ANTI BODI ES DI RECTED TO CD20 AND USES THERECF
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wap@siisab7 on clainms priority under 35 U . S.C.  RABUSD06/020442
U S. Provisional Application Serial No. 60/686, 992,
filed June 2, 2005, which is incorporated herein by
reference. BACKGROUND OF THE | NVENTION Fi el d of the
I nve/ntl on [0002] The i nventl on rel at es to nonocl onal
B i3

su dNDEItENDEﬂ‘E AN D&SBAR(ETM EEPEN;DENIE ENNGD:EDJ WECTORS
relates to fully human nonocl onal anti bodi es directed

to CD20 and uses of these antibodies. Aspects of the

Bigld ohthedmvantion r el ate to hybri domas or other cell

l'ine

ant | g Rerent (nBe BoAALP IENEE o IORpHERGHLAF Bystams and, more
partealartgnb aofNBIMB asédisg apsoatuabwtimethbdl. t he activity

and/ or overexpression of CD20, and/or the presence

and/ or activity of CD20 cells. Description of the

%%%kgo%ﬂd@'fttlrlé BRRRtioKD20 is a 33,000 MV
that is 298 am no acids in

| engtTodiniBhes hmphryed:mo cganmmcstmswysm@e fpraiar gariaty of purposes.
nt.The 'UTR is 1 ase pairs i
Ak Bewotia di B neY guditis anTaRRioh Py ditseS, e detection
o@ %ﬁoﬂaaﬁd P& Ecirdcfioh FGkdrs. [ 0RR4 SER¥OP-tent NI £6FRO6AL0 Widmer
h denS|ty only on the surface of nornal and
gxa@sazos tiagsigisipy code hmeny lcroyhmrdyytﬂlel A8 av@tenadgscrlbes a method
an!d1 gﬁgah%tug Br cé{f r{uggﬁ grt 5%@3 c{f Cg}rf%dg{et%bﬁ b&?e s such that if an error
aa@pad Bnd Ibyc lbédtiont dtea ﬁ@ﬁeulalntdm@arbyt& e ggieeddes bre thhalit veded byte.
aci d sequence of CD20 reveals a hi g}ﬁj y hydr oghobl c
Fyrtberethe s efcodedbirise airdudsparaming WBiRRiTeOnReEE Fo ¢ pBgle byte. The
i i€ |
AR 28R Kkl Rb. (EBERAR O bAEBlE ponding to te
cbmﬁﬁat cetdnditelievxfe&md tresiydues schEnceneditid %tMcﬁlﬂg’amehﬁerelative to the byte

DS HGA IR 10 Gersgy T bl o Fs OB aihin @ byte

kfn[)@{pt(gibé Eescnhtal phophorylation of a single protein.
CD20 does not share any significant honol ogy with

ot herThkn@6A et elogs noTiperadd 3 wedid%o drsigoimeyly obspwweeryvectors to
S uences reate t SI | ari.t
PSP o N e BT aRY: FoGrhes fobons Wehay e Sl fphtentation

tﬁe&%mb@&ﬁﬁlwlyhnpteh@htdaﬁ@h@ﬂdm]:e in particular the
G erm nal src kihase-binding protein (Cbhp), CD40, and

maj or hi stoconpatibility conplex Class |l proteins
S(u'}/rt'(fars! gfthA'iHe qgy, binding to CD20 has been found in

cases totrnauce rapid translocation of the
rml equineiples dfithe gresafttisvention Prdvidereetimdues dopmmplementing a coding
currently sel |l therapeutic agents that target t he CD20
SpheRGi A FRETRERY I}letg oot %F)@P tq QBReAPELHOT gy Presay jnvention,

SEaep ot D D MRS o O, g o

veGersrather /P an lzagpear, thide Nravhigh ar armos gréaterathamri) i| Bbdyexemplary

mgd RUEAerT e o008 Sriistiniant SNRLTS | By vectors and

eﬁ%cﬁﬁ?tﬂe‘?\lﬁ absiet @Qtab/'e&@fsrlﬁtoaégﬁﬂ%a?lt){]mfﬁﬁﬁﬁﬂéd G&Whdr¥ according to
and inhibit the growt’h of cells that

apxquceding GORMue. MEbh gniwsiing byiemkicgh mdr st leai dBrshppitioney the NB
can include, and are not |limted to, either inducing
apoptosis of cells expressing CD20, inducing antibody
dependent cel |l ular cytotoxicity (ADCC) in cells

expressing CD20, or inducing conpl enment dependent
cytotoxicity




(CDC) in cells expressing CD20, thereby eradicating

CD20 positive B- cells including CD20+ | ynphoma cell s,
weDReA3d4eukem a cells and normal B-cells. [ 000B¢T/UR2006Y820442

enbodi nent of the invention, the targeted binding

agent is a fully human anti body that binds to CD20 and

i nduces apoptosis of cells expressing CD20. Yet

anot her enbodi nent of the invention is a fully hunman

PR dite rvaftorsnnicoldyertchded ectuds titab axelii€pasitydindaphndest. Further, the

B4R S ELER G S Soral! B S Rek Fry Githevcbtors into MB
ehevded tvieodrs thaBark WlidpdribyHdEHIndER O aile BdpaARL &%gﬁ%{er& Ratoded vectors

binds to CD20 and i nduces conpl enent depen
CEN ABtedRITBIY yoRressaations akd ¢lterestp rapsesenigti@mabat §ro0aplementary to

' t ' inds to 0 .
T TR N X Y T ——
apededto teauby thdbermgdiny soherh€S\ friictRnsdfaReM® encoded vectors can

Cel %{g‘i terd o viability assay of Ranpbs cells. In some
hay baprehmol changsheiliss dian wholamerige Romplsaichtgtipnr asi esmpared to
: 0 e a t 0.
Py a0 B0 WELLIR0 SRy g o v
peeselRctag torireduoe andbu ciibgardipiiptatiniisate thBamelmtsof disgarity dependent

standard Cell JTiterd o viability assay of nos cel |'s.

FP g‘gnélecetﬂﬁocfpﬁteﬁ?aé’? ttﬂ‘f@%nts}’IB%ﬁ ,C?‘éPgeéntP - BiaR diveple-vector
SapletRitatiber a0k redi i !

Cof f)cel | tsa. 1expr esé f%’ ﬁ%%fg%vﬁﬁ%rﬁ%g%%gg&%gﬁ?&%%é&ed vectors
theh bave imdividusd binanasynlkol dhengeslcambe iBcomparisabitbiat Yeast some other

f s cells., In sone enbodi nents, the
pg%?oﬁ%g% t?%@rgoegf:%ﬁ?%%c}lﬁ@ref'i ont hereof, has an EC50 of no
nor eIt hafnorebepetifie. abped - IUn SceBiplard - ddrbodInéf, ofQhO Invedfion, N=8,
0.04 ng/nml in a standard A amar Bl ue viability assay
M5710R:m8 s 2tk epplarn ¢regding sehene swbyantinblyt elohingtes the amount of
' t i [ t for. bi ndi
A PRI RO BB, LT SRRl O Bl son ot
vegsiceandembienitom . Thé@dathplhry anediagiokime@nin piddace a DC-balanced
anti.body bi nds 20 with a KD of less than 12,
UARHERRYhrogaaRd the N oPHER deiopentors fhat mpR tesispertryindependent
L Ry PR PRafh Yo Dord i hall o lading
riunhlgngihtrichgrdgtebihad mid hreaapiEndstl il a chBdlendéhtard Gairld¥, appended

P Bk Sl R RIS S e v
eﬁ@dé@S%tb@&Hatmﬁ{V@iHimarg QOHBb1 EKhn@BecAAPREN BB Me sdul® data vectors

anti body conprises a heavy chain am no acid sequence
coale Hpsa of dp Hispeniy dndependist eneddsid rvgciosy fiwh heGDR)bimdry symbols

- f t nc S in Table 8. .1t is ted

B SPUALTRs S1SUF e POl Ao B o an o

biaagosghbad tIEDRre ebapiEntatd 6Nshe Paie Jf CHpF%MDﬂ)iﬁaryK@Q%ols. The
et al, Sequences of Proteins of |nmmunaol ogical

eSS ENCOMNEL PrhERNet ¢35 asSigTH apmgl aridutafotheolB3saugce data vectors

(499 I - 3. nent. 1S .a .
PRPBERE pndig herddd! Srabrsy i TelBo PUkEY compRIS shenges. in
cdm;dvmemﬁai paics) p cemespbading jgaﬂebé ttho di]iisp?‘itjcf; %ggnmn& MB encoded
avi ng.an am no | d sequence Q _
V{C@%ﬂ?ﬁbﬁq@?%wﬂﬁ@eﬁaﬁ? bipaty SHech 8PS PSRRIk fpepdied binary
b0 aty, b [ l i .
A Py RARL D < Bl S0n Bt IlE vootors of the
of the sequences shown in Table 9. In certain
enbodi nents the antibody is a fully human nonocl onal
anti body. Accordingly, one embodinent is a targeted
bi ndi ng agent that binds CD20 and conprises a |ight
chain conplenentarity determining region 2 (CDR2)
havi ng an am no acid sequence of KISNRFS (SEQ | D NO.
202). [0015] A further enbodinment is an anti body that
binds to CD20 and conprises a heavy chain am no acid
sequence having one of the CDR sequences shown in

o ~ - o o o -



in Table 9. In certain enbodinents the antibody is a
fully human nonocl onal anti body. In sone enbodi nents,
WO b@eitsnaent i on provi des an anti body that bi ndspehesmaere20442
epi tope as any of the antibodies disclosed herein.
[0016] One enbodi nent provides a nonocl onal anti body,
or antigen-binding portion thereof, wherein the
séd DAslYectOk RitRE] bR | | '
pol ypepti de hgg?ﬁge%ﬁgggﬁg%gﬁﬁgﬁg?ﬁgﬁ%ﬁﬁ%“ﬁ%?&*?sn?ﬁgﬁha“ng
a depdingnvodiirde fellowadebiatwe baidy of complementary pimatyi symbols, to certain

e f asburther, conpris a |l ight chajn pol ypeptide
R R g T TN R h—
with réspbEne Gb@éb@bncﬁﬁ% bRADE thOS vedlbls 9T B ARp19Y RRbdih®Bcheme can

b
t hereof, wherein the antibody, or binding portion,
2lsQ) AL gIs R 1PTHE f Yhec sraee drsd yemsprsithias domespegdtthéhe encoded vectors

3 NQ one. enbadi nent ... t he. .

WA RS ol SR W ot Render sk B Ut bink B of disparity
indepedértesncadéd ghétoshthian apeokygRinetdRr ay iaﬂgbﬁlﬁgr_ symbol positions

se%ﬁnce of dSEQ ID NO ;32. Still another enbodinment is
CXCCRIAD RPRSHLed WRELYSYEPOlSor ant i gen- bi ndi ng porti on

t her [ i-hody, j.ndj rfion

comprr eSSt ITRT b e Scnliiat A oA TebsP B of the source
d%@q@gngsethaf CSE@HOMM@. théGdispat’it}ﬁ Illﬁiep?’ﬁﬁ?t ﬂﬁ(fhﬁd,edt\ftetors’ having a

anti bo or. .bi nding portion thereof, further )
138 ARG 40 TR B S PP DI ik FRysedvent binary symbols,
wheaueRCengle sSR! fInlel ifchek %E%nsgﬁbbﬁe{n ﬁx%blggcggggér? of 4, to

of the invention i'nclude human onal anti
selggtad age ef fhecﬂaW@edmem@r& ha0pRe a thivé baiany tymebanbidpbahased with

[ hea chai 0 enenfarity deternjnin .
e Pl e S orl B BRI b Ot 1on s heme can st
fulther &6ichROELRSIHPOOIHATE sB@icedBtaGRIBtoRd 8QrdsPEAHAE t@the fraction of

heavy chain conplenmentarity determ ning region 2
e“@@ﬂﬁ%)"%@ﬁ eBpERgi hjand ©atwhi chinges.ads 2ompldmaghary pairs, to

' . s ari-Ly: 1.nl ng, redi on CDR .
oS DSBS A5 BRI LA O o ey i
alk bipk e sgmbal ipbyitided exeapnithg dppended BinkGDRAhbols. The exemplary

cot.responding to canonical class 1, and _a light chain
en@géf-ﬁg 8 eG4 Xpt duther deshgh & l,e@sé@owcg)ra( ebikg)source data vectors that
BRESRAPRNH"Bisp RitF ARG 8GR 18]vi3 R ead
° errb%di rrent_se ofsls_t hg ﬁ%gﬂgﬁﬁng;elnl ncIdﬁvcfgkcﬁgngdnm%%o%ﬁ%ﬁglmn of 4
folew ed brliaegnglh dinapy wymBD2D 4mwbseqrant biaryasyeeoly, what Baid single

iR HRRR! S L AR arnRheSobe® i e IrEnd o int sested nes of
thé UEAADBAHARR ha¥B RO i @Sarld Bl R bitr AL AL omplemented with

conprise a VK light chain. Still other” embodi nen
regngel tp soERIPobAnE wekvelehe 8 veetotsl onal anti body t hat

co [ 11 ght_ chaij aired with.a heavy.chain
enco e%?%?/e sgér&%ée %?Q/eec ‘gf f 1; g’?§ péeserll—%lrg’fn%%rhvVCB%lﬂgn To exemplary
engedénenttheno tReRnelta®nd sectdrh thaVKorkdspbitd Mk HispaArétg independent

pol ypepti de is encoded by, or derived from an o
CHEQGFHLVeRIRE frugasiade piolgash P4 vevrca daterisetosnitbetharsrin qveradl disparity

SR A SO S IR Tl s i

symbrbpositidm ‘Ghése rveetntsocinriendppendddewitnbaaty oyinbsl000desthdse that
t ar get ed. bi.ndi n nt that hinds an epitope )
hays A Ve 1%%“%8@?% @&W&Wg apols B.Ner thoge)whigh have an

still other enbodi ments, the invention provides
targeted binding agent that does not require Al ani ne
170 for binding to the extracellular domai n of
CD20. [ 0020] One enbodi nent of the invention conpri ses
fully human nonocl onal antibodies 1.1.2 (ATCC
Accessi on Nunber PTA-7329), 2.1.2 (ATCC Accession
Nunmber PTA-7328), and 1.5.3 (ATCC Accessi on Nunber
PTA- 7330) which specifically bind to CD20, as

di scussed in nore detail below. . [0021] One

enbodi nent of the invention is an antibody that binds

- A A ~

N a o o e o o



[0022] O her enbodi ments the invention provide
conpositions, including an anti body or functional

wo e@gieoat7 t her eof , and a pharmaceutical |y acceptBbE®06/020442
carrier. [0023] Still further enbodi nents of the
i nvention include nethods of effectively treating an
animal suffering froma neopl astic disease, including
selecting an animal in need of treatnent for a

onealp ldesprrity afi Qeatles samce datarivactstsethitngpriesparitietoadispeaity dependent

th ticall t d f f
CHSBLI e SR bgay T [k DSBOEF CRBarP S HNEYES dspaty of +2 and
@ 91%41121@'6@% ab |d?sp&§@1|fde%§ﬁdeﬁt Hl18R38 %ﬁ@odeﬂ %é’c@l&; thﬁtq{ave a required

exanpl e,” | ynphomas, “i ncl udi ng B-cel omas, such
negatino staeidriy isnarityl apdptro néemmyo thﬁrﬁwm% peeotsrwih tBO zeros

aﬁlzgelgg?cjag Rﬁg%b t@ﬁtlgc o*lérecg Eira{n L n t%nsscr?%% galgaatt%f'yLaﬁEas? olle of the

fdlftidg cofdtibns: Y(ﬁ)f‘dﬁd)ﬂllwndty TEPﬁhBUE 1180L) ¢b) %tﬂelwhth binary symbols
ol ynphocytic | eukem a, |ynphopl asmacytic | honmg,

ﬁhﬂw deendavith bipegyhorpo

gt (cf @51d) Wiy Pecyy fEl have at most
3 %ﬁm@ﬂrﬁgo¥%WE % giahﬂ%q{nedlate grade and hlghgrade
& éaneous enter |ynphoma, marginal zone
B | yimhb Cﬁm&ro(el\/@di'él' ey toes thiandﬁalrreqmildsml érd dispyg) depeadary encoded
cell leukem a, diffuse e | ypphonmg, .
BRIP4 25 b, 1 Ao %:ﬁmé Sopres e SEprepel B with the

t i f.e [ '

o POEPIA0 ol gl ek g Bt iy encocd
veabls hapimehe maquirddChdgative saddig disparitex afipd escodad [vgdiers can have

I d fr B- NHL f ol |, gwi Ri t :
biF RS0 B5BETH Fu AT SRR BobRER RORbiry;ymbols o1
abplidl € FRLN0ARe QbuRE (B! VoY tiiak @8frbdpand o @Y ABparity dependent
sufferlng froman i mune system di seaSe, i ncl uding

es@ded tvieetgrsagrnafithel inchude ek ebasif fovr balewasdtsofise daie VepiRrpdhat start

V‘{l eﬁhgnpgg%,r%lgs}snf 1§ pﬁ%@?afq]% galr%gngaré)l 2 & %P'S]ih 1sSﬂ1tR:g&ep@ndent balanced

eh&vded |v@ﬂafs aat hdvedyreljitiaéd peedid dtading )dld@lafi@fs TI&ES@@Q&)ded vectors
[ 0026] Treatable jnmune system di seases i ngl ude
car Byl Rinay gymibels denicabép the sorycsigtasvegtare aail the 'bmary symbol 01

ﬁﬁ%ﬁgg ko “ﬁleﬁf agul ?Hfhtep She solRe€ Eiht@sv'e?torso af L&tdsho dnd to the disparity
der ma , system c sc erma a
dspdndents em;oded]fvleawmabm yndimﬂme bt thaste &8 eso(itcBDatall veetoat ithed have a
colitis res iratory. di stress syndrone, .meni ngiti .
désaeréf@/h% +4 el thif opiigly ong| G BF (P UTBPR RORSIEONS o Janihe trailing four
gﬁ Qﬁnb(ﬂg lﬂ'ﬂlﬂﬁq @&Hﬁb&mhﬁ}%&ﬁ lﬁnﬂ?h@*ﬁib@ﬁ followed by 11, (b) the
eficiency, nmultiple sclerosis, Raynaud's syndrone,
tﬁﬂﬂmbm Binsynymols, arp U &hphd therlsastingifoub binasy syRabale preseither two

Behcet di hrit
FPUSOR AP GRALIYY DGR ATt CEat FIBe [RGB Rbgyt 1 and
th DR Gyl ARRAy AFmbSldChe 230 RGHE €d) teapatid tvo bmary symbols are 1
t hr onbocy tgg@nlc pur pur a and chronic i di opat h

anfhrtberireding mbmapm spubels dierdl§t iTheand#i @urm%% FegipEs can be

n%?g’\éﬁllrgq %% 8‘%83?(2}’&{&5 tﬂl( 51‘%\/ §{h‘§ rﬁy 899-11-1 %Pg %%c{h%%ﬁtnggﬂﬁ/’e starting

dﬂ.ﬁﬂﬁf}l OTiss erfdoav® vectéls Saaseve H&lejll syaibolsidehtysabialitel 18 source data
Orenn's syndrone, chronic renal failure, acute
Veﬂ@@ﬁ%ﬁ%glaﬁﬁﬁéﬁbgﬁgﬁéls H V, and herpes virus
associ ated di seases. Additional disorders include
severe acute respiratory distress syndrone and
choreoretinitis. O her exanples are di seases and

di sorders caused by infection of B-cells with virus,
such as Epstein Barr virus (EBV). [0027] Additiona
enbodi nents of the invention include nethods of
inhibiting B-cell tunmor growmh in an animal. These
nmet hods i nclude selecting an ani mal in need of
treatment for B-cell tunmor growth, and administering
to the aninmal a therapeutically effective dose of a
fully hunan nDnocIonaI anti body mhereln sald anti body

Y s a P, F A/ Y T L




the preparation of nedicanment for the treatnent of

di seases i nvol ving CD20 expression in an ani mal,
wob@easeet he nonocl onal anti body specifically BCTUS2006020442

CD20. [0029] In other enbodi nents, the antibodies

descri bed herein can be used for the preparation of a

medi canent for the treatnent of neoplastic diseases in

an ani mal, wherein the anti body specifically binds to

CD20YefTfiattiegbthe soewpldast vectas shasesrespaidutbethleydiglaningpdependent

AP AHEHASH: G s P Bt CC RO 306 FEPyldOf e that s
m'd S5edob AR e%@&dé%o@étdr MaliRe JMi§RERALE O o84 a%&iﬁ%dq@ég&me starting

for the treatnent of i|Inmmune di seases in an ani nal
digpasiteiand tihin thet fobodyl 18pd0i Saill furthem dise sair@Diga vectors that are

00 Treat a I
mpRe PR e EndsL SRR AR U o REREYER 1 Rhio R have o
diNbdity i0TC.D UghidN@laidsRie B 618 oBiieelollovitigpbslditasisi C(a) the tralhng four
I'eukem a/ | ynphoma and mature B cell neopl asms, such

bBapeymboky isaiude OV delkrresdt1ta DEn REpAADIETENtRry bipaly] symbols, (b) the

iy Rasy g;ﬁnwgg%fs;@ﬁé v or og8 ) RREILTRIGHEL Symbo is 0 and

tHe)tfﬁﬁlhfgrmuf Mﬁb.l)y syhols swloar1 I(&mtwuaahﬁg:ﬁ)/e binagy sihhbads are 10001,
grade,_ . internedi ate rade and hi rade FL,
a%(e&n@s dgaﬂflta $ix &H@% éml%? S [apE SRR 'lgr’&ré Fparce,gate vestors can be
|
RO BT {3t PR RS0l BPLEAY PRl BBty saring
dispamjyl,oaml t}m a:mdecj/tvecmrs @inabave biebily mtﬂtcﬂsmhat are identical to the

s T &y BOFBGUIBRL CEPP R ARt o 1 ar ge
cel | iy TRARIBLE @ét@}f) datd Dechsld ktal Q&Tesﬁiﬁ’cﬂw Bt disﬁﬁtllt‘)s}ql%pendent

rel apsed or refractory B-NHL fol [ ow ng thuxag§
endededpsciorExampicisieat lqap fneectiirs that bavei md;lrsmmt@y ehandssatisfy one

i.Se .Veegen .'s G anul onat.osi
o k* Rt BiREfioR TE0 e TR Puy DHy Sieliols inplydgee peir of
céfiplemeh@fPBindry éyﬁiﬁo@dﬁmﬁ)%& blgqme birdis easko1§ DBOb) the first binary
ulcerative colitis, respiratory distress syndrong,

sybal g and ﬂtqnl@&tpfh\éﬂ hipgry Smb@hswﬁslw%(ﬁér@péw@mbmw symbol is
og Yt
035F P uaiak MR AP SHEBHL AR, i N 1EhaBNSE By symbors
a®j (0gmdnhs trsijing Emrr&nnaryl gpnbole amm)@n dihaliétdasm vdeairs eafn s mapped
dj seas Behcet' s diseas ne conpl.ex nephritis
tq bSAe%eg?ﬂr BoARTRibat paia %%P‘%‘éhggu et B e dispaity,
aﬁcﬂfh@ ggﬁ?y LRSI 8Fthe $HEI MA@ Gllétcﬁn b PRI & those of the source data
ocyt'openi ¢ purpura and chronic idiopathic
vedtons rvsbdx:tiat: bmary synphod pQir @peh@ddbyham. anem a, nyastheni a

rav nephritis, sten1c t hemat.osus
?heuhh?%‘?fﬁ H‘ﬁo t%SB‘”(t F%«K)Ce ?Po?i?‘&ogd‘@rﬁﬁﬂ% ?{% present nverition, the
RPN GYUSme @éﬁl\é@s@n el ﬁ@ﬁm%%turmczzoﬁtrbhw@m@l fol & ,least 7 MB

Orenn' s syndrome, chronic renal failure, acute
dispréfert idependenin oreueseasing  ecndedarepnirel peestrsr et have  primary
r%z%%ﬁtaﬁérgsﬂ rgd fgtg%,%f a{ég)rgé} éta& nr?sletshg za(r)é;] %%ﬁ%eéme%gal%g to the primary
et eld. NThé $ncédell edonB¥BNPIES o@hﬁndh&@@l&es MBdvectors plus two
|sorders caused by |nfect|on of B-cells with virus,

apprafech HEpY semRoar Lhe | prijaary EERpsentans] ofEths o WR rogresponding

| onal
oo b o BY P R SR B Ceuh SR int PRt Porag
O her enbodinents relate to fully human anti - CD20
anti bodi es and anti-CD20 anti body preparations with
desirable properties froma therapeutic perspective,
i ncluding high binding affinity for CD20, the ability
to eradi cate CD20 positive B-cells and B-Iynphoma
cells invitro and in vivo, the ability to induce
apoptosis in vitro and in vivo, the ability to elicit
ADCC activity in vitro and in vivo, the ability to
|nduce CDC |n V|tro and in VIVO and/or the ability to

" ~ . 1 T T Y T L




anti bodi es, or fragnents of those antibodi es, that

bind to CD20. As known in the art, the anti bodies can
wa@dwans@geously be, for exanple, polyclonal, PCT/US2006/020442

ol i gocl onal , nonocl onal, chinmeric, humani zed, and/or

fully human anti bodi es. Enbodi nents of the invention

descri bed herein also provide cells for producing

these antibodies.[0034] It will be appreciated that

enbodu) reespiasityo Equtaliee miimwsefoi, o) aeqammdt stdrting tdegpatity &npositive, (iii)

Ia f or m, of bod t hod of generat
B Bt S emacna o bnay Eotls, Freeng B8 o8 FHOR Bt binary
b Hadld vAI8OSF Bnd@NGih)Dadiin{ &hdleighthaMh Ay s ?{hbbfét &€ tcogg%ementary,

uman Fc region) or an anti body fragnent
améﬁf) etghﬂF@ eylth)bmary ﬁyrabIQiS piecompidreerdaryj body can be

i RGOt pRR BeClhET R at e Pear e e B is rosdive. i)

fhath, bﬁﬁﬂ eﬁgmmsﬁmhrmd temhtwlwysfsﬁﬁb@@l hedrd by PalGeBEz&b and fifth and
genes,  encodi ng_the antibody. In addition, the

S%\"r‘?fl'ihbb’élﬁ”éésygﬁﬁ’lso@v§laﬁ’@h@ fOReii n antibodi es such as

Eggg Fggérél?/%éﬂﬂlg fz'efebgh,é@ dr\éﬁ‘éﬁ)«.{ Q{%?lgg aﬁty 1@% iv%,d (1i8 first two
bmar,}l syaebalsaldlhsidwouthely cyiabold havd ewllue of eél@%ld NgirdNfourth, fifth,
éh antf&godles}@g1 cribed herein, vectors having
SIIX SEYEY AIPETYCS l?ﬁYFe%Yﬁ wsoltfigotidhg ant i - CDR0
anti godid §m§re#ga1|§ %f ¢8) ﬁqﬁﬁ%ﬂ?t%l:ﬁglg‘%g%}r%ﬁéﬁ% |‘I_Egmél‘cﬂzfe %ﬁ'lgpirst two

nucl ei ¢ ['ecu
binkey §ymveht amla'stsma) bm&z’ry@dfrrﬂ»blsri’ramd auciahg @fizeantnd 2O, fifth, sixth

t b t. |1 dit
o aae Kisbiteh e bRp et e o WoBressed o
pr oduae séeg NI hhesiWwebold QwatkoNavE eRAYRI Al BRermnate vectors. Tn

anti body. [0036] A further enbodi nent herein includes
certaie exaaplaty prlorilimpriy ofithprasdnt mweytx@mtth@ odinesy tapreSBABtions of

T NI PN R ——

paatamgmeas&ummpfatﬁﬁphgrthadédoagimbcds@er eof, and/or one
or npre_ orthol ogous sequences or fragnents thereof.

[ 0037 st} pratherAspet ok sxapplapagebodipent ehibe pavsertainyeiion, the

5 SRRt PP 03 RS B, e

d8e e'lettofsympibmamaugmmmdb@ddztes tdaplenentimd B kinahy signiadls Bf a given
prevent CD20 induced tunor

ce%t%.e ess CD20
BT S Fetai5dp FB L PRbt B oHFRISgaPESenEHIoRS of one of the
I\/IE@hc%td@d Webﬂok@&@éorﬁﬂ@m@ﬁﬁﬂggfé@ thal 6 9); 1lla§% %?EREE ﬁsﬁgthm given

to treat or prevent 1mune di seases.
Oléfnbﬁdhm@m sofirce hdata rveentsi oThe il bickersy ayn’rbctllsl(mindﬁe complemented
nos |seas nditions i h an antjbody. .
e SR Bn e B S el o Rouiet Tendisparity
dé;%ﬂ@ént @ﬁccﬁ@a QeétBrstandahé @diﬁent hihnfird &1@[%’1‘1‘[? abadhdTRdtéh the required
nmet hods for the identification of risk tTactors,
staiting Wsspprgtyofor dheseaatienlaraeng oftthy MRy emfoddd gectews. | e complementing
Oféf)%gS:tZlg{% ?\g}ﬁﬂghp% \(f)s\?!éa}rﬁg?(e 1Ire onsf%i/e nflit ' %io%g, tof cietermmatlon that
thangiverCBRAEdat vdeadi i@Ssuchrcase HB oﬁﬁbﬁdﬂlﬁﬁﬁﬁﬁami hﬁddle@ﬁ(i‘Bﬁﬂ Sncoded
conprise admnistering to a patient a fully human
VERHRL- b@@@%?ﬁ SPENHTHERICRS SRR BE PYETNag sHbgantiplly Icpgillel.
protein on a cell. The anti body conjugate conprises an
anti body that selectively binds to CD20 and a | abel .
The nmet hods further conprise observing the presence of
the label in the patient. A relatively high anount of
the label will indicate a relatively high risk of the
di sease and arelatively | ow anount of the | abel wll
indicate a relatively lowrisk of the disease. In one
enbodi nent, the |abel is a green fluorescent protein.
[ 0039] The invention further provides nethods for
assaying the level of CD20 in a patient sanple,
conpr|3|ng contactlng an antl-CIQO antlbody mnth a

I T

o -



di agnosi ng a condition associated with the expression

of CD20 in a cell by contacting serumor a cell wth
w@rooansi46CD20 anti body, and thereafter detecti PQI/UR®06/020442

presence of CD20. [0041] In another enbodi nent, the

i nvention includes an assay kit for detecting CD20 in

mamal i an tissues, cells, or body fluids to screen for

di seases involving cells that express CD20. The kit

i ncl Wdesxamplanyt msthdyd dfhddcobingdsicodedCid2Bomnidtoademadsd source data

for indicating the reaction_of the antibody w th CD20,

VPRI SeN tngpfte PP e SRR 05&@? LREBSPRE d0VEIHBR ORFYAe the step of

oBRIHIROd¥lu UrevB iRk ' | i

CDZ.O%JSBﬁ)II by AIMBTEAREIRtord B:oBE LOREHinG B0 isggeg'sé?fsthe kind

daseripad.spdl then gedodingythernédded yeeton intvea kluralityrof lewrce data vectors

iLnck.ud f det [ th [ ti body.
P ool RaRIe: OF e hEShAL PR 0S a1 abel ed sevond
ant i Dedykehipddry iesnbdfingddit iof BRERHNGAEP Wri shcodih e E6Irad H%tatv'%@tors into

antibody is labeled with a marker selected fromthe
cHFAsian vedaLs: aeqordinsffon exanmile.dery ending sphewn of ke kind described, and

: ' e dj Lal . 004 Yet .
0 RRUEL 09, 90C ook RAMEL LS Bh, P RA8e E iy st
apipemdagpe snatulgondifll orsioassaaplamenting trhodlle ax®r £Sbin@y symbol
of CD20.in a patient, by admnistering to the patient
complemeating oddlfount of an anti-CD20 antibody. The

anti - ' ; L0k St :
be. o P L ORIERR DAL 5 &R ok ectors int
Nehsourorddes vectorsh énadchelaagewitha ading swhemadifdhé kind described, and
t her.apy. Far le, a ocl onal , olj.gocl onal_ or

SR GRE ORI VPG SPeCrpona AP BIETEfk canridlge @ full vector
c8RPRIRAlSg AlodBrelARIRY SRhbsl ’C_Oﬁ‘l?fyn%tiﬁ% fdldADCC,
and/ or induce CDC can be adm ni stered 1 h conbi nation

wi t h Thesér agl ethonnbieotsi fraitést anduadvrantagbs opitlod pfeserdttinoention will

irectly. The method,,can b rformed.in viyo and th .
o FE et Fallah AP yS e fEReion obiloBRve shodiment
tiepdIdivieRisSto HelteadintdonfdediOn aithi thosicempanyinparavagdid i ed
to enhance their capability of fixing conplenent and

participating in conpl ementdependent cytotoxicity

BrfdPPescribti g JENt S, the anti-CD20 anti bodies
ce their capability of

acti ing. effector cells and participatin

inan¥?%o&y§d% %ﬁéﬁ?ﬂc@ﬁgﬁﬁﬁiEﬁﬁ?d(ﬁﬁgiy¥a%n@V@ﬂﬂ@WhEWﬂmd of
efdHAATH iRRBE S dardcBQvigNdre b iAd o iifvertiah, be modified

both to enhance their capability of activating

ef f e€lr2 deh Iflovagthrpshoming pae pergible spasifibmdmeatapevidentncoding
C%y 9 §§£gkay (ADCC) and to enhance their capability of

I Xing conpl ement and participating in

conp FeGEN s-ai@Ppe RE&N Ehdwih © hi@iol stéps ERkxethPRAMhethBd of decoding
.anot her enbodi nent, the Invention provides an article
ipgccaigiangeav ity the nraenti@vengion; cont ai ner. The cont ai ner

i ncl S - : L i | - .

ant i gy’ S Shd SbuAEBL Bl PRk b ERdingin accordance
wiithahe pdeeent dmeason;i on can be used to treat diseases

chargf erized by the expressjon or overexpression of L
CD20! %-oé4 BOVSh 2Bt FEMRIGH oBITPRAISIE Oherly AYRARIUS IO encoding in
j : [ j LiSEeSESyl nvol ving the

&§§8%§§§§3%a%f%%%gg?&%gﬁgkﬂg?ﬁgﬁgnt.-Etno nonocl ona

anti bodi es and instructions to adm ni ster the

nonocl onal antibodies to a subject in need of

treatnent. [0046] In another aspect, a nethod of
selectively killing a cancer oys cell in a patient is

provi ded. The nethod conprises admnistering a fully

human anti body conjugate to a patient. The fully human

anti body conjugate conprises an anti body that can bind

to the extracel lul ar domai n of CD20 and an agent. The

agent is either a toxin, a radioi sotope, or another
substance that will kill a cancer cell. The anti body

g . s " o



results in the delivery of the agent to the cell. In
one enbodi nent, the above conjugated fully human
wandochswy7 bi nds to an extracel | ul ar domai n of BDROS2006/020442
anot her enbodi ment, the anti body and conjugated toxin
are internalized by a cell that expresses CD20. In
anot her enbodi nent, the agent is a cytotoxic agent. In
anot her enbodi nent, the agent is saporin. In still
anot f&s. énbklodvarent gxdnydarygembodimeat rodidarniapparatus. for decoding in
0048] In.sonme enbodi nents .of the invention, the
ag‘f%‘%‘%ﬁl‘”&@ia&r?%%?ﬁ&ﬁ@‘?ﬁmtlméengﬁf‘i bodi es provi ded
her eipnGay eicpRel #1886 d 1550 m i
funct i on. sgg Shi el déﬁﬁaﬁﬁ%tgﬁgﬁ?, (28812?%8@ Bl Shbbdiments of
thepreseg7@ents8im; nkawa T et al ., (2003) JBC. 278: 3466 and

o £ ok SRR g s rasa oo gl g aspegts of o

eRibadienegt &P peddemingentios; results of CellTiterd o cell
viability assays w thout cross-Iinking of Ranpos cells
i ncubHER 2R3 Rraspniables af variows pncpded vectars agcard@g to aspects of an

: ' )..1.9.2, 1.12.3, 1.13.2, 2.1.2,
e%lpgql%enééﬁt.h%pg %%Eféxgen%& 1,1’ andt he Rituxan(r)
("R FIGi phhywanhi inddyduab el diagremcpdrtinstitabi dertath &dpects of an

s cel is shown on the y-axis and anti body
egggg‘&ﬂlF%’{%Sﬁrqsgnt%Yﬁ%O@n the x-axis. [0050] Figures
3A- 3P1@g €29haPhs BBRW sﬂgwhﬂgeeﬂc%ﬁéﬁ tv%ctgﬁs &&?ﬁ%% Ufspects of an
cell viability assays wthout crosslinker o nos
exanplaryi anchddanent ofithdpraysipsinveBiod®;, 1.5.3, 1.4.3, (Figure
3A) 3 1.2, Bl (Fiqure 3B),.2.4.1, 2.2.2, 2.1. :
(P oh1s 32820 i s iyl ordhua yiials st i lstracive
ehbbllialat bOGk inénMb@bi | ity is shown on the y-axis and
anti body concentration is shown on the x-axis. [0051]

Fi guF¥s. Inisptahteshpranh sneodehivegjorstd angdustragivefemhdinkent of the
irﬁ%Hioﬁ’-! ability assays w thout cross-linking of Ranps
cel'Ts”incubated with mAbs 1.1.2, 1.3.3, 1.4.3 (Figure
4A) , FIGS. 3B1-32 afe Bellibidusiand B, vedtotLackordind % an ehib@dient of the
40, 2.1.2, 2.2.2, 2.4.1 (Figure 4D), Bl, R tuximb,
Pregest mEREOmgM % viability is shown on the y-axis and

ant i y j i . axi
oL PSRRI Bl SR bBRY) o LRTRle or e
praseexaventdb®] apoptosis assays W t hout cross-1inker of
Rano I i.ncubated with s.1.1.2, 1.3,.3, 1.4.3,
1.5, %,K?i. %451*233% Yt @Sww.t@g ghovyinggsoprcepdaja yectorspng encoded
Grslad FeQUs&ofitrol RididtX] Bk caadnd! witl ootk %gédiﬁ& ¥ndbddiment of the

t
'shown on the y-axis and antibody concentration I's on
mveetiom;axi s. [ 0053] Figures 7A-7D, 8A-8D, and 9A-9D are

grap | the results of assa f no .

