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WO 2004/ 049350 PCT/ US2003/ 022003 METHOD AND SYSTEM

FOR DEFI NI NG A REDUNDANCY W NDOW AROUND A PARTI CULAR
W@DWR3EN A MEMORY ARRAY TECHNI CAL Fl ELD TheP@r/eSsmn/022003

claimed invention generally relates to nmenory arrays.

Mor e speci ficall 5 the present 5 clained invention

rel at es MBIED SY ST AR HEENING A& UNBANKERUIDO WMRT

The ar chi t O HPARTIEYIE GPLYREY ¢ MY Y AERREown i n

the art. Generally, a mmmmcaupmwl ncI udes a nunber

i nes arr.an a nd col rows. o he

o §7 PR 24 ﬁ??ﬁ?ﬂem B DR gS BEOTT et Py fesen
claimal ibnen &gatds ittt a thdmeeysreduddncfheremor d | i nes and bit 1ines

overlap at what can be ggekety s QrAS nodes. Situated

at or near each node is a nenory cell, which is

genElreatchijecarspba ypipabmerhory arem §|1<sqw9rm the #t. @evqrarﬂtymnw@rywmncludes a

nunfErGR] 111§e§5}1;aH£e@ as r@w:palnti OB, BRRovESF MEarrad re BdnkhBly réker W o5 @ord lines
or drain |1ne for the transistor (nenory cell),

and dhe SRS AYPIDHeWhi ch memory cel | is being program

V e r Tﬁd V@ﬁi 19€s & BldllneE@JErI@Iafm{at dah bereorfeddd S@bES.I NMatedtat or near each node
refer

n a.read operatio
isa 6@88? &C‘rlh 61&;11] 1? ge&cgil{y 8?1me t?g)g Pétﬁn%ﬁj‘or %5'1 vgtual &Fou%{_] afr&ﬁec?ure a bit line can serve
as eitlser asomeporeisamitna foir G trafsistar (endry c), dpeding@whigh lamlcayyceﬁ is being
pro%ram verx;ﬁ&p + rer%!é tﬁ%){ g Ingl tJ' &‘% £ugstr1clenoz£ ﬁ%lsmOAgL e} B%ltl%?%l %%&@ntor a
progyhro pRigicatim) QPGII%U@ and BI ock 1) of nmenory array 5 are

showy, bt 1% 19@&1@&&&9&% &fta%grn&m h ﬁleﬁér? atkyBl €&l sirdf)ha@ Bﬁllustratlon
than two b in a conventional

onlypeipgme ot Bve&qf BETHRLY A > AR e sy, Py b?(ﬂS‘EFt(P‘Bﬁ}i Opiyfi Block 1 of
merhck) iQ?agj b hi@ 6loSin; 10 urilbSiPddythat hér&sre typllcd.’lly g neh &lo bl@ks itk A Ebnventional
i ncl udes sone n r 0 r ed . "
ey ) DG PLS SRRy O pad g Bk S YR sgpy o
genérylpael 16X indhglssent nuarbad of prbnios thatarercaypled {dperzated@tea izle /O pad or port. In
yjnot e d
one%ﬁ)e ?{m ﬁ é:ﬁ%g l%ﬁ%§r§ axﬁa(rs/ t!lél‘%l‘é g:c:c)ﬂ%}ms ert bl&p gtlﬂ{dej(l\?__gé e the
" mettalhould'be prited thai e eolumyg %t‘;’lil byt Raigr Ar\'i\ﬁﬁ‘ﬁe b@re Pre frpatad2” it ligpg Associated

with daBEmA18 bl W ard &b Bhetal- 1 i thned '\mﬁf‘N_ﬂM‘& Iaxahﬁ}%ztheré 8¢ 64 metal 1 bit lines
exanple, there are 64 metal-1 bit |ines

per HnR OO HYRYS AP O GHOBROR b porRoPRLD; B “5%3 terminology
suchVExnébtal-i lﬁlelnﬁﬁdfnd h{e@-—2 ﬂfhﬁlesu&elo@]ﬁ 1nlﬂﬁram nol ogy such as

th e%}é‘ﬂ rea% a% anlg(giy gell. a core Vf)l ag% lé appﬁgdzt% %he wgrré}?lfle correspondmg to that
cellcon éhe BiD hrteagmespc&dlaptp thaegl ts&omﬂmdmlghdl X Tz c@mdf:@smdh anglifier). Ina

{Q X ject to
memor?/ %rrha?%hatc uglﬁ%é% v@ 1'31% a.fafg ae%flu'lzz ng oft?g Ig&g)g}g%o ddgxglg:\x%ré lh@sre subject t
the ceae vbielzs- Ehiptai fridege p lealraﬂe &r erg mgqey alopg thg/ werth lige, igeffect crusing gn unwanted

inteYdcfidnbBdve ARURE A O RIoh BE vt Ene. ahd lefbgelch@enTBIPuMicR lagnitude, may
on the word line are subject to the core voltage.

cauge &1L yien rﬁﬂ%@eéel?cﬁg\ﬁlﬁf@‘gy °fr error, current along the
WOr Gfo hinitBize thdinehdtios ﬁmdh@. bShdig ceﬁﬂom’lﬁre @nd tb ﬂsﬁ@é amzdrsi dring reads, a
tecl@ﬁu%"%ﬁ{]no%lp ?efegFéTD %/?rfcgniirém% is umsggé nt}% %mg worps%§ ﬁhaag‘lan& éaé)p gmg & electrical
load@ng e cohdrament @ctoh calymb Het cedspoiscol thmnrmrycediéblhg redp If the drain node and
L, QR2 tﬁééf{% QPrefycHi ¥ teak
R
cur@etnﬁefnrtnyg to EfierrAriigurel. el e eeRaY eAlivg cqhgnm]s & example a Precharge voltage is

apﬁgﬁgp@l[ngmng wor ks by chargi ng (applyi ng an el ectri cal
|l oad) to the colum next to %he col um

cor FEEHOREIRY FHRETRRFERYS B IPP CHRIPHG 2 feé%‘mv Fray fyigt shown). The
redGHdadc arl‘h@d;&:ssa:ndlly dnbier ploeicdi amgay thaxdhes thy sematuntblrafitows Bsgnemory array 5,
but ew&ﬁcoy talﬁl ! heo C(‘;llt] § E)nctﬁefr? euH ncy%xargy 1% &?ma‘ﬁg Ee?sq n(a'fe number of

Art Flgure 1, to read a menory cell on colunn 1, for

exanple, a precharge voltage is applied to colunn 2.

