁ wire® msdwbt apart froph the secadf tammam@;bends 124. The

BB SR ST S e T L B v

to enabl e t he transn133|on of high-priority packets on
a periodic basis. This allo si mul t aneous i sochronous
streans to co-exist with a ¥iniml anount of data
buffering. This is one advantage enbodi nents provide
to the dlsplay process, allomnng nultlple dat a streans

o g,
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words, all pixels that appear in the sane rowin a bit
map are transmtted in order with the |eft-nost pixel
wo eassmidtd ed first and the right-nost pixel treeEDs100808152

| ast. After the right-nost pixel of arowis
transmtted then the next pixel in the sequence is the
| eft nost pixel of the follow ng row Rows of pixels
are generally transmtted in order fromtop to bottom
for nost displays, although other configurations can

the Wits receiinEDasERas 136 andeaseptacle At femeue &0 ¢ %Pﬁemdmosmn In the
bj t [

secondl &oréﬁﬁm thte%&‘:c? :ﬁ)ég&éllj %%?%rsgﬁgéﬁpol n 8\% I‘flﬁle’bé?ﬂrﬁélkx?ﬁ&g'es to

remoU@ ﬂ%f palrefftwie o e@éagambnttvniﬂptMSIDDchaheawr dte }mfnﬂEeIBS of the
" The X and Y coordi nates usengto defjne or

recepcy@tlezem mua&w@&wm@m reieasing thg ¢nds 91 fhecyisessizom gngageent with the
10 B8 PR GAPUS S 0l MR OFI ey PR 136. I
entrylieHiésiredy the endf ofahe wiraeges prefesattly vittah a distaned oX abwait 016 noh and the
zerg. The mag nltug‘e of the X coordi ngégéncreasas d pair of
wires a1 TEHRSCHFY HO ed@r%lrecw@glmges HRIBHAGHY B gepnd pair 0
- hiEp Bt dihehandle 138
wire 8&] lgé;%z;gSé\#gv\gtm%@%ﬁﬁg&ﬁser of % di spl ay 00214 r] andie
to engamhayemmhdmwof wirehwithitld B)@cgrorecioon of a bi t map, t he
portlon f. the $ xel s

by t i addition, the que?}ﬂ&gbclgplug? %@0&%3 c‘ﬁ)]n?lg{lredio receive a test
clip &5t %ett&% G385 aims ahe feclhiRinaY tadt QTR EdiRicbliol ARRBmbly 100 for

are the sane size. upper-left corner of a displa
electuical drgwalalfrmny ﬂledqestp:hl@,fﬁc “Cr&fd) widder s¢ruicate the cugtopter. If the

g Vgl B 08 0 S TR FRABLER B o

positidhi ifi veHiEPGhle WRFYs atéhdl@ ggart fiem the seeandiertinatibe end m:haxmf the test clip
the correspondi ng bitmap. The hei glht of .the win
135 ig mae@gcbmﬂuett@stpne 193 altemghvalpa! ettﬁedwm%rhwamﬁéo test both the

centrgi gfgic%ﬁ 3"%&9@%’ é’lﬂ%e %stem e li 1%,' 3 é@ér%gdggéﬁglfhﬁ 58%1!1&%? 18025h be placed
in tha' Ekﬁzdhdi positforvinneligich tHeseird are &ngayed adthr the $R6] cennetdrtand the test clip
otocol because it is only defined as the visible
135 lﬂéﬁfteﬂdf\tod}‘e Esarhbl?: [ 00215] The rel ationship between
a Di timng.e ﬁ'Pquy o6 Pd.naéfsd”fn@lqﬁéf\@ bh MEthberkI20'¥a I%t@d Echl%celve the first
conput er, ctronic art, |nternet communicati on,
pair of dvatacememibesriilOsnd diaadeemhdamxsof cohecehembers130f aJldtah@p member

150. (F::Plrrgérag)iﬁ t l?arée Inltglm ag@{nc &'ﬁ%s Pv&rllgn éag @f%dﬁgted to receive the
first {)—‘ﬁ?gf} ddRRiK ﬁ{en{bggzljl@] anI'&esec%ﬁG rEée‘"i‘ﬂﬁg El%ﬂw adh%@elﬁfib réczive the second

first packet of every sub-frane, and has a basic
pair of contactimendersi 120uJhe dirstdederving stot D12 andehssasomd raesiving slot 144 are

arang P BRIENG i P BEORbPUY S CORRENAPBOY A0 p a0y Setcally

conndfttd e every client should be able to receive and
interpret this packet. As can be seen in_one
embodihemirctriqal Fangector 19talso inplident cammrmper 550. The cap member 150
ructured to Packe t T
s oS4 GO0 RSO an OB Gl P Bl 120. T
cap retbér 130 afdntNide a8 s\l apehings s Leonfigufddeb deceive a pair of wires.

generally in that order. In one enbodi nent tfh gmﬁi
The ¢ap pewRet 1 50ds gitgugd 19 Wwerehportipraf a¥ing opje e fugdermiination ends
( WPdlfih
112 (el S DAL Yt RREAE! (RUENRCE, 16sP b SR P52 into the
electheﬂgi)hnédtcﬁl 190. [The giﬂ‘]of Wires Rawlstiondd nethé icetrabetom dudhitbat when cap
Uni gue Word field each use a te valu -bit . .
mempgs [ RS angshed oty he DI TR d 20 FHRPEBTIe U et thp Rgir of wires
fields together forns a 32-bit unique word with good
autocorrelation. In one enbodi nent, the actual unique
word i s 0x005a3bff, where the lower 16 bits are
transmtted first as the Packet Type, and the nost
Si gnlflcant 16 blts are transmtted aftervvard [ 00218]

— ~—~ o T 1 . I e
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A value of '0" in this field indicates that each pixel
in the Pixel Data field is byte-aligned with an NDDI
whydos/oawndary. A value of T indicates that eartm/ps2e$/008152

and each color within each pixel in the Pixel Data is
packed up agai nst the previous pixel or colorwithin a

pi xel |eaving no unused bits. The difference between
Byt e- Al i gned and Packed Pi xel data format is shovvn in
nore detail in FIG 13, where one, can cIearIy see

onto trbyr@rrmatlgn sndsibi2a Rrafprably fhe tgroigationendsil é%@rf‘omrlhféon dlsplacement

xel format
conn %f%@ﬁ%é%‘*ﬁ’o%f 'thealis‘%wdaé ﬁ%f‘r eaﬁnﬁﬁﬁféﬁg?é [00233] The
audi Thetdpaaempaciietcan bansyapafithrotitawaseteogigab \wyledle remainder of
t hrough the, audio s sais()temof tﬁg»cllent i or_a, st ber 140.
the hoysingebYAmyisyitghle geansior sonngetngbe cpp merbehi SGiedhe bﬁsgt*%em er
e e?ﬂ@bﬁ%%&%e’?llh@ g 510 fnerude GPREARe R18hh HABRSR Sonfigure to
in a sound system for exanple: left-front,
retainrd ghre irf therelectrmahtcempctbeaSSem‘elarlOOaerie atf @h&tme mtalmng structure

provi eeﬂ qe;?rgl #e? Xfﬁfg %gev%ﬁgﬁﬁ%}vﬁgltpgf%ﬁel n Bm'g (ﬂut Afassembly 100
beforl %%Eh%rﬁﬁ@qs@ A5 Beh caRipRA 6L Engaped Wh'tl@@l%éé triegnlfer 9HG
proceSsing. A client indicates an ability to receive

an Alitié deSticalaonmatdressamtilngoq pan ad&mmslu@n aifppspry-installed sealant for

I T —
v1scob1? ééahH§ tédp&ehd thatfenSared frotdcB6R 3fthe A8nitdacivas, Ieﬂce‘HIeﬁi installation

, this type of packet 1s structured in one
res1stermgomd@q¢rl estnics} perferpience ewendR BXtremg rutironsatal gendiens.

Alter%aﬁvgﬁfpg} a§§;\er% (:I‘bO agbbé;&‘?'; fe?éqﬁu%f%ég?}r%lt éﬁﬂgglagelgo&%'iher desired

situatis aviREEd sdabint 1le0@ désdedAudi o Dat a and Audi o Data CRC
fields. In one enbodinent, this pe of %Cket i S
geneFHp| 3 showsraniaitpaati vesebodjment %%@R%{lca commesir of fIG. 1. As
¢ b
showf, FRE3, 1.t SORYCRICD ssepBl) B30 BLILey SOTRAIPYr ddpflcr members
110, Resend pair df Eordat nemitees mo &ncbzytcamettbawo havmgepme df Wie receiving
future and is ge er conf i
passage b e Bpurge supsipl or i sPess SEFONHD trpstipafd Siylin e first
pair (g"}gmp ReGl LBk éﬂ) dTﬁ@mréé Eﬁes%or%b%rétectﬁ iR di&iRaPtomdiector from over-
unsi gned I nteger that specifies the packing
voltag@ oraverefur@ntiodhe a,stsmm Thke susgararrestpa 6P ghmn ?Ct@ﬁplpéy@dy parge

oSty b e B Sl AIRR g e
surge: NEltdPhAive), HUdig dPRbRr 360DAFSe zﬁie@orﬁt&ﬁ#@rd' ¢ pffector, wherein the

di fference betmeen ?acked and byte-aligned audio
surgesaretond 60 reseives therygltage o qursaigyrgesafier 816 yaliage prguseent sprge has

A val ue of i.cates that each PCM audio
beenggﬁﬁgpég thropgiLa PR, ﬁuggfuéfgg %gt a fieldis byte-aligned
Wi t h ARh&ERIn PGS, BRUTEAs ofadftadt néhbers 410 €an figiheninekides a pair
t hat each successive PCM audio sanple is p

of arggfar eertaqth Eo4inacedoigsis 40 BIC61VE Aoiusse arrﬁsgort}ﬁs ; J%gns fmbodiment, the
srs SHRSIA Y ARG Y PR B0 U AR s amestor