UF TGS SR el St Sncraian GBFROCR, P ors according to

af EmBUdiaEenPéF thd Bles6@lihvdntio®s, respectively, incubated

with mbs 1.1.2, 1.2.1, 1.3.3 (A), 1.4.3, 1.5.3, 1.6.2 .

(B), F1G®, 51A160 2orgsent , talglep qopjciing. asppots 20D @ degoding process in
I X | control. Percent viability is

aé%%%%ﬁg% j;}!bgglﬂgena%%dﬁhaeﬁ? %};g{étd%/w%ncglr%em ration is

showRI@EN6 1t fzen Wawk FiaglH0 5,4])11&:&)&!14{1&@%&@111'1 9f an@daicircuit according

show ng[ results of an ADCC assay of Ranos cell 1line

1q Fepsted he RTpseppByention; 2 1.1-2, 1.5.3, 1.10.3.1, and

1.1 1.3.1, Rituximab, and 1g@ control. %viability is

shown on the y-axis and anti body concentration is

shown on the x-axis. [0055] Figures 11-12 are graphs

showi ng results of ADCC assays of Raji (Figure 11),

and Daudi (Figure 12) cell IiF\Igles i ncubated wi th mAbs

2.1.2, 1.1.2, 1.3.3, 1.5.3, tuxi mab, and 1gd@. %

viability is showm on the y-axis and anti body

concentration is shown on the x-axis. [0056] Figure 13

is a bar graph showing the results of whol e bl ood

assays of Raji, Ranps, and Daudi cells incubated with

mAbs 1.1.2, 2.1.2, Rituximab, and 1gd@ control using

o ~ o T
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mMAbs 1.1.2 and 2.1.2 nediate greater cell lysis as

conpared to R tuximab. [0057] Figures 14A and 14B are
w@e@phso4showi ng results of whol e bl ood assays BET/US2006/020442

Kar pas- 422 (Figure 14A) and EHEB (Fi gure 14B) cel

lines incubated with mAbs 2.1.2, 1.1.2, 1.5.3,

1.10.3.1, 1.1 1.3.1, Rtuximab, and 1gd@ control. %

lysis is shown on the y-axis and anti body

conc &€f®8.a62ArB iand shemnlogin daedingaxissof thbiencwlng tiscuit of FIG. 61

denpnstrate thaﬁ Eqﬁg 3nd Kar pas-422 . cell, lines are
2(BETEE If e 5 PPl PRRB A BLE HBA PreaIL S e above
ant i £(263 a0til Pleek eBadiRel Gt £desd @Y fcilrglﬁf”al:éaflorﬂihght%ran exemplary

l evel s of cell lysis.” [0058] Figure 'S
exbadimenppiohe sreseitngvantieny esul ts of a whol e bl ood assay

conparhson, of 5l vLi€ activit SN . 5. 1 1.
COTPRGS Gl i RS e 85T iy fiPor . o
atdplieg iiserabdtifeit cfan®preSdnt Whehgorkha@d. Percent lysis

at | _Om/mM is shown on the y-axis and the ARH 77, i
DaudF1G EMER, 2 Sywkem digem kA pR s5aRplaryNeave AR, SYRght on which one or

o8 gy IR et SN B

respective he x- 59] Figure
16 is a scatter plot showng the ratio of lysis in a
whol e bl ood assay in a panel of cell lines between mAb

1.1.'2 and Rit xi mab and between mAb 1.5.3 and

Ri t uxi mab. Each synbol represents a human donor of
whol e bl ood. The ratio between the percent lysis at 10
mg/ M for each anti-CD20 mAb and the percent lysis
achieved by Rituxinmab at | Om/m for the same bl ood
donor is shown. The ARH 77, Daudi, EHEB, JW2, JWS3,
Kar pas422, Namalwa, Raji, Ranps,SC, SU DHL-4 and

WEU- NHL cell lines, respectively, are shown on the
x-axis. [0060] Figure 17 is a bar graph showing lysis
of Rituximab -resistant cells RRI-Raji in a whole

bl ood assay by Rituximab, mAb 1.1.2, and mAb 1.5. 3.
The percentage lysis is shown on the y-axis and and
Raji parental cells treated at a concentration of

anti body of 1ng/m and | Org/m, respectively and

RRI -Raji cells treated at a concentration of antibody
of 1ng/m and | Omgy/mM, respectively, are shown on the
xaxis. [0061] Figure 18 is a bar graph showing lysis
of Rituxi mab-resistant cells RR -Ranps, RR6-Ranos,
and RR8-Ranps in a whol e blood assay by Rituxi mab and
mAb 1.5.3. The percentage lysis is shown on the y-axis
and Ranpbs parental cells treated at a concentration of
anti body of 1ng/m and | Omg/m, respectively, RR
-Ranos cells treated at a concentration of antibody of
Ing/mM and | Org/ m, respectively, RR6-Ranps cells
treated at a concentration of antibody of 1ng/m and |
Ong/ m, respectively, RR3-Ranpbs cells treated at a
concentration of antibody of | nmg/m and | Omg/ m ,
respectively, are shown on the x-axis. [0062] Figure
19 is a line graph showi ng the effect of anti-CD20
anti bodies, Rituximab, 2.1.2, 1.1.2, and 1.5.3 on
nouse survival in a Ranos i.v. paralysis nodel (CB 17
SCID). The results show that three anti-CD20

anti bodi es denonstrate potent antil ynphona activity
when admi ni stered as a single dose nonot herapy. The
nunber of days of treatnent post tunor cel
inplantation is shown on the x-axis and percent
survival is shown on the y-ax{s. [0063] Figure 20 is a
i ne graph showi ng the efficdcy of anti-CD20

anti bodies in the Daudi subcutaneous tunor nodel. The
nunber of days of treatnent after the tinme of tunor
cell inoculation is shown on the x-axis and tunor
volume in cubic mllinmeters is shown on the y-axis.
[0064] Figure 21 is a line graph show ng the efficacy

o, NN PN g, ' 1 o T Al 1 o e T . o



time of tunor cell inoculation is shown on the x-axis
and tunor volume in cubic mllimeters is shown on the
wQ@ 2@%i13046f 0065] Figure 22 is a |ine graph showemusive6/020442

efficacy of anti-CD20 antibodies in the RRI -Raji

subcut aneous tunor nodel. The nunber of days of

treatment after the time of tunor cell inoculationis
shown on the x-axis and tunor volune in cubic
Drtailedid¢seription of ﬁ'wﬁarlcerl Erhbod/inﬂm'm [ 0066] Figure 23

ant | BT F e, B B P TS LAY U400 depicting

nTeft‘lﬁ)anGfS’se br @h e@&@%@la‘i’fr bt r{ﬁrb(:ccﬁfﬁﬁtﬁ;'é WHE dnk rﬁ%g&g of the present

tumor cell inoculation is shown on the x-axis
inveren, dlenpasling) Nebibiny syitibo] (B esairdesdashventors intpd-binary symbol

Y s Vot SIS 193 0 SndfuRl il eERG oL ORBinidy o plunatiy of N

sb@td @udangclor € ak RAbloM:t 1D2¢ @ﬁli Efdod 6¢B (s8adck M2 vectors into a
Ri t uxi mab (10 ng/kg) and 1.5.3 (10 ng/kg). The

Pb@?léé f e cngogls §e@2@¢®m1@g t¢ gn @mmngcsnhqm@ aypa&blgck 104. The

a | ode
@% l?gﬁ'arﬂreg\%r ¥V1H 1%?1 e}‘; ﬁcqude Pg‘%’l g \%1]&’ rgréc?cﬁ%g tihles. In the
enecalm@schaﬁEMtLlEﬁt @Eﬁﬁ%cﬁ‘ﬂibm &8 ITHEO&REEEBRE@tors are mapped into

Nﬁg/B l\/gl\rr [ 0068] Enbodi.nments of the invention

§8gqds deﬁelfsetbﬁt Fe disparity gndapredand nHrrthgit ateest eseequdiportion of
t t

R N Sl gt et e ARG TR B BB ey B el bisparity

d@)dmdcnteaﬂllbdlane nprémarfy tdpeeseatiorsi and i aiietnatie réprebenbutionn that are

é | bodi es, and anti bo,ij% Mepar ti ons that

c§halepzg &b&qmeégmry deRIFRFntatignt h [ MB epsagled werpigtdypically have

MUNEBRRGL yabd1 P ﬁeﬁﬂ&ﬂoﬁh@xﬁ"@r tﬂ@%h&ﬁf?xllge?égmla eap&‘;ﬂacﬁon of the MB
propertiés, including strong bindinga

ewpaed vedersdtaie binary syrib gbangepoyhaghan WholBJr\gpmoh onmplementation,

0 _an to el
SR TH) § obrePRliak fein oo affes it abPeR (e oF s gencral
ckdifiple e @D@e agédin topniplenvéritdtRnandn i Be V*)éﬁbm{ego@@] obtain alternate
Enbodi ments of the invention also include isolated
TEPIERENEHONS af HisRestyodepsadent @BQ‘Qﬂ@énY@Cmi@I ivélile binafyesahbgl, changes

OHE? tll}’d&)grhgﬁ %Jcbodl e 1%xﬁat‘ijcf ;%neg i zﬂlﬁm nfnu!;CIJ Ptﬂ%g@vﬁl} disparity-

ui&péndent@ich@afdmtdrs)knovm anti body fragnments, as
more detail bel ow. Enbodi nents of th

descrj bed i
i nvefﬁ“?3 aﬁCOéf % sehseie gl bedrpsslectedito éS‘(‘B}Céﬁ spleﬁtqtrylaﬂm phipinate the
b
RO RY Aefiglacks Voo o QRS A ol il E BHEon of the M
e@ividad s gedtanssttbat daaste y b{nBHO) symetidl s chc’mgbs pothdticéhan whole vector

oSHblsnieHAvR SPRRG P rRPBRE B nrRIcBAR e N ASuTBE G Yigtors. As

ubddep@eidnt+da06ings thefanldugebt r&i@hpgﬂlt%e@e}ﬁﬁderﬁrgn'co@azgectors that fall
anti bodi es are useful for eradicati CD20 positive B
gl tedinttion dBsdripeprontempéii¢ssa réﬁMetmecmmrsqmtcoﬁt asti some other

p%%é %gﬁ e %ﬁ%ﬁl 1&) 891 egzlnggxﬁl{ler%@lre% fﬁ gil(gerdeﬁerem “substantially

eipiiratioxt ehd Mm()ﬁilﬁc@ disPait§! Hep e htodbdA¥ors Ahat fall within the
i nducj ng conpl enment dependent cytotoxicity (CDC

)
dessribed Bagticagselndesimpina conglsteselisninption andeant ¢1@@natmreof a sufficient
re n

b e LU SpaIRG WP ORI o i RBhin hE ifipge fracton
B- cel | Iynphonas such as Non degkln's Lynphona

(NHL), including precursor B cell |ynphoblastic

| eukem a/ | ynphorna and naturg B cell neopl asnms, such

as B cell Chronic Lynphocytic Leukem a (CLL), snal

| ynphocytic | ynphoma (SLL), B cell prolynphocytic

| eukem a, | ynphopl asmacytic | ynphoma, mantle cel

| ynphoma (MCL), follicular |ynphoma (FL), including

| ow grade, internediate grade and hi ghgrade FL

cut aneous folllcle center Iynphona narglnal zone B

S N o, ——




di ffuse large B cell |ynphoma, Burkitt's |ynphona,
pl asmacyt oma, plasnma cell nyel oma, post-transpl ant
wo govpha@EsDl i ferative di sorder, Wal denstrom s PCT/US2006/020442

macr ogl obul i nem a, and anapl astic |arge cell |ynphoma
(ALCL). In addition, exanples include relapsed or
refractory B-NHL follow ng R tuxi mab therapy. | nmmune
di seases include Crohn's di sease, \Wgener's
s@hathal mdmglastd desalinmstordips or thatencochng bohietriesgan be implemented
lg?% tltlS ste@(: cleroderma and s Ie{03|s 1

Ahealrch B i ALviTAgey s entp i fo Ryl ipppcgssing in at

lé’agﬁdbh{eaispédfs 6lf tht ey AdrdReRiingBrocadi ti s
encephalitis, uveitis, glonmerulonephritis, eczems,

ast hih ON&ta¥eRpieY enseding sPlamoegaoedingieghopresent invention, to be
s 0

dgjﬁgﬂé?% ﬁf‘géf%1%%¢){évpﬁei\]e8 j Il%—gpi ?ﬂdstgre] S%g%@%&%%c%?mg rl:gféﬁar% lally eliminates

thhi @t pf Bepady dspcﬂldsmeodddmwm& thenfallexthie IfHHﬂrztduSén of the MB

I ephr.opat yneuro athles i mmune- nedi at ed
cp il SeyPBp ettt Bnaky sl i ke B e
cbpRARAGYDAPRRbfMmp QH:H%‘ E@rr {1‘ BilsGF 'tﬁ@ NE%BHI‘CE da a Yectors.

thronbocytopenlc purpura yt1c anem a, enl a
grav IAétenﬂlQFplﬁhou‘lépWW thesglvsrysttb difiGe 2, uphish q:rysteh’esnatfhsm&,hart 200

e L e T —

nfﬂimmﬁrﬁwldb&r@m)? Bicdde€ vEQHR| witBiNUF & >ak Wbédrdin g/to aspects of
i nf ecti ous mononucl eosi s, Hunan Innunodef|0|ency i rus

apqifisy) exegparpevplersieriyel Hespresant éHVQ!TClQéaséé least ‘some of the MB

[ d i.fat
o 208l U SRARIe ALY SRS SoBSMAE L83 AL ALY iy
r@tr@eniuasmas esndndltelinsier d&p&sﬁﬁut&mé byonipiéraeithgn t‘mf the primary

B-cel | V|r s such_a stein_Barr virus BV) .
BBV IR o DoTHER FERESIGle (hacrhOCBFRinE AN fgary symbols t

11 PP OSdurée aGSAYvect s %p%'tdclﬁ Cﬂ(érﬁ[en@é?it &feford, Ngs tﬁl&‘? block 202,
presence and/or quantity of in a patient or
coiplemghidng Mshlnfrptyesynﬂﬂwés afss givek ione ofithei amghmd@damtiorﬁmr block

SR R T —

taistafidla dopresgund@ry foefiof BRéhotHee |gﬁieﬁMBle§6@tfe@Svebfé§ I déqieﬂ Block 206.
BE ﬁ not limted to, neoplastic diseases, such

KEfnaad 20p c,alrfuax%a@yd@rﬁommwgaﬂssuw@éelw used herein,
“%i?gnt%ﬁt‘é a éll-;l)’agﬁ mrN'ﬂ/'l?her eﬁt‘ﬁj nﬁﬂfgﬁ%:ﬁ{e? 83? évci%xr sﬁf ? gxlnj parallelism

thmédpﬁnablwse,rﬂlmmea’es iB pm@jebsu@'mssmieteliwiﬁimyﬁmg ahélok @8daaling can

béccéL%)} mal | | ynphocytic | ynphoma (SLL), B cell

ﬁghocytic | eukem a, | ynphopl asnacytic | ynphoma,

mant i 6@ lstep! YERRBBHFRerhddnl, M Bhidare Wyatholsy BPHH@'B%]((é:ﬂ-)one of the
i ncluding | owgradé, internedi ate grade and h gr ade
a‘F&ZnenéQﬁ Hﬁfé@ﬁﬁs SRQ Pomplemeating is Wﬂf‘pmmdato n’ahagl na¢ oi dh@ alternate

% ‘% ¥ f(one 0 t]%l&%/ R@Be elfcog %Q‘gr& lfljat C?H:BW(? o a glven ¥)ne of the

N&Holatdetdasa ‘ireyblmhﬁﬂm wmlcaﬂmagiyém of@h@argméheécﬂ veed KaBeobtained.
gé)lst transpl ant ¥rrphopr oliferative disorder,

ICABRRBHALO NN Fisg Mb DAy siinROls aiid ab gt s DRE, Fespgesive to a

dérigllnjgggﬁé ?ﬁ?lggdr%gcgtf)é}rxe fv% Eﬁﬁd%& Q/Pctoﬁx@ '8‘&% GF ﬂ{en&%ﬁja‘;ﬁy dependent
t herapy. | mune dlseases i ncl ude Crohn s di sease,

Wegener's Granul onat osis, psoriasis, psoriatic

arthritis, dermatitis, system c scl eroderma and

sclerosis, inflamatory bowel disease (1BD)

ul cerative colitis, respirataty distress syndrone,
meningitis encephalitis, uveitis, glonerulonephritis,
eczema, asthma, atherosclerosis, |eukocyte adhesion
deficiency, nmultiple sclerosis, Raynaud's syndrone,

Sj ogren's syndrone, juvenil e onset diabetes, Reiter's

di sease, Behcet's disease, imune conplex nephritis,

IgA nephropathy, IgM polyneuropathles |nnune medi at ed

T o ey o o,



Addi ti onal disorders include severe acute respiratory

di stress syndrone and choreoretinitis. O her exanples
wae@ods®enses and di sorders caused by infecti oPCDS2006/020442

B-cells with virus, such as Epstein Barr virus (EBV).

[0072] In one enbodinent there is provided a

nmonocl onal anti body conprising a heavy chain

pol ypepti de having the sequence of SEQ ID NO.:2. In

enovded vbadisremdt that heusenti oeipg dispatityr docs mpt isteh ardqighd starting

chak.n po ept jde havin he sequence of SEQ ID NO : 4.
dﬁﬁ%ﬁﬁéﬁﬂéggggﬁh%ﬁékgnggﬁégegﬁmantibody conprising a
heavin tBated dTebinpefidndas MY inad N PieaSagHSRGeAhe SBR ¢iPen one of
NQ.:30. In one enbodi nent, the antibody further _
thed¥p spwies dat)viegiaes, eweh sprpiemypreiveiig éafﬁlﬁg ioHgtorhsain a corresponding
pofdY oftfer E’r:vgnl NG thg%l[B%tth)&eda\ﬂa%{0|?§ th ?%Bﬁgép%ﬁ@ to the other
provi des an ntlbogy conprising a heavy ¢harn
gipoh yope pifi tHe Nisomge tdatn setuerilie ofmBEQehtBtidiOof 46s than N binary

one .embodj ment, the antibody further, conprjses a ]ight
SGRETIR St BRgbPaE AUy SnG LTRSS GhE S eivet one of the
MBendBled [BOBR] is! NdiSHRItE mgérlf&%ﬁtt eﬂcB@écFvé&oxglr'leé ?ﬁgloﬁ of FIG. 2

hybri doma that(gro uces the light chain and/or
ciremplernerdian cofoding sdhethy vaere] és thei dsgignihenteif MB euended vectors that

referably the.hybri doma duces the |ight [
e AT e AP TGP LY TSP RUER Eh 8L [ AJB source data
vedibisPpttfereddd & Piveh &b By edddged WoEtofbOTHRt REO BHGASed A®d disparity
.light chain and/or the heavy chain of the fully hunan

indspaderinafis Aessrrsdy the, complepantine sefcless then Mibisey symbols can be
-7 . i .PT
DB B TS IS TSP Bhey s

stdhecompler elning bercadtiedesit an imtividid dyts bhdie dopgmeéstetl ¥eétbd formed in

P DR b o B e REesE Sp Ut CRASH 958y tnethod shown in
FRG 122 NCAT ®=18 CARS LN NERE! scﬁgﬁ'ejag%%s s@8Pfarkiafly3all of the MB

(ATCC Accessi on Nunmber PTA-7330). 4] In one
crapdod venters that deee bigapyrsymbdbehaagenmingiacedstoicdrmsiondimgenes of NB

R Yy o T AN -

Alshgbe heeiprevbsiadiaty nucligditdeacidth ANl HEU euffideat niigibéhuch that
light chain gr the heavy chain of a fully human

adsREEImabenshis psesiatednyith pratlel persssinge pe dissussed @bens can be
wﬁﬁ&%ﬁ!eic acid nol ecul e encoding the light chain or

the heavy chain of the fully human nonocl onal anti body

1. 1. Zh¢ AMEToActaps sdepictédu it HIGPPAc#B 2%o, b2 . allapted AEC&ib-steps for

Accessi gn Nunmber PTA: 8).,, and 5 . ATCC Accessi on .
PRITRRE BrAPodp. 100 Critctahal Blobi mu 16F SXIE, an encoding
séHRMRNAd @BsctBEd 8n | OnRéR¥h ABSRitKPC LIRS sueR r@&%é,?ﬂggga@ending step is

nucleic acid nol ecule or nol ecul es as descri _
ssteatipdb oy previgielyedescrilied. iscdho step of sdaplementigs M dirsiry symbols,

Qr V. hai-n_of . a ntibod s _defined . .
R Rrula BB YosB ek BB A betRonlsf et MBS e gl n he
sécofd portidon PIFOWB stegceaddndsdctarehd d&oNPId fbog a vector as
descri bed herej nabove. Alternatively the host cel

ma

conpAitisrtioiyhoutdnagy Bpeivgaée BIG. 3, odudy showsadinw clat 3%éepicting
hodi ¢ : p : r . _

© an a%ltj i Eogi? ﬁbiﬂe;g%ﬁ IOtT urallre?ﬁ%h% (ral\éI tb%(l: e F{S&l&bﬁg e@%)g r?g%ﬂlgg %ctors mnto
dedode@iNbmarnuecimabel @¥BY somote dulaevdcsorgxwitksded Wo> 0, according to
produce the antibody, followed by recovery of the
anti body. [0079] In one enbodi nent of the invention
there is provided a nethod of making an anti body
conprising transfecting at |é&ast one host cell with at
| east one nucleic acid nol ecul e encodi ng the anti body
as descri bed herei nabove, expressing the nucleic acid
nol ecul e in said host cell and isolating said
anti body. [0080] According to another aspect of the
invention there is provided a nethod of inhibiting the
grom h of cells that express CD20 conpri sing

- . T I T 1



animal in need of treatnent for disease-related to
CD20 expression, and adm nistering to said aninmal a
wo b@capeti cal |y effective dose of a targeted PCTUS2006/020442
agent that specifically binds to CD20. [0081]
According to another aspect there is provided a nethod
of treating an i nmune system di sease in a mamal
conprising adm nistering a therapeutically effective
agetbeinexeiplarytrastyed of ths prasang inwgetion.t Che nsphod frichudet yhe steps of

.k ..Th th i ncl ud el ect.ing an ani mal
5 PP TG B, DOl 3 PBRbR0 % A0 AT e,
aaghei blosk S0RNghd Gedolirgane MEB cAcddraraRewd & lal plurality of NB source
effective dose of a targeted binding agent that

da3eCrierTacPifing Wadeceting Tulep 0B cncedra Fihymeoanpwttieak 304. The
ASREBLS schBBE €arl Ge BF Y/ tg]géjinaacgc?rﬁg}%% Win ﬁ?ésEﬁJthaention.
neoplastic di sease I'n”a manmal conpri sl ng
admi Most eieiving BIGhér apewt dizal 400 f depitiédsdluamating mefhod steps, of

t et ed hindin ent t.hat specifically _bjnds CD20. .
aﬁﬁégfnﬁ’fﬁ’fz}gé%@eﬁﬂgg a%?&f@gg &e ;agﬂé'eahsnfﬁf ﬁﬁﬂﬁﬁ RIGieRiginggntion, for
desRIMATRNbinkAF sPnPSIO@IBS bhéoddil SRERE 1A N-BHIH kSl gga) source

to sald aninmal a therapeutically effective dose of
defarvgetoss Micnli h@, adern attlhast sepesiffthe MB yndided ye@d@are disparity

en b i ni.stered alone, ar can, be
dgﬁd%%stéenrcé@gq ns%cggrjg; ﬁg%[i of Wi tmngargechW&semgmnS and  alternate
reptsentatiom ashplemagernt toslt eeihRey fapasteatiant | PRomethdd can include
chenot her apeuti c drug, or a radioactive drug.[0083] .
et @F BE hlackahed: 96 FomBlsarentingalleast & binasyi syawols fea given one of
b i [
i A DA SRR o p el R WP SATPL A D sous datg veptors tha
coespendsdtobheglivey ong efithe B tensqledivittoss. | ThebdongertERfion of the at
quggqﬁéhod i ncl ude sel ecting an. ani mal ig need of
bt HRHY POl ffePe TeRnsitivichirem PYhtie S aptgrmifrtag that the
giveh hlcapethli 0@ bycodbd 8ettomeisdaReonthetalt A tverlidis et S of the
agent that specifically binds CD20. The agent can be

disgwitiidspendent encodas vestors ahhehuethadican aseingtide the step of completing

. . . i I ) ¢
SOTRL NS 9B, Ml Sy ERRN0 A b 5P 37% e A Ui, spper o
464.r Sdétoemtple@entinggof le&OB4l NAsiaatytiyabolscaaret feforms@ S fecover a
of the_invention there is provided the use of a

courspaRding HPEPh Plagesther gisensprciofi thal NP 15Pwgs datpovectors that
[ f .

LR TLURELICE 5L & O Raged gk ol S Efaion o

less fwotN binatsheymbotecdn lom at leestan ipsrtprespandivd to heletesmimfion that the

arget ed bi ndjn ent, that specifijcally binds CD20
ohf BkE Oﬁﬁr?ﬁ%%gﬁ? Shestdeg eglors Bk SOy indpepdend ehened vector.
Taé t@o teRlaRdntis Aiepe aDe, 400086be HhgoaHAObERM Iy parallel, and
invention is partlcular1y suitable for use in
cih HpppeigaBereding spkeme gaasedrdpneepuith dhe proggitthingention. In one

: ' I [ : CD20 ..
B, ol B DR AR B e 128 b4 ok e scheme
assignk biibsadtinligsahyf Kid MBlenetele@olet1dgs HaR2 Gavd bIRABYHBS changes

cells, or body fluids to screen for

tissues,
C%B%Pfgéq PRICTRAPERE PRFLNEhS NI sagp dataswestorsieME encoded vectors
ﬂﬁﬂ%kqggécgi&ﬁmgﬁhﬁ Q@a&%ﬁgﬁagent that binds to CD20

an

a nmeans for "I ndicating the reaction of the
targeted binding agent with CD20, if present. The
targeted binding agent may be a nonocl onal anti body.
In one enbodi nent, the antibody that binds CD20 is

| abel ed, hi anot her enbodi nent the antibody is an

unl abel ed prinmary anti body a8 the kit further

i ncludes a neans for detecting the primary anti body.

I n one enbodi ment, the nmeans includes a | abel ed second
anti body that is an antiinmunogl obulin. Preferably the
antibody is |abeled with a narker selected fromthe
group consisting of a fluorochrone, an enzyne, a

radi onucl i de and a radi o-opaque materi al .