In the conventional art, menory array 5 may be coupl ed

to a redundancy array (not shown). The
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redundancy array is essentially another block of

menory that has the sane nunber of rows as nenory
W@ewap4Bs0 but fewer colums. The nunber of coPCIMS20031022003

the redundancy array is typically I ess than the nunber

of 1 WD 2004/ 049350 PCT/ US2003/ 022003 colums in a
colubpngpig k blagk oD, atthquplpthig ks npticessspdly plyeys eetssari |y al ways

t her&as ity ieisShsSBY drhdiw & Q@undaln@}%ﬁ%ﬁ is @Ileé)_)de he Waﬁple will be used in which

redundancy array is enp an exanp

e NG DA e MBI BF G s RESprGr P&’&ﬁmégw Hestng o
men@kyl adeily 5 Sayl 1ﬁﬁc&tettﬂ'iatﬁe di@rddding 6fe of Mt ebliAss infheaneofyGitay cannot be
prop};&i%%%’n %C feft suc asﬁ horat' %oég? oufl(? tmn%yave %In 1% (gd%cretd tE]DI‘EIlOte thc%rgg)ﬁ%nlp }(}uring
manafiactaing darradpleh hdrendnperairyy is sadlas aAcptileefnemtfor tig defactiyg codumn as well as
the &lﬂ? gotlulﬁng mgl{e%%lglgthat alﬂ%%e@&%’]co!{u%r %%Sllggns iR Fan&ri?‘ ﬁray 5 that are

urln manut act uri ng, for exa
replatcefﬁ'emé a4 eqylurémcawaw Fay ereferzed s ths p!e&leé%@h‘vm@&r 4.* Frgundancy window 6

is e)&iﬁﬁlﬁfé@ InPRoCAH g ASAKRAihg B the plelBt RIS, re@ﬂhéﬂl@ﬁnddﬁl dibxed in
t hat contains the defective colu

poseh BB PP By TR 6 T p RO TSI T IGE - I of riing
datart@ﬂkl E’éﬂdiﬁlg:détaall‘omabé cﬂlaiymsbﬁ reﬂl&lﬁﬁlﬁ}r \eddoms hs ddmee wrnteni wnekalfrom the
4 TA dundanc ccxl LS EX ngg an
reaayPg Ty ] GEPREGY e xRS pishy EXEMRLLERERA D |
r e dTirdalngiyncysahelmayusd disgibfd o@ebb prqrble]:@thﬁﬁsn niimory agmch has been repeatedly
eras%r? cvlc/':ﬁ‘éﬁ g §ectgpmeﬁiljrgg%ﬁseqf all%‘f’ h(lfl or# ceeﬁsc‘m 'ﬁp, @%td‘ !ﬂ‘@ ergslég'b & select"

F colums in B 0 data to and
decqding i cagmerpiorallifOs s sush vl BJ?ﬁké i qﬁasqde@me%ﬂﬁwﬂw Frderfergy window 6

are §108rSQA! RneAdi&Ge %ﬂtﬁ&ﬁgﬂmﬁl%e@%pl’e%%ﬂ) abdve rﬁietrﬁkﬂxoryrc@l[i lﬂrﬂx@&ﬁl@aﬁcy window 6

array. Thus, the menmopry cells in redungﬁg
we G160 R BB AELY Colht B UTEREEEh SqB e memoy <ol n
redA@HE Wik 6<‘cafbebcenepmbérmt Wath aﬁdr-BKasnigem{egdst&be‘ ﬁyheﬁneims cells in
reduéxgaéigfev{ggc%g%t e]er(Y,ets?]cF {herg‘b ncreasmeglr%ﬁleqealg(a}%e% or) curre?gp[%}éo\ée ceﬁ's This in turn
can efifeaistoteadiny oSadnect délls‘_nﬁthd emmdls myacq:rs toc@inmanpymdomﬁ lin pafticglar the
men?o‘?y &G plhlem%ad af rehuﬁcﬁnc? %ﬁ&% (e.g g‘l &%@%é& Ef llA c%luhxﬂ N-1). For

redundanc are also erased. Theréfore,

instepgm the k@kaafgcumm prsaciisd @s&la??bme Npgie s vdien fhpereqhgis goplied to column

N, i€8dy!nSt te hrde 8HARS BéYpeivh il P We Bakadd @rr&K, ABRE mBVA@Ike hi@tdgRhen reading
these nenory cells have not been programed. As a

colymadil-t . the nmemory cells in redundancy w ndow 6 can
becagerdingly rccﬁﬁcﬁﬁ@dchemé/%it klimixeds oceduBésRors i@ reading memory cells

s G B aOaty ey SR g P Bt el SPAERR M MR R
current for those MGWSUKE@TW« INVIENTIQY can ef f ect
th eEIEﬁg)%mthg otQIt éﬂp {nyenﬁcﬁll Iet%alﬂ Ha Ll@tﬁodcb‘? anrH&?w@thdﬁ'ﬁ? %d a s?stem
redundanc 6, In artlcu ar nenory ¢

therpqytisd Faatrfépcy oaﬁme@mrorﬁ Bhen s diperaeTRopY wlﬁd@wneo fe reﬁundancy window in a

merﬁcﬂpﬁﬁy NE PREN LR S (4.8, aGefediBicoimb) of tl{%(ﬂ{emoﬂy rdﬁlya{haéimﬁédh @ccording to
| eakage currepnt associ ated w t h col

e RN SPHTE G G AT e PR RV = R g figierenp o
adj d@&t l:oarnglemammgghb defacte @S Thegrduplof tolutnnd i adtcage suchuthit@nte,is at least
one £ ol %1} cam ng& o!fl%le %Ieg%?twe glglrém an eaﬂothrere ca ? %n thle gtllﬁergg g}; th odeéélve column.
Typiceiji thers welrbe onBiplahelwmns ea@hclmgdervéwweﬁeccel cplgmn. g jprpceenhedimat, the
redlInlaﬁl V@ﬂ%@rqufkﬁ%dgﬁcﬂ %y\fhé/\ﬁ%kéktgfe pﬁunﬁns %?Bg(igl\ét@lg?rnﬁe IQM@E of the group of

conventl on ndancy schenes.

adjacouy/EreEND ERpEs I Padiment. dife redupdasy ainder is defipethityi SB%‘P%%&*’P&?“WSS
corfe@oiid¥RS NRghdaly ofBORAMAMmEHAAGINCY, and a system

thereof, that can reduce nate e .

o RCHLEG SO e e S DR PECIERA) TR/ vindow
are pidgrammesi0 IaRodr gmisddingyt, thé\m@sary ¢etivih alt ofclelcolnmns(igthgredundancy window, on

defective columm) of the nenozy array is identified.