160 pravigesfor bserlvad pototticni fpt the &iecmoghtonnsctbsasiemblyd@@h 6

are reserved for future use and ar ener al |. at _a

Val udh B FBPslIentrR GET DA SRR PacER & § YiFSsdpon f sulb, a bare
or tuﬁﬂgr &[ﬁﬁé’abﬂﬁ%her RAAHAE mtRRSor bolynékR: colaﬁuétﬁze%leméﬁi ds afached to

ough 55 are reserved for stream packets to be

the sutgt iarrestorf 160. (Rhe surgefantestoe 1 6@ eai kerasmotal exide HarissersMPV), a gas

t he packet protocols, as desired for various

appl i cations encountered. Again, this is part of

maki ng the MDDI nore flexible and useful in the face

of ever changi ng technologé and system desi gns as

conpared to other technigués. 6. User-DefinedStream

Packets [00238] Eight data streamtypes, known as

Types 56 through 63, are reserved for use |n

- . -y e I e I Y L
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the Li nk Shutdown Packet is sent. Therefore, the
typi cal packet |ength becones 20 bytes for Type 1 node
W@ 2@skoyt4es total in the packet), 36 bytes for BCTTYpm®OR008152

node (38 bytes total in the packet), 68 bytes for a
Type 3 node link (70 bytes total in the packet), and
132 bytes for a Type 4 node (wth 134 bytes total in
t he packet). [00252] The Al'l Zeros fi el d uses a
vari abl e nunber of bytes to ensure da

discharggrarestos oe ga tube, |aa°g$e@ 2 jorpiglal @x?&fs C%r %fies é‘?lfcf %?tsfﬁlamp, poly switch

ecovering clock

or afy Orﬁ?ertsglté?dlé %%BI% drr%?%)l}rtgtgg ]lrl ng a host's line

driven delﬂibﬁé, theﬁlgéstbr@bnﬁahs 164 lare&ﬁefesabﬂy wklded $o the surge arrestor 160,

dependent on the Interface Type or |ink I 0
howevgr, af ¢aace agpreciaed; thafanyigs afifentastreass %@@ﬁﬂg m%e on ?"QS can be
usedSeNt . The length of the AU Zeros field is intended to
produce 64 pulses on MDDl _Stb for any Interface Type
set t iRiG. 4 Sheveimtier expledod perspectoe View gt thef abectricad honnector 100

interface t €eCones tes for .T te
havifgpine yige aeSiB 1 SRS DIhEn 3 PAERGTISEopPREf” s shown n
FIG. Ey&ﬁn % Mﬂé%%kmwel deREafrixeli t th‘é%ﬁr% aB5105 160" a8@8HE RicHload
It of bytes fromthe Packet Length to the

protdéamkat ovey{ead qrcmsqqrrqnm sitypionsw- power hi ber nat i on

st at Data driver.is n
THET N R A R I ST
in FIMSDk a5 B, ﬁ%%le@trﬂfal &ﬂﬁl@@oﬁiﬁoﬁ‘lhﬂhh@ 4 pait ofdontaRf mehderdA10, 220, a
Zeros field. For pe-2, Ty or Type-4 links the
surg/oDEstanaA34) andry af@gwﬁwmerr{bat E@I\ﬁopnﬁwaﬁé the gprge grreggor 230.
| ac [ e [ :
Phe vt ol ek TR0 26 e h e etk NEpD ARSI iy Rlrein n the
formCdfiacfirkt ifBYaticaLdiepladeenevDEInnkétokattaofirstveride 112p222‘ amha $ckend insulation
~ hibernation state as_descri bXI L wher
dispReSTah FORISBIOF 8 & S5 FYRE Vgt oTnE Y BhEisshtd insulafior displacement
connitegkéf’s%l:20314 b992nR 23&%{%%%?‘ ghﬁéﬁ% 'eﬂaﬂl@ﬁ»vdj@'frb ?hfré Rbefnked. Each

eros ftiel toggles for 64 cycles
contidl) nlepntien Q10,220 MaBudik thdfrsCRA seceddends 21 B2 14 2%2, 224, and a main body

hut down_ Packet to fagi t order]y shutdo in
menxbﬁ@%h Péht TRt imstbers 0 g2f 856 Lo g pofe! #ms 216,226
attach 'ih f)&i'j RYRHerM 12231 St Rof B chbht@biShérhbéts 200, 220. The
owt ansition tollowed by a lowto-hig
surgée am&tmtﬂ?@ns p@eﬁtl@redtbhtwe&h thezeamnitast fingsl 216} 326 elnta prefeered embodiment,

MDDl St b he h | ed n

cachiSgRECPOmHE A2t SBRRKBETE BOAS) e R n ST, 222224
smal | TiRRsMtG dispMcRnidht dddRedt6e rm hE 4 bpBahd 904 cén ©@end in a
configure the host-to-client link in a generally

direagionispostantiaHy sransverscitg thequainbednaembiag 1 lt Rel ef t@rﬁon@eh@ember 210,

220.2fe * ' ok c$ﬁrg[l1’l e??éjalﬁé é%tgl?% in’ ddﬁfﬁt%tlsﬁs&ﬂlganp@ tr?xﬂs%]rse to the

mairf bd@tm&ﬁﬁ&al 1] it &HhBeMﬁidi énehibeks Ho; 2ps ].elaéﬂhgmcm a jpaic € trrestor
to énsure that it is delivered reliably to the host.
contge21HRABr di ng of this packet is al so acconplished
when BtakisthefdhP9S enabl
't PRSI oot fo 16328 43 kIR SR gl Ml cnable
replddennensdf theishirSt atressorR230k Howwen,l sfattsirable tpcntgearrestos 23hon be
status to the host or external ti
weldsd 3¢ thsisoniat B8 2 226 FroGte e Sﬂﬂrﬁqp%ﬁo sRoypin Elfe&,0r affixed in
any S%Eﬁﬁﬁﬁaﬁﬁ%&ep em"ﬂi&'e %nﬁoedﬁ’f‘é%@ tﬁé‘é&t&%ﬁﬁﬂ 216) 206 8Ad the@ontact
properly or optimally enploy the MDD protocol Wi | e
menitters 21 0aR2@aneqwomapuldeidrad-eam homglapiesene] coo@@ztla(@ mﬂﬁ@”lal but instead
that is _internal. hosts and internal
are g i<esepie” busHE pephpensa By apovi e BF fipac B216,226 as 2
[00257] The format of a Cient Request and Status
Packet is shown in FIG 23._ As shown in FIG 23, this
type of packet is structured to have Packet Lengt h,
Packet Type, cCient ID Reverse Link Request,
Capabi I | ty Change CI i ent Busy, _CRC Error Count and

P )
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host. [00276] As shown in FIG 29, in one enbodi nent,
this type of packet is structured to have Packet
waengbhis4iPacket Type, Interface Type, Reserve BCT/De108y008152

Filler, and CRC fields. This type of packet is

generally identified as a Type 77 packet in the 2-byte

type field, and uses a pre-selected fixed |length of 6

byt es, outside of the Packet Length and Delay Filler

fields. [00277] In one enbodinment, the Interface Type
separatespigca pndextendingythe.coniach a2 1 26 frRmeth ﬁé@sq ofi the fraeébody

f
e Sl HRIEAC 25 1l TR e
effectife tleetrical ddﬁWct’l ginraddition, thl dl® K oidsrtheindedGo dieﬁd asingleepiece blank,

interface Type to _be used on formard link with a
therebwr\ﬁléméfdamas? tprerdjstrbutin %fﬁ%%ﬁ?@ FoRJeS%handof f to a

Type T:he;,m%% gr%st‘éﬁb?ffls?;oséoﬂem%nf thé galTY)P ¢ HHE’s%r &ntacts 218,

val ue o ando ype 3 node, and a [ ue of

228 alnloas @oibbdmnﬂq@omdmgimzmﬁen %O&mmﬁ@o@hﬂc&ddeﬁhmwgmmestor 230to

proviﬂg}afe}aé %?&J gqq%lg? Fonetélgg gg@@@oﬁﬁpq&%"ﬁfoﬁ Zl;m(ﬁr?uri/gén%member 240 can
be a WiREa bar® gt‘?zg) YdlaHel @ftubuldr é@)ﬁﬁé@&f orlothel ¥ii€atle ARREMRIC & polymeric

val e of handoff to Type 3 node, and a val ue of 4
condactinerelerhéntt o Type 4 node. Bits 0, 6, and 7 are

::;rralr ent ll% r es?i ﬁg ;ﬂf{:@ éﬁ%%{rﬁg}cgﬁ §8{metcg°rgﬁpglé&&e Ine %des a housing
250 tot6lect thO Ot nidiebdret BY, 280 o outéigt elchfts bﬁxﬂfﬂdlﬁg €dh aad snow.

as a neans, structure, or nethod for allow n

The hQnSingcmelndCSt a base 3A0; ierspeapt278fangd néewétcenﬁ%r The,&rst cap 270 and the
secogé céapn#8 %Sen%r rlltgog' eéaﬂéet\&/lvgij?[nnt%e ra#l Be %iq’tn)&i)gg of Xl% ecf 19 any order or
simultandde. Wﬁ@é ﬁkﬂb}BEiathn b peir paakes istingdrtet ml’nredg}aa edcyss 282 284 in the first

foll ows the Perform | nterface Type Handoff Packet
cap A7) a5 seeaidcap 3RPaVhish &5 thebermped %ywsths insylated pajpef uises onto the

| evel or

s 03665 by Sl 1 FUUBL L RARE 162 21

S el ecTiethase260 édmailsd includs bhﬁallty\ of kpisdlfs 262Hadaptadgo acceive the

ngt h equi val en 64 NDDI cl es he l.ength o
conteet SVhezy T H4, DAl Iioah B FRPIELE A acanh o bAEHEEE ffaiact members
210 %E}tull i bg.% %Uecefgoc{e Th%s\é"%@ Bar1bd 1rkﬁ1d$ Gt féﬁﬁt%‘he ft&@hining
ype 1 forwar interface type, Ktes or a
structiyp 262 fomemifing & wtu;cpe thegedtiy¢ad soringetoa 20(9/ p&hgatilpase phexséaining

and . 128 bytes whe ng or .using a_Type .
struqﬂg,e%éfl AT9vidas & ME-SPMpEe t{;':?,la.ge ifuﬁ% 5% ntﬁﬁlée ‘ﬁgg Q?Krl%ﬁglll sf'lpplng out of
conrleb®F 06 BEGR: the BYdt@hp 270 &es%s&ﬁa&;bpfzso hay'betne: din

Imparting 1nformation. Al bits in this field are
generlalolny egbpdingeny, thoigiselatien displagement Torncpigrdle Brst end 212, 222

f nt |
are aglﬁ)tgd ]tql r%calge :'_;1 g‘ll]gﬁiu(?fgaﬁ t 1% § %63% f’ f%gwdc grg??cgdgltgoetg% CFzmsulatlon
1spE@éiﬁ&1t4:0&Yécfbr§ htethé §ecbﬁd ahd 214, 024 areddnkiplired s ﬁbcaﬂ'é rae)ﬁﬁe of about 16
The CRC field (here 2 bytes) contains a 16-bit

to alwm 1%;»%6 |T|’}'ptq8rﬂy,ﬁb%%é7{ iWiEd is @iPR§HiERAPELRIBYP Lnéhlgfeﬁ Solid copper
F
w1re q(we?t%r glge&o Cﬂﬁ] an a E&%l? L&nlgf ﬂlgéﬁfe%rlécgngéﬁ girﬂ;{llaio?s

a| | OV‘Bh@ﬁﬂQO@ip 270 Hap ablesst owo dpartdsenatstioony barfipakel tomeaive a pair

client. This ca ab|I|t i s useful g@f&hat a({lent\g d
of wiges p [ bg/secppd hap ap o ASt OBFRIPEA82, 23 ponfigid tpjregelveqy second pair

gS?BY)ear ENM Y‘é}ﬁt@ ©n of a wire

Of@g@aﬁgéﬁ& Eéb?%oﬁdgg?wcén& hostp ThIgSl;l 'S utrg@iﬁm%
ontosthg irisfilatiam tlisplanement dpfifactoms 212, 814,322 camt 224 nplicitly

sinmply using the presence or absence of audi o streamns

as an indicator. The default state when the client

systemis powered-up is that all audio channels are

enabl ed. The format of one enbodi nent of a Forward

Audi o Channel Enabl e Packetl¥i-s shown in FIG 30. As

shown in FIG 30, this type of packet is structured to

have Packet Length, Packet Type hCIient I D, Audio

NN~ " I ——y N Y
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[00296] The format of the Request VCP Feature Packet
in one enbodinent is shown in HG 69. As seen in FIG
WwW® 20509430 t ype of packet is structured to haveP@HUR®D5/008152