[0088] Further enbodi nents, features, and the I|ike
regardi ng anti-CD20 anti bodies are provided in

wa@adaetidiaeal detail below Definitions [0089] UntEES2006/020442
ot herw se defined, scientific and technical terns used
herein shall have the nmeanings that are conmonly
under st ood by those of ordinary skill in theart.
Further, unless otherw se required by context,
si ng@hamethndrgiepshiiustrated i 88G.p4 wamlalspirepresand opk umanner in which

ter | ,include the singular. Generally
stBa0h of Afr 255EbY PRobiateen BalINEEiseom W i 4Rqtbe NB source dta
vER68Nirg usitddied ®thin adaforéisdiiotiel tsbécdd pAHiBRUWFAKNB source data

bi ol ogy, ~and protein and oligo- or polynucl eotide )
Ve %ﬂyerah@ copBlementiag sigp 48@5@% dowee dpid veewry figgentained

: ' e 090]

W A AR AR Boiol SR BukolBlheciiany o

ol i gbnillakteasiviedenbeyinhdnesofthe arventions giseencodihg sehetechbroduces a DC-

t.ransformation (e.qg. | ectroporation, |jipofection). .
R Lt R I g T AR R ﬁmb@élmﬁnaméthgrlavenﬂon, the
RRkF R Yk cSdSPEChrh CAd |
D o e p T UG SiicBISPRRLC §31 wfiong of tvo
2 véragy symibhle pitbaresy oifugthere gh rillepivasive redibod boends o€ sheaivention, NB

ral per,f ormed accordi t o, conventi onal met hod
oGRS el P BB e RO SRl b Rief PR e e itk have a
c@aplemahtagnditdrbste epRel fnCan efRiRNGeSchbilial RAENE IdiRssed below,
and di scussed throughout the present specification.

thepceats [GNB enpifiaol grtosst andl 7 M ceraipendiggspedpd gentrol vectors, each
. UM eTAN ed., Cold Spring Harbor
“ﬁ%gggétory%$?gggﬁkféﬁgg§pring Har bor, N. Y. (2001)),
whi cRefesenicacboyidmatebe hed & BIGyS,relhieh elepiets dihexemplary apparatus

ncl ur .utilized Ln.connection with, and. the
iy CHETYE ﬁ?@ﬂew&_ 05@\38); Sé’&’ff’ﬁi‘{ﬂ?e‘é,ccg’ff? i M-piapasymbol (MB)
elkddaEd $ddiors, a%}é?xi'd{}g toGnQ Sk thhg SR th¥entRRd NTBAYSI Bk at least

andggharnaceu chenm stry described herein are
sahosiethadB ehenslan vastdrscosrdisprrity depuident enbaledrvectors having primary

andard techni gues _are used for chenical nt heses, .
r SRR « AR bl R P EuR, 15°e  primry
reposBRthigdisO MTheap@adlsi 506 cn irdhdhetd Biabiyinbel apRhtiBBtSedule 502;
[0091] As utj??zed i.n accordance with the present@

opfiagglipsidigparity mongpripgneguieaddisa fthvester wntdempniing module 506;
CH3¢ _ : :
S0 o R HNEE RO B ol AL AN Do s

cambeequifignreded ghperciovips bichrwi yrhbels tothe B aounee idglatveofors so as to
| ess t han about 20 Dal tons. [Q093] The term™ 0"

Ol_?t@inearug“{e&tegh\éec _ ?-o&ghwa}pw&dp 8 éﬂﬁ?@%l@ﬁ“ﬁgéﬁ%‘%? R4¢ can be

coupledDB AR AL Gdctlst EdmpIemShihARbRNC 3860 ahy daflevCRBigured to

gene. [0094] The term™isol at'ed po[ynuc1eot|de" as
dejeming epapn ihaing depatity foo b ic hestgninie prdpat ones ob dlem disparity

' from its . naturall CMErin Vi ropment.
A ERGAGA PR B8k oo JATRH e R VR

synt hell ivectol sondledtknpal Wisdll€ 0L dan 1Y ebefiakéd tac8nPpRiment M
associated with all or_ a portion of the

bigAM TR0k P] ddsvenrp ¢isiie anameantes (vRCtPTs teaahtzia ongind the alternate
! I . g -
RO PRI, DR OB BBl e cne ot
NBatource data vaedtbicd from, whislothetgiebnpmleyoftied @oiiedasl vectors was obtained.
preferably do not occur in nature as part of a |arger
sequence. [0095] The term "isolated protein” referred
to herein nmeans a protein that has been isolated from
its naturally occurring envigénment. Such proteins may
be derived from genoni c DNA, cDNA, reconbi nant DNA,
reconbi nant RNA, or synthetic origin or sone
conbi nation thereof, which by virtue of its origin, or
source of derivation, the "isolated protein" (1) is
not associated with proteins found in nature, (2) is
free of other proteins fromthe sane source, e.g. free

o - . o o -




native protein, fragnents, or anal ogs of a polypeptide

sequence. Hence, native protein, fragnents, and
wan@eagsiear e speci es of the pol ypepti de genus. PCT/US2006/020442

Preferred pol ypeptides in accordance with the

I nvention conprise the human heavy chain

i mmunogl obul i n nol ecul es and the human kappa |i ght

chai n i nmunogl obul i n nol ecul es, as well as anti body

Ths| eosnlemertefioredl BY birarbi syatbobneanc beypati ehsigint past, respppsive to a

in i [ | ith |ligh hai . .
IR TAP SO P S ) Pl 0 S i
depgidtntc bigdoded vgttong bied Whdt e BOir&e Wi@Singadidparit Rl0¢€ mS@ match the

as.well as fragments and anal ogs_thereof. Preferred
TRFBNNP B S g 1SR foh Figatieeotnihe AMBLrRacodRseTRciash ey bipagy symbol

SIS Sl STl TNy s
of paetheragivgn oo of the B sawrceidatd vieetoss tio didaiappioirespandingrportion of

aﬁaélgrgéiﬁélgggf’;%# g)%\tgﬁ%lngg etg Jﬁgi%éﬁp@‘g& ? b %g«%n s%‘ t}?eeotilgrugr}gfen one of

tIRONBHGHcR AataeeciR 6 UEAE BorhPRnchtifl 85 RRE tHah N BirRFWARIR can be
(|nclud|n? viruses) that can be isolated froma source

perforrady peleagtdn partc Fespensivedp apdaserniipationtthasrihe other given one of the

I.f] in . or _ot.herw se.s ..
BCUEARE, Vi, £kl LAY e BT s ol
camiplenetting neodule S08r sdt thepOsl ve@ns cohpleoFpRne Micluskd 506 can be
descri pbed t hat %%e in_a. relationship gerniLting t hem .,
CPRUGWIPfE 10 WFTalR SEtsEAntially, freprialtpl mdyiriised hergin, esubsigndallysin parallel
SEONE hbe HEIHAR ?feanﬁ’lggl'é 38! t¥rth 1BERA" THONBRALES B 508 can be coupled
sequence I s connect in such a way that expréssion of
te pashotiehir ngd senbe nodigusedaoiimpleatbnu aeof the rdéddimnschemes described

HETReh S e L LG B 508 e kO e i
bRObY heGlgakbhde veRaY BRCAS doBfpriafeschERE fF bdhpRinidiihg bBe or more
effect or to affect the expression and proceéessing of

idvdny bisgienieewls is epdostpassedywidltin thorsnerst efi theTpessent invention.
f S £ ' r i.n .

FIAH 8ol uAL L AL R, SEAMIAERNS B PaGERBEThRYy to inciuae

direguenpliss, geliscatdupling chrodgh plicothere, othért@a@dREnts, sharing of one
bi ndi .site, apd transcription termn_nation_seqguence;

of Fo&Y EO%}%?&%%S %nge&w’éﬂé iR ripted addiHer Shapmly exemplary

ehiBEHMHS L HYMIE 6B HAMICGH Fsced 'ﬁ?lrv‘%&%rs SRR HhuRd bt only on
term nation sequences, polyadenyl ation

thyisg ndengi6 gl by tlesdy, labeldl 06 'theaimgut Bneanif requidedt da theegieompdary encoding
The term "cantrol seguences” is intended to jnclude,

st STy (o BRSO g BIE e 8o BRiHES . apart from

tiesgppehdedl bih@y s§xBbRS P @dhddfd44, besShaMOthe ABEcE ABtades@rs and all
i ncl ude additional conponents whose presence is

thereaRobiFebUs entain vashaRpreuPdneagedingequences and f usion
par t ngf. 564 UsﬁB&l%.S nO\[vol}Q givéﬁh? t}%’.“. 6,P ¥ hycaY (fl#u%&'éﬂeg Can %%emplary
referred to herei R means & pol ynmeri ¢ formao

embodliest desppatatad 600 fs deddlidpdebinkry dyathgl (VBRichtRled vectors into

j bonucl eot i or deoxynucl eqtides _or a nodified form
I\L- INgEY qyét}eboﬁ Bg]gfg SPUISE @p’@g\ch@és;, %@, AcearganerAvith an aspect of the present

; Xe8), Al ' gl
1@?:?12&%182\%%13 rr@ o%ﬂ%e’t\slk%rg{% ?g%%ﬂ?ﬁ%@dedr%%v%c@&darg QBhRry dependent
ehgldedometdmothadehavef mimay treprhsenttioni mod uditsnate representations
natural ly occurring, and nodified nucl eotides |inked
together by naturally occurring, and nonnaturally

occurring |inkages. digonucleotides are a

pol ynucl eoti de subset generalllsy conprising a | ength of

200 bases or fewer. Preferably, oligonucleotides are

10 to 60 bases in length and nost preferably 12, 13,

14, 15, 16, 17, 18, 19, or 20 to 40 bases in |ength.

A igonucl eotides are usually single stranded, e.g. for
probes; al though ol igonucl eoti des may be doubl e

stranded, e.g. for use in the construction of a gene

. g . - e o o o



term "ol igonucl eotide |inkages" referred to herein

i ncl udes ol i gonucl eotides |inkages such as
w@b@sabwasDt hi oat e, phosphor odi t hi oat e, PCT/US2006/020442

phosphor osel enoat e, phosphor odi sel enoat e,

phosphor oani | ot hi oat e, phosphor ani | adat e,

phosphoroam date, and the like. See e.g., LaPlanche et

al Nucl Acids Res. 14:9081 (1986); Stec et al. J. Am
c@hplemesory td 08 enrrmrx ztmynta@v@t nA@paratusmﬁﬂ inabidgs a full vector

e G e R e R e

opticratigue saliddtyRyhaelt hﬁ)dhle/m)ﬁr Qﬁﬂh&eot@l@ coBpleniBfng module 602 can be
Eckstejn, Ed. foord Uni versity Press, Oxford Engl and
conigygd) o’ aqmppleraentzat 1ggsisN ppgrg gymkels of a1gfyersane o R Pcoded
V@tﬁgrs ke Y&Boerqg%vtﬁﬁ{e Jiaid Q%e%%t%t Vet that & (ﬁ?ﬁesponds to the given
di scl osures I ch are hereby 1 ncorporate
onebLtherdB. endpdal vagtons c Tho tondplemantating lofi the ai lbabél bihay symbols
detection, if desired 103] .The t ectivel
cHy B o 288 el rEwOryhar & H IR Polab 5 BB S the MB
eBddR6d bbdalshiyok d¥he Mediiaib bRk GE8ne & the ORP&IOAeh&RSnt encoded
and fragnments thereof selectively hybridize to nucleic
veRiPid- st rands under hybridi zati on and wash conditions
t hat reci ; L f C
bi g PR SIS P E IR R AL B Sopalog o the fa

veandtdrhplegieatdny bddukesD2 endacd by eosiieed ity eomplement Iess than N
hybrldlzatlon condi tioons as kpownin the art and
byjase sy adglsh ef eqmtheeeﬁé%mry of Hae MB QP%OC{S& Yed@gulongecover a
CO R onuer Eot HaL S Rl KU e iR rpes dae i ponding
tathectlser @iremceneaft theivEd esctodwd Ivbcttms dlthel cvapierB@¥pticanaf less than N

ofprgemIE Porle Paaficuck A0 el pe it Ra00E 1f B A AT rhon thet the

ofH¥ BR/eACId TEHY QMB HicAdcd vIdRNPIs0g aisparitylinti&Rhert endoded vector.
partial or conplete |dentu%% bet ween_t heir sequences.

qutu asxeip 684, @@/&MW@&I&QW erisbe kenfimmed &F operateasibgigntially in
pfan%hgls whkte ‘lsggﬂéﬂtﬁﬁk é%%g%élh Z‘Ha§ tt{%.nt?%er %gs%?fchrglr %eovo\gla 9Rftdies 602,

maxi mum ma I'née
69e,cu1ﬁrmm%ahaim@1mu&ﬁetd)1m@tmeat boyvettodingngekeiite 2h Agcordance with
mat chi ng; gap | engths of or les erred th
the B¢t S8VERORg Wk @Vatl%fve?fp@d gy 0% ng 4&%%8\%6 altowed to
I r
o g %Eﬁgfﬁ&ﬁt‘gtﬁﬁﬁbt%%st%#ﬁ?& PG, 6 grodules
682 o¥t fme dlengrfiguasdetongriplodlthesappasdedhibisarnyevymbioss. ubedules 602,

rel if th hav n.ali ore of .a
P fedioneep e Bhapega piey SR eCfi iBp g 1Eh e H Sarhahs can be
ﬁ%}p@\'bﬂfo‘i@ céhflemehRtib@N NS fat Bk FhiX vadter SorgABmBRia! t¥dule does

6 or greater. See Dayhoff, MO, in Atlas of

npt lepvesite complrarek vesids that areraliicady impheir primpry(as Ypesed tealternate)
@ﬁﬁlonal Bi onmedi cal Research Foundation (1972)) and

uppl enment 2 to this volunme, pp. 1-10. The two
Sequénicas empledt wlidite ckalk modulaodE cpr ief enplddyto modules 602, 604

nnlogous i f their am no acids e greater than
a@% Ga bg aow%wn?‘tt@am%% eaiﬁtteﬁémwgrsaﬂrtdgtﬂ é‘fiteetglmtglf given ones
of ke éﬁtla@é BA QR Wectbls é@%ﬁlg I‘QB éﬁ@fl&? K/@ét&g N8k thhtehS can be
can differing regions of honology within two
perfompddolgo csmnpamgenceved Fotore jaangideyectdie tcf detetniiog ahether they are
sites of nmouse and human ort hol ogues may have a hi gher
degree of honol ogy than non-functional regions. [0105]
The term "corresponds to" is used herein to nean that
a pol ynucl eoti de sequence i s lIgonol ogous (i.e., is
identical, not strictly evolutionarily related) to al
or a portion of a reference pol ynucl eoti de sequence,
or that a pol ypeptide sequence is identical to a
ref erence pol ypepti de sequence. [0106] In
contradi stinction, the term"conplenentary to" is used
hereln to mean that the conplenentary sequence IS

o o o a o o o o -



[0107] The term "sequence identity" neans that two
pol ynucl eoti de or am no acid sequences are identi cal
W@ 2006/13046n a nucl eoti de- by-nucl eoti de or PCT/US2006/020442
resi due- by-resi due basis) over the conpari son w ndow.
The term "percentage of sequence identity" is
cal cul ated by conparing two optimally aligned
sequences over the w ndow of conpari son, determ ning
Vel AluntRsverselypdal detsmining \whedhert theyi ateninveli, dorclesiople, by
]%atﬁ ( C G U or |I) or amno acid
EQ] grgctﬁrrg]ahdégﬁglhs sequences to yield the nunber

of mekteheethpdsddstribe, heebiy bali trgintpleneiietdera mfmmfoﬁ BiFebrent ways:
osrtl by the total nunper of positions in th

Hq%oﬂlwm&r}lw piciech@ filddow 31 &) camrg employed.  Such
i

e

b@lseveé éhlath@ legin gatmonplsmantetian af ey katdi desofibad below is preferable.

nu otlde or no aci d sequen rein t
\% EY/T] i 4ad oF‘Oaﬁcﬁ%‘“ﬁc i°H ¢ F‘gee§ \Mlée &erswegrx hggic gate
uhplsmaﬁtahela%gnSédmefe@Ient sequence |dent ity, preferably

| east 90 to 95 percent se%Bence identity, nore

pr ef dpalipvans iseasixenglase SBANB eveeding @diemhethafr itlystrages principles

u e hS
oSO O R PSP 0GE PR 390100 rte
gﬁn:etsaltyl toh‘B,mefry ng@nt,’l yhdoiy @bt Bmitedtbohe ﬁfor@ﬁpécﬁﬁﬁt*enﬂ Abi¢Stypically
nucl eo n nQ d) positions, wherein the

id a
fe@é?SE%tﬁrﬁ 2y e'bo)r ag adlisimeton %@m gqdgs diichayse AyEbels Wigh more than two
i
l&e‘ép‘?%cﬁ%a@’“g S LA Er A0 Bk ek PN OIS Vel et
“bé rAdemtth@ rlullnbstsofahpmmes aadfidlyenioe tos aumnoelatventrbheharacters, and

0 W he refer nce may he a
BB 3R YA SR AT BTSSRI E o e presn
itveRtidnvBRY, M eesée rﬁlécﬁlﬁt@rle oABOR Bi0RE btFa APEs! Jh%h fas control characters).

abbr evi ati ons fol | ow conventi onal usage.

Themhitsopbdhe Nncsiedt RBsflaa (atorEdie .ldmeleczwsth €t wppendase letters
Bl derl and -
" RRGDEFCA, priihe o AR 00 SREAAGS n R B A witn i

Tht bited tho nedes 108 ‘@Ctorﬁraﬂa‘tﬁtbdaﬁﬂﬂdﬂﬁ 10k ert dage leweRit"Mbedefghij."
convelrlrtl onaIL1 gm no aci unnatural am no aci ds such
as a- GPlds BasranR B9 é‘ﬁrsh%w%éﬂ HIG- ‘vag upyardalering line for one

1r§&‘b£15repﬂe%¥§ &bﬁ%lﬁ) a %l% 8}" bR, HINQE T '%él@ﬁpcli \91'[9/5}85 represents a
aci ds may al so be suitable cdnponents for po ypept dﬁg

zP. ThmhmMMtcoomM@mﬁm aonthe Emaﬂ'rpvtle@f FIGuR cawirabaleddjyad number in

as%e%(g?% 8@7{3 ?ra %gtturg ngg# @ ﬁdr ox elﬂg;ﬁ'r%peegts one additional bit. The

V@hb&l&:@@i@(ﬂa{t%swm@h r@ré&ﬁﬁﬂﬁ%ﬂlhg QisphHFRE ¥kH8EdeBBy a lower case
N-f or myl met hi oni ne, 3-net hyl hi sti di ne,

Iege PBXY¥ysi ne, s-N-methylarginine, and other simlar
am no aci ds and i m no acids (e.g., 4-hydroxyproline).

h epti notation used herein, the |eft-hand
d| r@ ]?dflge 11¥c§ #'ﬁ lﬁ?% P£ m nal direction and the
« I ivgfab; W@ thdbakR Gt di§farityp ot PEWESE ?ﬁi‘éﬂ Witk B B@d preceding number and
direction, in accordance with standard usage and

cHAPRHILY 9A 2 'O pirsd with an |eyen pracesine wpaldrf | ed

* oot bl Pinlcdes X ARNE SO0l pdleddui i REFpeding ppmber and

da digparitgiof of when bhiest wihde dvaoiycudidoainisle sequences
is referred to as the 5 direction. The direction of
5" to 3' addition of nascent RNA transcripts is
referred to as the transcripi?on direction; sequence
regions on the DNA strand having the same sequence as
the RNA and whichare 5 to the 5 end of the RNA
transcript are referred to as "upstream sequences”;
sequence regions on the DNA strand having the sane
sequence as the RNA and which are 3' to the 3 end of
the RNA transcrlpt are referred to as domnstream

o o ~NA A M~ o .



Conservative am no acid substitutions refer to the

i nterchangeability of residues having simlar side
wa@b@ense46For exanpl e, a group of am no aci ds hpET/N§2006/020442

al i phatic side chains is glycine, alanine, valine,

| euci ne, and isol eucine; a group of am no aci ds having

al i phati chydroxyl side chains is serine and threonine;

a group of am no acids havi ng am decont ai ni ng si de

* chvalcnbe)iisdiagipan digbaityf chQJJhﬂnammé with ayr eddopre¢eding monber and a

a ar omat Ns,.1 S enyl al ani ne,

C GebE I Ha R TR il A SR n RS acr s

« haVitee)dadicstes b d&pafitgi 0TS-31wwhen)fiiree with 4 sddsrecéditk number and a

hi stidine; and a group of am no acids having

s dispaity 06 nt avhsn @elr@d Uéh &R gy esPTPRediesatEnes and

*Suby P R ShEY LA S SRR OY £ Hel o0 B on odd preceding

phemyéredndrai digpatijy m&+61wheﬂ paredevidr gi even@receding number

ala i n llne arti.c,
QPH& gt | ?%ﬁwﬁewlwﬂ%ﬂg%ad%wmng number and
rraﬁpamyaﬁ Latiien %ail&l #h8 2R %&pr@@éd%%%ﬁﬁh&?e?c es of
ant1 bodi es or immunogl obulin nol ecul es are
* cdnthenis) mdetens: digandy eftbwhers patedbyith weogd preeeding number and a

i nvent.i o pr,ovi di n at the var atlo in the am no
aQFBMﬂgﬁ?*ﬁ éwﬂémﬁ?%ﬁﬂﬂﬁPeVgﬁch n$§ preferably

- ats (seas) id4es W Hep98or Whéfpﬁzhreﬂr\ﬁﬂﬁﬁlﬁbdw pR88ding number and a
sequence identity to the antibodies or |nnunoglobulln

né}sa%mwé@ —g&adenippiser With @p gven prersing mumber
conaSial WA AGIS { AELACPRED SiRLD ﬁé’(ﬂm&i@%@ceﬁﬂg
vmtulnber andfaadispayityodf -8l wheraeiids withadn dvau erecediag adrrﬁaeld e

chains. Cenetically encqded. amn i ds ar ner al

it B RORRO PRRIHS - (R - G0k Pedrd WIEH ah 0ddpreceding
OhihBBhe 2 digariBAst Qﬁlvyhce'nriﬁlre@ﬁvgﬂh%h%%en Px‘e%&dlﬁié REmbé3)

non- pol ar =al ani e, valine, |eucine, isoleuclneg,

proline, phenylal ani ne, nethionine, tryptophan; and
(4)s amechangledthpaixaresgby Cheiein the pelt agllisenf YL tVarefare fo a disparity

cysteipe,, serine, r i,ne, .t sine. Nbre preferred
vl of st Ble & orirat R L bt i Speesian “o RESLISH disparity
valuk Bhat hGehd ERX ¥ {h%@hlth{ blt %ﬁp@t{@g’y B W e GﬂersQfﬁéﬁ*ﬁn@f& vectors
an am de-containin ; alanine, valine, |eucine

CAIRPri$ig® up ljg ilQitsr @gg haf‘aﬂﬁqa ’ﬁgﬂns ds ﬂmq]; ﬂo;,deﬁag dhe vector classifications
at%1 ﬁl%%i?%—%&g %Fel’ll)llst sr}%R}SQRhgumFear oqf c{ Pfér%SI n gé{:‘fﬁcgor? };admg from the

ar ona or e

ofi%imea6 tadihddeaNoieshitabh&d nuﬂ)}bbxa caeemraleﬁu@i toathb ®itiniigl dbeffitients.
ani sol euci ne or valine, an aspartate with a gl utanmate,

a the defowmawnataion sepsadefor gramesstiached to éﬁan@feF@me gctors or
dai,n9.@acid with a structurally related am no acid

e§?1l notmﬁave a maj or effect on the binding function

or properties of the resulting nolecule, especially if

*t HEhe fixiet @péaEaterdn s on Etmdwat@d the dRpardiyiof theaiddd Wedtbiisn

a framemork site. Wiether an am no acid change results

in ﬁf%@@?s@ﬁ%%anﬁéﬁéﬁﬁf@dﬁrﬁﬁaﬁ%ﬁﬁl P?dqge"eél@%r m ned by
assay ifGcdidies §%§Iefﬂeﬁta?§: by 'o!fﬁlsggnfafh%‘eg@ PRILER! coded vectors

derivati ve. are descri hereln

Fr agiseit ¢ selectedbargd onfhealPdl adityahif ¢ise mnnmgmﬂpagtyobul in
nol ecul es can be_ readily ed b pse of ardi

et gt A S R R T
of fragments or anal ogs occur near boundaries of
functional domains. Structural and functional domains
can be identified by conpari d8n of the nucl eotide
and/or am no acid sequence data to public or
proprietary sequence databases. Preferably,
conputeri zed conpari son nethods are used to identify
sequence notifs or predicted protein confornation
domai ns that occur in other proteins of known
structure and/ or functlon N@thods to identify protein

o o I e r 1 . o



affinity for form ng protein conplexes, (4) alter
bi nding affinities, and (4) confer or nodify other
wo@bysits@ehem cal or functional properties of sBCHUS2006/020442
anal ogs. Anal ogs can include various nuteins of a
sequence other than the naturally-occurring peptide
sequence For exanple, single or multiple amno acid
- SUbsbbddtdpRanieltay, @ﬁﬁeem YnioRSAhY %ldclé%%ﬂpo%b Gncoded vector
su stltutlons be made I n the naturally- occurring
sethenegicgp ﬁedleg a;bblgdmeme ith dlepbﬁtmctm troffis tdf e Igh | % peipg ithie capital

si de domai n fo i nternol ecul ar cont acts.
Ve&%?&%ﬁ)ﬁﬁ sg%ntgrﬁa&gg gﬁtegnl%cﬁ%st itution shoul d not
« subsirarbpied Lttet HBMGEent, hﬁdlSétéSJtﬁE whiak of tiaroa&tre inpht tisK of

t he parent sequence (e.g. | acenent am no acid
* shipupdhuesteadingcapgableten rwﬁzqf OWBA LY SB8 PF 09TR St Of a mumber

gﬁlﬁr@&] Mlﬁeﬂhﬁ%? Case) %ttQJ 13 ittRE O E Efﬁs nto}igse@r L gq hSFHEOR %rﬁiembers of

ucture ar acteri zes uence) .

Bhanjpbesusaf geaot notegmxj miegztetl. pldciope gdnng chrseglonaitad wds, e.g. 417,
tertiary stru ures re_descgribed jn Proteins

PvLh EPtirerah dglasppf Keatoys e Lhip eptafigmisgiustiaipd in the lefi-
W qeHrelfit SEIRN 7and Conpany, New York (1984));
Introduction to Protein Structure (C. Branden and J.

* Tadbe dhirdkdsd follearihzmepiRl lbe}tnem othgr Mew Komkrk tievincoded bits, if any,

ki o ot PR oA 4F ol EPERRSR G Pulely dotor. The st

[18blclded bes i @R, a@é’lamfbﬁﬂéd Aehfd eeaBDvaluaSers ol ffsleMented, if
refers to a pol ypeptide that has an am no-term nal

dndiceied exarséaesificetian ane adingtin dand/pud; rferévelhe
remai ni ng am no acid sequence |s identical to the

sequanBE T BB of n’i&?ﬁ?ﬁlﬁf o PSSP R valiga D=2
ERRasEN&eEors i ﬁﬁﬁ@duesaré ume@ Bhladcar #dalispafiRpindSpenfentBbalinced and

10 amino acids long, preferably at |east” 14 am no
digwiritis depemdentpor kaver e fiepalby pf att. Ichs puamtamlmog altipdyty at a byte

usua 50, am.no aci. ds and
byl B atiud (D aptly dhsrtoGianrndeaciaton Byt SEDs mouired
posaRRl ey @%#ﬁ?%d}%@bﬂefe@fﬁﬁscohﬁ)lﬁﬁéﬁt&gﬂ ddesHpih Ifcs?rha negative
are conprised of a segnment of at |east 25 ami no acid
ruphiag disparigubdbarittival thirde of ithey squscen vesdensi e tespslated mto a single,
e e
RS REb e BIEEE A0, W S0eP88 Bk et o
offeD20a pander catiplealharbil 08I rgioen md'bdiridﬁigsto ) dl@}hiﬂtj’ triles above.
to_induce apoptosis qf cells expressing, g
Seaisi (rppsisgoR of dhe codeflissiays deasemerchio ein alpa%be ical order starting
Wﬁyggbgm city (ADCC), or (4) ability to induce
conpl enent dependent cytotoxicity (CDC). Typically,
pol yPepiB/deBahaddsgsclodespr ok ob2 Gosterevaciovecaiitrapslatsi dnto one

ddi t d ti
ol e e 0 gt Gt g BTty of pIFRERRY ehd24. an
thohedlo 7D 8Bt vedord @ié“ﬁ’wé‘l@d dhel 28 Und Rhteipedtakdry oﬁirel'h@ @sdgrams for
0O am no acids long or |onger, and can often be as

thisdfigd aSapplication 1S@ﬁgkamedam mea®62ypa<§@1§ and ingrayet tppkpshitled artisan.
114 S
I{Zﬁso Jecgelf?cfr%: a? g?c% 8(? ?n;gg)glaﬁgemﬂgﬁtg 13%5rpueﬂdérﬂ Q/eﬁtors 29 source
vemr:@perré ie@Sodedalndg Magintal tvbass whichharet emniray adepemddntdand have
These types of non-peptide conmpound are terned
"peptide mnetics" or "peptidom netics". Fauchere, J.
Adv. Drug Res. 15:29 (1986); Veber and Freidinger TINS
p. 392 (1985); and Evans et ahg J. Med. Chem 30:1229
(1987), which are incorporated herein by reference.
Such conpounds are often devel oped with the aid of
conmput eri zed nol ecul ar nodel i ng. Peptide mnetics that
are structurally simlar to therapeutically useful
pepti des nay be used to produce an equi val ent
therapeutic or prophylactic effect. Cenerally,
peptldon1net|cs are structurally S|n1lar to a paradi gm

o, o o



Systematic substitution of one or nore am no aci ds of
a consensus sequence with a Dam no acid of the sane
wo ye/18@67y., D-lysine in place of L-1ysine) nmapCchesuseco442
to generatenore stable peptides. In addition,
constrai ned peptides conprising a consensus sequence
or a substantially identical consensus sequence
variation may be generated by methods known in the art
cqrmalzmeahaw Gpegsastiehonsnand FeeyrenBigas 6 soBLe 38 ForsL 91@29ach encoded
. ncor por at e er.e efere l e,
i A% BB eEreE B e BBl LR sk AR For g
| nt r ARk eettAkotliSlUthdrsiterbr hiaig ebeenhaddeds s | & atrth to the code
peptide. [0115] As used herein, the term "ant %
d?S@ﬂé@%m e b pipiigh BR g@?%ﬁﬁ CORtiGRS Funy P%ﬁ‘é,e higt the user's
t I
é?erre E{Plﬁ.lhé ef 6951%1@% %lbgé‘a{ %E%‘E%e&gﬁg}’%’é CE%?lncglaraoters is
carbfudlg- plllamaenisl cmnagudmsnmnegoﬁ ;ﬁae esanwstilh bentevided. The freee control -

hapes and char di i.butians, c | e ntar o the . .
SRR GBS BIPTEE DRHIC TS0 o AP G s S, pEleg AR Rpfnted in
ARt foRPRAMnE ¥piGal |y has a tet rameric form conpri sing
two identical pairs of pol peptlde chai ns, each pair

havi Aereree 174 ¢faparity indlepenslenthwdanged gerior as ﬂh@trefaﬁ imBl(@S. 8 and
of ns _of e n [ o)
a%tg‘la%%ed )r/n ans aﬁgtlhgl xtn[upl? 3%_%)&?1]3%9 atué}% dgtﬁlré r%llla]ngdh of the vector are

idehéitg ell)ﬁﬁarhy m@defp@ime@tneams&hﬁﬁh@n&anﬁmbmer@d inbd mﬂlluém:e of vectors
fragnent there that preferentially binds to

rqgsgrdiess ofithecurrent siseingndsRiriv Mhich 78 Haxp gotabis o P fige or minus
n@gﬂgﬂgebgﬂ&p&%ﬁ gux;esfor only one target site. In other
e

I ments e targeted binding agent is specific
f or e @74 H@parityendepegdent sectas tnchuieemlléntmdedrb@ﬁ vedtbis with a run

ISrRATEHE TGt dro ot iy FEUnE Ang S B o paiSh i sggption of
tﬁﬂa@%[&%xﬁrltﬁepéiﬁﬂeﬁf‘{'é&cﬁg 2 (G Qﬁeﬁﬂc&ﬂplélﬁﬁﬁmlﬂ@ﬂ&aﬂmg run

DNA t echni ques, or by enzymatic or chem cal cleavage
T3 rﬁfplmedaw plyodioéone Bhd dhpiger ragefetvecs Usieg thyenatefion described

a{):on\/ter bt(l)na( ‘?r%lser ?fﬁ\iﬂ(} nd S cpléa & Iﬁalbg:r %'g%dr’?%glcg?onal exXpressions

speC|f|c
B3b15c bﬂ@d}t Stt’uaae rEIc‘ﬂlﬂ%tﬁ ghavespeadieiyf The Satteir rtddpﬁgsmn includes
sites identical nti body substantially |nh|m

SR sFiers off M. ﬂe@é&%ﬁnﬂt/oTlaeyC%ﬁylnhee%ﬁé%Btbyr hytfdflition of the term

E ss of antibody reduces the quantity of receptor
ound to counterreceptor by at |east about 20% 40% .
60% GIGB.08G toakdshuwr lased bklisgr el e requizr rapgive B8 disparity.

A O et o3P S PRS e D, Py e vetor o
Q! Y0l @Rabe aRbdriREYhy adreRnessaiAP3asyuRe had ﬁleﬁhdzd'fﬁlﬂblﬁents by
antlbod a CDR-grafted antlbolo)liv]| a multi-specific

PémSW@@%iy Bhep elevepaettpiscotaRtG b yn sahd: dings yen de described by the
ant | @ ant |

e%qaﬁefsmrhi‘%%ﬁﬁmcﬁg ‘i"he v%ctgp ?¥c8 t:hzcarﬂd%rgl%qg gg’s(ifn%d to the
anémaﬂaowrmn tmeAcmmbSpthcaﬁe t&dral mhsmbﬂdb Ke48p (B@usn)j This polarity

formas well as fragments, variants or derivatjves

selreticgio pimpdifieh dpe AUBHEOTS T 10F 1 Cjhieriat i COMMGIBEicHer The fourteen
n RAV, 0oL

s P 1 ol A SO IR B pLRON R he vector

tlabﬂgh tha mbd@l@m ibhssined té amgprembbprohartylventol aHarmtteei(laﬂP

the invention; exenplary fragnents include Fv, Fab,

Fab', singlestranded anti body (svFC), dineric variable

regi on (Di abody) and di sul phide stabilized vari abl e

region (dsFv). [0119] The ter2h "epitope” includes any

protein determ nant capable of specific binding to an

i mmunogl obulin or T-cell receptor. Epitopic

determ nants usually consist of chemcally active

surface groupi ngs of nol ecul es such as am no acids or

sugar side chains and may, but not always, have

speC|f|c t hr ee- dlnen3|onal structural characterlstlcs

o Y o L




m xture of chem cal conpounds, a biol ogi cal

macr onol ecul e, or an extract made from bi ol ogi cal
woraoens@bs. [ 0121] "Active" or "activity" in rPORUS20060020442

a CD20 polypeptide refers to a portion of a CD20

pol ypepti de that has a biol ogical or an i mmunol ogi ca

activity of a native CD20 pol ypepti de. "Biol ogical"”

when used herein refers to a biological function that

r es uThesthirtptwe hesters of YIG .yl 3o¥ith hdispatitywé pludour can be described by

H)?&% ‘qg‘é@u % ! r%%}% éfg%t %ﬁ&%@gﬁé%p&égm TI4X16m The nine

véc%@ 3F PHOvR it WaRPparityest grey Riuh ah® hafegative ﬁmﬁr@m bﬁtﬁst dlspanty
that is considered a mammal . Preferably, the manma
oy harfespriedapy (he eBPresaons b7 bokis oMgleent H ewwhei by the
t I t
PRSI FAERL Pl By 8B SR rhir@gend e QA A sgaquence. The
nihe agoent of TG 1§ wdh antlisga'rty bifneliim dowrc snds atnegbiive required entry

AR ea BE dggephed i e s op AT Ris T JET foraPipept s dgscribed by
thF(eQBre)emgn Hﬁ@fﬁ%ﬂft e ‘Mﬁr%ct‘bﬁeottm a8 $athof dispRity of plus four and

ant1 body nol ecule remain |inked and conpri se
a nagatimetiegaredo et dxgpmttyeoen behdeseriteld by thef @@qw@m Fagu7vEe. Its

the abilit 9 Li nk ant| 4
c @amﬁrét 18 se,roq[eé & eXpression. m%rr#ﬂéé rrJII; lhl? ¥11gleme%lt]or of FIG. 17
wtftal dgshyity bapluk Eb@i a8l ebﬁléglﬁu%lqugﬁéd eRePaRparit9rrannd described by

antigen-bindi ng sites. "Fab" when used her
theeppressipp Fgcfy gﬁerﬂonavrlelewt aﬁfitﬁlﬁ%‘}ﬂ Py de eeweﬁswe@tﬂwéq The

T

disparitg lcambé destribbddy the &peshioh ERpaedete” Itnhemplesedt is descnbed by

ttg(eﬁgigifgwfr)gésgf\g{i&d ?J[]ﬁgs%{glt%{/ecacg;})lf%ﬁé g% gvn@hae 1sparic'ty o?plus four and
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Generally, a substantially p@le conposition w ||
conprise nore than about 80 percent of al
macr onol ecul ar species present in the conposition,
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99% Most preferably, the object species is purified
to essential honobgeneity (contam nant species cannot
be detected |n the conp03|t|on by conventlona

I T

o " e



[0131] "Anti body-dependent cell-nedi ated cytotoxicity"
and "ADCC' refer to a cell-nediated reaction in which
wmewedpEel fic cytotoxic cells that express | g PCT/US2006/020442
receptors (FcRs) (e.g. Natural Killer (NK) cells,
nmonocytes, neutrophils, and macrophages) recognize
bound anti body on a target cell and subsequently cause
tg/t eﬁen%%&t&ggt%%th& Héé chg ll'engS ﬁfﬁ%%ﬂtﬁti&%ﬁrwhich are referred

tdﬂﬁﬁﬂﬁq&nﬁﬁ@qtb’y 288 thx plt@aste Rm RlectoFCDtRl bodmgi aEsngﬁahdﬂts have been
FcRs express)on on hematopoietic cells
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valaF FIRT P 1o ledl etthe BeveR (aiasopiee L PHP VNG afseothpmfeigentical fo
q thaf] ted in bold
a%grrlm lgvr%:ﬁ)r I%ﬁﬁ(')sfﬁqﬁ'ﬂat «%Eor% Fﬁe fe'f;télsg Slﬁ ‘i’ﬁ@;{é&;ﬁ@r} nlag '\e/‘,l is V;\)ﬂn ted in bo
tyee The blelnqhbmltwmdmpaldengbdar(dddg/lestoﬂsolmﬁgi i\ 15> tablaspfBIGS. 20,
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The carboxy- termnal portion of each chain defines a

constant region primarily responsible for effector

function. Human light chains are classified as kappa

and | anbda |ight chains. Heavy chains are classified

as mu, delta, ganm, al pha, aor, epsilon, and define the

anti body's isotype as I1gM |g§i I gA, and | gE,

respectively. Wthin light and heavy chains, the

vari abl e and constant regions are joined by a "J"

regi on of about 12 or nore am no acids, with the heavy

chain also including a "D'" region of about 10 nore

am no acids. See generally, Fundanmental | mmunol ogy Ch.