According to the various enbodi nents of the present

i nvention, the redundancy wi ndow i s defined by

sel ecting a group of adjacent colums including the

def ectlve coI umm. The group of coI ums |s seI ect ed

1. i " o,

o o o o o s Y
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35 redundancy wi ndow i s defined such that the

defective colum is approximately in the mddle of the
wW@e@up4350 adj acent colums. | n anot her enbodi PERUS20031€22003

redundancy wi ndow i s defined by specifying an address

correspondi ng to a boundary of the redundancy w ndow.

bothy sifeppfdhedpfesie sobEY, arompganird Fengplyspeaking accpiding fpghe various
embS@inbHIT tlﬂbreﬁehﬁn\b,ﬁﬂbﬂ GahirieSof Blnctiofifs 4n@ e REaRNEHcoMnACiOMated between the

rogr I n_anot her odi t he nmenory
et Bmpana I cqm UKD HaoR G ER B IERYy W hdow
on In2ndDibadMéd: @léQ)BMtyBﬁEﬂddﬁR D0/ 220 A3y ibatdnized id® Separhte

inp&St/]élg%lﬁI I‘&fog (g:'[tmép\és g%h:é%lnﬁcglﬂ% V{l él I\[l/ g? F;%@Tgeg ¢ou qiégcﬁg LR r}Jeé{twe %/O lp?'ld In such an
embodimgrsthe redypdandyivarow ganbieetudé eptump$ frdnuto trdjenait &/ ceawds. For one such

embBbiAS: aamgd fé‘&&%ﬂ%@ fok §u:e§t'i gk@f& ﬁ%el?&tlﬂéﬁﬁp aIIi'J)]’QO thglf?r&?cgf/d) ¥§1 Also
colum and the col unms adj acent toﬁéout&

desqripftimtraetaf foridperainine ety ér nohbBefiied Atdres Ry ablanuﬂteyedelfdancy
ng&l (bjm&/rdfd}e e ré}lﬁﬁ[ﬁﬁ( yadyy.ay is organized into seﬁar ate
i nput / out put s within an

1/0 group are coéé%%gﬁﬁ%pé\ﬁggiﬁﬁ%ggfw In such

an Tmbabd'pmng drawtihg, wtﬁnﬂumdxam@yram in dgMorecrpait nﬁhlsl ghecification, illustrate
emboﬁ;g rgn (%t he th/enn%n and qgéa%gr%v (ﬁ} éhse éh%m%) gry?Z\;e t(g I 18@{&1'% ﬁgill‘ﬂcgpgeis é)f the invention:

i n PREORAGIUHERE ylsarqpmyenta@onmepq@trqapéar mgnjoy gyaxishoysing pprior art memory
ledlglg&%;gcggg is a nethod for determ ning whether or not a

speci fied address results in a hit in the redundancy

wi nHEGHREZAds a pragseiftaiprofiamepRy Ay FatiordErd ymbadingyty of t&@resem invention
ma}BBIpﬁalcQESCRI PTI ON OF THE DRAW NGS The acconpanyi ng

draw n re inc orated in and fo art of
© i Sl oot B R GLE T Bfers il e s plord o ne
emHonMembftﬁmpraadmvémg:et her with the description, serve to
%ljﬁéﬁkf%ﬁels P &gAte{I)lor? St aff %xe Elgr :pgl%g\g Eéll%géordirP f% cggeﬁaxgggimcnt of the
e resenta 3@ portion 6f a nenory
premtmaynﬁshovm ng a prior art nmenory redundancy schene.
15 RidedRBRIA kﬁes&tit1@195ﬁ§@ﬁ ﬂgﬂy kP bit AerhBPy 181 ¥ccBlding ¥ one embodiment
upon whi ch enbodi nments of e present invention my
of thfePrqseraBYE@d. FI GURE 2B is a bl ock di agram showi ng a
mi‘ WPIGBUREMH@Vre;ﬁ&Qnt@mﬁ &@U&dﬁﬁ@ﬁaﬁﬁdv&)@ a&ﬁ‘eﬁ@fydédﬂ@iaﬁ@ séhB@e in accordance
ge ? the present invention. FIGURE 3Ais a
W‘ﬂ}%‘ﬁf"@? O g‘ﬁprf)slﬁntéwe‘g’%rrpl ary menory cell according
t 0 BIWRESHihdiraes abitodp (pHydcal 20 lqgtCﬂB@mkempthmeut/@ltput HdoldoREmemory
arraﬁe%ccbr%mgtoroﬁf’én%%%&gkf tRJ‘%r%Em %Oenﬁﬁ]onpl ary mrror bit

accor 0 one enbodi nrent of the
pr eETé‘ﬁRE Grisatitriclert. of Fm@sﬂef meriogy rgdundaneyeseordingtto eng egbodgnent of the
predlBTRENMi0R! Fay showi ng a menory redundancy schene in
accordance w th one enbodi nent of the present

i nvEIRURE A ipsfloprigryrin Bethqd fRjdetprapining waethr P%Pabaneﬁﬂgﬁé js@gpoiated with a
red@aghc) RBIEAkJordrl t€¥%R FRbInEnd of ﬂhH bl/e@httlﬁuﬁtloﬁﬂ ock of a

me accor enmbodi. t of th
or BT o o s NP PR P TRy adondeney
arrayfaccom@ing royone @shudicham ofthameert thivengort 0 one enbodi ment  of
t he t [
EIGSIR%SS%% eiilogv:‘éﬁ]apt r%)k % Hetl\}d%:i ef‘%]dgfgmgdﬁlg m%wﬁ‘m&!lt/&‘é)‘gﬂ ggdt thquduﬂdancy data
shoalé §‘D‘t§md<t indcogyidenige with @O em@élmem ahibyProgem dutiee cor di ng t 0

one rRIVReGBTRR R 1nga%1rmt%§easmﬁn&g Qe ﬁ%bﬂoﬂ@ﬂ@lcz&uhcﬁncy data
a flowhart of a method for readi ng ormati on from a

shopld Fﬁﬁeg’t toyin Iawrdgﬂce ViEHER atg‘lﬁ)elyment of the present 1nvent10n
BEST MODES FOR CARRYING OUT THE INVENTION