Lengt h, Packet Type, hCient ID, MCCS VCP code, and

CRC fields. This type of packet is generally

identified in one enbodi nent as a Type 128, which is
indicated in the 2 byte type field. The packet Iength

whi ch specifies the total nunber of tes in

packeks shownjip EIGS ﬁwgldtézéhqa%le%etal |C@W§€1° 1208 |f@rthqr sncludes a housing
| g
250 QUGBRLY et 28 e et bR v

The hkit%u@SZS@ ifidlu@dsta Base 1260 faLﬁrsltr (ﬁpIZﬂD lapdre s¢chid ecas 2&(DthheSﬁrst cap 270
ypically set to zero. VE%E Code field
and kerond €3 25(gpeEae AT o ¥ B#ndsgaderdrigapedps closed in any

t I
T R R R L A i R
284 inethe! firse dap\2 Thorasesomigdap 2i80 ewhich i then M@Rpédtt wrge thiRapsujated pair of
Li st correspon to the s ecified code.
wires oo s g b gneas et Frpebat e iRt A1, 20
Repl yr1626 kEinofidr BmBodaRnF6fthE eRcRRAI donhbdtbr B GHIG. B%aving a

a Feature Reply List Itemfor each control supported
housh;g 230cto proteitthe dinact mlebersa¥1 0282 frommutidedeaants ingluding rain and

snovpof s 20 ndjEsBafit eRlaid adle B9 BB RaR7 Sl i gmbodiment

the tW8 %taHE 8f WaRY ¥reMReked tHR6wbh tHe SpehiBaT, 27 QB2 Nind P84 Glito the single
d for a client to respond to a host request W th

cap mhmbmﬂ%e Mhesngld ¢ag member298ds ther comned i1 urga therfstodpsudgted pairs of

w1re§81ht8§€e Wéul%@%% 70l f'npe ! %ggsﬁeétlg C@q ?enxlt%é ggegﬁﬂsegse?h 220.

Requedi. ¥6howeapetssechae klfetv of Hi aitepratketmbediueaf of antabectrical
determine the current setti n%ilof a specific para

connegtor agsemlyntO0; His shawpdn Fiagd eoq;ssgnglyé@pfcp@pgéeﬂ a?Eqst pair of contact
memtq%{sgﬁ'ti)eg ggc%ﬁd b%tr 8r g’cﬁ]l?%dé t-rk b%gsregtfog %ci#" gf’ﬁﬁ%ﬁ&aﬁr@%orr eclaﬁ‘tact

menfoeB30} & urgy atrbstorc340eint.a gréumlu@mambm S0P Feature is
sent t hat references as h ontro that. i s notd312 d a first
i npl ekhsrfteipairhagatagt em e dh e apyrsh tgpunggign qpd 312 and a firs
com{ Qﬁ(%ﬂ-?énd P14’ G & deihitich e?l'drﬁb%ay 6P afr RL1AL6n BRBla¥ement connector
I'st rtemcorresponding to the uninplenmented contr ol
(IDQ)rahfigered & reseivhen applatgdniiat er avyrasher suitiable r:cmn@nt@r adapted to receive

o S B, LA LA ) G BB SRR
1nsuf§'tédev01fre FEAbHRE (HeARARA I fYorh t1R] Wir€f ThéBrsCtériiettion end 314 is

Capabi I'ity Packet. [00299] The format of the VCP
conﬂfgyactdmo@lmmai/ly Raniest thedirgspairafisoutastanembers 3 Hotorthe second pair of

ElG 70, this t packet is

contgqtmw%% *’v%a“ﬁétj ATEBtof Gomie meﬁweﬁefiowpe cd i ent

| D, M¥eSe¥sHdpdof d3aRALYMEREES 326 eNHH¥R R, sedHd tEemihatich end 322 and

Reply List, and CRC fields. This type of packet is
a sec@@d@pachyon eechd?4. iThg first teypunatiopsad ﬁgi&. glsgsan begmn insulagon

a .

aisp s Eihe S G Fagt bty Bick Bl il BIOIpivolh igsulated wire

C i enin dn.embbtiBndnt &d showas ind3Er Y& dhd first Earttant enensber 3h@land the second

is generally set tq.zero. MCCS VerB o fleld cont ai n3°,
Cont@tﬁmfe@eréfzo iarfr ecAsediin A first gonrgstari 36D eandiasecopd «qngfctey 370,

resp%tggggﬁ%FWeg&?gh §7{@§/Ha%g hgﬁggﬁﬁlﬁﬁgé#vxgg p'&:ﬁ@gé&lm@\%le between a

firstositian s whitharpairtaf ovires raredizeld apdmfromphc:tehnmtlolh end and a second
.sequen unber f the VCP Feature Re Packe

posifig i WBIh Y RO Fire INFFECUTICLE (TETTATRG ftar - A shgws 2
VCP Feature Reply Packets in response to a Request VCP
Feature Packet with an MCCS Control Code val ue of
65535. The client nmay spreéd'or transfer the feature
reply list over nultiple VCP Feature Reply Packets. In
this case, the cllent should aSS|gn a sequence nunber

L o a S

s S o o,
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| ast Valid Paraneter Reply Packet in the sequence wl|
have the hi ghest Reply Sequence Nunber and the
whe®poy=e) Code contains a value of 0. [00318] A¢EUS2005/008152

2-byte Nunber of Values in List field specifies the

nunber of 16-bit values that exist in the VCP

Paraneter Reply List. |If the Response Code is not

equal to zero then the Nunber of Values in List

paranmeter is zero. The VCP Paraneter Reply List field
perspeotivevigw of ajcognectr ip afisstppyigion yy&;tc@ Wpluéé&’lf%dﬁ held apart from the
rermipdfOE BN G5 2D ol pEPbEANEHETo{f o Birpina sssand pgsiion n which
a palgsﬂﬁlrfa? tShﬁfsgrt?Ehl ntol el tBﬂ'nﬁl]Elmd . Tlﬁ@cmaetomﬂGOnBlﬂh&'e capable of

control codes are ecified in e, VESA MCCS
remogiecthe paia of wires Epmah {ermingtion F% anfhsinsREIng the pair efyeres into the

pntains a 16-bit CRC of all bytes in the packet

tem{nﬁ@%)rgdﬁng t he Packet Length. Scal ed Video Stream _

| mag&he[3&Dindtivn ¢vidDil 4and freceonsl termeinhtaen end 324 generally will

t t i d f
acceplcHF G Mg B B 2 AV CHARDOH I3 Y ASPREOH § 4004 mm)
The 91'&6 @tekI Bt ewlfés i dih P AlsulaBios 681 ©:ug R B8t 206 mm for standard

er than the original image, and the scal ed inage
telepihsnecwnes dHowewerigcan bmng»eecmnéd‘ bt thaassewdly 3 @eanfbetdgsigned to

Scaled Vid St ré m f unct.i gn and oc
sccop OGOV LI G S3 B BOHO BE SERET G SARTAB i g ires. I
addlﬁ&PWisséﬁ z%@o% daned E@%Bmhﬁ)dd%fwlmcbfbﬂff&émvgahgdm
Scal ed deo Stream Capability Packet, which |s

s e nt Brovided pithinethe body merbersaf t&,wnpptgrss}@t 320 g5 dhepair of contact
?ﬁg %%dj elé head ?agt I%Ieméﬁ]i%lﬁﬁ 252?)?%%/ g%?é}?ﬁg o‘ﬁﬂg&&{s elgosmoned

suchth&l@govehicator tﬁ@ﬁk@éing/\i?o(lﬁesdﬁeﬁ(ﬂpésm@ﬂémm 1hﬁrtedtwlreeto be engaged
cont ext necessary to display the i ma%@ The Sca ﬁﬁd .
by th@f IEé‘occsmp@tam nadiisionymexcraerd of ths rpespiaste hask g fherdfesinpaition
I - .-
s GRS o SO B G Hh A a8 i o
sw1tﬂ’ﬁahklﬁﬁndf£btﬁﬂ‘ed ﬁﬁdiﬂséldlbly@banmil Calatmarcidl Gdrpmﬁoml’l]eﬂwaulasCalifomia
i nt ernal storage assom ated with each st eamto stor
whichratlows thesrAnpastanwssaplly e b Pﬁéﬂ@eflaﬂ’pa%% {5y TAhe g single use

assel% he pi xel data associated with each stream The

unt of storage required for each streamwll vary
d e pendlipaig of surgh errestareconfact nembens 336 lsmumﬁ@e@dltn gecetys the first and
f
oo B S S5 P BBl P S el R BAB R goond i o

cont&dt 'n%ﬁb&§32més§%ﬂkl)ﬂyme%m%t athb @i@ﬁfcbﬁl{bcﬁ@ﬁ eid1®12 of the first
assi gnnent of storade associ at ed with each scal ed

pair of clexacs treszherq DUP3e tonriepted o @ Siest @nd B2 obthg surggiagssfor contact

o s SR SN g A b P G e e e

arredtbYeconfRO@embed33tRNNEr appropriate for the speci f| c end
application. The inplenentation for real -t| me scaling

of mmtsmrgle@rrwtg@%ﬂq ispgaigona betweandhepair 9f %&i)%@étqr&omact members

s30T PR o TR R i oo 0

The et aftedbi1D IﬁbfllﬂaﬂfoﬁapéﬂUahlpﬁ«ﬁe&aﬁMbt théellectrﬁml tdflmector assembly
characteristics of the sc Ied vi deo m sour.c
300, Fageirenamestersidq cay be a metal oxideTgasiop 1\49( of 8¢ ‘g‘*&%ﬂeeaafesm or
ges %F%%S’v‘ HAGRERRS ol 1605 8584 te AR, AP SRALA Br ) other suitabl
surgSpadtedonbrdargeSuppassoCaphbiurge yrrddimiddd can bsalpuutaw gurge protector or a
have Packet Length, Packet Type, cCient |ID, Mx
seCoRMY SHIESPIYET8ans, Source Max X Size, Source Max Y
size, RGB Capability, Mnochronme Capability, Reserved
1, YO Cb Capability, Reserved 2, and CRC fields. The
packet |ength, in one enbddi“rtent, is selected to be a
fixed 20 bytes, as shown in the length field,
|nclud|ng the 2- byte cC||ent IDfleId \NhICh IS

o R - o, a




10

15

20

25

Packet Length.34. Scal ed Vi deoStream Packet [00344]