7 (Paul W, ed., 2nd ed. Raven Press, N.Y. (1989))
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[0137] The chains all exhibit the sane genera

structure of relatively conserved franmework regi ons
wQ BERp/1p@bned by three hyper variabl e regions, BCHUS2006/020442

call ed conplenentarity determ ning regions or CDRs.

The CDRs fromthe two chains of each pair are aligned

by the framework regi ons, enabling binding to a
theP &Lt | Bor Pithr@RE - with QBUNe  @kTvB&brst Ravind & Hislﬁ_ﬁ{ty %ﬁs 2 and
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Nb! . SNEME Wik @lr@m symboly 19and havipg pp¢ gt &b) ahmoshEres l@admg ones,
342: bi specific or
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difmbity dependen) baHm&D eABbdddodle®srs ahﬂvnh'gl rmﬁ?b(p,ﬁiadoﬁegafuve starting

Ant i bodi es [0139] Human anti bodi es_avoi d sone
dignagihy. die caeodsd ivatier Hiving WAy pyEbels lfiﬁﬁtcabtss@éégbalanced source

Y doRss it ary ﬁh@&&@l [Qkq BRARG ant regions. The

presence of suc muri ne rat derived proteins can
| eadl heoﬁvmbalamdd/ecﬂomoﬁm 2dfangihbe bl bf)EICésA’ZSore.qumm a positive

lead to. t eneration o ne.response ,agai nst ..
e ST By A PRREED P gRES T V0 @fHE- 11 which end
with iif=18ar 0N Ghe Befiphend: i§ dho®BsoVBE sBidlck RREIES traﬁé]!ét% ¥vith no
human anti bodi es can be generated through the
chiapges gaigcrtire#yofectouhetd enall ernodat vesieisbuidy changes imthe squrce bits
engtqﬂl@? Jﬁ%%ﬁﬁlg;&gﬁkc%eﬁﬁéﬁgg éaﬁa? %{ﬁf%%esh{)\%g% vectors resulting
fremt4 baaticed sofufed 4Ba @meameﬁahﬁ@ #ak b@@lﬁﬁéfiﬁlbd&lg (fOUl | he 4 balanced
human anti bodies is throu%h t he, use of XenoMo '

SOWFGeA{as VEFHOTH Reng MAPPRhIR “bEERArieh gﬂea%@fs@fdb%lanceérﬁnapqiﬁd vectors
i il B0 g SRR SOPELOAAY ombol
1dbmt@h1 tg Hbé molwe ukata Theodewithbhisay( symistls &lngprenéded thereto. The

nifiern Vet oL AR ARRGR 0 gh Bt BREHGR EATOHBYT BBLIteYalle of the
solffJe @514 i€ predérstan tTHRO dillaSq@Ra ﬁé%tl@@fehﬁy ﬁﬁbaﬂl‘@' bhe Vector (D247P)
productl on of murine i munog ulin | ecul és and

enging Wis iies 00 Telhbrted e E1GH 1|7l indetlie fotfer i aeapibag) affilee vectors of

FI@”@%?}S%@ 1225%5%%1 \!vféh gefgl nglg?ﬁgnoe'%ggrgm ?‘eg R =LA of FIG. 26

intInd&yr reatdconalthdPatwitt frdpgbincaidaan cdidss haMh D 8/d2s$888), of plus 4 and
ubl i shed June 11, 1998 and WD 00/ 76310, publi shed
@%ﬁ@?oil 2000, the disclosures of which are hereby
incorporated by reference. See al so Mendez et al.
Nat ure Cenetics 15:146-156 (1997), the disclosure of
whi ch is hereby incorporated by reference. [0141] hi
general, antibodi es produced by the fused hybri domas
were human 1gd@ or 1g&4 heavys chains with fully human
kappa or | anbda |ight chains.” Anti bodi es can al so be
of other human isotypes, including |g& heavy chains.
The anti bodi es possessed high affinities, typically
possessing a Kd of fromabout 10 6 through about 10 12
M or bel ow, when neasured against cells in FACS-based
affinity nmeasurenent techniques. The affinity can al so
be neasured by SO|Id phase and solutlon phase
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enbodi nents, the antibodies bind CD20 with a Kd of

| ess than about 10, 9, 8, 7, 6, 5 or 4 nM [0142] As
wowdok/1BE6appr eci at ed, anti-CD20 anti bodi es canP@BUS2006/020442

expressed in cell lines other than hybri donma cel

i nes. Sequences encodi ng particular anti bodi es can be

used to transforma suitable manmmal i an host cell

Transformati on can be by any known mnethod for,

i nt r deRildnghd bl@asyn B8 | cqEwTish B cemplemieniayy pair of binary symbols
I ncl ckagi ng the polynucleotide in

a viﬁggg?edé o a V|r5fﬁbector) and transduci ng a

host teslihg 4!vbinlar}t fyenbaly ars 1 Y ancelebding 4 binaoy symbols are one of:

o ag S5 R S 3B 1012 0ao
4, 74%4@%% biRRe ﬁn%%%sﬁ%d(tmﬂgu Bk y%tﬁ)!lsearﬁ@l@p)énd

i ncor porated herein by reference) hé transfornation
pr oceldadieg treebindepymbslsgoh and éraﬂu@gtﬂr higarpgymbols are 1110;

ds for introducin S
BB RGP RRE PabE o AR A et RSP R iy of pls
4 Bed akéquared rieE@tﬁ\kbd@arﬁﬁ tdlis@ﬁnm? dicadrredddr wirsdre tiaviag binary symbols
caIC|un1phosg ate precipitatio pol ybr ene nedi at ed
ﬂ@%ﬁf@iﬁ maﬂbﬁ SPRISE &ataa\sqcmwﬂarﬁl @sedsdoiheresn i Bﬁrther the table of

|
CRERPHRLED: Aot B3 BOLUPUEIAR R4 ek WS i e o
IlClDélB]l Nhaenoat isatrce aialta Ivemlmsbcangirﬂl@lpbé tasnhamtedddovector having a
Xpression are wel | mn In t art. clude
G af Phsd @l s rauTBE TR ST s el fEF eV ebor having
gggﬁmgyiﬁﬂqeugpllectlon (ATCC), including but not
[Tmted to Chinese hanster ovar (éCHO cells, HelLa
cel | sTheateptyhEne ventork jof HeytalBlak %I &4 lsavemhmyltskoﬂnews four and

B e D R R B8 SR L DBIB B g g1 et

&f FIash eB-168fanatiiemdeal with esoo €8t 1 24 isnestrellis pﬁtﬁeltcplllél‘vectors in
reference are selected t @%h detern1n|ng whi ch cel

hie fiade pakAS. ﬁﬂgvln@b(@rre@s@m%em % subggi ot Hheoegtoss of FIG. 13. FIG. 29
Fgﬁ%ﬁ%ﬂ%ﬁfth\éﬁéég ﬁlgc%ﬁ %écgafr es)ét@ g@el?&g%xg chII‘ilxb eﬁﬁeg%ﬁéétseéf the vectors
ORFEGS. |1@m 16f adDP8), espeptitélpnTheyaath hee arid;pam;fourfdlinhgllsﬁour and the

are u s _di agnosti c r. .dise se

FSe Pl e domer &t 1 precery tI‘Irlg*H. S patdn T ﬁrbea%’&’rﬁ%%}ed that the
.81l SYAMEE 22RARLES 51 v&kdiS 'r&suﬁ%q?rorﬁ@g{u‘% Ve G HCRVS disparity of
(as denonstrated in the Exanpl €s belomb anti-CD2
amnmﬁbdﬂeeﬁﬁhwecmhefapeut|c effects in treating

on B Rampg ¥ peSpeurPR Efbiis N AISRICER, DA Eemantry

mwrmhwm?meﬁlnreuuetothetreMnem ofswmtmm
resulting from CD20 i nduced tunDngromﬁh. Furt her

enbodirAbiAg SiaRY BIRO1LFEREe pﬁ EYmanddd8i ®s and met hods

descr ch as

L BEBREREY BotliE £k BRARL Aty SHABAR B 00t
IeukeﬁmﬁhEﬁﬂn@nyawﬁbdsHEfUMélBuﬂelI neopl asns, such as

B cell i.C Ly ocytl kenia (CLL), snmal

Iynphg@ﬁg é%l 1€§£ OObE’cell pr ol ynphocyti c

hﬁzui(le iRee hé(tﬁ%@@r@%%@%ﬁ;ﬁ)ehthoé'fﬁodé'ﬂa%dt&s clﬁlvlng a disparity of
['ymphoma (MCL), I'icalar | ynphoma (FL), including

homesgt aes rqqrutreqi pesi’um sfagingdiasparity, theg B1 @nmj@dp@ctors having binary
cut aneous follicle center |ynphoma, marginal zone B

| ynmphoma ( MALT type, nodal and splenic type), hairy

cell leukema, diffuse large B cell |ynphoma

Burkitt's | ynphoma, plasnmacyt@da, plasma cell nyel oma,
posttranspl ant |yrnphoproliferative disorder,

Wal denstrom s macrogl obul i nem a, and anapl astic | arge

cell lynphoma (ALCL). In addition, exanples include

rel apsed or refractory B-NHL foll owi ng Rituxinmb

t herapy. | nmune di seases include Crohn's di sease,

VEQener s C}anulonat03|s psor|a3|s psorlatlc

o, e, . e o o o o



Raynaud' s syndrone, Sjogren's syndrone, juvenile onset
di abetes, Reiter's disease, Behcet's disease, inmune
wa@eovpliaenephritis, | gA nephropathy, |1gM PCT/US2006/020442
pol yneur opat hi es, i nmune- nedi ated t hronbocyt openi as,
such as acute idiopathic thronbocytopenic purpura and
chronic idiopathic thronbocytopenic purpura, henmolytic
syRIWRIE RlenYASHNERd 21956¥éeS dath WRIBrOSRE bidasy s Rzr)ﬁ%BE”(‘)@ appended
| upus eryt hemat osus, rheumatoid arthritis ), atoplg
theistorat i ti s, penphigus, Grave's di sease, Fbshlnnto S
thyr d ! r ren | failure
acu g ipislh v SUER R s KB OS: S8R S el iy amd e
vaissefthat@dcabiseia peservad. dTde@ﬁ@thedﬂoﬁ@ﬂéﬂﬁérﬁs bMEhubde: of the vectors
f§ﬁ§§r§ cute resplﬁatory di stress syndro
hOrP el &d; §d; Wi 100k gnd axe Hisaate wetbdth@eats%%sean@ FIG. 31. It
[
R e R I S VL e G a%tﬁ%é%m
Wﬁwﬁﬂﬂwmﬁmdemﬁmbﬁmmmﬂ4undwmshm@amemﬁclude the
speg tibodies liste e M/In Tapl

i - CD20
T ity 3" bioar sanbil' PREHES A Bt brtay biagry  symbols
antHbEQz&jaﬁbh@@ﬂxmﬂﬁﬂ wth the SEQ | D nunber o f

variable regions o f the correspondi ng heavy chain and
| i gHrsichingty syahekis O[apd A8} 5 binahy symbdioaly 1IQQ@0 been gi ven

an i r cludes e
Ehr JSRI BERN RGP HTRRI e 4 DR RRI Do A Gn <
hi sieamnga\&emna@mlmbbmcm d@ﬁlﬁd fraitiag 4 ®mapy ?ﬁﬁlﬁcﬂs are 0001;

ﬁgarated b y one decinmal point_ are |liste However,

the 1> Sompee dake ¥ecteis\Reing mappiseld b5 enended aisetorobgving eedisparity of
RLER v

SR LA S0 BTty s

sygm@ql;sedmmcalt thelye hngouadcsdntbvestdrs smhd)nmp aymabelk 9] appdnlded thereto.

the nunber, indi cated b he nber
£ LR B bHBE 0a bR nECtoR b ey TeipairaD cheve Rgen SEbigned to
enB@ﬂHd&e@to?@ds%@lﬂm&H& f81ea I FI@@WQS & 3@”N'099 g thdsevectors
are identical to the sequences of antibody 1

requires 2nyaelgnge in he FABLE bits nfah en@)@mq aedh ciecsEﬁ:g i I}xemo remain 60

I b
R L SRR IR D0, U L AELE LERT i i
fronarRI&DH| % zﬂb drlncal tnd Rigspagey ihdepeidentl eddidg Nvigh QP10|1 dehe trellis
ng the variable region o f_the |

uen enc |
dltﬂ’i #o fH% Ogg!‘edu@é%}%ﬁ’ﬁic% Eﬁewpﬂﬁc@%ﬂﬁaﬂﬂﬁm@ mé@}ﬁa& The
S Ikl BP0 e SRR R TR o
w&pmm@y snawod magot parwamaahgmectmga pair of knddded veeteys which are
chai n 10. 3. ucl. e uence enco
oI PR RS g OO S EGR G SR RHIgnaRF) Tor encoding are

1deRiQuiens S codéd1gedthe ¥@s il 1§62 PrOkpsOof sédaﬁalwe%} pairs with
chai n Nucl eoti de se?uence encodi ng t he vari abl e region
1

identical; seodiaayylet pai delinpd Aoshesindfos dyee e obfrvo ghingin FE. 32. The
cof 28l 81558838, hat L ER% LAl el i e e prrrc. 3.

THehapptridghitbits hamﬂ jhate Afrapnadi EEAGOUBRE 6f 22600 Edeldits which
able region o f_the |ight chain 12 Nucl eotide
arg gtﬁ’? &roum P e Bids %Fheaftﬁfeﬂt BYpe dropHntedén ekl type and the
| o) g ce..e[fco v I
RO O e oo &0, RERABINC "R BhRPkids 8 WP sice. This
NNuuccl | eeoottii ddee sseeqquueennccee eennccooddii nngg
tthhee vvaariri aabbl | ee rreeggiioonn off tthhee
[1iigghhtt cchhaaiinn 15 Antﬁo aci d sequence encodi ng
the variable region o f the Tight chain 16
NNuuccl | eeoottii ddee sseeqquueennccee eennccooddii nngg
tthhee vvaariri aabbl | ee rreeggiioonn off tthhee
hheeaavvyy cchhaaiinn 17



Am no acid sequence encoding the variable region o f

the heavy chain 18 1.13.1 Nucl eotide sequence encodi ng
wo b@oaassabl e region o f the light chain 19 AmP@DUSINE020442

sequence encoding the variable region o f the |ight

chai n 20NB/ MB CODI NG APPARATUS AND METHOD USI NG BOTH

DI SPARI TY INDEPENDENT AND DI SPARI TY DEPENDENT ENCODED

of, the nyen Th
e, op bl S ROl BT oL B G R e e
oPRIG. 133U kiay fra/otlohQ)fadﬁcdﬁﬁldl\ﬁctb@sihﬁ@ngbmaf}ai}uﬁbcdmﬂalmh rothpared to
Background of the Invention Coding is eqploy in
CEBIPRINIRE P WRS delas VetRrst erTeapansy mett Rosgfo Wp@@%@lw independent

BPRS, 5304 KPR PORIEIEpntly (o8 Tt hns o of

d1%1|%&1t32 tidepatdeonerabdat vatas ath? bathrBsahiess fat ewtcohltplements of the

5,699,062 ta Wdne | ose m SSi an
PHA 0 iR G PO PTGl B PRRSUF el Y the exemplary
Bl tkcABde %ﬁgﬁ@ta%%aj%ﬁfy 6O ML EdurbD dBrabidotddy te@fredpdnding to the
set of coded 10-bit bytes such that if an error

fragonudsneaded viestors k@@m omery symbelaoahpngas) imrcogidrsaenigry @airs of the

t id d
el 6 A RN BL Rt R B g5 o o
c&hplghentapt 1@ all'ﬁblﬁat@'l dynfholpevitiehs Gk cépiehe gppradedsbinary symbols. Yet
si ngul ar, t he se%yence of bits correspondi

Firther.comIst AR A e Podia: S HrigobyR e SEHEHER YRS, having a
le%ﬁ'ﬁ%l i o ?%ohgm@tedrb?lt p\éf‘rs BPantﬂﬁ?ll% Ergh@ﬂ%ﬁ?%&fn@@ls are assigned

parity 1s use dent | Ocat i on
tookelested reacosdet] hvemtcﬁs hm/mgkmm/vieadmgblanmyr symelmls cofipiemented with

' 062 patent dges not oV] e SSi t.
et ChCRRPRIEE GhGTRHEH LTS SAICORB Gy, Beiin e table of
Y@l&d P edesihaRivged atP Fv@&bféehéwﬁgq' 18&11@9&@6? RitbRwed by a
at can be efficiently inpl enented i n hardware.

sigheriringry sfmbhleinl fove sutisoquent bingiypsyeebods whith paiekeshinary symbols
i @ﬁz%‘tgll %Qﬁﬁlgrg% éj d?gﬁe&%ﬁgﬁ% % seL%{ed e@&&%&%o@@heﬁm%g 10 binary

ccor
sﬁ‘ﬁbdl%nﬁﬂ&ﬁ@rﬁéd iwitteRbpeRn to eogapendit hinﬂﬁbf tlsey eight védiRls. Even
source data vectors into hﬁblnary synb (MB) encaoded

fiyrther.orafe thidpdhptghie gF dabes3s Maliaty %ht&?u?Cﬁ 4l pyegigrs, having a
R U A L B by ol
wihéadit dires nanahateh ddakirn gyrhh@ls IidBtIsadaadmm dat & foes oy assignedtaselected

oBi TSt HHBE THE ee U SO e FORR! Jomplsagmted with

r&pédt&@&o@é%{a&ﬁd%ﬂ Qxflestcﬂf%h We@t%rsdat a vectors into MB
encoded vectors hat are disparity independent.

Fur t e tabidef Elﬁﬁb JiAg3 4 listirahe sehechashvastos e grmerss of te tables of
t t9
R e e e A P A eS8 e v

AR Ogdwe The ki dbﬁﬁoh@la&acwm aRrlistaden Itlfbsemltcﬁ’[th@'m“sblanﬁn "x" entry
alternate representations that are conplenentar

the Koeplymmmeans thad dirlatbildis 2 V?hl@ o8 b LS EBb A dor encoding

SISO PO o

Tharcolawe" le DB Yists yindbclc ispeyes Of)ﬂlb @rintahpmeotdrol e- vect or
conpl enent ati on, as conpared to correspondi ng ones of
the NB source data vectors. The encodi ng schene can be
preselected to reduce and/or substantially elimnate
the anmount of disparity dependent encoded vectors that
have bi nary synbol changes, qt her than whol e-vector
conpl ement ati on. The reducti ¥ of the amount of

di sparity dependent encoded vectors that have

i ndi vi dual binary synbol changes can be in conparison
to at | east sone other possible NB to MB encodi ng
schenmes. In a nore specific aspect of an exenplary
enbodi nent of the invention, N=8, M-I O and an

exenpl ary encodi ng schene substantially elimnates the



di sparity dependent encoded vectors having binary
synbol changes ot her than whol e vector

wa@eovpl1airent at i on. The exenpl ary encodi ng scheneCT/aR2006/020442
produce a DC-bal anced transm ssion code, and the NB
source data vectors that map to disparity independent
encoded vectors can include at | east 60 bal anced
SOUT B enabRpéREAIE $n HRAY cARY thad tLAGIRMAUEY drfB8d R Bors to the
greater than 2 and are appended with a conpl enmentary

upgied srureppeoieieds Boneainye wyyrbwhsthatothe soppleaitigf the ertseder and/or

LT T RN o —

iftthe nsnbece dadsHicdteisois Sniaahiz8E bbhaBE bR fmdppendidipdEpdrity control
kﬂgependent encoded vectors that have 8 binary synbols

andyd s rumber of bHs Flaangeth B bif BaRping S imEnEEd gaielly the interest of
R SRERSAL el S A AT IR ot chnes

cayaitolts] toTleweexenps avyr ehoeods mithshéd eampe canbassitdinchanges spread
majority of the NB sougrce data.vectors correspandi ng.

YD TEAE ERGBUAT VR BRG IR Oh QO (E5iber te containment of

vERRDGAS iddivieMIMdie CRHoRE Yo RadiAgle dfs GAKEIESPORLLOR and disparity

_pairs of the disparity independent MB encoded vectors

indppandeite Toismphlessei trepsiblierfo sdxecwst riadiyiduginbis | chpiegsis tandnfll vector

: t i nar nbal s.. Further,. the

nSSR b RGP R Bty b S et rther than

seviat hvayds iaf bdthakohcmletlaha thedeedder tchabit GAH epeant Rss overall
the disparity independent encoded vectors, havin%(a

cirEisRy- SOReFSsignEnt REEs.Fye tsrtsciiag K248 frather than K7 as a control
& LR Ehdp! |

“CATLTRRLADAD D9 % KO, ok fof L B0 S8 st o

caypibmbstedonpl emented with respect to correspondi ng

ones_of the 8 vectors. The exenpl ary, encodi sche

o GPustIlG s treaaa S i B e Uk Biadd HERER b8, <o),
bikthalsp&afié 8sReA it & thisplemends (aMREIIME W) NirbinRadly if (iff) the

synbol changes, in conplenentary pairs, to
regRACHES sanRdiang ispie.sinothed¢asiveg labglsi arde pavndions, somepbiddvalues are
. r r I nt.ary i.n_.all.binary .synbgl .
BBk RETNT SR LR Rk Ry ol bR severt it

Redgidphtabiy vahesdird @vedihedene asdeldan: asGbgRadts hfaptecdied by an
vectors of the source data vectors that correspond to

asigiskdl {1 fgr fables i dEin derfS, dircbid daticvias cornompgy paygrah vectors are
bS8 i ) S o PO SRR T i
cdumar fodiygibebel dthe Haw]dhraased te yritells dnooding efeaidnsndn any of the

5 o el GioBRHET SRR o G GHeReo Wb A {1 Bist prd second
giop €O HESHBNEN RY1RIRSt éhl*dl deBBinYBC kAP SetivERe 0@ XRMRORDYgate. The

_encodi ng schenme can stil] further assign a majority o _
inphls WBYes bearc scldeted tpersigize copuspwhith mnong thseseveral encoding

A5, 0o SRS 55, AU PR g e o e

ciptdsp@nddfg Ghies pafiet Vini the egarndie diagRRGOHREuMET helow.t Aat asterisk (*)
are_conplenentary in all binary synbol positions
fodlowins the Ret nasroner that 9ihey cxgraisians .areméioué%mﬁhanyt-
encodi ng schene can yet further assign at |east 8
vectors of the source data vectors that correspond to
the disparity independent encoded vectors, having a
| eading run of 4 followed by a single binary synbol in
4 subsequent binary synbols,2 ere said single binary
synbol does not match binary synmbols in the |eading
run of 4, to selected ones of the encoded vectors that
have first, third and fourth binary synbols
conpl enented with respect to correspondi ng ones of the
8 vectors. Ih further specific aspects of the present
i nvention, according to exenplary enbodi nents thereof,
the source data vectors that correspond to the

o o o o s I o,




encoded vectors can include at |east 19 source data
vectors that have a disparity of +2 and that are
wor@peastssnd 19 disparity dependent bal anced encPdEUS2006/020442
vectors that have a required negative starting
disparity and are identical to the source data vectors
with two zeros appended to them The 19 source data
VeCt§fSiah BofurShasdbd F[§:§§1t ftébl?stot{ 1R 397843l fbf‘ﬁle vectors
follomnng condi t1 ons: in binary synbols 11001
hs(eki)mﬁteaablewufﬂﬁbﬁnary synbols 1110 and end with bi nary
synbol 1,'andd% with binary symbols 10 and h '
A RO REA MG OHesABO 8 S i P 1B DT+ )
sourlteg datageegtors that correspond to the disparity

ependent pded vectors can also include at |east
Ag%g ga ﬁggg)gource data vectors that start with the(P nl)
S (o] Iy pped to four disparity
Cg%pen entn% Pag%é%ﬂgﬁcgded ggtors having a required (Pn3)

negafyove. %bﬁt'iﬁﬂ R ¥H1$ BRkikS 1 thERSHIENCORET. M8CHHArs BAkhe vectors
have binary synbols identical to the bal anced source

lisgrditin thecleblerod it 36.t he binary symbols 0 1 appended to

b A e R AR S o o S B ER IR G M S
|m616deB§iCTeﬁét f our bal anced source data vectors
that start with the b|nary synbo

0001 and are mapped
ARG VBOE D @ g By DB Co AR el BRI v@sHo§ GPn5+Png)

D hOAE BB BB Y AL AL S o e v

hské&QﬁfmeC@bletoQﬂd}eg’ﬁour ce data vectors with the binary
synbol 1 appended to them Yet further, the source

cdﬁ@{ﬁ%eﬂ@ﬂ‘rﬁ@@f@&@bmﬂrﬂ Bddti sparity (Pn12)
dependent encoded vectors can include at | east

(@em'@%za%a@wmaﬂha@ea’-ae rA@Boan-g@dD }(Pn11)

{hatsail sty ong, oL AN Lol o ng. cepditd one. (L. coor

hd%dﬁnﬁgmBkQQfFK§¥@b°|s fol l owed by 11, (b) the
trailing four binary synbols are 1111 and the | eadin

d#da@{(nﬂ@aﬂ?'yB@/@bé}@fﬂr—teA@Eh€r®ﬂ/9(ylb@E'sE@IF'°F@G' ?Pn:zO)
Ienentag¥ bi nary dgnbols or 1100, (c) the Ieadin%
bi NG SPhOAT) 1 B ELEIAE ¢hed Br e B Erge €GP bi nar y Pn19)

I 10 d I bi
I HE Aodia HRea Hiad Dt A B G CEADy "ymbol s afals)
10. The d t t b d to 18
ao-o%b@ 5P £ X el Have a di sparity of +4 and a
52&“%%2%2 Eﬁﬂﬁﬁﬂvﬂ%bb%?@rﬁtg@% BpLRAANIE Yo FIth? DGR the vectors
liss@llin clee Whle\FEGE 89.s Wi th 01 appended thereto. Yet
furtﬂ the source data vectors that corres
e D A%rF@GGG&HdJeFﬁ@EmB&QdG\}%&Jor‘i@@aﬁ" Ao )a; r21)

| east one_so e_data vector in the form 11101111 that
isgﬁ%BﬁéHE éé’e coded vector having a disparity of

4 S 2 T TR T e e

lighat ia tie@blersd Fi@asd0.ar e mapped to di sparity-dependent
encoded vectors can include at least 2 1 vectors that

[k @ §AR Gl PG oot OB BRIT L AR Fo&tP SF40 Srféof the  (Pn22)
following conditions: (a) the trailing four binary
synbols include O 1 foll owed by a pair of
conpl enentary binary synbols, (b) the trailing binary
synbol s are either 1001 or 1%910, (c) the | eading
bi nary synbol is 0 and the tfailing four binary
synbols are 001 1, (d) the trailing five binary
synbol s are 10001, and (e) the trailing six binary
synbol s are 100001. The 2 1 source data vectors can be
mapped to 2 1 encoded vectors that have a disparity of
-4 and a required positive starting disparity, and the
encoded vectors can have blnary synbols that are.

N a o o o, o, s o



synmbol is 0 and the last five binary synbols are
10000, (c) the leading binary synbol is 0 and the
WO e@ol1803g7 f our binary synbols are 0010, and ( dCT/082006/020442
| eading two binary synbols are 00 and the trailing
four binary synbols are 0001. The 15 data vectors can
be mapped to 15 encoded vectors that have a disparity

o 4450 PSR NGB 10 5Pt .
! f ' h it 1 . 1 1
SIS P R OMER IS XA ML ) e

specThd Cyasd@fh hed bEIE dnbicd 18 MROELIEE B $1QS. 3 NEnd5£ 8% Nhe vectors
i nvention, the encoding schenme can assign at |least 7

liggs! ipctbe tabds ofd8Gedht rol vectors, to at |east 7 MB
di | LYo d car I, caogded contro
gV@@@%&Qé¥ﬂ§$§ﬁ§V§a%¢fﬁ§$gﬁgggzgggﬁﬁgf%gﬁs and (Pn98)
al qhenh Okad kQ EhQ% €_conpl enentary to
thg%%?iEg?iﬁﬁggfgggﬁ%gtggas. %ggéhcoded contr ol (Pn30)
Vel ops m)-@lydﬁ'om_?—l’&{ NBANBGEQSe BlelSe G"WI'PIO pend eOI(Pn33)
bi nary synbols. The primary representations of  the 7
NB cOhe Bs'pabdin@aebelddadiesanthicolablee of BIGS caamhB4 §drithe vectors
.at_Jeast one Qf the follow ng conditions: (i) disparity
h%abgwieﬁ¢§u§”ﬁ8hﬁ%-(ii) required starting disparity is
POSrtdyV. pird b A4 aSEXS A, "4 nd ninth
hbi r%ré)? Ay(rJra(bgl sét%\% ?\/Ggl%eﬁo I;er}g %ﬁ(g ??tr&{;t]_ﬁb-?nary (036)
synmbol has aqwdsee pfe oI FéN)- fourth and ei ghth (Pn37%)
bi nary synbol s are conpl enentary, and (v) eighth and
t enfAi'sbf mBley'e b (Us- B) eCoobjediefteG'yH'§i ) disparity (Pn3s)
equal s mnus four, (ii) required starting disparity is
ThoSi' coluan Kasibold ¢msued in, the tabtel of #FGH1 2, anvi 22 for dmxi81 wentdrs listed
. hin I av val ue of zero and fifth and
H@%@%&%ﬁﬁﬁﬁ§§r§3€§ﬂ§3$%'haye a val ue of one; (i)
1Pt H GUROH 2 ©.F { Fia) Gle&IH €8 SFV I B Ge GO H)e  (Pn4d2)
disparity is negative, (iii) first two binary synbols
and Iaéﬂ@m3@@aty@ymb@®$m‘@p§l+val ue of zero and (Pn43)
third, fourth, fifth, sixth and seventh binary synbols
(RDE 2. B @ e & Cofice G (#)D @ Fparh By Feqlia®BsGreGap H' +
(i) r ) eg artg i S ' Is positive, (iii)
first ?ﬂvvc;@ giengf% éyn]‘g%? a%tgl ?s/fr two binary synbols
have aD@EWE df's7 @G )é(ad B4R @ CieltdD 151 R 1B GZDD) + (n50)
seventh and eighth binary synbols have a val ue of one.
FIRE B8 ABHE ol ¢ BleClre 'é?r-sC'c!aA'°§|°§X+have (Pn4T7)

onpl enentary alternate vectors. In certain exenplary

zﬁﬁ&ﬂq’}e’hﬁs OC + e B e leRe B eGeHom, the prinary (Pn49)

rep eptatjo of, the dj spari dependent encoded

¥ c¢§$§gé§r§' éﬁso@vétﬁ ‘ﬁ@t‘%é @fb%j\ho 2-bi nary symbol (Pn43)
tt Thhsz can pel p R simml i fy the decoding

ggoggé(g'§Hl Jﬁ%‘s?i?r g‘ﬂ%t@e% _ splggt_ of an exenpl ary (Pn43)

emboghdrgnicoRind BR PIESRREs e MBI of FI0R. 9“1‘99?!'2392@1 3312 and 33

can include the steps of appending M N binary 'synbo
for ¢het 128 WiBtogoligtedinghe tables of GEGS 144 Aoh412i n augnent ed

Vegtors,. C enent j bi.nary synhol s.,0f, a givVv one
JoTﬁ)h% u'gmpn%eég\fe@gr 'tng“ t'a%n' on+e§)of t'hgg)° Gt (@77)
al (£ Bat d '«@prRe€H) et bas of one of the MB encoded
vectors and conplenenting | ess than N binary synbol s
of another given one of the NB source data vectors.
The M binary synbols can be conpl enented responsive to
a determnation that the given encoded vector is one
of the disparity dependent eggoded vectors and the
current running disparity do not match the required
starting disparity for the particular one of the MB
encoded vectors. The conplenenting of |less than N

bi nary synbols can be responsive, at least in part, to
a determ nation that the given encoded vector in such
case is one of the disparity independent encoded
vectors. The two conpl enenti ng steps can be perforned

. g



according to decoding rules of the encoding schene. An
exenpl ary enbodi nent of an apparatus for encodi ng
W@ om6asn4eat a vectors i nto encoded vectors, accBCTURINN6/020442
for exanple, to a coding schene of the kind descri bed,
and in accordance with yet another aspect of the
i nvention, can include a binary synbol appendi ng
(40 G4 B Ca D ®IH+ 4% EreB ® COO® Hiret® B Erddlbd)e and a
bi nary synbol ¢ X [ dul e. An exenpl ary
enbodi nent of éﬁggL%g§§?6§§ or decodi ng MB encoded (w76)
(26 BorG+Unt e (VB A1 Cp» Dafia NeGlsdi s, in accordance (n74)
with a coding scheme of the kind descrjbed, and
(RECD P disrRy+ 145D E16A'¢ D ko B wF olits Had b +¢F)aBieF wHdsent  (n71+n68)
i nvention, can include full vector conpl enmenting

(BBt B RFd GOV nak P Gk C SR D&nEinG B rrodul e.  These(®73)
B Ui TG o
| o, g depatl.e | BLERR 9Tl blaYss Fat
A AR AU ST T
A8 ETT A o ot A o hetling: th Sccor dance?)
RIS 4 1 SRR i o

SERAFA R SHRAR R TR 1y Il B B ot v
rosfscfdhe pblao REKE. Baidc 4@ tAhtotdl @f gioemetuts listednt theriables of FIGS.
I 4.1s a flow chart show n ossi bl e manper. of ..
2410t ToRuisE 8 gpiiaing ety Thp et P REE ey pffeliid sorted in the
table@f FIGSNOE aAl 4K ERB RNt DML AR SKRAlincdl B RBPMIIRoY he positive
for encoding in accordance with an enbodi nent of the

regrigereentry disnanty BRRE @n bg vaHtsnss dellawenpl ary enbodi ment

n r at,us, r._.degcod, i,n cordange,.with an
R BB R G b BT AR o ORI BB EY < (n85)

| .v . a ' i Y i [; *
(LBt 5 BRSSP O 0o} 0, SOLO MQXETRURL . (s
(gnepl,@_t.yqu\@ p\qa@@f_ﬂLQb.%v.@ngarrs illustrative of (ppg7x)
certain aspects of an enbodi nent of the present
('MBYRIT OD's ERIFGS;'s B0-(28, g &gent tabl es of various (n99)

encoded vectors according to aspects of an enbodi nent
of tAetotl efditvectovelistedm tiel @ble@ 4f FAGHS 22 and 12di reqdimb negative

trellis.diagr rtinent to certai.n_ _as ts

o R EREDn ARt Barted FARFieaE (BBl SGEIER g and 46B.