In the following detailed description of the present invention, numerous specific details are set forth in

order to provide a thorough understanding of the present invention. However, it will be recognized by one
3
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array according to one enbodi nent of the present

invention. FIGURE 8A is a flowhart of a nethod for
wa@ledog#3m0 Nng whi ch i nput/out put pad the redunde@ysSmat/ex2003

shoul d be sent to in accordance with one enbodi nent of

the present invention. 35 FIGURE 8B illustrates a
skillpdpigy the art ihptchei presfnbinvegidnaraprbauirargcodvithdyt thesp WF?IWEQ&% or pyiffequivalents
there‘,:ok1 €rn bRAURARRE Welfl BloRn mSthQlM |pthcRBres 88tpohdits! Ad BEERHERMEEeen described

th one enbodi ment of the present invention. BEST

in dW{‘jBE@t FoCROSCFRRRY| ORIG‘“foPwISH@hF NGENTe°Tn t he fol | owi ng
det Stk Q6htiche 56ihd dRtallAieRiiptioMeyhith ESI6W bre ipfa3deaad in®fms of procedures, steps,

o el 95, B3 250 LB S R
compuias @Rnb@NThekdola@yigions dnd repiedehtatives areith@gmnmcﬂ Hyyhoorsiillgd iv\Be data
proce glfr)léérp 409 1%? ?efF g%lg § %%t{qub%%ﬁ)cg of tﬁéﬁj V!/O'l‘]?tg ol!h&s ﬂ&iﬁd e a}th gtprocedure
presen I nve e pr acticed wt ese
comslp@@wm@d stheilediq @006, PIORSE, ﬁtCeq@Prv,&PCb&Wﬁjaﬂy’cCﬁ@@é%ﬂfto bq gpelf-consistent

sequgltlcla Bf stdp NG iRREEShs 1ABAd 10 KRR BE NG Sieps RE BEQILHuRS g physical
onents, and circuits have not been descr| bed

mana)éka np ofpysicgaugngitiesnPeellysboneh 1ss nespsilyy @esagm%ttﬂ%ta%ﬂfthetfﬂf@ of

elecRicQ $Hdgndtio Vigitsicapable &bﬁiﬁg f6Ed, trBe8rredf cofnbleedd&ﬁn’phrl:ce ahd otherwxse
ptions whic

desc ow are
manﬁ)ru]gtgiﬂﬁlpggputeé iyétﬁrg hIt Ea Ipré)éein é)Ol’B/FIB%i% ﬁm%sr %rmmge{?lly%or reasonsdof common usage,
to reddr InethesSyignble hd bits, vaims efenita tynbdols, cfacopaeras, |n0mlsersow tibdiker
bl t I% shtom?Ee bo%{g i rgmcp %5»\];69& WR&Q alp& thegeoaqpéﬂliu?aﬁ tef TR & be gﬁ@iﬁ@d with the
scriptions and representations are the neans used by
app@br@@@h@i@ﬁu quangtigs pnd alwnqijféx epnvepiers b spakpd s thase gugntifipss Unless specifically

statéafoth@l%s'e \{ser arénPfME e ﬁ)f‘(ﬁvuﬁl&@ﬁsﬁm 6t i9fpplehiftbd tha\/b@fr&ilgﬁo@t the present
hers skilled in the art. roceci)

re,
e e R o‘é%‘“fyw P GEbning pesroggingy g * specityng or
"selebfk" gﬁ'l'éﬁib&ll;ﬂlrhé orC Q:B&\thg‘{/ e d&té}mblelg'aorS&in‘fparﬁl@'n(ﬁ"l"ﬁhcﬁ[gf or the like, refer to

sequence of steps or ins [ t
e FEIRY bt Te S 0 R e R AT oy et P o 87, 70 nd
8A, megpecivaly pbil stumitr dctrgpio®npging Guin thiat maawulatbjsematrdmyforms Weaphresented as
phyg%(% %{]&1%%%'3@5:&1 1%/%)&'1%1]12 i %ongpldép% tttérﬁ Sglg 1% d Blgrﬁgfeg{ng] oﬁ‘fer data similarly
reprssegedead physiead awhiétics @ébm tbmlplﬁ@dyste@éwplaﬁwé 6 Tegifis oReT sihgrformation

stor@ﬁfal?éﬁhs%ﬁ&dﬁsﬁla@de@i@&pmer system I't has proven
convenient at tines, princi Fal ly for reaso%s of co

n

LS BB 24 1 4 Feesspists of heseion ol emon ey WP peeordpafoipeg cmbodiment of the
presSht &IVEHHbIE , In B¢t OA, For sEdpAdiR Gf (le‘cﬁssloﬁ e ﬂElstrammbﬁﬁg&, wod lirk A@and a
T P 3 B s B e o s
utilizsa caﬂmmnomnbatoéqurh ik ar@llbit djueanThat is.eemarydrrgrl€0 wélneitcyuahty extend further

e

to tl%%g A ? h%‘lp%nld agp ﬁoréonagp %rftd ﬁgeitrl%\inﬁ}é %Qtang%‘é g%g?ﬁet% Eﬂd%?rg?ﬁmlx?g%cclatwe
dlfeﬁ@m) Owof‘i@m@ﬂ ey fsrsfenprso asrews, apd Jib Bree Bppheagfertep gy as columns; however itis

undbRE QUSHP AL ade RBatiRE ©SBNE is als@&ﬁ&'étb&lrihat SHBRMSSHQRSLs of a memory array are