The Scal ed Video Stream Packet is used to transmt the
w@eooslodat a associ ated with a specific scal ed RPCTIES2005/008152

stream The size of the region reference by this

packet is defined by the Scal ed Video Stream Setup

Packet. The client can indicate an ability to support

the Scal ed Video Stream Packet via a paraneter val ue

of 143 in the Valid Paraneter Reply List of the Valid

St at momnbod_mgm thgerisstonerntass megbsrssitidiays pojarregtan eoatact 336

confp U35, FEERP A QEBHD S0 TRTEEHD ol GRIR 4R hping o
such bQQBm tygeecohficnat shotvn an EIE@SiSoatidnidn b sprﬁng bt af ety other suitable
Vi deo Stream Packet is shown generally in FIG 78. As
contagben in FIG 78, a Scal ed Video Stream Packet is
A tor 340.
5 USSR RSP SOk ochhy e
In adRﬂfoﬁﬂﬁE arreSIRC; onPictsed 32Dat prefaately Mickdsld tﬁ)ﬂl&esum}lrfesmrc}éo however, it

o, e kB o S P o o

groum%ﬁf%hblep,’agd Elnthe Swir€ SﬁfaY eéjstlfaﬁr a baeel Gk bublar lcBhnc®BA or other
gen set to zero. before, the 2-byte Stream|ID
su1ta6]1eeﬂ1&lalﬁpenpcblmnacom:luqtme ¢lamenti fi er for the Stream I D.

This val ue i ified the hgst.in th
i o Bp Enprst B R e B R Do o PR Egmpgrs 310, the
Seco ngﬁpoﬁoh%ﬂh@ﬁllﬁeﬂvﬁ@%@% r chiita@Meembers 330, and a cap
di ment, the 2-byte Pixel ta Attributes field, has
member ARHprovide psﬂémﬁforﬁhﬂ epntapimeenbsnt 3 10y 330 from tglonipide elements

ating or buffe gLl 9o I
oS 3H s P e 1 00 LB R nlion
Pi xelgifRet & t¥th bf thglceandcionsd 8607330 val imeBldéshatesS]pI&CBTg/(as shown in
pi xel data routing and displ al%ﬁupdat i ng or buf

elempm@e?m mry’lgumdef@ée%\fqpe@stéﬂ teshelr (s showR Ht t Ffs. 24 and 2B)
allovsﬁrqﬁqg Ce%ﬁi?:ﬁq t@ %\eﬁ'lcai’\é edtbt %sémﬁg%@ f§1e41§&f1baﬂ ngnals from the

e pIxel data 1s to be routed
centrl éffical‘t®e. t)fand Icilr seﬁﬂc&@thmm&imaﬂalﬁihe mcﬂnsmlnalg/amﬂs todest only the
or for both eyes, for i xel .data

centrabeffisg llgeﬂtye sQnnestar pel ¢ 7é§,sepaia 4n ]tlgrﬁrﬁﬁ ;F sygﬂndgévhl%&le wires are

#¢®n end 324 and the test
ol S AP B s o st nd s

clip spmseited irttd Eheftesllpertb 873.eAltevhatieely, ithp itechhicipat vaarits tot test (peth the
dat e.Bits a

ffect f .th
centighafficF Dl anc e g o Vi RTIRAES it hE P iRl 360, 370 can be

witd drk eRhgk @ with@h€fIDCicBanector and the test
plac&f i tﬂl %ec?ﬁchﬁoslﬁﬁv%%gih Vg?%}gtﬂf .M{ dr ﬁghgoo ithhO I )‘(:el eg :tr aan e tes

cllplnservﬁduntoethetastpdm37ﬁage buffer used to refresh the

\(,jvir |SF lt@i/po[u\gm gpq p%%eﬁb%lesrﬁhng{ag beefnr déé?rtlbe 1:{1 c)é%xegggtl &i tb%)referred

embddlinSnisthdrbsit &d1138 a?ﬁremmealblydhosalsmedTxheeerﬂxhh&dartmns deletions,
currently reserved future use. In this situatio

modﬁicmqms«j andssubstifutionsenqt gprsifaqally dgscrided apn e wads withewt dgparting from
nage hrough 15

the st apEeHpo &8 SV Bh o3 oEieRR U hope AR it 008"
to |l ogic-zero |level or values.[00348] The 2-byte Pi xe
Count field specifies the nunber of pixels in the
Pixel Data field below. The 2-byte Paraneter CRC field
has the CRC of all bytes fromthe Packet Length to the
Pixel Count. If this CRC fails to check then the
entire packet is discarded. The 2-byte Pixel Data
field contains the raw video information that is to be
scal ed and then di splayed. Data is formatted in the
manner described by the Video Data Format Descri ptor
field. The data is transmtted a row at a tine as
defi ned previously. [00349ﬂ The 2-byte Pixel Data CRC
field contains a CRC of only the Pixel Data. If this
CRC falls to check then the Plxel Data can stlll be

. NN~ o ~ -
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specific configuration sub-pixels, using a value of: O
to indicate that a sub-pixel shape is not defined; 1
W0 o00smgli4e@t € round; 2 to indicate square; 3 torPdnUsma/ensis2

rectangular; 4 to indicate oval; 5 to indicate
elliptical; and with the values 6 through 255 being
reserved for future use in indicating desired shapes,
as can be appreciated by one skilled in the art.
[00369] A 1-byte Horizontal Field of View (HFOV) field

WHAD &8 CLAIMED &S hori zontal field of viewin 0.5 degree
increments (e.g. if the HFOV is 30 degrees, this val ue
is 60). If this value is zero then the HFOV is not
speci fi 8 eldcBR3Y Ednneetbr B¥seRbMecompiiing™i el d of View
(VFOV) field specifies the vertical field of viewin
0.5 dega 8estipaicrofcentaet membgers, gach gempreNe jadfirgbtegaiiatier end and a
this value is 60). If this value is zero then the VFOV

first cnueglOn ki i ed. [00371] A 1-byte Visual Axis
Crossi ng sédoﬁbg ?B?Ebﬁth&sm&ﬂﬁerk’,' &Hﬁkoﬁ?fiﬁng QE&drAGetrRination end
0. 01 diopter .aL m 1ncrenents (e.g. iT the visual axis

and £ 56e6nd benriestich &R, veteeis thet fiiss carmectéon end4fid. the fecohd sonnection end
value is zero then the Visual Axis Crossing is not

are ig geatpet agl [ 00372] A 1-byte Left/Right |mage Overlap

field specifi : .
and 11 oREotebE cbitfri Ok RSP r Ul Rbyabit between 2
first pYQLibR M WHCRAIPARNYT wizeslis theld1dpart w6 tisseodnd Rimimtidhsnd and a

are invalid and are generally not to be used. If this .
seconda positiomsinzwhioh theapain pfewiregigdnwsyied [infp thessagepd termination end, wherein
speci fi.ed. 37 A 1-hyte .See Thraugh.field ci f .
the cORRccAdraS CHADIR B0 el BeiE P e 0% s BB flpatiiPend and
ind A Wi hé SecBRd f@Minatidn €nd 0 100. Val ues of
remsgfg ogggﬁ%zr}:le&:ég%{gpi d acl:nd are Ihaoltntg be used. If this
val ue is 255 then the see-through percentage is not

specified. Al -byte Maxi num Brightness field specifiegs

t hé- max i heAssmphheffelaim iy fyrflier Somptising @ bagse membey @.mEa cap

£ the rexi . . by . | S
menper,"\Per PR SR iU IEESnAgRed P ke e Moy 8 Porkpaies of
conthd nifibess) &mid ithechp hOMBe4S conflgdivd & Qigeiaqair Capiaes intd the first

Fl ags field contains various fields that specify
termaptiosghd.capabi lities of the display. These bit val ues

are generally assigned according to: [00375] Bits 15

through 5 are reserved for future use and are

gepef al Ije 9&kmb® 8¢ CRTHA; FRER:IS HRl@nnd @G RlprRes a4nain body and a

selects Eye G ass Focus Adjustment, with a val ue of
movedble neaptaclg, theenaliesiplk ageepteslenmnyming theswiré oengsving passages.

adj ustnment, and a value of 1' neaning the display has

an eye glass focus adjustnent. [00377] Bits 3 through

2 gel eCtTPg a@g&%}}fjbfaﬁlaﬁ“qf}'ﬁh@flﬁi@ﬁfé H@Qmﬁlgiiofi‘ e 41€ if¥ulation

0 neans e display 1's binocular and can displ ay
dispRcéthémnohaedrs (2D) images only; 1 neans the display is

bi nocul ar and can display 3-di nensional (3D) inmages; 2

nmeans the display is nonocular, and 3 is reserved for

{:,ugtj (rj © Oﬁ’g gf%%@%éé@:%lfﬂ, We?tﬁr? g%\r}lgglﬂ%t?okf&%plhﬁ%%e{n%%ecmrs
acceﬁé hglé ;BF' iRk BaGinp Al gatlgé bgsbut 18 11hAwGi el d is zero

field curvature values fromAl through E5 are
set to zero except for point C3, which specifies a

focal distance of .display .or is to be set. to zero. .
{06 ndi dRESSERDY szgfauailst"ﬂ}‘? en fhe sy5pnd;isrp i‘%‘a endg are insulation
. ns Left and Ri ght displays have the sane

dlsPls/ay?lr:nﬁ’#g%tg{(/)?&eﬁ@r{g’ans Left and right displays are mrrored

on the vertical axis (colum C); and 3 is reserved for

future use. [00379] The 1-byte Inter-Pupillary

Di stance (IPD) Mnimumfield specifies the m ni num

inter-pupillary distance i-l4mi | 1inmeters (m). If this

value is zero then the mninmuminter-pupillary

di stance is not specified. The 1-byte Inter-Pupillary

-~
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hei ght of the bitmap expressed as a nunber of pixels.
The Display Wndow Wdth field uses 2 bytes that
wWGEpwsiodmad he wi dt h of the display w ndow expr eBSEUSHS5/608152

nunber of pixels. The Display Wndow Height field uses

2 bytes that specify the height of the display w ndow

expressed as a nunber of pixels. [00398] The Col or Map

RGB Wdth field uses 2 bytes that specify the nunber

of bits of the red, green, and blue col or conponents )

t hat cahh®assambly efyeldim A, whereibihg displgeemgnis eoprectors accept a pair of