ThébhRfos M%@ﬂ?%me%qiw&sﬂ@ SisPeRPNDRE cdObAFHAG & Bllows:
an exenpl ary enbodi nent of t'he present invention;

NORG= (DS 20 Ar 6 ot H & D sl difadr ek +dP o Eerlt'elin- Dedt'drf SG)‘ (n90)
according to an illustrative enbodi nent of the
izﬁeﬁt’i@ﬁf‘i'lﬂ'@‘ﬂbﬁ‘éjhtabl e showi ng encoded vectors (143)
of an illustrative enbc;di ment of the invention; Fb%*
3{Bso odr'e Bt Gl sBUC adtarks 5 oF “@tHdrs accor di ng ah
el(@'cpm)neﬂgot.tmegpﬁesent invention; FIG 33 is a (n92%)
t abl e "depi cti ng encoded vectors according to an

en(fsE iFheds 256 G B praseent E Bl e Gt éhle 44 BoC QBA- 34G ar(Bn94*)

a summary tabl e showi ng source data vectors and
er(sm&joH'+D'oH eJeBeFeF oG+ (Pn95%)

30



vectors, as well as control vectors, in accordance

Wi th one specific enbodi nent of the invention; FIGS.
wW@3200483@5E t abl es depicting generation of encoreriUsIOB6/020442

vectors according to an enbodi nent of the present

i nvention; FIGS. 51A-60 present tables depicting

aspects of a decoding process in accordance with an

engasipeenp ofF Jegr gsend pi nvention; FIG 6 1 is a (Pr97%)

bl ock di agram of one exenplary form of encoding

ci r cldiithe gequwiradi eryryt disparitysPBRE of NIDRE picesentt match the running

ST E ol P A 6 B0 Rl A2 e
compmémstioneitbe prikaty AlctdrMEhPABRRRII§IAVB A RO vediboBdaries is

is a block diagramof a decoding Circuit” according to
cogpirancshin & tedEHicratEs 6F rpiaus fwesdhe mositivat dronegative running

e et oPa B Ereteed S LB A BEY BBt e

of the present invention; and FIG 65 is a system

,agr am I conput er system on which one
Cj%?%%{ﬁé‘ }Zlﬁﬁggﬂﬁ‘ég?g mﬁhpeﬁg?gsent i nvention can be
i mpl ement ed. Det ai |l ed Description of Preferred

Enbodi ments Attention should now be given to FIG 1,
whi ¢h tefhlooks 12 vettow litted in theGalde pif FICNG6 e b adpssitvesdigiarity of

n ho in,a rd ith one aspect of .
fo@h é[%%}? éqgéeﬁ%tgﬁi %c% ﬁ?lg%ckm t&x‘ect%tﬁ% 83 {%ﬁé &'b Fﬁ#‘&r%ﬂué T tﬁe positive
blddMR)ispaeiti effothefor ey BDB RLQ bR RARY fsitowrol  (MB)

encoded vectors, with M> N > 0, including the steps
PR3 =6B@REM iy [ae Biout M (4B o€ D BelrcteRlache Gadiers, af@DB1)

r _black 102, and _encodi ng the NB source data vectors

K&fg'ﬁﬁﬁh(g?pﬁyyb@‘ *ditdotiE® Gedtior s according to afPDB2)

i ng, S pe ock 104. The encodi ng schene

&n‘ﬁﬁ)gt'%#%r}??%ﬁ%rﬁéﬁﬁ%h encodi ng and decodi ng (PDB3)

§ o 1b ol gDe,I@a in . eagtya first

géé???oﬁ %)f dtqhe Bpgloh%ggggﬁg) vgté or@gge rrapped(Ii)I%l?%+PDB5)

MB éntwadledf ¢koteotoss tittad imtlee dibkipasfi FIGS. myepandetave a negative

iy JelorB G e HEsR GOcioA! WEterdablact Higo s Utingthe coding

labRlsefr6th SR Edble) (RS Qﬁgﬁgﬁtfoﬁﬂﬂg RN e HIb AR Yparity of Jfour, for encoding

representations and al ternate-representatl ons
NIB s earerittan gs fodlowse primary representations. The MB

NERShaRd T Thaneil) tler MaESHFRECE e, A T act i on @NDB)

1cod t ' g |
(S PO (R 2 B e W T 5 sy
(4 & B8 eshodtiong ordésBHC e NB source data vectors

(Ol gl St o B e daRE Clh e B Fites 1 Ko e (VRS NDB3)

re ' ' i dependent .encaded. vectors
PR ISR LR b R A SRR L and
coroplepleataen b thisivoise. CSincd for MRig@ollé) tEOBH@LT VRFboratdeither balanced or

h dis aritgi?dipendent encoded vectors). The encodi ng
NEh BITRATEH P PerspPtedue dowea tvectpl tutadansed, 56 bsitkan tARB nyr NDB is
ssBhddM : [ ' t .encoded . .
oo o) EDRIETRUE PRlos I RP b S RARER Py, SQEE YR sharing
encoded vectors that have binary synbol changes ot her
t han whol e vector conpl enentati on conpared to
correspondi ng ones of the NB source data vectors. As
used herein, "reducing" the anount of disparity
dependent encoded vectors tg?t fall within the
fraction described contenplates a reducti on conpared
to at | east sonme other possible NB to MB encoding
schenmes. Furthernore, as used herein "substantially
el imnating" the anount of disparity dependent encoded
vectors that fall within the described fraction
i ncludes both a conplete elimnation and an
elimnation of a sufficient nunber of such disparity

o o o e r o



in hardware in a nmanner permtting advantageous gai ns
due to parallel processing in at |east sone aspects of
wo b@easmeti ng and decodi ng process. | n one exeP@l/af3006/020442

encodi ng schenme according to the present invention, to
be described in detail below, N=8, MIO and the
encodi ng schene substantially elimnates the anmount of
cdinpRai foy SahRi 5% § i 4ihy
tg}g fr act(i)tgﬁlpggquhée S%%ﬁggsgg%%d vec? odr1 t tsét% %Ba‘\y}we&t%g end of an
eppatigd yeetprisaletesminedes follwser t han whol e- vect or
conpl enent ati on, as conpared to correspondi ng ones of
the NB source data vectors. Attention should now be
REREN=Y(@JH G NBB YWhbghrpy esents a flow chart 200
show ng exenpl ary nmethod steps for encodi ng N binary
synbol (NB) source data vectors into Mbinary synbol
(MB) .encoded vectors .t h > N> 0, according to .
as peéﬁ@ YNG4 gfﬁ?@?{yeygﬁ%‘lt %rtgé SRR ‘g% REXiohyte fe Stad d@ e ending
dispueHIDEBY ofihd frasddisoge.0f the MB encoded vectors can
i ncl ude disparity dependent encoded vectors that have
primary representations and alternate representations
_ﬁgggge ?ry to the primary representati ons. The

d d nclude the steps of appending M N binary
synbols to the NB source data vectors to obtain
augnmented vectors, as per block 202, conplenenting M
bi narfjie §|gmnﬁlasy @icodn%i qix@nit?mndflgluth@? ainghstslliltcmc(ll\lluﬁmomﬁ_ to keep

c and conpl enenting | ess an i nary

355 BEhs % b iy

gi ven source data vector to obtain

a CONseRpNdboRg R9Tdddendbr aNQthRewilineh 16088 invalid byte.
vector, .as per block 206. Bl ocks 204 and 206 are

Apbudk tep-Rif) Neclpe selompdesupengapthera|259 biaknped wdotess, 128svectors with a

i N ' I.Ny: par. | ans.ei r
SR RS o, SUPPAPLLI L' LR Ui ST 16 L co
usdsaiS2dessitarab23? baihmred eretols and 6P OGP TSI AFRAE ioBtvettors with a
JM th eﬁﬂgd[n a d/%ﬁ decodi ng can be achieved. |In the
SPERY Gt 8&;1‘?%&3‘?% iHg RIBINEFIPTS gty dlidb T hengaligity ghecks can be
Rt byt ARy HBEH ﬁi‘éntYig“ég g Eltsﬁgﬁa : tdr§ H{’lrﬁgﬁ@tv%&grs'. §he approach

perforned to obtain on ernat e
belepridewiiestallondid okctorsewlnth atedishdd avsoded farsmbypidentifiedtion in the

r ds,t o iven.one of the NB source data .
IR SN B PR iRt e i s o
Vel il the Y@&Be@ledicteh ard NS SAPbORRIBL at i on of the M

bi nary synbols js, at least in part, responsive to a
det elAili Mtrwrefithavediors Wiel#bran brepaiRdeith deetherewiidrvsctor which
- L | t. d,ve r and
4 R B ke Lo 1y S0enteg' ENERARGH MR 0% e o
rovexjoli thedatd¢ af FIGE. 3045 pat Btwith emptyhgacsseinahe ijR€0 MBij=01 columns.

n ed t . ln the step of conpl enenting |ess
Tgﬁ %?Wfﬁ?iﬁgr 35 é?ﬁﬁ& lstepll 2 Gevabidivestogs Wb i#Gne of the NB
SQUr 68 GecY§ctors, such conplenenting is carried out

to obtain a corresponding portion of another given one

of t he @Br@ncddedf Vit 8y 4 fivhatble of FEG M) dSrdm tdbieof FIG. 25,

ot her given 0 NB source data vectors. The

conpl e%@n‘? Pl i?%ﬁe 8% Flitcg §§ F%%WHI@@P ﬁgFﬁ:‘-%Qnt@I fgom gablgyef FIG. 33.

| east,d onsi e i, qat i t . )
ot nor i anlate EOPRCRS! {EriBmE P LRAR AR W Frichdl§ vectors:
di spar i4 fromrgdp e KN 23e dcfoate thblect FIG. 2The net hod of

FIG 2 can inplenent an encodi ng schene where, in the

assi gnnment of MB encoded vectors that have binary

synbol changes conpared to cgﬁresponding ones of the

NB source data vectors, preférence is given to MB

encoded vectors that are bal anced and disparity

i ndependent. As described, the conplenenting of |ess

than N-binary synbols can be perforned directly on the
source data vectors; however, it is believed

advant ageous that such conpl enenting be carried out on

i ndividual bits of the augnented vectors forned in the

. . NN L )



source data vectors to MB encoded vectors that are
bal anced and di sparity independent. As used herein,
wO swbas@ntially all" includes both all and a sedT/is20e61020442

nunber such that advantageous benefits associated with
paral | el processing, as discussed above, can be

achi eved. The nethod steps depicted in FIG 2 can al so

be adapted as sub-steps for perforning t he encodi ng

F

f
step 1048 §opl @bePiAGRG 16 frquy tablepf Moy 3@xanpl e, an
encodf 4%%9{6?%\%&1& ‘ij—ﬁsa% 15168 e &%EH“@P%IG%‘? SBR%FI?\E Iineed as 74
I n such case, the appending step IS substantially as
proenplansityrydestor pied. | n the step of conpl ementing M
binagy,s mbol s, the NB source data vectors from which
th& ad Y&8¢f%%ect ors were obtained fall in the second
porti - Ql; '
At er A TR S T o giEy RS2 0 R 21
f 1 ow BrammargGectdepiran ithtakbleeffI@ras, met hod st eps of

decodi ng M bi nar ol. (MB) e ve rs into
decogéﬂ%ﬁygfﬁgg§¥§§%%gpﬂFN%@eégﬂ%ggﬁggﬁﬁ&% tors, with
M > NSprinargceens fgn tigamplkheriexenpl ary nmethod of the
present invention. The nethod includes the steps of
obPaihlitergate vedtorsal i ty of MB encoded vectors encoded
accor4h 0 e i schene, as per block 302, and
decoaélynﬁlg&}qtrt}}ée%@eecﬁ%gge%lgvectors into a plurality of NB
sour CleeadBtfrony getialss eSSl fHgnd 26,decodi ng rul es of the
encodi ng schene er_block 304. The encodi ng schene

as

can b rnémywbkpéFF -#tcordance with the present

i nve : : :

dopi oo SRR T By et b ctRios P Hohthe valid nbels
ahtberpdbdasyo G049 aad GOr The gxpressiomstih @arcatipedst atdhe tight page edge

esent invention,, for.decoding Mbjnary synbol ( »
Bl S vEevape Thibe ety eLyhahe g SBtiton dilledet in the
4EE bPose MnRothed With WneisterRk, t1RABEicSFResHont &I t¥BIeft includes an
encoded vectors are disparity depéndent encoded
agditonplstetrhatantedy,ee i5P i/ éorynOF epi @gefor af i end nafyhnd o d @iei® ;' for
I%;Igternate representations conplenentary to the primry
presentati ons. The nethod can include the step, as
b é ‘e 18 j ° ° ] Yei @ 7' *

i SRS A s A S LA
EDOVED Pl JiV eV BVR +UD 1R DB 150y ICEy dat)agegbors that (py*
gorrespdﬁdg t%'%he gi ven gﬁegof tgg%iB gnéodgd ®l)
(ceBbeb ©.c sU@ dCon® boea@tAti on of the at |east N binary (n4)
synbol s can be responsive, at least in part, to a
{e®er oD iRgieg Bat didbee APV @nDEvEd BF ot B \FD &0 Rl (n6%*)

ectors is one of the alternate versions of one of the

iBpariPyg eaPairdéni + é@cﬁae@fb&d@ﬁsi@v @ nethod can (n8*)

| so include the step of conpleting | ess than N binary

3P & of cEnétire? bt 4@ bhe of the MB encoded (n11)
ER e ey mesy s sl (R e e e vedaced) 48+ n2)
G SEQUILL L3 QIR AL SR PRl 815 s
giey 20 &6 @@.Jﬁﬁ@ﬂ\é&l @@%9?%3% éﬁ?ﬁ% Frer ?Egeﬁr%wh Qiei® [+ (Pnld)

onpl ementation of |ess S can
?‘@ beBetg eIl 4 ® FESD gnaleyﬁ%t oo gg@ez{'m@ agion that  (ppg)
he ot her given one of the encoded vectors is a
di sparity independent encoded vector. The two
conpl ementing steps 402, 404 can be perforned
substantially in parallel, and can inplenent an
encodi ng schenme in accordance33ith the present
invention. In one nore particular aspect of the method
of FIG 4, N=8, M=IO and the encodi ng schene assigns
substantially all of the MB encoded vectors that have
bi nary synbol changes conpared to correspondi ng ones
of the NB source data vectors to MB encoded vectors
that are bal anced and disparity independent. The nethod

. - .
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within the aforenmentioned first portion of NB source

data vectors. In illustrative enbodi nents of the
WO pwensi4sen, the encodi ng schene produces a DCORCBNSEA6/020442
transm ssion code. Further, in illustrative

enbodi nents of the invention, the primary
representations of the disparity dependent encoded

d with f 2- bi nbol tt
Qfﬁ?ﬁé%cer”ﬁ M%@OBZF%FQ'Q?%%E%&?&){@g'gE@ZP%QE{|n2n (Pn30)
B Olsn L ¥ s %@gﬁ%ﬁ%&ﬁ?f@oﬁ%ﬂ (Pnt7)

|
ke e e o oA
MB capisgaioRdblaGoRNELdRd n?d?ﬁ‘t%f&{l fo‘{‘?@ f‘eaﬁ afl\é Hhey would in
erence shoul'd now

conpl enentary alternate vectors.

TBest iGaes et Fewficatlyivle thedwior emsecmlnn @xmeﬁmas yssapqamdamustms type
a source

o\lifgg%l% c?xgd c?fr:cst%g %,e ﬁ%s?dts gf %’Bﬁ dlsg%ty bﬁcf‘é‘au &ogavaﬂable until a

fhw&qkﬂmﬁgrmﬁeﬁﬂraspect of the present invention. M> N

:ﬁnd at least sone of the MB encoded vectors are

d| spaf§ePgingd E%Wi% Hie aHge stehy bits enrdksthe & bitgAp fommncyding, there are
t@%@ﬁﬁ%%@kﬁkh ékgkﬁgrnate representations

conpl enentar primary representations. The
adpdhamu@nEQQUmaafmn@ﬁmﬂeedbﬂm nary synbol appending

tiopal | arity nonitoring nodul e
g34%5gm§ Eppn Wﬁ I éﬁﬁﬁighﬁ%fpngln%duIeISOGI gnd au
bi narthe$Ba®Ghs GAMRLESHERAE 113 FRUHF1RAS ca&%ﬁﬂlﬁ%ﬁfsd and can

appendlng nodul e 502 can be configured to appe
bsienegujedsipriseilis]. (Thettive exiBa bivsi ol joat mclelet or selem tlasvdctors for the
vecto ere enpl oyed, disparity
aBQ&@c%ﬂ%r%%E@H& s;,onaﬂy 615%) V%

oring frodul coupled to the full

vect dhecopliggeqtdtivgs Fae bk 8 2dfanap @1rﬁ1§l[ﬁekaelf GRNANGY affftrary bit
go deter ne current running disparity for use in

agey, ferige Qp‘siét}g ofayaligt veckas. dhpipepiaty inkafié vdetats can be added to
tl?]égét?:gﬁg dé!ﬁﬁifqg S0 %19 egb?égyo ? gﬁn@}]efifo}]lgafe Nﬁ}%g B, gegﬁ vEgtors are not

showi, i byt treedtetnos cb]mgice&mrﬂssMﬂJWhﬁh)Caﬁ pektihtngéd By ﬂie‘{ﬁﬁclusmn are
ted v ors to obtain one of

e..au ct
OX?I?ISF% &P@ eﬂl&ﬁ&ﬁé@f@ﬁ? 105 gmal equalines &1 Tﬂlﬁéoﬁ)@l@ﬁ@ﬁm of an entire
veast 8 thetddalp Ié%ﬁér[tﬁﬁﬁp@idﬁdfv?dlﬁh Qit%{l €A Qrfﬁstoécxaﬁﬁ}? 'ﬁ? bit values "a"
source data vectors from wh € given one O% %
apdi ghrept é@avecft\mc@rmglamealmemu Whaeqmapizcdym”ﬁh@@tﬁhvﬂﬁes can be

n.be, at.least i.n rt spQnsi ve
%opédnﬁg %eﬁ%g%a?fls %ln ?%%qurﬁﬁlo&h Singe tl'teh@ﬁ 0%31,@6 gg@r values are 00
ovet}iouth of GVIEH §eferfd an Ghvdlideyedics PREAsY HERGRALR  distance between
encoded vectors and that a current running disparity
VeSS Clages it (e (Wecowsuionlydors skeli agmplesisatary )pafroof ble can be
nary s
SR L R —
negimpire mentenptss fivhand ehiinadry asyobiohsecal tiRNeAdies it ¥&iling ends

E@F éﬁ)ﬂg NB sourc data vectors to obtain a
FRSSSOHP G B e Ancst Scsbd hide vigluianssne bo Motuded Sagether with
HRITEedesk ¥yerbRkisnd hat corresponds to the other given

one of the NB source data vectors. The conpl enentation
of | A&dls dtShalmtyNdmenchy sydeb pbisitsc davd @oppidhesnmrd, reptesentations, a

AR v Ry BR on gl EFRR 108 ofedisdan ShecpbRs by gnppended Tttr P o
dlsparlty |ndependent encoded vector. The binary
synbol conpl enenti ng nodul e 508 and the full vector
conpl ementi ng nodul e 506 can3$e configured to operate
substantially in parallel. As used herein,
"substantially in parallel” should have the sane
meani ng as set forth above. The nodul es 506, 508 can
be coupled to each other and can be configured to
i npl enent any of the encoding schemes descri bed
hereln It |s belleved preferable that t he nDduIe 508

- Y a1
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or nore |logic gates as discussed bel ow, and the I|ike.

Note in addition that, in exenplary enbodi nents,
woreeal1aee6602 and 604 can "see" all vectors at PEEUS2006/020442

i nputs but act only on those identified by their

| abel s on the input lines, if required. In the

exenpl ary encodi ng schene di scussed bel ow (which is

meant to be exenplary and not limting) , apart from

A tadhappséordamentasnefivalynbhe BUmATY oTMRAH teaHes atpyeRd to meet the

hal f. t he . e ect

Ry SR A TN AR I SRR Fidort IR omonted. The 89
aBlrautk decow de tigi scanplementts Gf tHe, veatvirs listed IuthertaltlesoGS. 23, 25-

o SR s AR St e Sl RBE Skt St Bl HE P pPaion or
c gt%ﬁlen{ay@l of i 5t Qi%ht,abiVse&taP{}e“ctoriiQ c@fﬁf@sredw W dlkeriddle vector
aspect of the present invention (M > > 0). At |east

labelsmidic table dBlefchdednd/&d.ors are disparity dependent

RSB R skt ad e e B LB V8  he pri mary @9
PR T R PR SR ot T @)
(ﬁ@m'b%ng%@ggggwﬂa@gﬁa@@n ®P d@@aéday:.g@yazl-: i g y @S

check vector conhpl ementi ng nodul'e

(G be &pof i oy ) Yo CPRIBTRRD Afe d DI @ diinary (n50)
symbol's of a given one of the MB encoded vectors to
(HEOVEY 4 BINRRY'QRG Of e | W NBegaUINce @iﬁ)-aa'vlﬂfddi)ig’ 4t (1896-+Pn59)
corresponds to the given one of the MB encoded
(uegmr.g!).fghgﬂqﬂml jereitald/oe eafe jtthe at | east N bi néngl1+Pn42)
synbol s ‘can be, at least in part, responsive to a

fle®er'wb @iciare fhata ske gin@n dipe gf'e klmée VB- encoded (n58)
vectors is one of the alternate versions of one of the
(diedpiac ¢ & ) af® fergi@rite icoded vectors. The binary symbol ®n57)
conpl ementi ng_binary nodul e 604 can_be coupled to the

ful | Thecactors offpd eimethe isaepndodedl end0d iarle eaghtlpdabel are redundant

config d to.conplement |ess..than. N bin synbol s of
bﬁﬁ%ﬁsﬁéﬁgi A= dgl?fgl?gfnetrﬂg %@H@Ee&galg\f%%? glﬁ&sﬁrt o recover

a COIFRIABQIMh ) TheBI18 iy vaff vaRnR il e cficddyd ey oftthetabl of FIG.
source data vectors corresponding to the other, g

Pnbavsf tot be cuBplementpddbagkctoothsir opiginag d’ﬁ%ﬂ%r@éﬁﬂ%ﬂ@% eigfthe source
| t N hi : : | .
158 A A CBENCH TP S0P SaRRERETE Sl F2BL encin

@u¥eohsO8epf thhiiie MBLen 6D thed avié bits avestodbetinslpded snyd the bold type
i ndependent encoded vector, Nbdu%gf 602, 604, and h &
Yedissi ianthel hlesol Fllan 3pere dhe icqmplments phdioseaised m the encoding
N 8llifbil |58 168, ths LBRIAH bi hdlare marked b

SR B o b o PRI, 2 T 6B, (R B! i patted ’
0@ tye0e, logiedllp @Bissifin thvevertums by irepletexpiespibrndtaduadant terms are
encodi_ng scheme in accordance with the present
YUKt on. For invalid vectors, nodul es 602 and 604
can benatd QWRfnd QaO8d8 eatrRs 3 Biet thisley o PPIGBIL3. add34 fug the vectors
exenplary enbodi ment depicted in FIG 6, nobdules 602, )
B0et! B the ddtdo of GHEI ur dlsineothg depqsling fabelsethgsisepding equation for bit
b]nar§)3¥qyolsf.ﬂgdules 602, 604, 606 can "see" the

pEFET B Ay sy biol s at the inputs but such synbols
cal, @e{gﬁ@%@@i FoehE B'es @P) SBDldID 8 ANDIB jthat t he (n70)
full vector conplenmenting nodul e does not have to
conpl enent vectors that are already in their primry
(as opposed to alternate) form Were enpl oyed,
validity check nodul e 606 can be coupled to nodul es
602, 604 and can be configured@5to obtain putative
encoded vectors and to determne if given ones of the
put ati ve encoded vectors are valid MB encoded vectors.
Note that this can be perfornmed by conparing received
vectors to valid vectors to determ ne whet her they
arevalid, or, conversely, by determ ning whether they
are invalid, for exanple, by conparing themto invalid

oy




believed that a logic gate inplenentation of the kind
descri bed below is preferable. Various changes and
wo@sfid@ar i ons can be nmade to the exenplary | opCT/USENE020442
i mpl ementation, as noted herein. The followng is an
exenpl ary 8B/ 10B encodi ng schene that illustrates
princi ples and techni ques of the present invention.
a B dbRL F I SIRABIy i8] 4 LB LBl gener al
to "Binary Synbﬂu,f't' égnd {gaﬁﬁi%%eg lf‘ro’sﬁ; he nor éi)M66+Pn68)
o @i d'eg ek w1 bi i'sh {4 y pegalileys flepr esent ed by "b" )pp@Bpne9)
a distinction from codes which use synbols with nore
t hanthevd" (celpaishasehadd enteien &y theSyhtbodSFIGS. 13 3tdudesd for the vectors

- 2l ferred to,by.th ital lett
sk B (AT e UUFE e ebcing aGTR At fe f7blecSt BIG. 53, the
deaatinnreqadbe fadif Y cad baaticaras folaRe: t he nunmber 8

refeE@ to the data vectors only (NB/ MB schenes

B 5 @ilafder ¢ @ f1eSd edénc'ed Byomuidohe d@es B gdets ied, (n72)
l.s aye _one nmore extra inputs, such as control
a@ﬁé%&%ﬁe’?%?’fﬁégm& h8f'*{ hie uncoded 8B data vectors (Pn74)
I I vvi,‘t. t,he upper, case,l etters "ABCDEFGH' and
a@ﬁgc(@%%%dh?znd&a rbo'rcJo %2921 %bn- dat a_char act er s (F%&“LPH%)
| abefettonsdimnkhas BERERELS: cadag; !
_are Iabgl ed wt hast Eg@lelg\%/\%s?mg%gtet ?%ﬁttersﬁ}%caéggégflro}thﬁ vectors
listerd in Hee tebleldfiRGdPhgtaing these hleasling tibals] the et diflg eq@ration for bit
"CUBV"aBed% .gtl ogi QQ?I |line for one interval represents a bit
wTh @ Varhes 8¥'°%%e; conversely, a sl ope downwar ds
CERmp gt @ 2e8® 08 AW i BoF o di nates on the
ti rrega_xi S %f ]IZZI G 7 gre P';dbe%%@é@ gpjhmber_ in (@77)
(c astendi g /@ derc Lo £by & 06 i Gt o o EFLS -v._tmlt _ (n78)
‘increment represents one additional bit. e vertical
coorldieridt esluwini Iis bobpemsenin thhéablesnsfi FiG:SAB3 pad i3uyfoate vectors

. [ess b I casge letter as follows: _.b . .
s B g a0 e Usa Cia bt TgelS ng dpcodie sauaton for bi
“Di* 0gh BatveEseRadlfsRasi ty of + 1 when paired with an odd
precedi ng nunber and a djisparity of +2 when paired
Dwid@? r@éve@ﬁﬁé&g’m@kﬁnﬁ@b-br@én&:&:ﬁ?i’-ijndi cates a (n70)
disparity of-1 when paired V\nm an odd preceding
(@ Rt Jahd B gii spBere P 61/ Dehhed barBodoirs i an even (n81)

receding n r.cy(cube) indicates a disparity of +3
(b%n%?}?g%?r*’e‘aéﬁﬁ’r@gas6@&%@é’édi€“ﬁ@"rﬂm‘ber and a (n83)
JjhsSRaAfd LY Of 44 when paired with an even preceding
“ ;yu_ﬁ‘ggl: € tg (t ﬁfee) indicates a disparity of - 3 when (n84)
pai mad " ¢d1uAn Had goﬁir &fEQ RO TR of %@S.a?r% L5034 5Y 10 vectors
- 4 when paired with an even prececﬁ ng nunber  "v
liste@Remthe takleof FIG\§6.i Ueing dltess decadirgpiabélt,ythe Heoddingh@juation for bit
wpPal red with odd precedi ng nunber and a disparity of
E+%an\/5}?e‘ﬁr%%’l?%§119\]v§'h an even precedi ng number q

\ pe ! : : .paired with
E(:G@{g%ﬁBpérﬁﬂEBCO@L%@ gggﬁg@d%@ &%@“}?I‘z-‘}% ge m‘g‘n (n86)

an o ecedi ng nu a dis ty of
Dyeh 8T o bl NGTH B J}‘\!i\ﬁgqﬁﬁ h (hept a)
¢ i ndi cates a g{]esa%a?ﬁ)y .gé?? ngred wi th an odd (n87)

pre ' e . dj i +8 n_.paired

Wt Aor BT 8 isThARA bnfls SRl TReRELY o
di sparity of - 7 when paired with an odd preceding
nunber and a disparity of - 8 when paired with an even
precedi ng nunmber x (Roman nuneral X) indicates a

di sparity of +9 when paired with an odd precedi ng
nunber and a disparity of +10 when paired with an even
precedi ng nunber n (nine, gggative) i ndi cates a

di sparity of - 9 when paired with an odd preceding
nunber and a disparity of -10 when paired with an even
precedi ng nunber. As an exanple, the expression "5c"
inthe left trellis of FIG 7 refers to a disparity
value of +3 after the end of the fifth bit (e) and the
expression "6¢c" refers to a disparity value of +4
after the end of the sixth bit (f). FIG 7 shows the

o r o, s o oy AN 1



and the right-side trellis shows the nunber of

different paths or vectors leading fromthe origin to
weawmh/1see. Note that these nunbers are identiBel/USm06/020442

the binom al coefficients. The follow ng notation is

used for nanes attached to sets of source vectors or

encoded vectors: The first capital letter B, P, or F

i ndi cat es_ t he di rity of the coded vectors: B

| ndi chied GPRH Fpad, gRipen i ibe tslgﬁ%\ﬂ%%&% Gidetnd 34 for the vectors

N@6d B Be 1414 BﬂFKﬁtﬁS[ﬁ'x%qm CERBAIAL YRR fhelecHlifih3hhdtion for bi

dependent bal anced coded vectors which are ggﬁécgegﬁﬁxm'orbn

Hased bomritise aPfdllovist y of the running disparity. F

s af 1450 3 F e S TR e slBabrar "l etter. 11 0 © @90)
Btﬁ§9yﬁ%$1€§%§€égﬁgigﬁ9€ﬁ3?& di sparity of the uncoded (Pn91)

vect or ng coordinate in the
Lefbe shde ddelddd AAfeFl G 7 using the capital version
of the di spar%jity \j/lg{ll]g}s listed above. A third capital (Pn92)

| et t €The 1g" dohase his bolddneits &s tHehebabiBIGE. I3hendcPnior @he vectors
LQ?_%tBit K Up to three | eading capital letters ma
I

DI By 6he SorUsing Bessedesoding dahelmher dasading gdtation for bit
Wt Bnd e AR K358l Etter to indicate trellis nodes
t hrough whi ch the nenbers of the class nust go, or not
go=ig Onggdtgdc YecedEshaai @y whiT®ugl imggat ed nodes, (Pn94)
e. g, 4t', nust not be Ba(t.of the specified class of
QBRI *TiP e e aBt A g PEeit| ustrated in the left side (Pn95)

trellis of FIG 7. The third and qulomﬁng capita

P@%‘ér@,f *SHEE VhYMI K 2 YRNEL /{98 Atiedded bits, if anyn96+Pn97)
\m. I t" d t' t i t i