111uslflrtpf}s<|b B@énﬁﬁgqn%glgrgséggﬁg E)‘ZLE )f ‘Ii}‘g% t-elela%ts%g@i Eaettlfogegsﬁmévg{ q?gr example in one
embo&iﬁltarahhdnﬁ)l‘yl aﬂ@y 100 hntilizEs@Gatukli gho@id ddhitécehed @ aitaiaNggound Brchitecture, a bit line
can éeéwfeng ﬁ{hgrﬁ%mg ek %réuéx,ecgapeg%n%on the memtoré/rclélgliin ’ ?efa I pragrgrrrll verified).

f | oGoiplblt & Bo0ine 708 2 pd*BOsugpiz (v8IB@e @ﬁrceFﬁQ}}mhéscoeplabMO eagBbit line 30-32
is a%%%ml?sgov@& THe %ﬁ Hr?egg(t]ﬁﬁea!l'e)/s)lbsta&%ll@ t)a{qullelahg ea@ﬂ (ﬁffeﬁ- Qcmv&d line 40 is

t1 ng device mani es and transforrrs dat a

sub?t@ggllgggbqgwl tg ¢he b1§ hlgpg | %Mo@épw apdythe @) hnﬂ%%)rﬁtzlot"?ﬂé% (but are not

conﬁ!cteﬁb' aPa fuBerGPRIAL 18] 1 15?((512%@%&&5&59 | @h@db&ldﬁl@ & eﬁ@ﬁm B Sodes is a
into other data sjmlarl resentﬁ? S| C

me%&fﬁll 29 IZé §ncw2t iq]i)ahm 1111%115 &9 meg m%r%)f € §tod1loclle 10, memory cell
21 doeHpGidetosoderl 1 ahd@émmsypieh 22 kedporms ioande 13t ﬂl‘s@@&gtrated is a memory cell 23,
transm ssion or display devicgs. Figure 2Ais a
representation of a portion of a nenory array 100
according to one enbodi nent of the 25 present
invention. In Figure 2A, for sinplicity of discussion
and |Ilustrat|on a S|ngle mord I|ne 40 and a nunber

o - o ~ N o ~ ~ - T 1
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30 understood that those are relative terns. It is

al so understood that only certain elenents of a nenory
w@eeoap4sse illustrated; that is, a menory arregI/Dsz003/022003

actual ly include el enents other than those shown. For

exanple, in one enbodinment, nenory array 100 utilizes
corrgsperiding tpppothgy pda hobsheti) + Bremgmery cqlly 2&%41? qetyally byt lines and "under”

the Rdr& meg @Gﬁd&r eemgaa Blhtdve tetn)e Th%o%%&ll‘s@O@@ mﬁy ﬁen%rng@ blsaeiﬁ&yecen such as
or raln een |n on the nmenpry I.Nn r ead OI‘

memorSgH 2 O\f}@lg?rf ?‘évd’j a m’é‘fBD‘iﬁ R-ioinc Cf‘lbsu%ats &‘eP?rPi ée 1730 Pst‘%“ 3B.
POV urS2HIP h yloc(k\ﬂalgntaﬁgmm&fgumm@ @ygy I(Dmd:oluﬁed:‘tﬁ bl mdaiahrey irﬁy 110

accc1r (? Ill%l'e}O 01?6(’&&(2?{1 Iréelpgcg éhﬁ I'Se ent 1{1ventlorx g)l?%ll(ﬂF ate% as sege)r ?he ?nﬁ:nts lt is
apprarided/lmst dhetharngragd 000 agd reétunb@tyaamtay hllolnyiy by mﬂqygtm fa sige ¢lémeent. Generally
spea@ng %d'uﬁlﬁ(?c al:rre@q 140 Egenltlélf?/%noﬁgr Iﬁ&g of Ilagnol?}l that Hs %%amok%ug’lger of rows as

over %ut are not connect ed) nunmber of nodes
mengy an:m Qriut feger cplamgnse Requidanay arrazdrl? ’é§?5‘6 i TPy depry seheme Gt is described
veldWhese nodes is a nenory cell 20, 21 and 22. That is,

in this enbodi nent, cel | rresponds to n de

10, FiHEHA § @ gRiepentatsy OEWF@@%&?O{Y&#goaéC%%lngé%ﬂle Frappiyne of the
presexﬁ knvenfian. Gﬂm[se&}imlﬂﬁl:ﬁt némdap@s 30Mis a ﬂ’daﬁl(fg date Ima @by adliatht insludes a substrate

310 m w 1ch>§ource énd (%al{l reglons 61{ %Qr%é% 01"4%1c HO emoﬁLg%?%bg %f?%nc%9£§ a first oxide layer

er - nod

3204; e bﬂo@geza@m@@ 3&0 @ ga@ﬂmtg gptelh e soprad il lpyet 320l gndamgnttal) mﬁ@r‘m In this

emb%glﬁeﬁ‘[\g{ogagé élé’ﬁ?eﬁt 3%0 H'ﬂgﬁ lfor stpl%{gqgmge Bl? ll\@éxﬂo}’}f‘ceﬁs%ﬁc!ﬂ)as myﬁﬁ"y cell 300 are
menory cel be a single bit ‘nenory cel

knogyinfhegs- mermr y ceI I 200 of Figure 3A, or a mrr or bi t

ITE NBEe Sk b reprehita@®® ofrﬁl@&ﬂblaﬁﬁ}ul‘rora)ﬁ%eﬂlﬁry kb10350 @ccd®Bing to one

gure 2B is a bl ock m show n ra
embpgig BRI Rt Bveptons ey ARt iy mgponol 2 St 0. o
ox1d3r[@er8m¢hodstcﬂ‘mahleﬁént tdode.pr ﬁS:ﬁng gatem\a@d?tblidﬁamde Adr Bfmhgdnd a control gate 390.
Unlk murgcgrr ah%‘o (%% Q% \%Jic% is ase t S | tetrfc%‘ans?Bg\%g-nC d?stng source and a
that " mefory 0 Fedundanc VLt

distingttdmaigy a@mﬂy @@ 3@0 lsbfmglloe a estrremmtrans@enwwm&ar (selgstablR) Sn'gce and drain.
Alsd, %H)Q gl%&%(orfageﬁ @yO llg&ﬁéllﬁed%aﬁlgwta bl@! lb¥ st@t@@(;rnﬁﬁer Qll wofksidef of storage