. display node.. A ' 0 i;,t-s for each col or

ere%bﬁ‘g%éﬁ?“%q’%foﬁbogfgéegﬂggﬁgzéﬁ S’L’eg}'can be used. Even

t hough 8 bits of each col or conponent are sent in the

Col or Map Packet, only the nunber of |east significant

bi 8s of Thaassemblyoof Clampd nwheretethefast pair ofhéantdct alethbarsefurther

used. If the display, cljent cannot use the color map
comprisgs @tpal) offcopiRgls ca phhand{ing 4 suigs FESWI- The col or

map RGB Wdth word is conposed of three separate

unsi gned val ues: [00399] Bits 3 through 0 define the

magi MUNTRe adembBf ofdClain 8f frthee comprisiap apuxge arvdstdr.

values of O to 8 being considered valid. Bits 7

t hrough 4 define the maxi nrum nunber of bits of green

vatfa afe Bt R 8 wBbreln bR b PR IR R e

protRid S of red in each pixel wth values of 0 to 8 being
considered valid. Bits 14 through 12 are reserved for
future use and are generally set to zero. Bit 15 is

used to_indicate t ability of a client to.accept
Colldr MABE 6?55?%!%fyd‘ét{1(glairﬂ % &’&‘ﬁ%ﬂ e SYRESATRGSIPIF Y A (?o_ndary surge
Bit 15 is set to a logic-one level, this
pmt%%ihcat es that the client can accept Color Map pi xel
data in either packed or unpacked format. If bit 15 1is
set to a logic-zero, this indicates that the client
cah2accdpe assmbly abblapn De furdher SoWRTiging 3 arABRding member connected to
b format. [00400] RGB Capability field uses 2 bytes to
the SURLEATP Y he nunber of bits of resolution that can be
di splayed in RG&B format. In one enbodinent, if the
client cannot use the RGB format then this value is
sefl3 equdhe nassembiyoof Thien REBwWlarsibihie groundirgimembenispos el
of three separate unsigned values: Bits 3 through O
defi ne the maxi mum nunber of bits of blue (the blue
| nyensi fpy) ﬁgﬁnﬁg%‘fbélaﬁﬁll’ whelein thel dOnRGIr thr@8f LGRS a test port
maxi mum nunber of brts of green (the green intensity)
adaptétl aebeipd x@st daniet.Bi ts 11 through 8 define the
maxi mum nunber of bits of red (the red intensity) in
each pixel. Bits 14 through 12 are reserved for future

(295200 o Gl AP B Bphbtigs, Lo, 1 oL

en 0 ac pi xel data in
packed grfirsiRaCkRbntRf Meinbed) eathBiompkirigsa fifst térMikation end and a
| ogic-one level, this indicates that the client can
first@onmgetioREB,pi xel data in either packedor unpacked
format. If bit 15 is set to a |logic-zero hi )
| ndi cat ASUESFRATESHE POF TGN KEHecTE URe o SPBfcmembers:
only in &?1‘3 fUofBE: meR843 1 bacht@mbriitie: dBAE B Mifation end
Capabi | ia;ég [ gﬁg‘%or?t al nlg a val uaeC or IIiilprrﬁor mation to
and & Reintl\cohheztion ehér whdreini the fiest comseotion endandtie seaomdo®nnection end
di spl aged i n nmonochronme format. If the client cannot
are <e®ntask apnochrone format then this value is set equal

andar o gonesadh SRR odf & VERFEAng Phospdts dhabihotueen a

first!pORitidE th WhRH WAL bf WireDist ifel®hpat AymOBE Sedod tergdnativni end and a
in each pixel. These four bits make it possible to

specify that each pixel consists of 1 to 15 bits. If
the value is zero then the Ronochrome format is not
supported by the client. Bit 7 when set to one
indicates that the client can accept nonochrone pi xel

I T
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[00422] For use in one enbodi nent, a new techni que has
been devel oped in which the CRC portion of packets is
wais@d/ova4d r ansfer error code i nformation. Thi SPEBUS2005/008152
generally shown in FIG 65. That is, one or nore error
codes are generated by the processors or devices
handl ing the data transfer which indicate specific
predefined errors or flaws that m ght occur within the
conmuni cation processing or link. Wen an error is
secorsinpositivnan evhich thgtpairkof veipgsris wﬁﬁc@r@ thrsegonktermination end, wherein
ener at ed d transf.erred s for

the offnegiop i papante A sempune tircpaegd Yirhy oL kg ket end and

reinsgﬁ‘fﬁl d bdif Bf w e§ thed AR desid t@ﬁnﬁﬁﬁ&{ efRde, which can be
crBCtet on & e receiving end by an error nonitor or

checker that nonitors the values of the CRC fi el d For

those cases in which the e r code, matches the
valtio {0He RSO LIAm LhauEBiAAGIRTISIEA DRk GG AT g cap
r ansf

o 45T ST 30 it e
and tHE&ehd Phir oY SbMatt héifbes f 4l the Ofp ﬂiambbﬁlstdoaﬁglﬂred tedrge a pair of

several tinmes, using a series of packets, generally
wiresainkq theHirst terminetiemericer red or sent after the error has

been detected. This occurs until the point atwhich the

condition creating the error is cleared fromthe

Syfi em Tid aé@@}hﬁﬁ JIC18m '15" ewh&6inl thE cérfectdr Eém@f@es a main body and a

transferred wthout overloading by another val ue.
movdab2édptacié, she amivaatde eecoptacie ephtomaignidie twire ©RE Vgl passages.

provi des a nmuch qui cker response to systemerrors

whil e using a nininal anDunt of extra bits or fields.

[ O 25] TS, K‘féf é% 6&gher@in OF e Vfir's {eRdination ends is an

iani sm of a ara own using an error

msulglﬁsle@lglgacéﬁﬁenﬂe@lﬁﬁtuoens means 6602, which can form part

of other circuitry previously described or known,

detects t he presence or existence of errors mnthln t he

@ %é%%n W(f rl&lga ﬁ?rslln;}gaﬁag ﬁ% asr%t%jl%f tgﬁj,]ﬁ]'éﬁ&? Ends is an

| msulﬁﬂl&{:&‘ib laden¥nt USkheb@ehni ques such as | ook up tables to

store pre-selected error nessages, generates one or
nore error codes to indicate specific predefined

errors or flaws th n detected as. occur
1505  Bherts ol et 45« NEoHCATEEu s 631 0 gLigs A Lstor contacts
circuit or device as
Spac%ggsb %:tg a%E&?%eaﬁlr?‘%ﬁr%ﬁpr ogrammed sequence of steps
for other known processors and el enents. [00426] A CRC
val ue conparator or conparison neans 6606 is shown fo
ch@ktki nghe assemblyj ¢f ¢laan 48 @é@léﬁc@ﬂ?féim&éﬁéo‘@ﬂ%%ber connected
the sane as the CRC value being transferred. If
to th?ﬁ‘értge areSL case then a code conpliment generator or
geper at TROAEBABE SFCHRY RE ewhéreihSBel ghundin@vinelabérie a wire.
conpl i ment of the error codes as to not be m staken as
the original CRC pattern or value and confuse or
I|cate t he aget ection schene. An error code

ct ofAnglectiiqab CORNSRIOREIMBIHNEent or device 6610
t h en sel ?gltl‘ of L0 hAb &GO AG R Eoﬁ‘n?ﬁ&iﬁ 'atﬁrbtsmgtﬂ%c;ne&isﬁl@cement
insert OF overwite, or their pec Ive conpliments
conn@&toR R4 fifst ieAd end Asecdind dnisutavida d@ﬁﬁcement—omntc&or aira sgoend end,
witing nmechani smor means 6612 is a device t
whereirt die\fisst andescenndansilationispaeriepsconageors e &e%ﬂa 1gused to enable two
code f)o b nserted and overwites the correspondi ng
wuecﬂalrgft)% %BP‘E%dt’e CRC val ues, in order to transfer the
desired error codes to a receiving device. [00427] As
menti oned, the error code nmay be transferred severa
times, using a series of packets, so the over-witer
6612 may utilize nmenory sréﬁage el enents in order to
mai ntai n copies of the codes during processing or
recaII these codes from preV| ous eI errents or ot her

o, . a o,
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MDDl _DataO to a | ogic-zero | evel for 50 nsec, as shown

at point F, and al so begins to generate MDDI _Stb in a
woreuseyi4emnsi stent with the logic zero | evel 0OPCT/US2005/008152

MDDl _Data0. After asserting MDDI _DataO to a | ogic-zero

| evel , and driving MDDl _Stb for 50 nsec, the host

begins to transmt data on the forward |ink by sending

a Sub-frame Header Packet, as shown at point G

[00440] From the above dlSCUSSIOﬂ one sees that the

prior soburge arrestonpositéanes poiwegn ihepainef copsact mesihers; R

states as_ part of wakeu ence, For the first

st at e, QE%P al?Fé§° ‘%t%d%lf DHED2IFYRI hi gh for

150 nms, and then drives the MDDl _DataO signal |ow for

50 us while activating the MDDl _Stb |ine, and then

begi.ns The tompsiot bf CRDh 23aelbetein th‘Em'oatapt meeﬂasrsvinclkée a main body

wel|l to advance the state of the n terns of
mempe. @ AViGTu E15t LT AP HE SHAODH B B GEMATI b dadend in

[
are By LA 44 i RY BRI, LA e
nor e qU|ckIy sel ect the next step or process, are the
ability to sinplif¥ rocessing or elenents, are always
i n2%lenafibe cro@aon p Eamwrmv@honoslea@meg@eammes a contact

i nventive roach. to rocessin in
arm fipefng oo ABBERRelb SRy Grat Sy RIeCORE I AR HoPHRR, e
signal toggling. In this configuration, the host
starts toggling MDDI _Stb fromO to 10 nsec after the
ho26. dr ThesortneetolVDDC1dbat2H) faitlgm abmipriging st paithef surge arrestor contacts.
begi nni ng of the wake-up sequence, and does not wait
until the signal is driven |ow. During a wake-up
€ enc?hﬁ&&ﬁle&%? bf ERGY \&M;Rm@;ebﬁ ?%e ARG thﬁtloned between
si gnal "were alWa I c-zero level
the p'gm(gsgfg‘eeﬁfdst&lcymramves t he concept of time fromt he
client side, and the host changes fromthe prior 150
ns and 50 ms periods for the first two states, to 150

ggzzc giﬁgggrﬁg&ﬁﬂgéghgggh Bgﬁgwgggﬁﬁgeﬂg%#%gﬁafhmcmpanda
secofnﬁ‘@ﬁ Q{iﬁe?elh itREb At HbmRR Gs Wrfiguredtd rédededthe Y¥izbtamd second caps.