Coded ey GE IR FIE TR 18 g B L ks RESR i forjme vectors

st iaphe it TG 58. defing tHesdy édoddingaiielf ek decoding equation for bit
if indicated by a classification name

canpl enent ed,
%ﬁd@ﬁ eIt dPWSI5 respectively. At all 10B

U i SJIABIH Iy [ ty. can assune one of
?ﬁbﬂvaaggg' kgg.dgﬁgggg%gvgg?LL} L (Pn100)

ues ors”’in this code are
gl dverp hal-anesdand i diSRavl. e feRENdent , bal ance 4
and disgafity depenéent, gfyﬁgte a Z sparity of 4.@FP1 Pn97)

t he CThg it valoaifoxgallliveqarsi dfthetabdesbyit BIGE) 2050 % deb0. The seven
positive (+2 only disparit indegendent vectors or

), ( . Vec
peedsreontipt thagactess whichdhage 3 iK-velue enensyargilisisd in the takly of FIG. 60.
SNEf Y f i
R AP LAt S Bon AR T L S apypgiated that the
tgolarafeFNeCt sisvatie teselis bhtledmiappiog @S] nghten] weetcanced, disparity
i sparjty independent, encqded vector. Al other 8B
btk ' Geadie FRaRal ipoli agie” iniafeproppatatons and. alternat
1SR e ARAL %0\‘113‘1%61’\’(@1@‘: & She 3RBH RershidimsdiBPahtddd control
rul es above. Serial transm ssion of the coded vectors
Yestoass sighasling ek comirad|veptatseplie &ivo eppraded binary sgmbsls hthe primary
1 torac Th B/ 10B-.P code includes.a total] of 263
Sratend PEpE e cr iRt BE PRI T 98 odec
10B v@ctiepaitasequils ushnatted, by) fdagiréd elattiy Gispaitan® potitive, (iii
F]GSx)g-gg a?dq24. Al the g?hé? g?Z fcégbegggiz a?gllve.ou)
el ity sixfineseyrnsh apgming Wipgysymbplshase a yady ¢fizero and first binary

' f thi s Ki: [ ' ' ined. |

DR BESe sAhl it tPE BshRRY SRR BBl BT W b ementary,
dhd4 sOUr cesiglgtht or sndar etektc odéthaiyt 0 shmbaRcedare  complementary;
di sparity independent vectors, 29 source vectors are
encoded i nto bal anced vectors which are disparity

dependent and haveconpl enentary representations, and

the remai ning 60 source vecto¥s are each encoded into

one of a conplenentary pair of vectors with a

disparity of four. Three extra control characters have

been added, as conpared to the code described in the

' 062 patent, which can generate contiguous runs of

five. It is the user's choice to include or exclude

t hose characters. If the use of the new contro

o s Y Y | . - s Y



There are 174 disparity independent bal anced vectors
as illustrated in FIGS. 8 and 9. Bal ance neans t hat

wo b@ensmant ng di sparities at the start and end BET/URE06/020442
vector are identical. Disparity independence neans
that they can be entered in a sequence of vectors
regardless of the current starting disparity which can

have I r C: i,
b LS Bl Ak B et el WG ECh Yosiive, G
fquntbl slofth, aight}ba]hrah cad t&@bmc;t gysbals hivea arvaiud (d‘nzgatrdn and fifth and
s tﬁoret an two at t&@leadln andtralllnag.11 '
eﬁ’% dari e2TH% h t h&BR¥8pt i oM?8t t he?t hr eI pari P¥ one;

depe(i)daiapaﬂt <‘et;951§ 268, ?i)%q&&dmlhgatspmwﬁpheg%%s(m) first two

atr al run O run
laﬁld Sé(ﬁtbpiﬁeqﬁdrl@m twp bingsy syssbalgheveea ﬁdtletaf o0 deé cthirdefgurth, fifth,

oV th li f 9 can des rlbed
SOV S SeAeth R R B % S50, B8 o
B3c' {rdisparity'eqbals zewp GOt eyeitad stddiag |d@dptaﬁfy 6B} Qi) first two
i nclud s so vectars of FIG 8 redundantly. They can
Digaryesyet E‘éﬁﬁttWQ bigery syeholshayha valieralgerosmd ToRFEAD, sixth

aﬂ&eb&atﬂ%néagﬂthbcﬁhﬁ%%b&l& Bhld %%%tu‘éﬂotf'ané‘ required

negative starting diSparity. positive running
dis p’éh@ tdytermimetlon ob rtpb dbrbrit salmss ts imdd shadctl}T tfeonh Hhe@ @rimary or
SIS Ret o s B P RS8R i orer

toedvRUP theViB&aabRn®f adfsb&rated Jvith se?&h b e&h&?%ﬁ?ﬁﬂlaﬁevecmr restoration
descri bed by the expressi on P3c4u6c' 7¢' He vect or

anphif rﬁrﬂtlh defgghingtien. nHgimgghesesleaeding tabglst thet dreodihg emwriton for bit
qye ]5%ﬁ§§f8ﬁ_@9 optional control character K248P

S po arity selection sinplifies the
tep® d 0l 890l D ¥ELE @gfm ! @hor@
fo(ﬁ&t)een bal ancegl vectors o? Gy@rg %an be escrl bed
a P o ' ePh o8 o) AL DGe 7D g’ ¢h@hpé@tgord@kl¢e@rﬁhf@lg®f@zoi@j’
node 2mis assigned to an optional primary contro
character K124P.The thirty-two vectors of FIG 13 with(®PK)
a dipRafet ¥Rt Hllqﬂémgﬁ’t%oﬁ: 31@ D %sgﬁ?eﬁr Redox EE are avatlable in
expression F4u6u. Its conplenent i's descri bed
C@Bmcmstﬁalo'r@ﬁnnmnbo’ﬂhélenﬂmeambe}tb pstpofs dflthe it mgﬁsherdatches are
di spat.i & f u ur and a negative uired entry
o SRANEY. SeibE o 28 2 0an By BBt s LE Siighforist bty delayed
reldtive 66 W -EDE Blitphuts. 48E CibMe diddYort 1§10 BRISSSARD, RRORPREY, XOR,
The two bold |ines represent the singular conmma

M@&gateﬂwtm@mmemw sThsf uselocf.ANB amitCPR ga@s Spabéenyavoided

kB4 0 BT NSO G s AL s or

logmr@hﬁlﬁi&rﬁsuaﬁy dess relsab &daﬁYhahhﬁe eoPEresiek Oth:bféﬁt!ifﬁé(Y tritical paths
The four vectors of FIG /16 with a disparity of plus

arg Saprefgrrgrontedethaquababe dopuinpats. dhe ryirgrousagalsp asswmpethat XNOR
ssion F2u4u7v8c. Its conpl enent
dg %g%%&ﬁﬁpﬁag 695 preSS|on F2minvq8t. The single
vectﬁrer@ﬁs Farse lde%/am inhtha ddfispiani dfythefbagk usgit mquatacnﬂ #nd in the
%atlve ng gtred entry. dis arltg an be descrlbe b
ARG, PEBF AR oRPETHIOPE 4O CBRiSH chenEna laBkkamBeRf By sates.
Viﬂﬂﬂtoﬁé(m g5 ORoibaRt 1@5@% dfﬂ%?ed‘t ioeY &5 LRES: Harfl %Cind]&rc it counts
wth a disparity of plus four and a negative requir 3
andripys the iesgrapliaty Ciccaut hey uyseréssatly by niingner pres ginother reason for
F2b3ni7c9c. Its conplenent is described by the
expression F2b3u7t9t. The single vector of FIG 19
wth a disparity of plus fou% and a negative required
entry disparity is the alter %te ver si on K131A of one
of the optional control characters. It can be
descri bed by the expression F2nvc8u. Its conplenent is
descri bed by the expression F2u7t8m The trellis
di agrams of FIGS. 8 to 19 can be used to prove the
validity of the code. They show the total nunber of
avallable coded vectors Slnce none of the vectors of

g, - Y 4 a1 o, s Y



the conformance wth the run length rules. Simlarly,

the singularity of the comma character can be assured
whgoobhao4exani nati on of all possi bl e conbi nati oPCT/U82006/020442

trailing and | eading bit patterns. The specific

assi gnnment of source vectors to coded vectors

materially affects the conplexity of the
vahﬁfmneﬂi‘ipfmc@it'n\%glenf’éh@afn%ﬁ 2hg %pjt)&“tﬂil‘ﬁj{/qﬁ sbRicHAG dfhance the exemplary

assi gnnent s reserve the values of the source
degipn & ths S¢1scttome>fd]a%eoemfm redrndenitieetorsdh t GRodipg-cgyits. In circuit
aleva\.'g gv{hwl{ Qree stugl?e}c%t Of FItC%EF |u§2’§er§e7 I G%Wtuﬂede?ay, "R dircuit count has

ors”of

ocmﬂin@ny‘s bE¥rSardated t@&ﬁ&&ﬁ&i’élay\/;ﬁ‘ﬁhmlz bya¢@udiN®the fan-in of gates in
onpl ementary representations which are referred to as

the pieical patarker delaycensitierations; bothat @R @ngl XNER @ateshage been used at
t t

nEPRALE BRADTRL RoURKE BEETAl 8 eg il iffoctbpest by vV

ciruifs incths lenqﬁltlth@t stihelatie cdiihgarpravagatde. Sitdiletly ethdicigsit diagrams
could hae en cﬁosen it |sthellmfat|onto j ust

shO g0 SREPITS S eANeY ERE R SFU Sharingp|agtq PrpfRssing programs can

be Q%ﬁﬂ@}l'eﬂgthataﬂﬁl Hﬁfodﬁ@& ESAAEL Io¥tek t&ﬁtcﬁﬂ%caﬂﬁﬁ &hbteCappropriate. Note
patterns chosen. All source vectors which require

that weiing j od dlag ld@uq vairbirged tho pqustions mgmarpeeSIents@@dicxﬂry inKhe circuit

ta G .28., The 60 coded of. the t
g I 5o S, b skt et Q0B ERERRE o i St & reauce
ovballaficgiddslegt ors ending with Ij—Ol The val ue of the

K-bit is not listed with the source vectors of the

t ablTd&ebfock dmerarg forge cpepding @rougvaith alhmpRrisging outputs is shown in
edun epb A _

FIGERTAI A0, CRUARIATE, B NBLUE B SER pIBTEREA i

represehDa singld ccudtr withtohieshariag. ]F1@eﬁIAcshbwt mast obtieralcoding of the

vect 0 at a ect t. e Din the
lea R Dpits (B parch Bt B (RS oL et RF 4y Pee | T Tit6 Bheuiimgty RIG- 62B,
an& 'Fi@p %Qéeé%wlg ahan %gl@n’)éﬁf‘aheﬁ Sflthé 'é&l‘ijatioﬁs trhettealIngeEntation of
1, and are the subséet of the vectors of
enm]ecﬁctogs glm@hegupmr it ifdeland the defermipion mihethar an@ncdred vector is

ol P e O, M B R L e 08t ot

endditng’ TheegdnerFiofloftthe ehdibk @15?&1‘1@ @EBX’ ﬂvhfo&hrhs bﬂual to the starting
identified by BM3c' 3t' 5t" 3t' It will

disppRidelRY dar thearext bide iseshiopngt the hatien albihe @gbf sifig.dg betipen are

o AR OB e S RS2 IR oo e

entmimmgrcamrdmgmmg Sbrﬁcpaf ihieye Qiteﬂtanl’hmtepmc@i beinvartyrs driven from

i ven_.binar p05|t| 0 at are ended with
nhal SR etp B i B Stansdain o et LBR i o
VeCtT‘%%lé?l@VCNﬂ’Lﬂ'@ WIYi8h 8bhpRhRRArdll 3 Bifs & Hsodéa %‘S}f@ is orthogonal
bi nary synbols 11, for those of the 54 source

to vibet ofhisr Fragrioksg (Bnl.od al Coldi €gbr Coy, d¥flni Gels Q:hl)rrvemao cause
colgfiafarh of oo e il o ey SPufPatiiot fE¥ga i ffadine, no

ind@vigudlnsity @eUdiangdd tvakh RIAMIOVRraR CREhHOHERE] dad ame-versa This
vectors having a | eading run-length no greater than

feadirg allpyye Hefi Herear @%bﬁﬁh BPEH pﬁ?lgnaéema @nglsu flylcgfymw@wn at the
e . 3
whnen, 88 RL0S: (B0 drouhl ShiRnule uiE SRS PeotiilR o oupue
subset of the vectors of FIGS. 10- 12 whi ch do not end
with ij=10 or 11. They all require a negative entry
di sparity. The opti onal contgrgol character K124P is
illustrated in FIG 12. It Wwll be appreciated that
the table of FIG 23 shows 19 vectorsthat result from
starting wth source data vectors having a disparity
of plus 2 and satisfying at | east one of: ending in
bi nary synbols 11001 ; starting with binary synbols
1110 and ending with binary synbol 1; and ending with
b| nary synbol S 10 and haV| ng one of (|) at rmst three

o o g, - o



starting wth binary synbols 1110, the 4 bal anced
source data vectors being napped to 4 disparity
walewensiant bal anced encoded vectors having a reqUUSEA6/020442
negative starting disparity, the encoded vectors
havi ng bi nary synbols identical to the 4 bal anced
source data vectors with binary synbols 0 1 appended
EXQRIUSIVE OQRefuhétion. Thlealided 10 eipnal & wdt e%bl&ul?é}ormﬂt fohhe circuit

table of FIG 25 require a positive entry dispari
veiay showntlhes denspienon i e 5?querﬁ6§etry.dwav cingh e éfm%ﬂr&;ilspanty
[ [
D Bt e T8 (Fpatd, DERE, P RER g e. Note that e
valeg of PFBiYaisynot exuped imntdisitela bl the stwideithe eotwling mtctrhal because

. changes ,in t ce, bit nd w.th At wll pe

i 8 Rl Setel pafr S 6o Bisklly SR e © b e, mpi or, it tever
hie Whdilitags biRihikgRakias G taieRt WRE, Ors starting

Wrv\nth bﬁna?brg nbgls oog?%gﬁg 4 balancgg source data

vect b elkf@riﬁrgmﬁhlﬁpe 298 gaigs ands pair incindaepBivd@on (pdishergekito keep

t
IO UBREQL SR RIS RO hLE 5 i o
wtthl ehxtrtem dklay @extdpe saod KXOR datawlihtfor mosipolveb biidiogding levels have

ended t ef o. ni net een vectors of
r"’l %Preoréy yl’é%relﬁgfﬁé( Mﬁ%? %% plus four and
t he yrd Hﬁ'cﬁf phddBntS@WLE Dbt BudiSieR" 85 ee'éééﬁ BorwhREPi p%hhmg for fast

require a negative entry disparity. vect or D247
opsmationgatwhe postjof 2 0@ dxdraj datassifraafist encmdﬁig}teg?s bmied tnes1x logic

ot he ar ect or 1
1§95 R Safig PR VE OR, 555 Sylng B pit af® e ending
dikhieity e Be afovEll @to2Be hog! yeRSVHiSh YRfieS Sn teh@h 21 @gbhds. The first
from source data_vectors having a disparity of plus 4

engAEing X £ R rescaftotlive pating levelp.nirihe nefions immediately

I t.ar
SGSTEL SOTE A SRS BBV e more s
tosa) 0b 26 sxtea tchdd 1A seddcticaaidifogr ghting IIEﬁzI‘els 1ﬁy1fd3ﬁ>ﬂs6stap £2qaireés moving
of : (i).two pajrs. of conpl ry binar nbol s, and
theityvy @rﬂ!@@ S g5 Hitby gl gﬁaﬁqee tiarhipecgptes PRal pigr sfgnal paths
tobd é’é@Bﬂd §¥m @ ﬁle%]é@]iatcﬁ&dmbﬁatﬂhrpﬂlet {i%'eﬁﬁé&’versm% (9 for bits

synmb are 1 and trailing 4 binary sy S are
At BeC;LE Eobir GeHd and PREBYH 1S fbethwgnpmﬁapﬁdletgatefs&eambdgdlal Cb1,

YL SRSy B R SO S

Pﬁmgﬂ&) bNID@B}Ya?Y)KE" gnd MPDEFBRANDRES aiod fBt1R0Uipes eftRe gates
vectors with O appended t heret o. Further, the table

seperatingn10% NFRBLawd 1dP3) east one vector resulting from

a sopr t

e SO P B RO Sl v
atyaf nige abdve parsidng b)j‘r rmlndﬁ cﬂfcaﬂ dnedifieatiding &dldnﬁ@&mgvme leading

[ isparity, encoded vector having the form
E%@%}ﬂ%dgf{ OP{EHP Eher p%edv&q Bflscxsie Wb (a1 sovise path which
reﬁﬁﬁ‘:s a%ﬁd@@l’?e}?tréjl'aﬁcﬁé‘sr Wit C&B %%u@nd the val ue

of the source bits is prese ey are the
conpllemelotis dta@,raain suretxeoiplarg decndmg)ﬁrd%hmth 3B-idmitamd outputs

the trelljs of

s ERE & piibidhe oot actoo deippch st in FILS. 644
CCedppdsenmlyl &GisudeRbuiPhvithhgetVatiRg SF10f. dalAGshdwis tﬂzel @ctc%gvahdlty

'S the trellis of the bottom data vector sets

are conpl enented subsets of the vectors of FIGS 14

15, and 18, respectively. They all have a disparity of

m nus four and the value of pfe source bits is

preserved. KI 3 1 is not showmn. It will be appreciated

that the table of FIG 27 includes 2 1 vectors

resulting fromsource vectors having a disparity of

m nus 2 and satisfying one of: trailing 4 binary

synbols conprise 0 1 followed by a pair of

conpl ementary binary synbols; trailing binary synbols

are one of 1001 and 11010 Ieadlng bi nary synbol is O

Y s o "~ A A



trailing 5 binary synbols are 10001; and trailing 6

bi nary synbols are 100001; the 2 1 source data vectors
wheioag3wapped to 2 1 encoded vectors having a BOCEPS2006/§20442

of mnus 4 and a required positive starting disparity,

the 2 1 encoded vectors having binarysynbol s identica

to said 2 1 source data vectors with binary synbols 00
clRBRE MRAcit e i €si | '

T o oo G2 (G OBPLIO) i
shom@ igdilte 64Bi The sharqsr BXSLUSHVE TR furmtions balt 3 mijdgearensrs shown

: t ,of.the vectors of,FILGS, 13-16 a end with .
atthe BgRAER, oBeim il b PhioE % sty FEfeS e dsbending
o1B dpeelit reqhirdmbres. AP, eACatiRvst that iniplémémiidd 6f tifel 6auadBns for the

i ncludes 15 vectors that result from source vectors
cHBR/PRgntation hiadividpapbityfanbsc. 4. anfd Sshl toseyiprethe pegp! values (A,
tEapl &n ! I r I:
B Eeariy oy the PUITR B @R P SRl K gonerated. At the to,
the ynallimlggwo @atifig lestls rashowndyntheleight dfia ditsl | ast 5 bi nary

sy | s.are 10000; | eadin i nary synbol is 0 and

tr :iaﬁ?%sm ig; Hﬁﬁgﬂeg%ﬁgcﬂagegaﬁjenl@éf%d?a)ﬁaﬁacqeéaa?@ gafgs, all of the
inbEias SySey BRRLE s@he xR aakkst TRl MAID ph ix logi
mare %0%§¥.thg 15 sourcgﬁdgﬁa vgztorsp%g?%gwﬁgﬁﬂgghﬁg:ﬂX1OgC
leyds by cededng Bstioyverten A183Tgwith diNATEPB tgpten EndriheudK pathnid fave logic
hgaguired positive starting disparity, the 15 encoded
vectors having binary synbols identical to the 15

sourke fakbopeeol, ahs civdulithrideRfta has ¥ e tSicRirdd ﬁ)@@@é&%@vard pipe-
.thereto. Up to_this point, 203 source vectors &$®6 .
lining gt the copimirmiow metsHiessimilas iogthe eneesdieg ebelat! Ree etredustion to
: ¥ N | . N 30, :
ikl S 0 5y e 2oy 5.9 PR PR o enrin
the bils dethixivigh H airthe tupoali FIG. 640 attemodédigito  beioad sRppwhichQequires

o BN B PSSR bl AR PR I BV FILb Rl Fog a redction
todHvie 1SRN NEAOR FMshiidhs RAhL ANl HeRe IRe (ﬁ@gﬁcp@levef’ahﬂﬁ gate of the

|£:01. The trellis diagrans of some of the unassig
VALBP patioure absovieovasr to the ecdohdl gepraatidble KnavathGis @Rriedfoeward; this

' i ndi_cate t.he bits, which are conpl ed
vept oh bR REHS oy SLRBrL o rfsmuiEed e disth e t four
gatieg laklspaidtsl G4 medingiediches @e @@qLﬁ;eeg_l,@ﬁmﬂeﬁﬂ Y &6t OK®1.10, 3
are al so conplenments and the individual bit

whi ch : .
fopBs 18 fgriae swpnf eifbneees geerabing den signady RCMBdnd itktebgli BEMPLAL,
anf® By 6R4GH PGGhabTPbeR PaI T, Al so, groups of several
vector pairs wth %den I'cal encoding rules are defined

as shgaim 4 Gurthenrdelysetisctioh tbahfee davdls cam bEla&or&%ish&h ®y minor
set of vectors with individual source bit

.conpl et. ! i
CH&H%@@@I%C%UWSS%% DR dhs AndangoEXEGIAISRE Gipefunctions into the
réd2RRd [ [ [ o'7= 1VA ) d ual
P e B o o3Py T e P, it ifipRinentary
ougvi-ce bits or the default value are printed in bold
typ nd .t.he.vectors on the rjght side of the table . :
ar ePFtOﬁeV egglrcr%foé’n%lﬁ?%se&f ag ﬁe%]?r&’rf%gyd’él. CRINAEH, MAFG SHasnvritten in
VEDD! 1TiHeUéRSdé0 gerekaed taliSiRPbidebiedt duduts IWittMcbire®edisparity. The
aefre0|ated that in the table of FI 33, the fraction _
degde Fstred all dbq o gintaKecioy vBiuan rAy radatiotequenmagdsll possible 10-bit
conpared to correspondi ng source data vectors
correspond to those of the disparity independent
encoded vectors having 8 binary synbols identical to
the correspondi ng ones of the disparity independent
encoded vectors and 2 binarmlsynbols that are
conpl ements of the pair of adpended bi nary synbol s.
Furthernore, it will be appreciated that the exenplary
encodi ng schene assigns a majority of the source data
vectors corresponding to the fraction of encoded
vectors having binary synbol changes, in conpl enmentary
pairs of the mpgjority, to corresponding pairs of the
di sparity independent encoded vectors that are

e . oy

o e



to sel ected encoded vectors having two | eadi ng binary

synbol s conpl enented with respect to correspondi ng
woe@s/18f461 he ei ght vectors. Still further, notBCT/081006/020442

the table of FIG 33, at |east eight source data

vectors, having a leading run of four followed by a

singl e binary synmbol in four subsequent binary synbols
pWRshapEE e S PaRBEY By RDELSifla] z@lf‘ﬁwhl‘?@q{éﬁ% M%&facﬂ decoded

four, "are assigned to sel ected encoded vectors havin
thg vehd fputsi nary synbol conpl emented with respect to

correspandi gnes of the eight vectars., Even further,

not egf ha eO(lli g&vﬁe 2R 8_? tge qu%’%}l’fﬂg%l% Sgdicatgd gt}zla(éware, general
PEPOeC prodedsarsy Elihivase, oEIaNg & heasivishtidANoPihd Btegoing may be

fol l owed by a single binary synbol in four subsequen% _
eigplayedtod et (i Repscabg eirion, ineaddlitiani ta dhs/prefamsd |implementation
ot k; f : ' ) e. .
S SRS e Wil RR PR PR, LRl hotementations
migghh smpley, nfoo|exempizl, enprotedomb502, re sRaetlry t6304, and an inlfaut/output

i 8RR A BRGTale i S eyt Boetbr kRSPHNANLs dhe tem
“Irb&esécdD |8 %s6d hEdefPis BerdBd 16 Incddde E’»@r gﬁ{%e? 1 HEvice, such as, for

ascendi ng order of vector names. T e vectors
exgiwlal ene §hdvincludise asSCRUc@antral| probessimgt vmit) andot iofiteedforms of

pboshdB e ed £y i SPhossion” el 1 bre it gee thividua
progsesed THer teic ogemgry”’ The iftelddaMohBRARE R¥moRY lasddRiated with a
lists the required entry disparity for the primr
Progesa or ¢RE suttuash fopexanmge, EAM drapflemizicgeds wWempani RPM (read
[ all: b .erable in n .
ot SRl TR YREIEE debic PR e el B OR2 GV egrory device
(egnc ddiestted,oarftzah vimemorys and tigto fike.i Ninaaddbiogueb pirade tiRput/output
. coppl,exi t 3f t.he encqger and/ or decoder (typically, ]
infegieks ?Ss“%‘_fj i iFpdately 1Beluess dometrmimatonerirgnge|hechanisms
fob GG PRIt 88R drbedstifg %HH’Q&%., %ouﬁé}?ﬁﬁd bhé Bt hRPS meShanisms for
m nim zZed both for bit mappl ig and “di sparity contro
praviditgiresulis assneinsed withbhe grocéramgeuhitf (erg.,hirintehpPhe grdcsssor 6502,
inimzed as. well. In t interest of lLogic,circuit
O s RE Pl o s S By 65 i fenoand 6508 cam be
infepdonbheed fov dxanild, v RREB$0 ﬁ@%&?ﬂﬁ 4 @ie Qrdc@ssﬁr%}'\ﬁikl)t. ?5 12. Suitable
e [

. vectors over solutions with t same nunber o

IngReoRgedionpr fon gxavrle Vivobe §ddk earsalsphe prpodadateta heswotk mterface
f ' e SiL.gn i i nment _of vectors

o5, KMo SARAPAY RS AL 5ol B ARANE) IT3ReRls MAEL 2 Grpucr

netrarbry) gmﬁtoamﬂwdias’p&rf@q%jlltﬁ_(;lgtpmlméga_ruiskeﬁihicﬁ Gmk&g\dicdrilvle, which can
ossl.ble to execute I ndlvidua It changes an u
bf&ge‘t’@?é fW?FéF%W“i‘é’i’edé‘?@ Bat¥ty control as conpletely
S epak aLRIHMCLHASC! - bhes GEp -
in both tlhgém&}’er]codei_rJIJ %ﬁﬂg\%t&ﬁﬂgk%glc ggg‘?ﬁ%flﬁc ul tC%\%lE tfﬁJ péﬁ?}gﬁmg the
mehginlegienef the ésentiosraaldesaibed histeing ehayybe o in one or more of the

ssi.gnhnent choi.ces, e lectin 8 rather than K7
o< SR A ARy OHAERT o 3 BT o8 pheaorghai o pbp feady to
be @A) oeddde @it & MAkBolY €65 0kisto WAL A Ske®fed by a CPU. Such
conpl emented. Cenerally, the encoded bits retain the
soffaatpecanid inglrdgniar doaeidiited toafnpwireBresident) software, anicrocode, and

BPEE ANEBRdot SPMEL TR S AR o s vcnion

In the coding | abels and equations, sonme bit val ues
are included redundantly to allow nore circuit sharing
for the coding of several bi%%. Redundant bit val ues
are overlined and redundant ctor nanes are preceded
by an asterisk. In the tables of FIGS. 35-48, the bit
patterns comon to several vectors are marked by bold
type to logically classify the vectors by sinple
expressions listed in the colum ' Coding Label'. The

| abel s are used to wite the encoding equations. In
any of the Exclusive OR relationships between two

Y S o



followi ng the net name neans that other expressions

are included in the net. The "a" colum has bol d
wenrdocilseei n the tables of FIGS. 33 and 34 for PGBUS2006/020442

vectors listed in the table of FIG 35. The "b" col um

has bold entries in the tables of FIGS. 33 and 34 for

the vectors listed in the table of FIG 36. The "c"

1n%l|vﬂi§%om1 kR0 taﬁdlzﬁﬁaegg f Ml‘:e;h Eﬁ)e ?)El?a'ﬁé% dg%n%%ﬂ gbove to

for the vectors |i st
elnlﬂoy,cfet @wnme@ miodzehmrpaedlahled Meuticmbl es of FIGS. 33

and vectors lis the tables of FIG
E?f?he%q USRI B3 Eﬂis rﬂ‘? ifen jof 3 fRMPWET grogsgm product
acEd:s@le 83man d:oﬁﬂaufe@hsiﬂ]!@ o¥ @§1hﬁﬁt%r—féa§£1ﬁg ﬂlé’ﬂlﬁrHQetga%é‘dlﬁ‘l% 6518)
? 39. The "f colum has Id entries in the't
PreYIdipgdsosam ¢l f9n useby phin W@P@t@ Wwith taecwmnutetrrm Elnabhtéructlon

h bo
ettt W T e
readebteomsdilinstamdbe anyt fygpataaid for abe by Gr id tonf A8 WilPM3 Mstruction

g n 3) The "h" colum has bold entries in the tables

RS e ]IQP(%Ste@Sa%PﬁBaﬁ%SAﬁ?g‘i‘“?%e vectors listed in the table

of AtfeméBum( R ( S:

bol d enr?r [ ‘é%l C:aﬁ@%ﬁg %?éa%grloyeg B? 1&5‘1%&% ele%gjo%%@?éﬁﬁ nhfraer or

se@ropdeaton s;ystem;(og @pp‘ztr@tus ot dc,'\od:a)rm atyaispdgatich artivneSExdnples of a
and 33 for the

colfie FEPe oo ik  Shvistriu B st aemar; (b memory

6508), asgrectapélal reolv bl KebmPiky dish&tey@\e ﬁle‘dfé' 651 8? AVYeh®m access
vectors are present ed at the input to the encoder so

memeRy| (BAM @r1gtd-grly raemoery{ROM); an‘lgéé mﬁenfstvedusk rndren loptical disk.
Jrfas I 4G At

¢ of a%ﬁgﬂct&oéf; fcgt g%fé?ﬁc gectoa es ot -reﬁﬁ(%ly%mc@ﬂéﬁ-ROM)

copupdct iskrregdivrte(EDpRAW) andD&ML.ry di sparity (PDRE). They
areAlsted and sorted in . the table of FIGS. 45A and
4584 FEH BFRFSTY DI P tabFiOF FioBag andler e¥asating Arogsm code will

indlh® ROshdtiong ﬂr&%‘éé&r%OQ %ﬁ?ﬂe&i B)’ 11%%@5?1? np ‘?nory elements
witten as fo A total of 4 ectors |n

0504 dhropgh @sswferer@S 652@ aftee @8moey) elanenss naagatcilude 104lr yemory

rﬂgh(ﬁlgg rdu 1X%%&)ZBE§%%% %%Egrgérﬁ%e%&gggqllg %%%a(egg altqr;ié:tatc]}?e memories
whit&gpﬂolvide té@gﬂtaﬁﬁ@toﬁdg%rdf éﬂﬂ@d@ﬁﬁdxﬁé/ N@%ﬁn%ae oMeﬁ‘ tt5 €iuce the

foI lows: I f the required entrly di sparity PDRE
fees qede mvst bavetnirved Gomi bigk dﬁosapgardunyg Rﬁbcunhm

gleae Ijgliﬁ’ﬁgtp\dggg 1$09) ﬁ%s {}1%%11:{% ﬁg‘g hnB iﬁ}%}) Cf f]%rOS dcisplays

650t e)orrmmgldnglcds apdi thet kae«)lbart becopddab tl%)m%@{ Eigter |d§5rect1y (such as
% meﬁrto the two val ues {)I us or mnus two. The

EEP or rongh mteryenipg K sogtg %féé‘i’mtﬁfd for glpdind). of a

byt Netv%ﬂ eidplerdsid &S Y

total of (19 %gct%rs ng@g% Hﬁ% e t%gﬁeﬁlggegaé gél}lpleﬁto the
Sysiteay éo anqbd;@,ﬂtel data phogepﬁamgtsystelﬁl tbdetome Chgledteeothérsdag processing

n.the table of  [FLG A47. The equation for

SYSHR ]gs F%J)gSI {?ep Br§EO Fé)ﬁamel {515 thenneh s pleresirg PRgaters public
nete@rksh Mdﬁemfst edbl@snddetn WS Birie®tctdsOre Jusk &

listed in the tables of FIGS. 27 ang ?f%z‘}ua %%ﬁhe currently
availablettyres odnepwork edanstrsf our. They are |isted and sorted

inthe table of FIG 48. Using the coding | abels from

the table, the equation for the negative bl ock

di sparity of four for encoding
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NDB can be witten as foll ows: For bal anced vectors
(BALBY), the starting and ending disparities are equa
war@easmpt enentary ot herwi se. Since for this cpdPUS1006€020442
coded vectors are either balanced or have a disparity
of plus or mnus four, a vector is balanced, if
neither PDB nor NDB is asserted. This approach results
i n | wsmyloagl, ¢t selldbeamdersiogd ithat Gandompd@ibsts liusédict herein may be
.%ﬁaring Qnpared to ot her possible solutions, The
mRiFREHE df SREPPE OBt derdwre, esodivisre, o0F eprabigationsetherof, e.g.,
i et : I : 7o PPR .+ )
o A SRR, S PR AIES! Rl didemjy poney gr more
appeogiriately erogsammed| generat perpesd igialdcapputets ywibk-BYsoofatddh@emory,

ol G e S gt SRR B3 Bl e,

arkiep like.aCkva the Reackinlli8f te iFBYion Hoi@iEkbraifiO¥ s oPSMinary skill
odd nunber of errors within a byte produces an invalid

ingle gelatpd arywillhegblsi tp coviemplate ethel imeplerdettationsd tlot ¢rewponents of
3 n tor Lt.h a disparity.of

o R R S50 Shag P HoleFfeP & issthe P B i prementea
vih alook-Uhaab®B/ 10B- P code uses 352 vectors, 232 bal anced

vect ﬁs aﬂq 60 conpl enentary gairs of vectors with a i

di sp/g_ 1qughoflustgiive embodprepst okt Rressnbinveniian bivs beea described

: [ C exe

e A et (it Yo IR g A iy YR PP Whidersood ttat the
invenimhiisinatdohidedsto thidee papgiscoacivdbetmyy and dintt ivhiiess @thér changes and

val.i d. vectors which are |.jsted and sqrteqd for eas

b R B G50 B oA Dnans ek ngne B elond deptings Bomgpescope or

spirivaif tieyvi@kdmtal i d vector has a conpl enent which is also
valid and the respective vectors are |isted side by
side. Al but four of the vectors with i j can be
paired with another valid vector which is identical in
the first eight bits. The exception is illustrated in
FIG 18 and in the two rows of the table of FIGS. 50A
and B wth enpty spaces-in the ij=10 or ij=01 col ums.
The table of FIGS. 49A and B lists all 204 valid
vectors with i j : Primary vectors: 60 fromtabl e of
FIG 22, 4 fromtable of FIG 23, 4 fromtable of FIG
25, 18 fromtable of FIG 26, 16 fromtable of FIG
30, 60 fromtable of FIG 33. The alternate vectors
are conpl enents of vectors listed as primary vectors:
4 fromtable of FIG 23, 4 fromtable of FIG 25,18
fromtable of FIG 26, 16 fromtable of FIG 30. The
148 vectors with i=} are listed in the table of FIGS.
50A and B arranged as 74 conpl enmentary vector pairs:
Primary vectors: 27 conplenentary primary vector pairs
fromthe tables of FIGS. 20 and 21, 20 prinmary vectors
fromthe table of FIG 23, 1 prinmary vector each from
the tables of FIGS. 25 and 26, 25 primary vectors from
the table of FIG 27. Alternate vectors: 20 fromthe
table of FIG 23, 1 each fromthe tables of FIGS. 25
and 26, 25 fromthe table of FIG 27. The equation for
the validity of encoded vectors is conposed fromthe
valid | abels of the tables of FIGS. 49 and 50. The
expressions in parentheses at the right page edge
refer to the net nunmber of the |logic associated with
the logic expression at the left; in the