nmenory t he sanme nunmber of rows as nenory

eletgep 350 %@fwa&xj onep élﬁférpnsm storer gn oRat b RFES ClemepiaifO; fhegyrenain on tha
sidelh @b ﬂof‘rm@rafe@tdlﬂ@&ﬁdﬂ Gie 3 @B @BBgdeRatnt] Shud 8SGE hroRft emBRANRYYL, two bits can
10 Figure 3% is a representation of an exenplary
be f?é%ﬁ?ﬁ?fyﬂes’@m 500 according to one embodi ment of the
pr eBlgm 4 is A veprebdnttion of mméﬂﬁrﬁmﬁﬂmdhdmfgta,meﬂﬁmfdyndaﬁﬂy lsch@@in
acccl)r ncetw1 gfc))gg ém\?b%ﬁlgentt c‘?fmﬂ%m%én}’ mﬁer% éoen g%i %m&?}g& :'?P@g%fn%ﬁ’s onlg rtlg: columns (bit
hneﬁ) of mebry aFspp il @akd shownnédsoroply tied ihpuO@ub(l/Opdblpgie (LPkagd HO 1) of memory

arragl 'l(ﬁosa&e sﬂ&‘dmd ﬁowle@ey Qfis un%&géod it ﬁénQJrr' y ﬁio%m? 1ca:1?l§ Qlcl(l& ntbre than two /O
loati ng gate), a second oxi | ayer

blofésa nTtl pdsiftiop,£ach IAmRY b fvidediino SOéﬁBH%heh% ﬁ‘tb I’%*t%fﬁé@ élgélleéhe nt
33044 @edﬁﬁ:ﬁéﬂ'x §:010 BER i 1Y graups(bﬂﬁﬁpﬂ%/ "pot). 1nchﬁé§ﬁ61ﬁe 18I Sf columns that are

such as c OOa in the art
COUﬁFd&a-.g-eg pasitiey i%?@@émﬂ %%Pfe‘% 5§§ %ﬁﬁsﬁt ’?9 Py 4P} g VO Lis
couﬁhct to YO et QOZCEzich /8 Exﬁmﬂce{l)aﬂﬁnﬁ@letumngﬂ@CA]HL?I’(mldebntrﬁdtcssdﬂe memories) in a

t resent i 0 ry, cell
kool R PG Skl BE R, ol Rl SR AR g RTRIDO

3708, Onaer@pdirﬂargeheed %?félwplmsﬁmel(l@ @'=32 ftshoald bagptagahragiie cofmns shown
by 1 e tﬂé(llngﬁ 2lb§EY1§ers §; %tedmg eRh MORLI W 1inOat @vo%%g.l 1 bit lmes With

nl i ke menory cell 300 of Figure 3A, which is based

N-%?nfoé??lﬁﬂ% Tt gﬁ@% Shigines et -4 tF Sepere podiggiie S aRied oy Figure
3A %deﬂy&iréyﬂ@b cdl s@ielBd bR RfoymAied per #5Q liheSpedIAS €16 the fheory architecture

exe%ﬁlﬂqggfgy;l%lﬁre {BA@-EI 5 tfﬁhﬁ %/rmgﬁth%ﬁf%) %ﬁ%ra%agl ﬁ(r::gn% lae ]])Zg gltS o% 1nFormatlon per

word timdf degl®.ed to al I ow a bit to be stored on either or
both sides of storage elenent 380. Specifically, once
el ectrons are stored on one side of storage el enent
380, they remain on that side and do not migrate to
the other side of the storage elenent. Thus, in the
present enbodl nment, two blts can be stored per nenory

~ - p— T T L
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lines) of menory array 100 are shown. Also, only two

i nput/output (1/0 blocks (I/0O 0 and UO 1) of nenory
W@eap4980® are shown; however, it is under st ooORCT/H81003/022003

menory array 100 will typically include nore than two

/O _blocks. In addition, each I/O may be divided into

sonWith e B Fisys bhmemony arayg0Rs it qomppgjatien Bt a raigndagey array 110.
Reduﬁﬁﬂ:y Hl@iyﬁllmmclﬁﬁés mbﬁt@ﬁd’f ccﬁﬁmﬂs/ RGO a1 1S EABE Mganized as having a

nung) LPg Flérae e e%)g%t? 51111@ igmgg gq% gc|> %S%oté g)gtalplaeﬁgcplpdanqyﬁrray 110 may
inclEdeglslihﬁe élemelhf (ﬁ fife doBim Q) it B4 idcindd dn@e]aﬁdltslb(ﬁ fiveasolimily édch]l Redsindancy

C | e ad 402 Each L
o SRR el & B gttt Bab LBt b

e mecor tq the varioug nlolwdmfeasﬁ tl@mreSdﬁ@nveeﬁmnqﬂe@ndafanImQW 410 is defined
by sjel/e&ﬁg a érgﬁbrof ChpVBnt B51Enrd SR 1§ @ 1D BUR Nimbd B! ufn}{s ift Q&QenHQ of

In one e odlnent there are 32 col unms pe

redynfpagyarray 110 Eprsateat %Sé“ﬁ‘@‘t &qdundpgy argap élocleﬂswé h%%nnhaveaengle element

of Y cdinGibllafl A s@h EedidagnciRinddw 4210 Riatso lidsdBEd he TS0 Gkladi@kivaiediiinns.
|

each netal - it Ji ear -1 bit es. Wth
oy b et e e oy S bl e of Fies geending o the
nunibél@.fcdhﬂnﬂs hﬁedmdmcryyrr@rlahl tecture exenplifi | ed by Figure

A, Acr:‘r%rrcrlglrg ¥o tﬁ‘e em%Xdl r?scgct; ﬁ!ln P]r%ieﬁ %ﬁlgfgr% ?éd{u%lra X I nram? £ l%as‘.: cieP ned by

seleetmg n@hmlfmsug:d tlblythep‘:@ ig pileast 3B c@tuhe omene pl@fr offaiptrticular (e.g., defectlve) column and
anoﬁllgrceblluﬁxﬁeﬁ e &ﬁer mm Mef@cﬁ{-feqxlul:l‘lg O{%@ﬂgsrfe%@an ncB'wt@O Qlfll include