starting to transmt a strobe signal as if the data
line was zero. After the host has driven the data |i ne

hi gh for_ 150 cl ock ¢l es, the host drlv
i 32 | owne Benneeios of Claimy 23, durthgricompeisinih Sﬁé“%"ﬂ’ef and a cap
r r [ r bot h
mer i b B R e
first sub-frane header packet. [00443] On the client

side, the client inplenentation can now use the
geR@r at dde epmnertor O @éﬂm%t‘@ef %@ theinpalation dlépla%qment connectors at

e AYELEIF 5 S5 Bl B 4B} e BRGNS0 oo 2

Awghe data line driven hlgh state is 150 and data I|ne
driven low state is 50. This neans that for a proper
wakeup sequence, the client shoul d be able to count at

| east 150 conti nuo cl.es of the data lin .
bedhg hiBRCOMISEIE MG S IR tRoeargtiph sdes f dgory-installed
6t thbR&Re [ WO
sealag%%éﬁgugédswgfmf&{ anllﬁsﬁgmg |1%%A(§%¥ﬁh@;gl nto seear ch for
t he uni que word of the first sub-frame. A break in
this pattern is used as a basis to return the counters

t 033n i Mg icamnestosiod Glamps. crhereia the fieshcamang the sgenad cap are
f 150
confifiet Rt CET TR AR G Folliof YbiEeRin e

the invention for host based wakeup from hi bernati on
is very simlar to the initial start-up case except
that the clock rate is not forced to start at | Mops,
as di scussed earlier. Instddd the clock rate can be
set to resune at whatever previous rate was active
mhen t he connunlcatlon I|nk ment |nto h|bernat|on | f

1. .

o e - o R
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desire to request service but does not recognize that
the host it is trying to comunicate wth has al ready
wheganotne |ink restart sequence. At point G PEEUS2005/008152

client ceases to drive MDDl _DataO, and places its

driver into a high inpedance state by disabling its

out put. The host continues to drive MDDI _DataO to a

| ogi c-one level for 80 additional cycles. [00462] The

host drives MDDl _DataO to a |ogic zero |level for 50

cy1~3 es Tla@ccmgcvw r of Clagn 2P, wheegitherrap apqnaher lb@glﬂgéqudoto urge a

& L“ m\a ader P%cke %fter _Dat a0

portlpgo ?Wa\rqlg %‘eilésru 108 P IACEeY & tb cycl es The

host begins to transmt data on the forward |ink by

sendi ng a Sub-franme Header Packet, as shown at point

| .34.. |ThecdmeeoEbeClaim33l whprmin fliecgrounshing freMbes]s 4 wire.

t he exanpl e enbodi ments, Data in a Non-Return-to-Zero

(NRzZ) format is encoded using a data-strobe signal or

erteadennicnelog! EEL AR LRI, Soele e SRpRhe U 02,

be I eC oy Bé@ihg\Mthd RolsinpusRt éﬁislr@mlsﬁe Intedibelr @ng at least two movable
circuitry. Data is carried over a bi-directional

coverh ddfapied o regeivieitwi ng@n@rSalam}/ i npl emrent ed using a
wire-line cabl e, tho%h ot her. conductors, printed

wires, HF° Wﬁtr%’ftch AEEMPHRINEL Used, as stat ed

earlier. The, 34it @PBorthd '?ﬁémt(e%s-r&)mpﬁmﬁgﬂﬁ 'ﬂrﬁ@nﬂ\éﬂﬂ a&econd end, each
uni -directional link which is driven only by the host.

end dimeprisingodreinsilgtien displgeinest venngetof Gonfiguryd Whenableewvo wire pairs to be
there is a back-to-back state, 0 or 1, that remains
linkedhe sane on the Data line or signal. [00464] An
exanple of h
A3 1B001011- 2 durde fefob BOUAGIEA 1o ﬂ’g‘%ﬁgﬁf’b ik members; and
encoding is sgﬁmahfg rﬂérﬁﬁdilo@ﬁhedwmthmsﬁgearréﬁor I'n
FIG 40, a DATA signal 4002 is shown on the top line
of a signal timng chart and a STB signal 4004 is

sh on, a second ]
i opr 1F LHREBRAG CR A% Figrsih M, st AP FhdTe second end of the
cont%ll@? MRS Srel tPanSveriaiddse @ifmt&ét@ﬁ&n&@?ur ring on the DATA
ne 4002 (signal), then the STB line 4004 (signal)
mei ntains a previous state, thus, the first T state of
t he_ DATA si gnal rrel ates ththef st 10
f 087 he TistIsTRa 4 Cladkios s Suereip 1o, eLRdiSe Rpat 14 irg,
when the state, level, of the DATA signal does not
change then the STB si gnhal toggles to the opposite
st 3ge OAnlkléoiridal eerpiies ént likiagwWewirapairs, ¢dmeprisek£$ in
FIG 40 where the DATA is providing another T vg}a
That | sat leassitwo icentagtanerabersriagh sprsagtmemaberi bent todrave afirst end and

bet DATA .and Th
o s PEEERR SRR R AhPToed e RaRAR o receive
wueﬁia%f% Al insuldtsh pretedfivd edaBingevel or vaI ue as the DATA
sign changes IeveI to 10 . Wen the DATA signal

stays at silrge arfestoSpesitionpddietwesgghe sontact impembesp it e
state or T in, the esent e o‘i‘ and so forth, as
t he DATA EEQWWine ‘E‘E‘%@‘e“émli?“ eﬁlé%@gf P val ues.
[ 00465] Upon receiving these signals, an exclusive-OR
(XOR) operation is perforned on the DATA and STB
si gaal s The eregitaberminal ofKlas §8afurt®d Gompiisiad ailwusingywhe housing
on the bottomof the tim ng chart for | ative
compiiFip AibasmmEmper areat deast ?V@Ume&%bée SONFTS @f g tQiTgeRiYEstWo Wire pairs.
An exanple of circuitry useful for generating the DATA
and STB outputs or signals frominput data at the
hogt, antelehRiicabeemaial 6HCRImMIGC dpktsin fig drbendigg mefubenis a wire.
the DATA and STB signals at the client, is shown in
FIG 41. [00466] In FIG 41, a transm ssion portion
4100 is used to generate ad-transmit the ori gi nal
DATA and STB signals over an internediary signal path
4102 mhlle a receptlon portlon 4120 IS used to

o o I T an s
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Host Receiver Electrical Specifications [00476] In
FIG 42, a host controller 4202 and a client or
wale@plogmscont rol | er 4204 are shown transferri nBCpEsioes/a8152

over the comuni cation |ink 4206. The host controller
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
signals to be transferred, while the client enploys
t Hd. t hrfemethadaconuez§og tWO 3ATe PRl CORPRISINEhe
dri verres‘ﬁgnsi ble for gass e _of togwe Ohost. .DATA (4212)
enpl oy PTAADE 23, clectrical, SORCHIST ASSERIOL COMPISINE-y ot i on of
the communi Gagisppait b EomRR &ledliteys, @BEHY coMiSiisihg & F2dt@€rmination end
fromthe host to the client is desired. Since the STB

and afirgn@nnégiohaended as part of the transfer of data, no

addi ti onal enable signal is enployed for that driver .
(4212) . The & KERRLPAF OLcqninchMEmbers, A SOmPTRIng o84 termination

r LVErS . v . r .
et sp§EUBERohATen oFhgb e FEGL DB chTRRIBRSE S comesion
end atd@donkdct;ver 4234 in the client controller is used to
prepare the data signals_being transferred fromthe
client to tHeCONBEROr GUmNTISIRG 3 DUF OL Wile ISEEIYIRG Pasgges movable

e S S BT e 33 O30 b P 3R egpnd trmination e
%Blﬁf;};(ﬁg(ﬁlq 8P EDalr SF8Firesad shseROE Rb eheXecotitefiation end,
and a%g vof t age o%f se@,agr eviously discussed, as part of
wheréinehdrcdmmectat iscrapatieof cdmalisg heait ofl wieeshizom thabggond termination
of fsets cause the hjbernation line receivers t

end andreippareng die-Rain RfSRres igioaihe seqond ternisationgnd o1 o
pevel . [ 0047 8la BnHipYSadlld 4¥e8eidd the fIREFANGFSMERE nitfabers and
e conpo art o

fornmed as discre ents or as p a circuit

the sdBRHY E@u‘ of comActan@hberstindra cpanérhber, thet @gmdmbbraidapted to urge a pair
(ASIC) which acts _as a nore cost effective encoder or

of witksdoipethe Sisstuenmypatiqnomdyo] It can be easily seen that

power i.s transferred t.o the.cli Vi r.di spl
f r om t HBSGEHRE 2 §IRFOWQ WILS Ry %azﬂ %trpg?rsétfo}ggﬁlga% e ¢ member
d poSiadd and JIHRTHAD v®Wire raikiaial visihit§ P eiecti®f rmitation end;

an F@T_@ganporti on of the si gp%al acts atg the reference

gr ound cosing the gap wembteu pploythe basgrmepberHoorgsthgfibt wise pair into

the client device. The HOST_Pw signal acts as the
the figgtitermingfion &d: power supply which is driven by the host

devi ce ; RO A HeAPire FQEivifpRMR Of th

appl i ca T&(gﬁ@g g?%@%ér@%%?ce |Ese aITT ovveld I%g(l)\bd?‘alz:\g‘\?voup ©
connécor®@8d M. The HOST_Pwr signal can be provided from

portabl e power sources, such as but not limted to, a .
|'i t hi urmpving theronpeaterfoymahe Bt popijiop i WhicBhe|sergnd pair of wires

. he haost device nd. range.fr ks I .
s el B 5o AR AT e e o AR econdpa
of wifes iPIRENEEMb WARLIndTieEmmbasFerNd signal |evels

enpl oyed to enter a hibernation state (no service

requested, desired, or required), and to secure
service for a client. fromthe hosi, either by host- qr
o142t The meshenof Claimt b et Qffits Raig oEomties Hierbgs Horther
r ' : t he
comifff f 3rge FRPEF pLAEoted efluceniZic e pairHeop@iiindifers)
Shut down Packet being transferred fromthe host and

the data line is then driven to a | ogic zerq state )

usthg tRee medrdiofSdaianth fBTtAer commsising plaging the.congector in the first

.bei.ng .t.rrapsmitted ld I - Whi i :
posit i DRoyes ars e el i e BholtRhuindipf nd PRk test clp

MDDI _Stb signal line can be seen at the bottom since

MDDl _Stb is active during the Link Shutdown Packet.

Once this packet ends, the logic | evel changes to zero

as the host drives the biad’¢ircuit and logic to zero.