44



case of those annotated wth an asterisk, the logic
expression on the left includes an additional term
wo200e/13046Nn8* . Di sparity violations are not noni POT/E8200€020442
this exanpl e because they would in npost cases not
significantly help the error correction procedures
associated with this type of code and of course, the
results of such disparity chegifgsare usually not
avai l abl e until a few bytes arter the error. Decoding
WHaeRktcigsdidie original eight bits and the K-bit. As for

1. ﬁgggdr'ngt b@t@rﬁ%{l&@gﬁe ﬁ-%ﬂty%ﬂf)m %Oé,l%@e:@%g S/feétglfsqgto M-binary
s EER E@tﬁé.d%ct%fs, VN0, dRbriBing She stdir ofode was bui | t
suc a

ese two operations can be totally
sepabtainén apliralin obBevusatded vieptoparad | el . The two

i it i . .
For ety N5 Pyl Sl GosttE s PELRRY JeOGIBY BECAES vectors
acHBGRS k1 8n SRR ORRemaNsAE ersdogdinigf schané imappingypit iléasta firdt portion
we a I ow arbitrary bit changes for tEA]e dfcodi g}g of disparit
of inaldal N s@uerdpta ASEIOBHINRL 3/113 n@%ﬂold_ VEEIST SCUHNHE partty
inc@ggnec%ré{ x%ctolc?gd V&?ﬁ?,rsaidj&fggﬁggQc&rﬁeoxﬂhﬁpiﬁg( Bf R&st la®RcdHd portion of

ow ng, these re nt vectors are not shown

saiBUUB tso@rck atars vadtorls dgiocVBX preedsd onstorshianiprising Bisparity dependent
elimnated by their .inclusion are overlin .
engqdedi YSEIOF | ReRE PHRYEY eae[%qspxgtﬁgoqsoral}dh eﬁgen@ﬂg representations

t @t hi@NyBhardteSiRbdniRion§ Cdal MB ehbi®led vectors having M-N
co@@%e&%ﬂtgt ilon%rofal?ngﬁﬂ\%i dual bits. As a first

birexarsyhbolst iEpeniled dretosby sidaenpoding ggheglepgi fraggion of said MB
vectors m ght, be 10, and 01, sp Lvel yyndhe bi le-vect
en%g%ge Sve@gﬁgbehalvﬂﬁor Bl&la]fyo ; S%ﬂg(ﬁ %hg%/s? othe%[ogfh%n ¥hole-vector

rposes t he
coRPRNESSIRA, corhpted fohRreEondpessiebbesant NBrsousleut ectrs;
00 or 11, both of which generate an ie%ali 1ve(:tor '
becaheeein geid aneddinnsieaie Anpies et etiorT af leart 08l i s
two. & S €atS bBRERbide PRBN t0MB encodin
bi ts(l)c]éerqﬁglgé’e??@rﬁﬁé?gg ?tol:rég%asg)ﬂ{%ai r (r};)f &egtors hi &
schédth&, santext it is also useful to renmenber that the
naxinun1run.|§n th.is five and the runs are at nost
thréé)ﬁﬂmﬁﬁﬁa BEIPRGBHd trailing ends of the coded
an ik HRGROS AR dfERENSaE0AM Touks halfall lsin sald fetion of
i ncluded together” wi the first t

. he yﬁe of vi ol at
sallMB spardiet yediopehaidng sai dénasyisyngo

ons,

ehABges PHIE Rt Hhple-vector
represent ations r 1. mar - t tors.

ccpabrprio e horpiad i Rl Riel iR st SA8 Sy vocton
P orAto the vector nane, respectively. The primary or
alternate versions are used . to_neet the dis

. arit : h
2 equThemesthed ofoflaiac bavgrein V=8 Mt ataé‘dvgaéiio offipg scheme
e coml : i ‘ ded&ectors that fall
ST ANe e aE® pd ot F ol A8k A5 BhindaRs
whhi®Ssai® BracEr o EaidaMid 3fcoded deetps haing saiddinarytsygbol changes,
tabl e of FIGS., 51A and B. _.The equation for the .. :
otbgiBRR PRIy S0 SmlREeR i SRPGREN i fegors kpading oreg of said
f he alternate vector |abels of the table

Ngf .mg%%gg%d 51B. The factors ¢ Qd in the second

| abel and d in the eighth | abel are redundant because

cq" and_d h nerat.e an invalid | eading run of
3fourThigwﬂﬁgéggﬁﬁﬁgﬁﬂﬁgxﬁg1d type bit values in the

encoded colums of the table of FIG 33 have to be

conpl ement ed back to their original values as

i ndicated in the source vect%y col untmms ABCDEFGH. The
decodi ng equations are sinila? to the encodi ng

equations, except that the values of the i and j bits

have to be included and the bold type values in the

table of FIG 33 are the conplenents of those used in

the encoding equations. In the tables of FIGS. 52

t hrough 60, the common bit patterns are marked by bol d

type to logically classify the vectors by sinple

o g, a




The "a" columm has bold entries in the tables of FIGS.
33 and 34 for the vectors listed in the table of FIG
WG 2006080467 t he decodi ng | abel s, the decodi hg ePUHUBZNG/020442

for bit "A" can be witten as follows: The "b" col um

has bold entries in the tables of FIGS. 33 and 34 for

the vectors listed in the table of FIG 53. Using the
decodi ng | abels of the table of FIG 53, the decoding
equation for bit "B" can be witten as follows: The

" c" saidlenemlitpshbok grafutes B Citaldnked trafdnassiaf cddeG8id 33

d 3 t t. list i t t abl f Fl 4,
oo s oo BEtA VR sareS Qekr ity oM P 175k 6 Glanced
souttd dathvet@is HAgin¥fal 1bddeRy Rs- 1600 th A¥WSteatdd €hant thePire @ﬁpéh%@d with a

bold entries in the tables of FI 33 and 34 for the
complemsniry ipstreef fppended bilehe sunbes.GorgBpondig do tsaidsM-N binary

. | . . . " !
oSGV I, RRREE iy B SEAGHO Qn S0P HIE b lpenspifcocec
vedtorst he tables of FIGS. 33 and 34 for the vectors

listed in the table of FIG 56. Using these decoding

| abel s, the decodi ng equation for bit "E' can be

WK f : f Telt ' :
ol LER g G G G R0 LERLEIMR cJoficRcpiors having
binagl dyreblr tleagesncartyearedid esid oforfebeBding3omasdof3¢hid KB tshierce data

vectors listed .in the tahle of FI.G 57. Usi t hese .
Vel o b G S0 1 L GG e RO BTooBid YeEoR yine 8
bi nbbRNidRAtEQ! loOWSd cbiRspddiding0bhéE ohagid Al irld@pendent

1niQﬁy m tab} es of FIGS C33 gpnd 13 for tohe vectf“g?uishs’t P
engaded egctors vl thakdre symbplsthatsge cogiplamentie 96 stid qwdl elgappended
. he decodi ng equation for bit "G can be
bnﬁ??%%@%ﬂ%s follows: The "h" colum has bold entries in

the tables of FIGS. 33 and 34 for the vectors listed

in the table of FIG 59. Using these decoding | abels,

5.t he The esdhasPideaist oM ®R: bit "H' can be witten as

foll . K-hit.value for : . Sect

of Ereenebegsiicnel By 8 ndlorn) 388 b M) Wt Scctor
coctsppadingrte vdid cladiaueofa skd visliBuenafded necctore Havatgediniany symbol

the table of F] G &0. | seven control characters .. .. .
chifizss 1%F?‘@P%H{eétaF%B?légs‘é@P’ﬁtWiﬂ’%?% f% cqpFeEPosn SRR said dhisparity
indePatdeh®1B 8tloBe®¥edth@ thadt SbeMBpleRRniafs i 415 bRhryt §Bubol tpositions

mappi ng of 7 control vectors to 7 disparity dependen
exespt s apresded binageybols; havi ng primary representations

and Al RLIA S SR SIONLAL 105 GOTRL EREILAIYG P N8, of said NB

prinmary fepresent ati ons, € encoded control "vectors
sourd€ HatdlivegotshBaving ® Maddl rine6f s fdllow&d hyawapaas d€tomplementary

.binary synbols, the prina;% representations_of the )
birgpy HERkPIL 0 £7letted epestrsaidafracsipy of gaid MB ensededriwciors having two

. . . o . _ ) . T
ety G PSS St Epcet Id gort RPYYIRE opesof said cigh
vegbsst h, seventh and ninth binary symbols have a val ue
O B B St D At T Sy as ot AatPr! pliSh of saia B
soEBIBhENRBA, YiaviABA 16¥din® M NTAP Goliitld b Ph BRIk BMERYybol in
are conplenmentary; (i) disparity equals rinus four, .
fouri gybseqrpnt rhanhrgt symbioly Wherpasaid yirge powry i speybof i matphes binary

fourth, .sixth, ei h inth gnd tepth, binar

syfids mheaid IS s T 2 5 B Pl Sammio L e o e encodea
synbol s have a value of one; (i) disparity equals
zero, (ii1) required starting disparity is negative,
(iii) first two binary synb%%s and | ast two binary ‘
synbol s have a value of zero-and third, fourth, fifth,
sixth and seventh binary synbols have a val ue of one;
and (i) disparity equals zero, (ii) required starting
disparity is positive, (iii) first two binary synbols
and last two binary synbols have a val ue of zero and
fourth, fifth, sixth and seventh and eighth binary
synbol s have a value of one. The determ nation of the

T o



alternate representation rather than exclusively from

the restored primary vectors in order to avoid the
we@zxioea3dsat ency associ ated with serial operati oPCDS2006/020442

primary vector restoration and bit val ue

determ nation. Using these decoding | abels, the

decodi ng equation for bit "K' can be witten as

follows: (P For the ci.rcuit inpl tation, it is ..
vegfsy Ao g b, S P Ehrier e PR Rirethin doshtandipe ones
off @ldBight vRctoRPbhd t he +L2 and -L2 outputs of the input

regi ster |atches are nade avail abl e. Neverthel ess, the .

assuifist pusading schepe assigns phleasieipht ¥edere of paid Higstyportion of said NB

£ éd :%1 4 & Lt i
U NS, b R GaRR e RB Rl By B fiShlinacy gymbol in
fofimsitlsequeat Bimappdyindiols, witeee si$d siafleANArangmbi deks et hagch binary

been avoj ded because. of their jncreased del.ays. Fqr
S AN LA RERT 3k 08t 1 ASCAirsh oo A UG OF RESTQQE encoded
VERYIFD Yaing SH &dty 1AV 8nd $SEHOGIEY Eﬁﬁ‘lgblt fend OB te@ R respect to

The presuned critical paths are therefore routed
carrespugling ¢res odpaifl wjght vectofhe wi re routing al so assunes

that XNOR del ays are shorter than XOR del ays. There is

some leeway in the definition of the basic |ogic
6.equathemsthad @f Olifnl e waRfdin:t i oni ng of the | onger

expressions to match the fan-in limtations of the

gat e¥id engofimgisehame prodhess e Rrdrlaaecd emgmissiodi dorer ent

rang | L LCUi i %ﬂ# ' ' s and thus

t he %é%ﬁ%fggéﬁgfﬁgﬁp?ﬁ%ggnno t%g%ggég$@$§§%é m ni mum

area. Ano2hsyurc¢eedesonecias Uavinghn overalh dispariistiof plus 2, and

i npl enent gation apd opportunity to sonmewhat enhance t )

exenpl ar y~ ¥R 414 VEqhas Sayag iy BYFI@E d’FR%“%’;S’Z@?‘P‘F%Z’ ang %a"mg a

ruﬁiﬁfiil%rlﬁﬁﬂﬁt){] S€4tAhSst DMafteh %39 ggv@g o § .tbﬂr;]rg%ltppgusitfoﬂ, 'ag gﬂ&i dppended

ar eas whi € ar e suspecte e at u er en
wigh rbansiry syrebely 00t Fee thosecit souraudata Negorsdwamigoamadveyalbdisparity of

P Aoy, SIS o B iRFedr (e e ny e ig an overal

diseiy 6emdius o) Siheh ehdbd¥Omta BekresHeRigRbAS JTaYid heRfttimdehendent
at the input to generate both polarities and sone of

enchdekvestrgsndan be replaced by INV circuits in the

eveny,: |l at i e ] )

S m 14 P ong bEPoRLE B0 NEF LS, BREV QKA LB gates

to al | ow adxdsol9rs@irceddts vadias haging la@idparipr efgdes2 agl satisfying at
prograns can be enpl oyed that will introduce conpl ex
1eﬁ‘ﬁto'%éogutonatically where appropriate. Note that sone

of the | ogic varg i.ons are not

pr esent explic?%?@g%ﬁﬁ?%gs%?§28??@5fagrans. If so,

t hey have beenstarmgedthwbinhryotyneols Liddtdndreding with bigiesymbol
|- at.e to reduce overall circuit delay. The bl ock

’ ggran1for the encoding circuit with all inputs and
outputs is ShOmmg"wﬁh@ina%lsyrﬁbcg@l@aﬁ&H@Jin%bﬁ&b‘f: (i) at most three
di agram of the encoder is shown in FIGS. 62A-C which
lepdipg eBesnend(ipiahglost wierleading 7 e:h net sharing. Fig. 62A

shows nosj_. of ot j o i i t.

hrougn. s i o8 8058 UsEyetiort BEnciRting®, 8 IR ety dopenden
balanceawoodad Fdofars GRBingandeduied rEgtivhemBirighdisparity, said encoded

i npl emrentati on of the equations for the

conpl ementati on of entire vectors on the upper |eft

side and the determ nati on whether an encoded vector

I's balanced on the Iower |left side. The upper right

side shows the last two gate |evels for bit encoding.

The generation of the endi ng4di sparity DEBY which is

equal to the starting disparity DFBY for the next byte

is showmn at the bottomof the right side. In between

are a nunber of EXCLUSIVE OR (XOR) and XNOR gates

whi ch are shared across the three encoding circuit

di agranms. Sone of these gates can be replaced by

inverters driven fromthe gate of opposite polarity if

o
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i ndi vidual bits are changed when a full vector is

conpl enented and vice-versa. This feature allows the
woredogaso4et both types of signals in a single QRCT/US2006/020442

function as shown at the upper right side of FIG 62C,

greatly sinplifying the circuitry preceding the

out put EXCLUSI VE OR function. The CWPLI O signal is not

I c t

ve&%&@ Hagiﬁr% Xmgff fryoelk Bdr f alefno[ ga;#l i spgﬁ%@? Vgﬁef@d “Wth twoSzeroes
ap}ﬂlécdfhﬂg:t(dl spari ty DFBY which is equal to the ending

di sparit BY of th [ Not e_t.hat the
val ue of XtD@ESWL 1%31%{33?&1{ E%ﬁi ?ﬁﬂé(ﬁ%ﬂ% Yt bipgrg syphpls 1110,
sal@f4 Hatb%c@mmw&m PEREN @imh%c\aiﬂﬁ 8inafy dyRgbdld 1 11008¥ing m %ped to 4
paths it is typically an input to a gate at t

dlspamt[vdd@nenﬂ@ur bHapasdebnophed tvertard Ihaviages folpiesd mieagivef starting

dls%%létsl uetlag g;' \zlgg %th{]atr% %rgbo&p gdaeﬁgé%tl (t:c% 41 g ba altdgefﬁ%)&e ta Yectors with

rﬁﬂosyﬁ)boﬁmlkmnﬂécﬁthkreaf ahdne di spari ty No | ogi ¢ path
exceeds 7 %at es; all gates are of the inverting typ

with shoft ast(ﬂelpaévwe@é@ﬁﬁe defAwesten spting Wil bipary sym %015 0001,

I
sl U Lo R P MO oY B B PARRIEONR, IR Rifped to 4
disparity e dependérds baleereds tnasded redtdrorhavagy af orquared posmve starting

el i for. fast i an at th cost of a

sy g i binedy bRl BT SRLROEE R Vestprt grith binary
syifibdls DPGpfFenkd8Y Blefstoal | the trailing EXCLUSI VE OR

functions for the coded bits and for the ending

di sparity can be noved into the next cycle which

Egﬂ gen?eet od %ﬁt('glgm% 1\xlh%£ rrl]%csud sjlerdg c{ p{)ﬁfro e&?f@a&% b&Re data
vedtoRGluitidrSompriesh: at el y before the XCR are al so noved to

a second step which requires only five m)re | at ches, a

ot &1 1587 18 GowKkE ARAVEEIOHAVIng A UERAELY BFPIIHY £o) satishfipggne of:

| evel s i [ v,

ol ng%sg{}l B Bﬁlﬁte/sggﬁlé&ggcyrﬁ&r%an@ do%%l%lﬂ%et%ﬁy)palr of binary
symbals tfoltugve@diydsnirgrsymbblsdﬂher signal paths to a second

nonbi pel LA/ PERSRS e fregh 1 Sa Ipgdies 4 Busey pympols are one
of:th) tafaq)aPQEBafomﬂ@mE%r§ Klﬁaﬂy@?x%@ls oindt(hmm es

generating ol and Chl; 1

for Cel; l@.dmgflnnarwmémbﬁlpatl sandftraﬂme 4hinary sywhelsars hifl; and

PBi, Pn7 BY. P

R T 6 R G ORI

nl G8jid B NB thete deth aycloedbeihg ambppad tda 3aaeodqd Vv&has having a
by itself or in copbination wth any of the above

dispnty; o sy and 4 ERquERd BeAIVR S S saifPnpefadrtgciopehaving
sl PR AT B L 80 B i R e

nostat k3stexicrsawicatdataegector tid tthhph dirbdit 1dy saadibpessurcel fiaa vector

bl ock di,agram for, an ex ary.decodi circuit with
belé1|g|mqprpﬁ@lt o%q.]gncggfy(g Ygedor ekge qupoﬁp%glugél ang a required negative
stagtﬁiégdlkpﬁa&‘ V. sid bbdedVea@r AMiRE iHeBrmdeeasan 16¢ shown in

representing a single circuit with net

sharaf legst Zﬁlx@ptomhavsrrm\élswéy vbrmimns 2veidisdiislyimigeonkof: The

circuit which controls the vector conpl enentation

signal (COWLIO is shown in FIG 64B. The shared

EXCLUSI VE OR functions of all 3 diagrans are shown at

the right sides. Again, inverters can be substituted

for sone of these gates dependi ng on speed

requi renents. FIG 64C shows™ he inpl enentation of the

equations for the conplenentation of individual bits

(a, b, ¢, d, e, f, g, h) to restore the original

values (A, B, C D E F, G H. At the bottomright

side, the control bit Kis generated. At the top, the

trailing two gating | evels are shown for the eight

data blts The decoder |ncI udes 275 ‘gates. No | ogi c

o o s S . o "



six logic levels in the first step, the eight trailing

EXCLUSI VE OR functions generating the bits A through H
wa@toobhso4sop of FIG 64C are noved i nto a SecoOnBCHUSING6/020442

whi ch requires an extra 16 latches plus two latches to

align the PK and PVALID signals. For a reduction to

five levels, the OR functions imedi ately before the

XNOR and #4ignd r i Iy} g LI eral §0...:

noved to the %eco%dﬁgst/ e%ogét%cgﬁp}g%alol?eq?g&g% r‘?gda pair of
copyppearybinasy §anbolen of pi pelining requires 23 extra

| at ches. . . Lopn of the. first to four

gating | etvag{ng’?blglgrg%&?bo%far%%nep?efplé)lo rrl ﬁp‘%ziﬁg{;ches are
required leddng bihaMedynthol & O fid thaMBld Loindryf Ynbdis 248 06 P

the inputs of the gates generating the signals PCVPLal

t hrough PeaUpis? Pm&WdSY@h‘Og?ar? A80Q;; e-d PCa t hor ough PCh) .
Agai n, a e : b to three levels can

be acconﬁf#lg%égggglgﬁ}m%@?%#?égl 1fmdi fications and

novisayl 2h&NB eautce gaBX@Gictdss YEn@Rndpped ttb dsericoti@l t8Rors having a

.precedi ng cl pck, cycl e i ch. requires, at nost 23 extra
dlfﬁ)a 1@h%érr\%n{sh£ s ggﬂg%ltg&tsmlg csi;sB@nt\y,qul@ i2¢ fpeded vectors
hapmrgnﬁﬁﬁs},syﬁlbamfmendhc%p elieay sbaderepdait rWﬂlgbi% symbols 00

witten in VHDL. The encoder generated a
appsysied thegetoansiut s with correct disparity. The decoder

rest I .1 gi pal vector val ues. .A random

sequ g%eggt 1§f‘}e§foPse%%gf§gg%?1 PYHY B%%{s?ﬂeq‘ﬁssag SIN8ReOE ¢ he

decoder itralitig iddeitatyf isombals! comyidlel 8 pAPWrScHRementary binary
y&gr{ec@‘ly decoded the valid inputs. As noted above, a
syQRpisdeyovpid RiekinayEolstd i i ng dedi cated har dwar e,

gener al I j I roa

donbi nat [ onary RRAGGAE 0 e 1| L BHAL mBRid ] 16g0d

i rrplf errentleegdhfgl pnayepmbbhig é)nalnﬁ mglirigm lﬁdﬂ?ytsbfﬂxfbolsfhré O®10; and
referred i enentation in ha re_using logic

ot co. | WTHTRUPETEEE VG0 WS tebhed BErRGvEbols are 0001

| MplsgiAery MY 9dScd iR tveBiTRl Qé’m%fn‘i’z{p;)@&( m%eencgdé&; g%gasé Yaving a

.6502, a menory 6504, and an inhput/output 1nter
dispayityeef, mfngs dexathpirequited pesitive slaayngbdigtarandsaid k& yehomted vectors

. . processory as used herejn is intended

nefia o S B AP RECE R 4S3p S Sariailots Wty By SSinbots o1
apgendeptieretone that includes a CPU (central processing

unit) and/or other forns of processing circuitry.

Further, the term "processor” may refer to nore than
8. one Thadi il AUA LS 83RQLY,. The term "menory” is

intended to I nclude menory associated with a processor

or SRUenenditp shemb prodxe®PDEbAMAM (raandeIdRESRS tnd

(o it oot S eoPRLH e AoV vaeoroes feitp] vestors, t
at RhgkalBedispadity HESnd SR BoF¥sydRMink REcddeli Sont:dl d\%ﬁﬂ)ﬁ h Ving primary

t he phrase "input/output Interface” as use erel
represepiadens t and nelterdale frepressndatiphe, compledtentwye to said primary
A ATl BY T LR | SabERPLRE®T Bt pue
appndyd Biagy seRBbIsS sAFSPahal W ' ' i
p}%ﬁél. Y I{)afg}i]ntglglr). .The pr o%gssgi#s%rg%%#ﬁngm%gsé%%ébg}r?gpondmg
QWQQBSPWEEﬂﬁﬁﬁmﬁﬁﬂ@ﬁiweéﬁk@ﬁhmagﬁdisplay 6506 and

keyboard 6508 can be interconnected, for exanple, via

bus 6510 as part of a data processing unit 6512.

Sui t abl e i nterconnections, for exanple via bus 6510,

can al so be provided to a network interface 6514, such

as a network card, which cag9be provided to interface

with a conputer network, and”to a nmedia interface

6516, such as a diskette or CD-ROM drive, which can be

provided to interface wth nmedi um 6518. Accordingly,

conputer software including instructions or code for
perform ng the nethodol ogi es of the invention, as

descri bed herein, nmaybe stored in one or nore of the

associ ated nenory devices (e.g., ROM fixed or




the like. Note that inplenmentations of one or nore

enbodi nents of the present inventioninvolving software
woreyetlaee7 advant age of the potential for paral PEN/USING/020442

descri bed above to enpl oy, for exanple, a vectorized

or parallelized solution. Furthernore, the invention

can take the formof a conputer program pr oduct

e (9SSR G ) G U RO e

use (ny) third, fiftl aixtiecevamth md minth Woarpsy@bolsthaaeya value of zero and

|d(r;2 rqug)gri?aggs}%gg@jtl onéli}/st em ef@: Wos of t hi g,ols are

mdk&rﬁ?&ﬁﬁn&?y,azﬁiﬂ ARPaERh Ushdf RhitBRaBY sAhbéls are oomplementary,
connection wth the instruction execution system

appar at u§) dispadieveqrels Mives dewi (i r@amrdgiestmﬁmsldeﬂptanbmsmosﬁwe

TR e BENEE el BB s bRl e o e

pr opagatfifn nedi usevethanphmyofsymmrpwﬁa%- readatiee of one;
medi um i ncl ude a sem conductor or solid-state neno

(e.g. mefdrdjspaEbugqualiagiiet (i reaped sartipgnispariy is neghtive, (i)
i:sket

conels AN AR B BB B3I e ACRARY J6RESE seo and

mag fetd, dodlitls kfifiin dizdh anptseeaith dimsky s@ubole miavemumue@f ohe; and

o8 o2 e G, SOID O SR e,
dat grf Vt%eﬁﬁé@%yﬁ%%lseéﬁdsﬁbtt% E’mﬁxgﬁsy%{&'ld R8N QAIBE of zero and
executl n?_ pr ogr am code w | i ncl ude "at | east one

1

pr odagtp ﬁﬁsmthwdpb*e@ﬂchghtb binary siabadehdve @ yalue of one.
menory el ements 6504 through a system bus 6510. The
menory el ements can include |ocal nenory enpl oyed

9. dur IThg naathotBbf EXBE, Ivatieréth chdleoPsa@7aNBRdeol Bethdes and each of
storage, and cache menori es whi ch provi de tenporary

said {7V R e sFPoRdmesaspded ntrpl wgioamasaaonimen ey atlfsmate vector.
reduce the nunber of tines code nust be retrieved from
bul k storage during execution. |Input/output or 1/0O

IOdevHbesndhadmﬁHﬂhﬂmwahmﬂMu limted to keyboards 6508,
di spl. 6506, . poi nt |ce the l.i ke). can, be
couBtE e s iR Deod et oL et b atar SR pus
651Q)id ki xﬁdi‘? Qéfﬂ@s ehﬂ%ﬁ@ﬁs\/&ﬂyafagméﬁagtf @é}ieh@édt %ﬁ@od@:@ Redtb&®nd with
for clarity Net wor k adapters such as network

ong pf Byd Zbmashiymbrdpatiérs® be coupled to the systemto
enabl e the data processing systemto becone coupled to
ot her data processing systens or renote printers or

11t orrag encliend SaSlainh 1 OWBieinthilr snedding step cvabasathdsibldt€ps of:
net wor ks. Mddens, cabl e nbdem and Et hernet cards are

j usePeending S-N Henayr pErhaly tavssid 9B esauyise dalar verdeRaotok obtain
au@ﬂ@ﬁ%@@éﬁ&ﬂ any case, it should be understood that the
onponents illustrated herein may be inplenented in
var icomplehomting M bizargwsunbolssdfd pimee onefof caidbdugatentedsvectors to

t her eof l[ication specific in ra
obain et ?%)Sa’%AS t%%? e F‘i?ﬁ%*?‘i‘%ﬁ‘grr Of r i % h\iﬁ pugeded vectors
coﬁ@sﬁ%ﬁ@iﬁ}g ab &l v& 88K 8B NIEBALA dRY rv@@c%ﬁ; dF Ghili&kcond portion of
onputers with associ ated nenor one or nore
sal@rh%@ rsavive bt Vaggqr& feorn awhacl( mdxg{ven wﬁrlmf rsatﬂl augmemedgflectors was

s descri bed here i.ke. e.tea
o SPGB0, o oMb Hr) O b PGiTfal A8t in part

skill in the related art will be able to contenplate
ot her inplenentations of the conponents of the
invention. It should of course be noted that an
encodi ng schenme can be i npl nted via a | ook-up
tabl e. Although illustrative enbodi nents of the
present invention have been described herein with
reference to the acconpanying drawings, it is to be
understood that the invention is not limted to those
preci se enbodi ments, and that various other changes
and nDdlflcatlons may be nade by one skllled in the

1. . o S " Y "



synmbol (MB) encoded vectors, MN>0, conprising the
steps of: obtaining a plurality of NB source data
WO e@bas®s7 and encodi ng said NB source data vecrPOr/BSio06/a20442
a plurality of MB encoded vectors according to an
encodi ng schene, said encodi ng schene nmapping at | east
a first portion of said NB source data vectors into MB
re§ftiRBedo ¥ RletedhmatiOfEat SdignelbSd MB endedep eedentcomprises one of
encoded vectors, said encodi ng schene mappi ng at | east
saad dispeiY dspendeBnenspdaday wiouBand & CHECTH AR S S1spRELy; dpey not match

ot : "
a lééﬁgfggdé %%gfgxgzﬁgﬁaﬂ . of TR bhS b P EPAchi ALRFNIGA

ving prinmary representations and
al t ecomaglemespree bes ttizn Dinbinegnpingmanoérapother gaied one of said NB
rimary representations, said MB encoded vect.ors .