I nformati on per i ne 4/ 049350
mopthn QIS eery ?meaale qu defeptive %ﬁhérnc Eortiggtapge o olymy suchaypgiugpn N may be

iderifiécBu¥ bdif Hefebtive Br fmmauﬁuugatomn Nhdy Be gtlebedtsn@dan Gmeraragoay According

110 un array. i.ncl udes me. nu
o SR AL R £y i B9y RO Py Pt i discent columas
on Hogsidagof aolurfm,m’(]a@ cafimmNehan Ns|, on@acdile siné trduntins NRE dnddi+2 gn the other
s1de§ olg%ne emboc? men? fthgglgrg‘tyeg&%ol S Sflec%%g 'g;t(x)!)n% fSIdg gfqg'hgf’i{lgg co%fn{nqg g., column
N) ¥ pqunlaglthp mmngdé calypms eellqgin@m the atifer fide\péthe ddfegtivescolumu, huch that column N is

cen&g m&@%}{cyﬁvuﬁg&/ ay. MR tl{m)éddn&h%}%quo@%y Hé"émﬁfy wthin an VO block, may
col unms orI?anl Ze el ements. "Accordi ng

a
encoTaPagsH@ eRigy %dgckmmnﬁeﬁtcgluw ﬁpﬁéwcpaﬂegf‘éhlt’o PlAgke nthisger tance i
illufreduncaaeys. Wi ndow 410 is defi ned by sel ecting a group

of adjacent colums e to.or t,han t he mber

o B ok Cop R bR P Ry e R ppag AT Ehagg by
spedyBie anndddlésSiat@sbponds edinfda hmlyldmbsrcﬁyhe elindpgy arBigamTERhe scheme is

h G
desdarl% cF in c%n u?lcu Sh ?iéusfe g‘ %«%g%%tﬁé{gcrﬂ%nsws g{n be hsag tsocd(re)% r%'?ﬂé%% u%&% window.
Foraymphcthwdnqg cbrremn@nﬁ tor pakegnn N-D) (oFenfnngY+2) ¢ap b¢ used to identify one boundary
of r@tﬂﬁ’d ﬁc@'n@ﬁd@g 41(’1 %caﬁﬁ%'ﬁgﬁﬁpyf c%xﬁgweﬁﬂj@mg‘ﬁ}i’m&%ﬁ@g @nowﬂ)’the other

nber of col ums, cgen [ ng moer of col ums
colwlﬂls eladsd aahf‘crydua?anawla B cange ?S?fﬂ}nﬁbﬁ(t“bth? Hidregspbepttpdhg ©r column
N+Df Ab BRthEREQN, the MdREES @ aach &ﬂadmmldamﬁlyanw Wielw 44dﬁiay 1& used or the
add}degsgslscg} %—% ﬁgl lsaet%‘?ﬁ-lco% IHQg ers En&?n%g\plﬁ%or aéf 1 gﬁﬁz}gé ueeéi én an embodiment in
whickethed:feictive kol (g cchmoh N) aﬁﬂ(}lt lh@a,'enleltﬁf tedvmdaney tvindovot 1h,€he address of
COllﬁ]!mq\?C@B ﬁ)e ﬁgﬁ to Qﬁng ﬁ'lg l‘ &g&@%\gﬂ&w l]-e\é Ca%' g&él m&n%?r%@gﬂﬂﬁywill lie to either
ndow 4 nor e ne col umMm on
Sldeefiieﬁulmlde of the def ective col urm For i nstance, a

col WS Rertibfel afbde, GRbMA tohhéeamodaﬁentslo@l@aﬁrbséﬁtadeﬁan B rddBhdancy window
ective or faul tg}ﬁﬁal t hough col um be sel ect ed

410f°6F1g§6f‘re dgtmech B %&e&% iRish Ontebcheﬂ%°fé1?ﬁ5’6fa?%??&‘§‘m As such,
thelfafwﬂt HRrEunoticame nbwmv& tddiinns ht@dWochanzyofwdasiamy 4iddow 410. In one
embo 1merli{;jtgefrrnngn%r§('l ITPS n atq%l% |OILIJCJ !i;}mcﬂelgléeac léd“é_p%e %egec%vr?gcglgmlgljs gr%grammed In
oneaumi embddinmrns orrlee JambrNBQs inthe tdhenng tthi@rbourdaride 1. redundamyenndow 410 are
enmbodi nent, the nunber of coleamms sel ected on one side
of the defective colum (e.g., colum 20 N) is equal
to the nunber of columms sel ected on the other side of
t he defective colum, such that colum Nis centered
|n redundancy WI ndow 410 Note that redundancy WI ndow
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According to one enbodi ment of the present invention,
redundancy wi ndow 410 is defined by 25 specifying an
w@odwnessse hat corresponds to one of the boundar¢EESWN3/022003
t he redundancy wi ndow. One schene is described in
conjunction with Figure 5, below. Oher schenes can be

prograEck o R st eﬁ@danearuth@am s RIglRf the frptioasl spiypus in redundancy
winive4 1RARHRSEmEed. I BSRA WHai@r if QmERhiHFIIhd Prografifkd RIS B effectively placed

et ATy P ROE 50/ Bt PRAIBErBRmeor s

| n trsniummmyntwrcmhmmu@b@mmorjmbm redtrddencpivinésw 410 ¢d aogomplished by

o R S5t SOMIGRARIA, RRRE, S L R g i
not a’FP@tleﬁeﬁrOV@ﬁng gould memaeryidiar §9ds ree¢ateéla etased ol hgpareolupins can therefore be
pro{ve@lgl yegﬁl@wduymg}@ﬁw%)é&gnmme Mg cofaﬁmst liher exﬁ%ﬁu 82888 cofinn N-2 is

he col unns at he borders of Y
ProW‘ﬁ‘B?ﬁ’\ﬁV%‘i@uﬁPacﬁh‘B‘é Nefolisg within(at{pp eé&?d’@df’dh‘é‘}ﬁlcyl windoyAi Qs  cantbe
sat1§fﬁcﬁ1¢}lprééﬁhr@0 k¥R a f@d & coluGON-3 'us Bimihdti@g ordédubilCerGR Mathay occur during

w 410. .the address of columm N can

r edund
rea%é’f ULy ©°0° %’Flf‘tﬁ‘g C@“’I"%ﬁ&hdancy wi ndow, because an
equé&igurn 0 itherntend bigwp 600 2 partidn of 4 wenioty aiay (e@r, memorgl @rag#00 of Figure 4)

accgrg%%g%né\émb&ﬁmé% ﬂ?@%‘iés&pﬁ%n@&o glgenlﬁ?aglg %MHWO t‘e rege & one /0 of a mirror

present 1 nv ancy
bit PrRRAOHTaY. 48 Gie feser agpdiment,iths Uef bifvma SLie preantred aStffhleWé prs 501, 502,