This represents the term nation of the |ast signa

transfer or service fromthe host, and could have

o o, o, "
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state machi ne di scussed bel ow mi ght al so be
i npl emented using software control of such devices,
WO y@sogl4ky as prograns stored on a storage el ereEnUSIING/008152
medi a. [ 00496] The general purpose processor function
can be realized in some enbodi nents by taking
advant age of the processing power, or excess cycles
avai l abl e for, mcroprocessors (CPUs) in conputer
applications, or controllers, processors, digital
ina tsst ot of shocanneeios t BRI eleaiieal icanneskion bptwegn aenisal office and the
ASI Cs fou(g in wireless devices, in much the sane
first (HRIPEHOLE S ore nodens or graphics processors utilize
t he processing power of CPUs found in conputers to
perform sonme functions and reduce hardware conplexity
and. c oSTie. method vé Claimd Is fmyhﬂr@oatpausmgg)lamngrmg:ennwDr in the

scconSuRPHIOR 15 YAHE 1671 i FREE59 SH 16 SoGiid HFAgAgom Sd and plcing 2

test CSB% l,Ga g&ﬁgjf tl‘[ijeﬁgdn‘ﬁg&gpto lebtGHl ERciPcaltld fé)%lﬁﬁ@een tge central

erre era processi ng

officé Qid 4 b@@emeéata to be Vi evved on a di spI ay
(mcro-display), or to reliably receive all packets
sent by the host device, the client signal processing

ync ed wth the fo channel ti m ng.
[ s‘k‘] E@ﬁ&?&c%ﬂﬁf‘et hsée {)Mﬁcr?%p(d Hgnt and the client
C' rcui tShAePsr bf chifta&URGHBRS,| dabh YorpABIng ¥ITHEY tefthi@don end and a
for proper Signal processing to occur. hi gh | evel

first commgetaom @id; st at es achi eved by signal for one
enbodi ment is preaented in the illustration

of FIG
49. In q:wgpn(hgalrp gorB@)cg dnembers, cﬁag\%p%mpqlwg a second termination end
states" for a state machi ne 4900 are
and 4 %"98&{ g@“ﬁ%“éla%hggor i zed as one ASYNC FRAMVES STATE
4904, tapaifeiXirg MveSoNContabARiembéty) 2virngn 480first acmhection end is
three | N-SYNC STATES 4908, 4910, and 4912. [00498]
connettedue biirss end of g sgr@parmstogtcat@cwgezbert%@ tar §§1089 Carnectlon end is

t resent at j [ tarts in a
Comﬁ?%fgoe‘f %%P%@ 4518?@5 ACECA LY 9% g&s‘éﬁiﬁ% es for a
uni que Mrge bite§tbepdsiticiled %Hﬁvefeﬁ @E@gdiﬁ@ﬂﬁfrg@&ﬁkﬁbr &dhddct members;
is detecte It isto be noted that this no sync state

and represents the m ni mum comruni cati on setting or
“fall-back"” setting in m%‘g‘ra T%/ge 1l interface is
sel ect eHBIOWREIEL iCQRRECI 1 tHESUTEE ATEHT i ng t he
search, the client saves the sub-franme length field.
There is no checking of the CRC bits for processing on
t 4@ fiThd adserdbl, ofClainn5 | whsrsinhthe baseahembers somprises an arrestor
obtained. If this sub-frane length is zero, then sync
contast farepositionigdhe gurge aEEHas beivesn ed?grryo frbgse,membeEs- 4904
| abel ed here as the "async franes" state, which
i ndi cates that synchronization has not yet been
acky evethe dRbmbEL S Claiin 45! efu?ﬂh@ﬁ@tﬁfgbrﬁ@ng 8 firgkehfet@comprising a
ondi

havi ng encountered cond 3, or c tion 3, in FIG 49.
pair Gf Wire weceéying passigesfmaeablel etsyeen 4 Srsgpesitiern int Whish 2epady, of wires is

then the sync state. processin ceeds to
held amst e TiFlermpatiqn el Az gepad Bostiop . W@ﬁﬁ@e&tg of wires is
mser@ﬁni'ﬁto Qﬁst terﬂﬁhiﬁ (élt &R, WheldP 1R QER&SIY chﬁabh@@leﬂeﬁﬂ)vﬁfg the pair
ncoun errng con , of condition 5, In FIG
of wieldfrbinathe filr§t térfneination endramd hreingerdng thegpaiir @[rmubssmdeﬁle first
packet and good CRC determ nation for a frane Iength
termgratign end-t han zero, processing proceeds to the "found
one sync frame" state. This is | abeled as neeting cond
6, or condition 6, in FIG 49. [00499] In each
situation in which the systemis in a state other than
"no sync," if a packet with a good CRC result is
detected, then the |nterfa§5 state is changed to the
"insync" state 4908. This €p in the processing is
| abel ed as having encountered cond 1, or condition 1,
|n FIG 49 On the other hand |f the CRCln ‘any

o, o, o ..
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E. Alternative Loss O Synchronization Check [00517]
Wil e the above series of steps or states work to
w@emdoel4di gher data rates or throughput speedPCT/US2005/008152
Appl i cants have di scovered that an alternative
arrangenent or change in the conditions the client
uses to declare that there is a | oss of
synchroni zation with the host, can be used effectively
to achi eve even higher data rates or throughput. The .
ne48.i nvEig assemblytnfdlaiem 7 hiagthemeonprising,d §¢cond CORRECIHT €OMPTISINg a
. but with the conditionﬁ f.or chan igﬁ%states ﬁhﬁn%fd'f .
pair pEIWiTETeRvTIRg PaSrRy TRl €, sk Rstidhin whigh g hay of wires is
held g?:iﬂ A9nl @Qgc%éxﬁ%rnﬁﬁﬁi(fnréﬁeanaﬁ%mrﬁfbo%ﬁianH-wﬁmﬁﬁ}% pair of wires is
steps and conditions are presented relative to FIG
inserfed, inwshthe Bedohdl yarhtinition ends wheresn the cehmicts isnapable of removing the
~conditions useful in establishing the o erati%ps,of
pair phwirge{raBthe second termipation rad and rgingerHng ﬁ@@m Ntresyigeo the second
¢ STATES' . and "I N- SYNC STATES" portions are shown for
ermya ?9F§9'In addition, since the resulting states are
substantially the same, as is the state machi ne
itself, they use the sanme nunbering. However, the .
co#li t | Theafsemblyefr{giaing 481 furider cemprisinga Sougieg, the Rpyréng
operation) v sqnmewhat o that.all ;are renunbere
comprinih bteropher BT R mErt piateit e RS meSBE R Gl figured t
receiv QheGﬂrsYEiiﬁ V3 c&i]tactjct BhemtRPs, (RésecBRd pfipbf cfta@ members and the surge
convenience 1n 1dentifying differences. Since the
arresferY0WatdcRifembet.at e i s not considered in this
di scussion, one state (4904) and condition (6) are no
| onger used in the figure. [00518] In FIG 63, the
system | L. digsp I
o b ot A sk Rl &f Gl 4B E ko B TR RO Mg hEkdpna
connetf BorftPlisks adfaiholfy @nd 4 MmovEhisle rédeptackt dteancveablpereteptacle
changing states fromthe no-sync condition 4902 is in
contginingith¢ wiregaceiring passggesne di scovery of the sync
pattern. Assum ng that the CRC of the sub-frane header
al so passes on this packet (nmeets condition 61), the
staje ofrpi BQeRBRKS CRIRASS MMEred fik Firfaindithe sé8fid R&mination ends
changed to the I"'n-sync state 4908. A sync error,
are iauistidn displ&@ment ¢dnneetosse t he state nachine to shift to
state 4910, and a second occurrence to state 4912.
However, it has been di scovered that any CRC failure
of <&an ' u H
outZor  TH SRS, of Ll 53! N el 3h1dToe h kel KB mnectors
acceftPd Pair HN Rifes haGRE algaigeioRaboiit £91y0 Aot 20 ANEL Wi | |
cause a nove to the two sync failure state 4912. A
packet decoded with a correct CRC value will cause the

345060 R nbl FEEHN 2, yhA R U 8% 2Py e
pﬂnﬁg@ge or determnation for 'every' packet. That is, to

the state machine | ook at the CRC value for every
packet to determ ne a | oss of synchronization instead

of just observin -frame header packets, lLn this

ot guhe assemon g bR« Snesas OB e 5 AcRgRdy surge
protg&ér determ ned using the uni qgue word and j ust

Sub-frame header CRC val ues. [00520] This new

interface inplenmentation allows the MDDl link to

recogni ze synchroni zation failures much nore g‘%i ckl

and?3. t hdhefsseambly of ClamAds Whetsia thedirshenmaceos Biether coaprises a test

[1..[00521] To e this system nore robust, the
PO“g@ﬁ@ﬁ?k%ﬁﬁﬁW aé?%g@gga'or utilize a subframe counter.

The client then checks for the presence of the unique

word at the tinme it is expected to arrive or occur in

a signal. If the unique word does not occur at the

correct tine, the client Céﬂ'recognize that a

synchroni zation failure has occurred nmuch nore quickly

than if it had to wait several (here three) packet

N I e o, M
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of wres is inserted into the termnation end. FIG 3
shows anot her expl oded perspective view of an
we@bmshyideml connector assenbly accordi ng to anetTE82005/008152

enbodi nent. FIG 4 shows an expl oded perspective view
of the electrical connector assenbly of FIG 3. FIG 5
shows a perspective view of an el ectrical connector
according to an alternative enbodinent. FIG 6 shows
an expl oded perspective view of the electrical )
c6hnecTde assemplypf Glaim 48, whergibths sacqndreopaeator/ rtippepmprises a
of é\n el?deectlri.cal cggnector according to a further

test P BEMITEINTECHY S 18T ERd%s a perspective view of an
el ectrical connector assenbly according to another
enbodi nent. FIG 9 shows an expl oded perspective view
0657t he Thk astemibtybf Claim &6t wheress thelgroumsling-mEmber isF @ire.
10 shows anot her expl oded perspective view of the
el ectrical connector assenbly of FIG 8. DETAILED

CRI RTI ..expl oded perspective view

(?E§'an gge%tﬁé%wg%%%\@g@%g%énbl y 100 according to
one enhpRasFL.coltact BEMBER] eth connoemtmberasne nbhavekDfirst end and
includes a first pair of contact menbers 110, a second

a secqudi andphexsin tietseeandirad somppisesahsel CHHRRIEE slot famnadtherein and

a ir of. wre receivin a .36. shown in
conﬁggr%ﬂolr,ec?lﬁg aYIFpavalg ¢t %F&égﬁg%?ecﬁgﬁ%@gllo each has

a first dier inRadthOoriptibidel? pAin Of Yifel resdiviag passagésofioddle between

114. The first termnation end 112 can be an L
a first positioatin ovhich s phiao€ mares icheld @pard frop be)firstoandi agdrassgcensl position in

_receive aninsulate,vvirefor any qther suitable. ble of

which:ha pair1af Wisgsdp iseartechinte the; first e, WRETRID, heFORPFALoT i apable o

. . g . ' i ti
remotfie Pyt O w R b ing 538 Bl B G e BB TN e first
end; the wire. The first connection end 114 is configured

to electrically connect the first pair of contact
menber ¢ SBIEE areestarposisieneribgiwreen Be copRetmeEmbishad 120,