SR Y PRI TS DB SR RRER0N AEARLSToY Vg pep of seid MB
eRBBALEES %'B%onﬁinfgrt@%ido&hélf gisai gndvBr 6418 QR doivi@6 tdafaSvectors,
havi ng bi nary synbol” changes, other than whol e-vector _
saidophplementation nf said tgsathad N bingtyrsysbobrhtingytdeass ingpart responsive

sal.d NB sour dat g, vect ors; al Q| ' [ .
tosac(#g?@l?%mﬁrtg%esﬁl c%%% gt%enpog'e £ gﬁrg%da Ieggds dgrﬁéeﬁgsf@ | jes one of
sdi€duBbngy-if@peadad kacolkd | @agbrssosmd oldier thpms W bibémalNB symbol

to MB encoding schenes, and (ij) substantially i
camnplemeating gndnsadolnbingty s¥mioljicepRigmapiing pYaRfefeing performed

A that fall within said fraction of said
mﬁé&gﬂ%gﬁég%%g%iors havi ng said binary synbol changes,

ot her than whol e-vector conpl enentation, conpared to

1Fact el Db SHoRROEDA (AEIEFal WeBrs iy gpooded N
b 1] BUSPLuRG EEGNErs WISKB! dodbprkinl thekiepd 68 said

unt of "sald disparity dependent encoded vectors )
t hat obtainings phralits af MB encotedvectdrs dut welBnendestigem a plurality of

ect or s, havi sai d..bi pary symbol .changes, otif .
N B N B R VOB B OFS ol s 080 maooin
af WaKEAPARY RBtIONF @fid M dsodZeS Bath CRecttat dntoe MBI éncoded vectors

The nmethod of O aim 2, wherejn:said encoding schene
conpdtiee sispamy- perpandeet ercanedvedpiin stid FEcOdRE sghprae mapping at
lefa%tr ?t se@?ﬁ% g)%gtuﬁ{ o?a%tgd Iﬂ% Ss%ldg:%edzgtgt Peckdr€ LiflfoS M8 "Mcb3&P vectors

at [eas al'anced source data vectors having a
chrapdiing disparityedgpdndant gueded vettomnh2vihp girinearg @peerdaitbns and

with a conpl enentar ai r of appended binary s ols, .
oYespreoBIIPHEAED. COVBIeeRNEEY i S OyRIBRY R OBt MB
chd¥d8d GOHERTRMS VN 8BSy SfmiAd shith@RPhEeyo by 930 eActaMg scheme,

encoded vectors. 4. The rethod of Caim 3, wherein
adriction pAsdid MB ehcalil depBrsdrmyogcunaysymbel ehanigesy oBiendrap whole-
synbol changes conpared. to said correspandi ones_ of
Ve B R L SR pet st B O S A BTG e B veators,
s@idleHoddiSahbhY beRdopaerent (epaasdeathilast éesothavi ng 8

bi nary synbols identical to said correspondi ng ones_of :

sai d (dliregreing yeanmsegse el ah tleash sone Pthacpessbla AP 2o MB encoding
Q%ég%yllynbols that are conpl enents of said pair of

appended binary synbols. 5. The nethod of O aim4,

wher giinsubstantthlgrtiadhatthgschene assigns a majority of

said NB source data_vectors corresponding.to said . .
ap REOUTOAL BH1d SaiParivEIDRR gncaglee aﬁgt_orﬁawﬁ gaﬂomﬁwysald fraction of
sSUTRB! erfcBEROEStors hab HIN G BRARAS ¥l (haRes SGhEr than whole-vector

majority, to corresponding pai'rs of sald disparity

i ndependent MB encoded vectors that are conplenentary

in all binary synbol positions except said appended

bi nary synbol s; said encodi ngyschene assi gns at | east

! d en $1SC! .

ei ght vectors of said first portion of said NB source
data vectors, having a | eading run of four followed by
two pairs of conplenentary



bi nary synbols, to selected ones of said fraction of

said MB encoded vectors having two | eading binary
wavbab®eronpl enented with respect to correspoPdi/ng2006/020442

ones of said eight vectors; said encodi ng schene

assigns at |east eight vectors of said first portion

of said NB source data vectors, having a | eading run

of, fa ur foIIo S | Iq i
cord B A L Ao YR N g U vctrs
andynbol matches binary synbols in said Ieadlng run of

four, to selected o of sai.d fract n aid \B

encé@?@égﬂ@dag} MB ae\ylpwgadavqcr,ﬂrf dntBI ) alg (}Tlﬁ source data vectors

EsP&bdtn g@ﬁﬁgspondlng ones of
accgplmgé%:%ﬁt)&ﬂ \gﬁtﬂg?gf and sall gsencodi ng schene assigns

at | east eight vectors of said first portion of said

rce, dat cto Vin l\eadh n
13f ol &89\/&186%98 & ?ﬁﬁ\ E%I W F ein % ﬁl gb,f glliﬁ légmbfen(fo‘aﬂ{ﬁgt scheme
sutdthanlyy siabates ,salwrmcﬁms af §i11c$ diégérﬁy iepaidynisspobddd \da(otcss that fall

I RN SR COr AT -
otk{% gbg]% h oﬂ?—ééﬁg\nx ?{ﬁﬁél&%%ﬂtaﬁ&{ 90@[?5%5 %Ugaﬁi‘c&’r&%ﬂmﬁ%/ BR& of said

espect to respondi ng ones o
NBghuceadghvect@st ors. 6. The nethod of C aim 2, wherein:
sai d encodi ng schene produces a DC- bal anced
transm ssion code; said first portion of said NB
14sou5§@I§§ﬁ5Ha@@ﬁ£ﬁ§3qpﬁy&hses 27 source data vectors
having an overal | disparity of plus 2, and 27 source
dat aaideatstisg mmw@r@ducow})él balmc@é engnyisupn Gpdey and

and having a_ runni ;

ol v ROy Gy BBt SR iRy Bipelieal sl SeBend with
on@bﬁaﬁy2§Mﬂ@9gﬁn@Q aft@hst hose 27 source data vectors

havi ng an overal | dlsparlty of plus 2, and binary

synbols 11, for those 27 source data vectors having an

150Ver f b-steps of:

R
encageplerestiapst leatd Ns dindrys epobwals pbrat glmn oﬁe 9&|S@Ildl\MB encoded

source data vectors co eas rce d
VeGIOES Ori§CHAY P iy A Qﬂesﬂf nﬁ{@o?u{ﬂelﬁg HVEL sa i,ec?]rbcﬁ é\c%non of
g 8 YARObH ﬁl&{él f sii arMngn ded
52 de?%t 6%2? &fdtsayﬁggﬁing Cbﬂ%segﬂgﬁ%rfdl ng \?VI teh bi n?o\ry 1s nbo *
vettorgrsdidecuiplgmentatiorbioh aangi 2% yleesb Ns binar Yasiamtedy bﬁl@g o%’ﬁ éeast in part
regmélsq(/g p ﬁiateggltn&{m% a& saf %l n grog esal wg(é€8% o ] s § compnses
olPIREH altBrnd@ Wik SRS dflovie GERLA dﬁiﬁant}aﬂé}feﬁ&ﬁlt enanidé dectors and

vectors having a required negatlve starting disparit {4 MB
sai ccosmdededingciost Sanai higayi Tyarp sohBBgthes 81é1ﬁ’ﬂ|°c?ﬁl ?5“

4 sy c €8he of said NB
e R PB o TR LIS B Y BRuRRRRthe of s
sostcr datdgecvdrt, fofiBhidairyt m&obﬁsaidlmm somaiediath patanc@tresponding to

dat t tart th 1
sebplig: SHPDAE Desa IS BAEY Ve ek (oL TR BROS G SHiblpss than
N\ﬁ? datrg 'éimgdgﬁ( g&ﬂgﬁt &4 n%gﬁx‘{‘ QEORETS aSdeddrtiimiod B akidtopher given

I nary sy

entlcal to said 4 bal anced

omaoufr cad MB aenvedddovestons tchmpnmr gnesyftsid disparityzipgensaeent encoded
thereto; and at |east 4 bal anced source data vectors
starting with binary synbols 0001, said 4 bal anced

source data vectors starting with binary synbols 0001

bei ng mapped to 4 disparity dependent bal anced encoded
vectors having a required pozhtive starting disparity

and having binary synbols idefitical to said source

data vectors with binary



synbols 0 1 appended thereto. 7. The nethod of C aim

6, wherein said second portion of said NB source data
wo e@bos®eT urt her conprises: at |east 18 sour cePCEHUS2006/020442

vectors having a disparity of plus 4 and satisfying

one of: trailing 4 binary synbols conprise a

conplenentary pai r of binary synbols followed by

S 1 '

vebfiakHd dﬁé&@o%&bﬁng}nﬁ%ggséo&@eﬁ%@ q;cz? i ieoh bk symbol
complemnphghmng aenformedanystatiatiplisparathel. (i i) 1100;

| eadi ng binary synbol is 1 and trailing 4 binary

synbols are 1101; and | eading two b|nary synbols are 1
16and Al & éJakeﬁl% forindading Q\Y—Bﬁ@bs sﬁﬁ@ol » sor@éeddA8 VBors into M-

source data vectors bein to encoded vectors
birtagy$ymapod (MR pzawctey‘l vgbtopst mj leastrsexmmf seidAdganpaded vectors

S e SRR, AR e e
alténidteappepaediond Qbﬁlfptbme@tarif easiid grenE9 lié}ﬁrese@k&ttﬁmy eaidsapparatus

in the form 11101111, said one source data vector
CO%@Fﬁagnapped to one encoded vector having a disparity

o Bt 90BN ERIBAY 5013180 MY SR ool

smﬂéﬁ%kmﬂcéd&e&t@o&t@abmngmgndn$ﬂawmbw,of m nus 2 and

sati s one f trailin 4 b synbol s
o1 ol shde BrlenatbagS B BRI B hisgivesymbols
of E rgﬁ}eh'o'ﬂg o? 5@ ﬁﬁ(grﬁé&ﬁap{/&:tcﬁﬁ ® %}ﬁianne bP9did anekndb@desentations of

| éadi ng binary Synb is O and trailing 4 binary
onsyorﬁbmldsMBr encpdad Yectons aﬂomewnamlgu tazr givey wbelof saideNB source data

vegt3 R el B AR Bl BB, %5 Vs Al s

coM@Iéﬁﬁl’JhﬁahbﬂVd)mlala M Spary tsymeélsnmdin@ a4 lom ia patUedpetsive to a
ositive startlng di sparity, said 1 encqded vectors
deterpination sk s3id opaten saidi MBrncedad Ye&tcg%m@nar@ssoaeroé gaid dlspaﬂty
\Y nar,
oo ERLALE Wbl JPC e TS R ABRPRIB IBLER & i
stagtivey digarsy fﬁrrs@dame oxﬁﬁaldﬂ\lﬂalehwzﬂ@d &ed:tomaur;d syrrbol S

conpr.i.se a l.ement ary synbo
C ol PoiBe oy Pioh P EpTBHRE ouale rnitoi PR Re legs than N

b1&1ﬁns‘§rﬂb€i%t oP RbiheF ng%\‘ln% %f adaftl %@é) %urc%e@aﬁa %c@;‘r@% Yobtain a
is O and trailing 4 |n2L¥ nbol s are 0010

COHQ&POhéJaglpnglctmmf appthar glvgly ot sait MEDencaded veckirs pn@es@ondmg to

s AE B PR SH AR pOra SR ohriehl v R iR ftipn ot sad tes
theth NPAdry ¥yr8bol8beig of 1aa§tdng>afteasfsohﬁde ROS dbteMBingtie thanghid other
di sparity, said 15 encoded vectors, having bl(ng
givsprimg (o8 siid MR ieagaded yeelarsrommrises 4 dispay-dudrpendsns engogded vector,
t I 1
sa@| ﬂaﬁﬁn? g%ﬂ\ %EP ﬁl.egnéagf?ﬁ g%gglgl aﬁg sg%aﬁflﬂlgvec-tr&gcu g@qg}ﬂ&tfﬁ% module
belg-dvakigmeddo topawammsﬂammnlmdqiaraim saai lﬁinmycsymmg complementing
schene_ further assigns at |east ctor as
Mot At S@ﬂéc@i‘f %ectqroC%PlPréagfng7m&élla%ﬁ% Peyp %Pe&bﬁaf@nt)thef and
befiY EETRARM 1Y iBPERAAAH 26 0Hch@hg WRRLAE SvIREMENth RELERAht of MB
ﬁ%’rpresentatlor%spand aaternate representati ons igfheht o
encated| vertont baving binesi shngral whanges epmpsted tarowepondiap gnes of said
encoded control vectors conprising said 7 NB vectors
pl us two appended bi nary synbols, said prinary
representations of said 7 MB correspondi ng encoded
control vectors satisfying at |east one of: (i)
di sparity equals mnus four,_(ii) required starting
di sparity is positive, 53



(iii) third, fifth, sixth, seventh and ninth binary
synbol s have a val ue of zero and first binary synbol
whameasosat ue of one, (iv) fourth and ei ghth bi Per/ys2006/020442
synbol s are conplenentary, and (v) eighth and tenth
bi nary synbols are conplenentary; (i) disparity equals
mnus four, (ii) required starting disparity is
PAs L t i tiotdthande beahded and
NS MB vk bl OH AL Sttl B cabidaa bt sande
dmﬁﬁﬁﬂmmhmbmhﬂty synbol s have a val ue of one; (i)
di sparity equals zero, (ii) required starting
di sparity is negative, (iii) first two binary synbols
7 an dTg@%;o 3riRis tt!f‘"'@faYmSVGTb&%éireﬁaNeE{ anvealoy endfsaitie encodingy scheme
%urt fifth, sixth and seventh b'ley g%ggq S
asstmlvesuhstvmlialﬂe’ I ofrreid MR qupgdedi Eodae thpvig, Bipaty, Ol Cchanges
i i.red n r [ [ ectors
corpist I GsrispBYE ohoh LI ERR foluee' GbRFGr YOI ehbcked v
thah @eaminved MRl @bpaziey depwhdburth, fifth, sixth and
seventh and ei ghth binary synbols have a val ue of one.
9. The nmethod of Claim8, wherein each of said 7 NB
Con&gg pﬁ%% Qr @Eﬂneﬁﬁﬁﬁﬁ erSnthrik¥R & AigRBBO RbnfBring module
adéd" as

enc vectors a conplenmentary alternate
covgted ao . sald. fuI[heecmrt hodplemedting moduleheaid ¢ispasity plassifier being

cogigégg ghe Sé'gglgee %qqgﬁ%%ﬁgpqiggagﬁf g nCée fjn &s @ Jﬁgﬁe? "{nes of said

ARBIEMN cctls R Hery 66ds OF SaleNB WhIrJSB dmevadftors.
dl%‘gﬁg‘feg?%dae?‘; synbolepattegng 11. The nmethod of Caim

1, mhereln sai d encoding step conprises the sub-steps

of : end g iid DBkt Bs an array of
Bdat P@P@g g%g%' |§‘éﬁ§%gggg3mé8a orlsIrmﬁe ° Y
lo @g@deementl ng M bi nary syrrbol s of a given one of said

augrrent ed vectors to obtain one of said alternate

representati ons of one of said MB encoded vectors

20007 & Spqﬂg%tﬂéggo&gi S o%‘ggpbﬁﬁ&% Shbea M B)\NBn&RMa Gecteatiato N—bmary

vector S portion of said NB source data
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Al If%E@Eﬁt@f‘oﬁs%ﬁ@fhgnt&@/etoOd‘alcﬁﬁlhﬁaﬂﬁre@m&ﬁe@onse gdid rapparatus

conprises one of said disparity dependent encoded
conguisorgs and a current running disparity does not match

a reg ed startin r

encot g’d{ Y/%&rocroglpkgﬂ%&@gﬁ% deu?r% n%ﬁ:Hﬁ%‘§ %He s s&’%ﬁ)1%1}];1‘:[3\%t§t gﬁlt %yN binary
&)isa ?fveﬁ AL REsaidi MBner@béediecsas do NBosaua givenlana of said NB

vectors

0 obtain a correspondi ng portion an
sograpedatd Hectofs @é‘ieépqmlf@n@o%?g%i giyep ?0612 of s J(\:@%Sﬁ%%ﬁg vpgfors, said
cozxiélgmgntgt%{ errena?&] ?pﬁgstﬁ bﬁﬁhﬁ ){}ﬁoo?QH&ﬁg afl Blagt 1\’1%thlé§ponswe to a

said han N bi nar
d@é&‘lﬂﬁﬁ)&tﬁ)ﬂb@aﬁ gnidtgivemasic b spdMdBr @Epdﬂﬂs VQ@OIIS otoaﬂpnses one of said

clsmeeeropBE obps ey SeStoRmegond apgpiea SboidR S
di spar 'bhﬂ)ér{/ ngﬁ?ﬁgd%h RORAHRYE MRS Scoped! toessid hﬁﬂl vector

N bi nary s npl émenti ng and sai d N binary  synbol
canpiphentéry mgluket muisccméigugedp@r osRmEECRiUigss ﬁwﬂulgmlw [fymbols of

paral l.el . od of
g R e e e S
source data vectors, MN>0, conpr|5|ng the steps of:
obtai ning a plurality of MB encoded vectors that were
encoded froma plurality of gﬁesource data vectors
according to an encodi ng sch sai d encodi ng schene
mappi ng at least a first portion of said NB source
data vectors into MB encoded vectors conprising
di sparity i ndependent encoded vectors, said encoding
schenme mapping at | east a second portion of said NB
source data vectors into MB encoded vectors conprising
dlsparlty dependent encoded vectors having primary



alternate representati ons conplenentary to said

primary representations, said MB encoded vectors
whaniengo4vt N bi nary synbol s appended t heret o byPEHUS2006/020442

encodi ng schene, a fraction of said MB encoded vectors

havi ng bi nary synbol changes, other than whol evector

conpl enent ati on, conpared to correspondi ng ones of

o . I .

B g S DL S T KRGS L8 o BB CoIREIR, B3R Tiher given one
of sedu¥iBnencodethpentend, $aid abmplershtatomef tiddessprhss NobmafyBsymbols

to encodi schenes, d (ii.) substantiall. .
b Ao b BRI Breipaliba S SE RaSetitianone of said MB
en€dteadRetoYs 66BpSsek hiadisfapity-intehdensicddéd 6dtbORaiabisay dymbol

MB encoded vectors having said binary synmbol “changes;

cogipiratenting magls endvasid Sl wreirewmpleminsing eetybabeidg configured to
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vegibtircatriplegmeanftinNBns dule ClesigiacanVQatd1t6 aglaneltngh teQcoding scheme
decodi nag%,r ul es of said encodi nghsgherr_e. 13. The net hod
whetelty 1hjaasigamenjod MB pnsedsd vigetors haying kiasry symbeliFhagees compared
ol hJ : e )
S o s o L o pP sy el D encoded
vegtaisdhdtrage balarcedfand disgarli-iedapenidit.vect or s havi ng sai d
bi nary synbol changes, other than whol e-vector
conpl enent ati on, conpared to said correspondi ng ones
210f  TReGpNBaRi0 F CRiMAIRA AN BRE Bdripriside a YA FRIROE R Hule coupled to
Claim 13, wherein: said encoding schenme produces a
saipEu Y leeiat semplemesiing sioghlecnd saidabitiary slychbet pemaplgmenting module,
e [ f ' ' ri d ndent encode
s BABRErAA SRl S8k e bt SREE Do gE e Uife sn o
detebminehehetied kpadnaheCbBdand fdativeheiceddl widls Bl RgesSsHRId MB
conpri ses the sub-steps of: conplenenting at |east N
en cggﬁ’?"t%’&?nbol s of a given one of said MB encoded
vectors to recover a given one of said NB source data
vectors, of said second portion of said NB source data
22y ec tlbe sappertuses)d Clkadinn §0,t whemind NSy dMi=th eandf s8dietlcdding scheme

encoded v ors, sai. | epent ati on of said at | east
ssEE, LTS boa <0lphg I Tegtl VOB o e Bisghe el changes
compieli &6 RbitadpoRfing Raks SPEE BIRY &r @t Ve@disdo WMPB AR ectors
vectors conprises one of said alternate versions of
thap gee tpfansed andidispraity indepenslemtdent encoded vectors; and
conpl enenting I ess than N binary synbols of another
gi ven one of said MB encoded vectors to recover a
23cor I8 pepdatang off @4iin020, Afhedi0 k4ie lapBirv@s iOeplohesad ds MBarray of
source data vectors, of said first portion of said NB
logiggdte® data vectors, corresponding to said other given
one of said MB encoded vectors, said conplenentation
of said less than N binary synbols being at least in
24par tA megpdrisr wecotimgaN-détaey symiadli (DIB) tsbatce Slatadveotdneinto M-binary
| Ve e of said MB ed vectors coppr.i.ses one of
sy Rl P P Y e ROTL. it iRt e, O Shid S5iPy oneaged. veetors
colnBASInY Bk &R | | | i
sg n‘oo%| coﬂr?gll %neép/nﬁe%g bei n%@ g‘g?tft’%s? %%ﬁﬁg u%gitl%%{\% egﬁg_\?ﬂ tix%ons and
altprantg| Jepreseni@ionarcoappemerttary foosaid priodiryygsaid biatlzody comprising the
Stes%ggol (NB) source data vectors into Miinary synbol
" encoded vectors, M>N>0, at |east some of said MB
encoded vectors conprising disparity-dependent encoded
vectors having primary representations and alternate
representations conplenentary to said primary
representations, said appar a?¥u5 conprising: a binary
synbol appendi ng nodul e configured to append M N
bi nary synbols to said NB source data vectors to
obt ai n augnented vectors; a full vector conpl enenting
nodul e configured to conpl enent M binary synbol s



of a given one of said augnented vectors to obtain one

of said alternate representations of one of said MB
wepwedsdevect ors corresponding to a given one BET/B820d6/020442

NB source data vectors from which said given one of

sai d augnented vectors was obtai ned, said

conpl ement ati on of said M binary synbols bei ng at

| east art, .r onsi ve det nati on that said

one oapbg%ﬁ @S@Bﬁé’ds L?:cﬁ%atg s8I dlatss vegpyy to obtain
algmpated tyctdgpendent encoded vectors and a current

runni ng disparity does not match a required starting

di sp&PMPemeying chbUéiﬁe syybeksi of avBivem @tnd@d' salelcalxgnsentedn\cbctors to

I l e co
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vefngsaAigashNg) paM rr@ﬁ‘)oﬁﬁk/é‘ tdf GG, nr?% al%@h GhO0R ?H(‘Tf: ok %%m OI\%B encoded

of said |less than N binary being a eas
vigetrs qoaysie RS Pnecofi S@Khdldmrléy dcpmtiem rentdit veafots @ideéurrent running
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vscytnisphnd:orrpl ementing nodul e and said full vector
onpl enenti ng nodul e being configured to operate
subsf%lplea}qn ng dess han |I\Ie|bmassaus q)lﬁal‘fyarmyhﬁb(given one of said NB

SEEPLSTILAABTNN, AAAf Wl ST B gt o M
eheidad) vednfsi guresportding topdagdremer aives 60 difRGIdSNBeMBrce data vectors,

f ded h
s Ry o s SO g isen Dt ¥€é§§%&em%%@espme
tOh RRIENALSR YRR ARy BRER rc%e orfrs%{defvﬁg] gﬁcdd%d AR § compnses a

MB encoded vectors that "are bal anced
ddpéfﬂaflnd%pﬁnmepemdtvecm? sdlth desapphar N hfnaqf sﬁmlmohﬁalementmg

au\M1 n%ﬁyl % Pb%p&g%%ﬁ I1r?%segg% di.ng Sgﬁ?lgg §1611‘$,szl }qbly in parallel
alln:i nﬁplymslymg)hn R RS scheB artRekeih omcééﬁlgﬁxzx%gpgf B 8h&ded vectors

of sald NB source data vectors to M3 vectors
heving byawy Hanbel changes goipesdrtp tcyrresmafimgdmns of 38d NBigource data
anppar 6, ur Lher, con
Vrmd%?t glte?eg%ﬂﬁol kegﬂc gf)o up ga . tﬁatv%& neBd and disparity-
indepguidemtent i ng nodul e, sald dlsparlty cl assifier being
configured to determ ne current running disparity for
use in assigning proper ones of said disparity
251epenReRk A eesny £F | Y& o0 N -
source data vectors. tVﬁ{eﬁi}l&glngpar S g@is%a?é E‘ﬁ %‘Hglsgheme assigns
suhieniédlly dhopfisaad R anassled seotuqsI}mmgtbéﬁhrﬁiSyr&BoladHaﬁgeSQfompared to

cdrf)%% ongf(a t eseseﬂg SzalAgng Bc;aets arstelzvggtﬂgsi ?qgg/:[é]g Mﬁ%n%qw that are

bamﬂ%@endakgmﬁegkgpguwﬁphbo at | east sone of said MB
encoded vectors conprising disparity-dependent encoded

vectors having primary representations and alternate

epr | I nt ar ri . )
24 o S0 AR SUR TR L, BB Yoo e iary
syvrémﬂ ONBY goploe riatt dtgorbomNe0¢ @n fdagiuscaish bP seﬁ@ 'mbeéﬁl\g&ed vectors
ast N bi nary synbols of a given one of
COQ?P(EHH’éd dispatyrdepensieink eacasied avagiore rhasing pfimssi depBsentations and
source data vectors corresponding to said given one of
said MB encoded vectors, said conplenentation of said
at least N binary synbols being at |east in part
responsive to a determnatio¥f that said given one of
said MB encoded vectors conprises one of said
. alternate versions of one of said disparity-dependent
encoded vectors; and a binary synbol conpl enenting
nodul e coupled to said full vector conpl ementing
nmodul e and configured to conplenent |ess than N binary
synbols of another glven one of sald VB encoded

. Y T




being at least in part responsive to a determ nation
that said other given one of said MB encoded vectors
wa@eovphnd®Ees a di sparity-independent encoded vecPOI/USEA6/020442
bi nary synbol conpl enenting nodul e and said ful
vect or conpl enenti ng nodul e being configured to
operate substantially in parallel, said binary synbol
onpl ementi ng..nodul e and said full vector ) )
SIS FrRese G i EPTBPISHIERIGE Eh ARG RTEBATY oreprsERians, s#d method
Rnfedingg scheme wherein, in assignment of MB encoded
vectors having binary synbol changes conpared to
cor r eopwieiengingresdeast Ns hindrsNgyrsionls ©f adgiven vae bfrssid MB encoded

reference is given t coded, yectors that are e
BB TR ot s 3P b s B E pele oo ors pmappiftg trseid aiven
@@k oflsaid MBGncddudtveetors; 9B bbb ehcAtalidh ioftishii a€ RASKN binary symbols

mpdul e coupled to said full vector conplenenting _

ey e leasidinspath TesPARTIVe & sbdateraumasionntbat s#id giveiubee of said MB
L fhaval i dit bei I.gu . i n ey

B P S REE e 2 B S LB o3 seia disparity-

dgpemlenoemesdaf vestirst apdt at i ve encoded vectors are valid

ones of sai dMB encoded ctors. 22. The apparatus of )

O ai fOZE “HHERE; ﬁssr\riﬂel} N hies?y eoelsi of Wi giyers oneeé said MB

RSl NFectiP 36 6N aY h%oﬁjeﬁ)oﬂﬁing?d}ti(l)\@ ERGOREH MR RESof said NB

havi ng bi nary symbol changes npareg to corFesponglng

sowss dofa wrtats MBTrepondiag datad vt @iwnt anedB saitt MR dncoded vectors,

ctars that. are. bal.anced d dispayity iIndependent. .
Y R G R BB bR  csponsive
th % deiBARIYheHaB Sai @IdIRE TeenOdne! OOHd I8 @hcodd: vddtors comprises a
met hod for encoding N-binary synbol (NB) source data

disparibrigdenandeni gxicadady venjorp shid (1vss) then % démiry symbpk complementing

, : ' ded t .
o N i R SO S M BRI g S PP pgratel and
implerrwnl ying tememsjtdhigaﬁch«gﬂs meﬂhg birk &35l gad h%n%r ﬁﬂgl&&i@b@é& Wators having
co e r 0O sal rrnmary, sal me od_co rirsin
bﬂfr?gémng @Fﬁ%ﬁ@ﬁm@?&qusﬁymawgwﬁmf gaid Nﬁwoq\@ a vectors,
pPbfease HatRn\E M bicdded Bdiais lrt‘haqlé MiRdd YEE H@ﬁ%ity-si’%(liegendent.

conpl enmenting M binary synbols of a given one
augnented vectors to obtain one of said alternate

epresent at i pns-0f e of saj.d, NB encoded. vectars .
o du Ao TG Rim Py R RE o \a s 4R e rEetgeome assign
sWetdialy bll OMsifdi MIB $RbdkdNeé®Rs RIEnPbindd! nihd BRI compared to

vectors was obtained, said conplenentation of sard M

cpirpwepdiag ransk 9Tbwidh Basowrea satai veqgers ttorMBpemwmideé vieotoss that are
' - : | d one of said MB encoded vectors

b%%#%?ﬁ@QEﬁé%gqbgaégig&gisparity dependent encoded

vectors and a current running disparity does not match

g reggired starting disparity for said one of said MB )

281 ¢ 0de QORKELPLOSTah Brodsh PERRIENS § cOBPYter isprbAe Biediny including

O B B o KOl i N A DRURPLIBE sihE ta vectors

igfp \Mrbimarg spibsh(MB)VBnamnied dectoise MeNS0,caid espputed p@gtamn product

.sihg ot her given one of said NB source data vectors,

A9 & onpl enent ation of said | ess than N binary

symbebspte} Ngasik i SRONSI

determ 1r31at ion t ha}%rsglgihld Cg(tieﬁg‘?lt Siﬁt\?en o%eiﬂglfr élg%iaodf WE source data

vefiewdetl vect ors conprises a disparity-i ndependent

encoded vector, said less than N binary synbo

conpl enenting and said N binary synbol conpl enenting

steps being perfornmed substantially in parallel and

i mpl enmenti ng an encodi ng schéffe wherein, in assignhment

of MB encoded vectors having binary synbol changes

conpared to correspondi ng ones of said NB source data

vectors, preference is given to MB encoded vectors

that are bal anced and di sparityi ndependent. 25. The

met hod of C aim 24, wherein N=8, M=IO and said

encodi ng schene assigns



substantially all of said MB encoded vectors having
bi nary synbol changes conpared to correspondi ng ones

wobtosas@d6NB source data vectors to MB encoded PETYUSI96/020442

that are bal anced and disparity independent. 26. A
nmet hod for decoding M binary synbol (M) encoded
vectors into N-binary synbol (NB) source data vectors,
M>N>0, at |east sonme of said MB encoded vectors

conprIoSRETaisapla i egradetsis den encedingawi Ve swires Ay ivagiors into a
RLt RS 3 VIRPL S5 @etcl[ogpg‘cce foea{nnéi'ltcgdi{lg Q%Ifeﬁ%n £ak 'eﬁcg)%ﬁng scheme
conpl'enmentary to sald prinary representations, sa

mepfiogl atleag i Hishgortion opkad®NR sngcatiath asbrsNntol ME shcoded vectors
synbols of a.gi.ven one of said MB encoded vectors to ,
biaipure Sogftid it Grnenii: Sapdfiey S ce U rep i fuane mapping at
B £ PortfoR SAIsHdINECRoREE Rfa SRLErVBE NV@AHcoded vectors
vectors, said conplenentation of said at |east N _
winppaisings ispolity drpiendenatencedestt véatons dlravinge pionasy vepresentations and

ermnation.that sai.d gi,ven,one. of said MB encoded .
B SO oBE oo Gp ST SR ) P RIS RS, said MB
areddl veatirs hallisd -\ didepesasbls Bparreadhereetywid &Rfding scheme,
conmpl ementing | ess than N binary synbol s of another
yirgeiongiesais MBaensofiesl veréess bavips oinsry symabalehangss, ether than whole-

Fldr %éﬁgféﬂ{eﬂ&tigﬁ,r 5&nﬂf&réﬁf to%@f}g%}%ﬁdﬁ%\éﬁgs '&)IﬁBssehﬁte NG vectors;
source tata vectors correspondi ng to sald other given

one o¥hsaindaiBneodiogecheweds presclectad th mofopheirbiatatne @:

of said |less than N hinary. synbols heing ai |east i :
part WelyBfLsy 80?18‘”58 diet %t)r/]r??%aiqn% of étp%éﬁf’lﬁ @%h@’r MB encoding
@h¥ass gRe of said MB encoded vectors conprises a

dispa(jty-inQeEendent_encoded vector, said less than N
bi nar@) syhstrstiadyelhentingi ng and said N bi nary synbol

compl e ti bei erf.ornmed substantially. in,. . .
SR P s s S LR BRSO af b B Bt i Miin spid faction of
daid BES iefevmRAtveofoMBhaAs 84 bRy QS bW RGed) o ¥han whole-vector
sympol changes conpared to correspondi ng ones of said
MEeneeiora eempaed by spid prresspenstizgones ofsaie AR souygs data vectors.
encoded vectors that are bal anced and

di sparity-independent. 27. The nmethod of C aim 26,

2h g reh rco_hipi&fer I]ﬁ-'«}) gl%mqb’rddmg icdmerising idm%)rﬁmi‘nﬁm&ea}ﬁs inggtum including
subst ant i all of sai caded vectors having i

%ﬂ%ﬁfug?)ﬁﬁaf/ogﬁ%ﬂaﬁ@é%f%éé gty sBEBLAME hncoigb vectors into
Qloddl N-DBuSUR] (REY Mefck Uata VOHE staiz’dg %I%ﬁéter program

that are balanced and disparity independent.
wodpliinoludingigr am pr oduct conprising a conputer useabl e

medi um i ncl udi conput er abl e. program code. faor

encod R e B R g Ao oe ) SugaREeT gy at YPserendy! vectors
itk Brarevic SR m (Ml BIRE OERW 3eRedOdta vARNE Qccdi@ing to an encoding
conmput er program product including: conputer usable

JshogR.atHd B dingr schBmai minpinsaatpleagt & firsy pertionpfswif ¥B source data
; t | e pr-aram cade for .

SR RN SRR TS0 BB oo, i

@fcodibg acitnteniapgiag at feastce sscdhd goittion T seidCBI sagrcs GlagMactors into

ﬁﬁg d e %ﬂding schenme mapping at | east a fjrst Portiqn )
E2G0M RSB CRMRIATRS Yiserdy sdepRrdsniBnenticd degtope dpypg primary

L | apag o on ) id

g e b PR P RELe! &, S primary

spicsentiBions, rark M tecoded tveetsrsilayimgNE-1€ boade dyniball apisended thereto

conprising disparity dependent encoded vectors having

primary representations and alternate representations

conplenentary to said primary representations, said MB

encoded vectors having M N bi s&ary synbol s appended

thereto by said encoding schene, a fraction of said MB

encoded vectors having binary synbol changes, other

t han whol evector conpl enentation, conpared to

correspondi ng ones of said NB source data vectors;

wherei n said encoding schene is preselected to perform

at | east one of: (i) reducing, conpared to at | east

AN 2 o

o o, o



schenes, and (ii) substantially elimnating an anount

of said disparity dependent encoded vectors that fal
wowdokitsn4sai d fraction of said MB encoded vect oPCT/HS2006/020442

said binary synbol changes, other than whol e-vector

conpl enment ati on, conpared to said correspondi ng ones

of said NB source data vectors. 29. A conputer program

@goduct conpri sing a cqmputer, useabl e medi um i ncl udi ng

Fpticasodiag prhemsy a draghor af said HB saeutrdrigeirhpaving binary symbol

Ccﬁé. I i . C i .

ARG ofNERn R UBE BB AE AR & Qi kponding ones of
prd YiBasnupeeoditic edtors) sadd mgrodimgreehérae being plraselered taperform at least
cod%zfor obtaining a plurality of MB encoded vectors

PHat™ were encoded froma plurality of NB source data

vect ofip r@feHpdicohphRdaf 8NEAl Sns GaRIE0s§iBIcdNBN &P B encoding
schenme mapping at least a first portion of said NB

®a8dta vectors into MB encoded vectors conpri si ng

di spay.j ' ndent ..epncoded vectors, said encoding
schen@b%%%%ﬁggﬁgfﬁ ggg ga second portion of said NB
soumoentdat @aid écpaits depéralcMBerenaat] eettare aharr fall GoihIA issidnBaction of

di, R%éity dependent encoded vectors having prjmary
Wf) Shtederovpstosn Baving spid tivary symbekb plrangrs miher than whole-vector

SAMLATRILOL Xyl ) R SO LTS veor

drider et oby sai d encodi ng schene, a fraction of said MB

encoded vectors. having bi nar ol ch s, other )
Chan VATGHGG Erepls PSR SR AGITEoTanER fgodet vectors into a
FlRriBP HONHIsBErce A8 vREtofd oIR8 WebKlitPhAes\ ki@ icoding scheme.
sai d ‘encodi ng schene being preselected to perform at

| east one of: (i) reducing, conpared to at |east sone
ot her possible NB to MB encodi ng schenes, and (ii)
substantially elimnating an anount of said disparity
dependent encoded vectors that fall within said
fraction of said MB encoded vectors having said binary
synbol changes, other than whol e-vector

conpl emrent ati on, conpared to said correspondi ng ones
of said NB source data vectors; and conputer usable
program code for decodi ng said MB encoded vectors into
a plurality of NB source data vectors according to
decodi ng rul es of said encodi ng schene.
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