The second ir _of ,cont r 2 h has a
second at%PWiP(ﬁ% Plgﬂlbgﬁﬁon%%tegﬁ%%g S@%od%g%g)ghnect ion end
124. The first termnation end 122 al so can be an

i nsul ati on displacenment connector (IDC) or other _
st ablTheconnestarcrf Glaiap 68 dfurtber eaneprisingam hpwsing, she fousing
wire. As shown in FIGS 2A and, 2 t he senb 100
compisieg ey DEGCRCOUIENEEL 6 TeRTtF HEVITLPAr Gt} Tgpgrs and the
HGGE! of PESMRARd 0 ESh pair of wires into the
secongga%ﬁjtc?@ocﬁﬂ?g?%@gﬁéa;%tg? rea}(;?@%%?es are helod rgaparP ? lrfrom
first teAginag@Oad.t ermi nati on end 124 and a second position
in which the pairof wires are inserted into the second
term nation end 124. FIG 2A shows a perspective view
of ..a comnector .in f ] L ' ' DA
w55 ey T 36, RSk R s el Sorried d
moveaBi# redebfacle? heSBVERbR RESFIRIE EdritAinitig@He WireareCAVINg Phsdages.
In a second position in which a pair of wires is
inserted into the second term nation end 124. The

first termnation end. 1 nd the second ternination ..

o o i aoBneate i A 38 et Formaring f ntrond sAisstg comprising a
I
held apastfranhi the) sevand bad apd 4 sccohd pbsifio tn whichahe painnfiwis is inserted into

tel ephone wires. However, it can be appreciated tha
the sqcpBd g8 SHirginthe) CRIISCIOE lso‘"é'@?@ﬁ Q8 14180BE BRIV IRFY égm the

avi.ng ,at her .. es .| ' t Yod, D, and 6
Secongiredlgoaggr{al r}lgg H%I %lﬁa%}\'#lggoﬁ& fﬁ%esg‘g)glgeen ly 100 is
desi gned to acconmodate wires of different gauges. For
exanpl e, in one enbodinment, the first termnation end
114 can accept a pair of \é%tres having an 18 1/2 AWG
gauge (F drop wire), while“4he second term nati on end
24 can accept a pair of wires having a 24 AW gauge
(Standard tel ephone wire). The connector 130 includes

A NN o T o A PN A

1819fn body and a
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to about 19 AWG Typically, the AWswire is a plastic,
paper or pulp insulated solid copper wire. However,

wo bmsoermect or 200 can accept ot her suitabl e eP@DUS1008008152
conductors. The first cap 270 has at |east two
openi ngs (not shown) configured to receive a pair of
Wi res. The second cap 280 has at | east openings 282,
284 configured to receive a second pair of wires. The

first cap 270 and the second cap 280 are confiqured to |,
ur@fe a e eansacter ot ClaiindSe phsrei thei sogtackmEmRers include a main body

i spl 1t t 12 24, .
memfro Apl PTG oG 0 6 Seoafd Sors (e EBiadpmSe ytend ina
directibh 5t¥¥antiafly HeBsverseO W MbindRAly iferBe? (0¥ the Ediact Bithitfet.

menbers 210, 220 from outside el ements including rain

and snow. The housi ng 250 includes a base 260, a first
cap. 270 _and a seco cap.280. The first cap 270 a
C 3. e BRRICmECtoB0r b e WisEruh Eadsn st MERBAT RGeS a contact
arm éagndﬁﬁgirpfdﬁédtiﬁﬁ%qbé?ﬁntﬁhg $atlsvetseABhORART b@fy member.
SI neous. us, 1 n operation, a palr of 'wres is
i nserted through the openings 282, 284 in the first
cap 270 or second cap_ 280, which is then C[iqped to
urg"e t hEhe epnmeetoe af Egalm 63 fuyithes SOmRFiSINg RPAITRf Jusgs YFestor contacts.
di spl acenent connectors of the contact nenbers 210,
220. FIG 7 is another enbodi ment of the electrica
cogylect phe ditfhebtbr bf Claif a2 Wheekim tHewusse@rrebadt it Positioned between
protect the contact nenbers 210, 220 from outside
the pelrexfsntge arreston@dpntgctsai n and snow. The housi ng 250
i ncl udes a base 260 and a single cap nenber 280. In
this enbodi nent, the two pairs of wires are inserted
t hgough i . ’ . i . .
51 6650 The orllepll BEG s, Sttt B uEp hehilcpid d e
then crinped to urge the two insulated pairs of wires

onto the insul ation di splacement connectors of the
cofit-act Araethed ef rerentryyiy arrglectrigalgepngeter asssmEct i ve

vi ew of. an_.al ternative. enbodi f Lrical .
connect Brotge gt TR Bk Rorbiop GofiRbing a Tl of wire

recei@ﬁxgeﬂﬁbéageﬁ%vﬂﬂ%éﬂ\@ﬁﬁ adirkt positionan ivhadh £ PALE A€ tvif¥e IKEIS apart from
310, a second pair of contact nenbers 320, and a pair

a terminasion ged and est@mdqositian in whidhethe pEBOf wares iy gpserted into the
termglrg{igt? tsxi? , \gl;‘rf-.'?rglgtr]tgq.rg ’ ?tgp gsll%gélggﬁ?ﬁégg’vggg Fl}zbﬁ%irf (I)tr \gltres from the
i PAd AR reid %gg% ir Bf flifes linth A REiARoR BAd;314-
termfrﬁfel@ Pﬁ?@%rm ﬁa | gﬁBEeilrﬁg 3112 clzlan be an 1| ngul ati on
di spl aceweing theonaettor fiohDEE firstrfasiyiondn which the dirstepagmof wires is
insul ated wire or any other suitable connector ad%ﬁ}eg ..
Ol wire 1s

held apart o) the termipsian eded th yesondrpesivion i whigh fenfst
i o ferabl v Jpi the insul ati f th
lnsef?eﬁgﬂfoa@ggérfglﬁéfo% qPi erces the insulation o e

rembving the insulation fromthe wre.
The firgdm@eneetfirgipadnét Wwitds frémaBé bormiet@d bl anoving the connector
el ectrically connect the first pair of contact nenbers
from3he s¢cond Ipesitien dmwhishithe &ifst paintod aviresasrinseeBmOthe tegmigasion end to
air of arrestor contact nbers 330. The.second pai .
the T§t ROsRtoR DG & SECOR Bals A VREHR DEdRHAC 15 (ihisrmgiion end.
end 322 and a second connection end 324. The first
term nation end 322 al so can be an insul ation
di 6%l acThe nicttwdrofedihin 67 B heocomyrivtng msertiaplasecond pair of wires
connector adapted to receive an insulated wire. hi one
into eIFORNEALPR COMPTiSHEMPIIR OFVISE rees1ving pagspgesimeahicgtween a first
positginnfl)lev{f%iétl}% p%ﬂdoft\% es s %Q"agip‘éﬁrf@g? t%ﬁrgpﬁfon% na%ﬁea second position in

case a first conne a seco
whichQRO B&it OF wdréd is inSErpRICinto/db Yernthtion @ad Rad nwvikdhe cdfiector from the
has a pair of wire receiving passages novabl e bet ween
a first position in which 3 pair of wires are held
apart fromthe term nation énd and a second position
in which the pair of wires are inserted into the
term nation end. FIG 2A shows aperspective view of a

e - L )
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configured to urge a portion of a wire into the
i nsul ation di spl acenent connectors.33. The connector
w@booSlogi4mo 29, wherein the cap nmenber is confi geeBUS1005/008152

urge a portion of a wire into the insulation

di spl acenent connectors 34. The connector of C aim 33,

wherein the grounding nenber is a wre. 35. An

electrical termnal for linking two wire pairs,

conprising: a housing, the housing conprising a base
first pesitioerinavidckathel seeend paoofiviresHis dieloapartsfrem dhe egmingtion end to the

receive twq.wire pairs:.and .a cannect.or he connect ar,
secondgaagiiog; i vhich (hgisPeugt! RABTHIALEe rabied Moiprs fesfiRgh Rl

first end and a second end, each end conprising an

i nsul ation di spl acenent connector configured to enable

t vé9. Wi rEhepaethed o Chaiml 67) Kexdher compriginggriacisg the connector in the first

osi tioned between the contact nenbers; and a )

positgRaD NG AR oS HEES ekrandray thfeteEninakipp Fnd agd placing

.he term nal [ reln. '
st iggn 8T RGP o1 3 O bR e b Eotddcibn BB central offce
and th@tdrighationleagt nenber. 37. The term nal of d ai m 35,

wherein the grounding nenber is a wire. 38. An

electrical termnal for linking two wire pairs,

I S{NQ: I . nh . 3
rottber “Pifedigd pE T oF, SRS aTiE Wiking Hebefiftidich we
seco%sﬁmﬁyﬂiag 112 paf! df-wirés iBRhguked vath the kerRfindtid@reddrind placing a

onfl gure O recelve a wre having an insul ation

test qipdh @aést pertaxfahé ogineetos L et the elestrival guaettioprietween the central

bet ween the contact nenbers; and a groundi ng nenber
office antha CUHBAMED t he surge arrestor. 39. The electrica

termnal of Claim38, further conprising a housing,

t he housing conprising a base nenber and at | east two

nmoybl eTkoOmehsd dd an4iare?, oviiepeinitheterminavion engés a pair dDinsulation

The electrical termnal of Caim38, wherein the .
displageonent| Fonpeptoneonfigyred tairemove an inaulatiem Fampthe dstandseerpd pairs of
two wire pairs conprising: providing an electrica
tonnector assenbly conprising: a first pair of contact
menbers, each conprising a first termnation end and a
first connection end; a second pair of contact )
meTther sThemethod afifilaisi 67 fartherocmmpriséngniuttéing amenshef the dirst pair of
a second .connectigon end, wherein the first. connection .
wire gl degRare iPRETORE O A STARSGH WS 1BHLIHE PEFS Feoei iaisaggs and moving

¢ hdlh el . . e

the GARRRT (Pl ETHI RO Bhn Ble ftl ful BE G, IhISER0REm the
termiafi6® encs tdhk dectpdpositionin Whichsde firg phizrofiwiad isdnseeted into the

and a second position in which the pair of wires is
termimajer el i nto the second termination end, wherein the

connector is capable of renoving the pair of wires

fromthe second termi nation end and reinserting the

pair of wres into the second term nation end; and a

base menber adapted to receive the first pair of

contact nenbers and the second pair of contact

nmenbers, and a cap nmenber, the cap nenber adapted to

urge a pair of wres into the first term nation end;

inserting a first two wire pair into a first pair of

openi ngs in the cap nenber and positioning an end of

the first two wire pair in a vicinity of the first

term nation end; closing the cap nenber onto the base

menber to urge the first wire pair into the first

termnation end; inserting a second two wire pair into

the wire receiving passage of the connector; and

novi ng the connector formthe first position in which

the second pair of wires is held apart fromthe second

termnation end to the secgond position in which the

second pair of wires is i n®8rted into the second

term nation end. 42. The nethod of C aim 41, wherein

the first pair of contact nenber further conprises a

o o " I I T T T

wire