5033&‘hd k(ﬁaﬁthoggh%nﬁ&lnﬁéﬁ% oPlle ﬁ@s‘élﬂ 1I§/E1ﬁ|ign gt suBJé@uegt?yf dR&tibed Berein in the context
colum. As such, there wil| be functioning

of qufﬁtﬁord)gfa@@feptg@fxeg)@pf&ﬁﬁéﬁgfre %I}] & 1wmpﬁaéqdltlg§thﬁﬂlescnptlon can be extended to
othdr efémael alrdwctmem dﬁM\bs%Qrcmkeatue RenPRiRa gy Pﬁ@lﬂg 3Ath e rre mory
ce si de, of

st on C
def tPe c@s&us&ggrr ttj: ?rg ?rge P cﬁﬁgxg a rixﬁ a8<i;{ élerédoxe( f‘f descnbed In the scheme to
be desrioiballi theswdrting@pihyof thh eedmeimoy yindoel ib entified; breavsothemmnderaf columns in the

PR PRS0 AR 0 iy, g s

aboggy eﬁer@%@@,cg@qpsed ttqﬂgﬁwﬁglpgda@cé Mindov i aggo{daqg:p witlihe present 1nvent1on

f U n ﬁithé:ﬁ?@ent @1‘94051%1& thenI/G RAHULAIS WitmdM 506 i gh kD 1S Be capablhty to store
a barrier of functioning an

i SAHED et (oL T e e r ey bIUER ADBEhaBEn Kfeses (4
thradgf B0 bievie:denb wemifpdgeditR@it.CRICchI maﬁassa’d}/&ﬁeﬁ&seﬁt@ 109¢4t £tolde a logical one.

Bit oe;;)oSgé g‘ﬂ%ﬁ tﬁed zycg;dﬁﬂgﬁ%w&&dtgo\rﬁvpgea%bgggxaﬁﬁb g‘ﬁ (Lo 1c%1ﬂtlci,eat8%th&tfbldentlﬁed using

the pegerepddrensgslAOsibed by 5 witing "0" (zero) into those
cel
lTﬁ’e‘ rﬁﬁger Bf ﬁ%ﬁn@eﬁgﬁ %ﬁﬂe%&rdng ]écrlrﬁ gf‘ﬂgﬂﬂga%cﬁ%ﬁﬁw‘% Si:nds on the

410, ese co Fience over-eras

degesh of disgreivpuhy) isalesirad) Shod! ibles desiiplleiospciy the dastedthe mﬁeeelcy window at

the &4 um w@Nedeh edankey xﬁayb)@ use@loQPEE k¥ sttiSLIoRk Sakk rHdhdaRG window. In
read operations of other, adjacent colums. For

oneégla?gﬁﬂ]e@t thy S HRERQIngof |ﬂ}?ﬁ?ﬁiu1rq_a12:y wgldovblls gﬁflgtﬁhlélag @grélﬂdrfsls'%lfawlﬁcally the
add&’@de“m ABFA dnd 6. AY &rhbﬂee(natbm@tgereedgiag bsp fouesiidrshas) B rcular group of
sat | s act or

elgIWblts 1s 1 en(ti)%l ed éléciwe\r(ﬁ;],alﬁ_ef)gﬁt kiltf,]m ha e%roullharﬁ g{)t){rhdo v1c§1?ﬁ1y 1%&%teﬁd abfrjeT élsmg Jgst these four
add@sxﬁr Bor ehvanblevaih AOCSU AL durAQegual ©0O, T, Qmssmétlvmmgyoug efl ditsin physical

100%:81?3%%@1%% 35 émfitl%lcgl%cy%% i&L ?ﬁ 4d: hég H§ %2 %6 lclIld'GHSl; cﬁe@l&i’?’eﬁ Fhe starting point

ortion of 'a mem)r array

¢ Aﬁ@lﬁﬁlfsyedaxfdlma:y ngggyv @fhe;eb)glgqnéﬁ s 1ncd@bqgrtlm fwg] cqll@nr{.g %p@ht bits) so identified.

Alse Qi E@mssemﬁ ABEA 1@ A6 Brn bk ﬁhu@teﬁdemy paRR Gl Jo§ifdnlid bitmap 500,
resents one amrror bit menory
ldelalfﬁ?cga V1 H‘att"ﬁ‘é Sb‘?‘é%%ﬂ’t"“é‘ﬂ‘ﬂ%’& nh%fmﬂ gropied NP i t map
5 00 Def@ndifiggha Iﬂiebﬁﬂbeﬁ& cbladitis 11$tﬂ1é3re&ldn@?acﬁﬂ1y th Gedyundare) Finddvelmay extend
1nto an a@acexbtté/ﬁ? Fgr Osql Il‘re%ﬁlzerrréalnrﬁr _]ust d?s I1 Sg,on dlunnd\ér%?g)m%?w ?z{\{glg a starting
pomﬂ B h@n bdalﬂttntlﬁndmhﬂlﬂéoﬁa AtardX@rplal tb il &d1,Byrefpeagivel e SBBjId the redundancy
IS appreci ated that the descr7ption can be extended to
ot her nmenory architectures, such as the architecture
exenplified by Figure 3A. In the discussion bel ow, one
schenme for defining a redundancy w ndow i s descri bed.

In the schene to be descrl bed, the st arting p0| nt of

__._L:I: o
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In the present enbodi nent, the 1/0 represented by

bitmap 500 of Figure 5 has the capability to store
WA2B4049380 i n 64 nenory cells (in 64 netal -1 coPCMS2003/022003

32 netal -2 colums). As such, seven addresses (AO

through A6) are needed to |dent|fy specific bit.

windoscie deftrad wdnsludios Keroluapy Bs eAtndangy VBvdaring Exiing @pintgB" would extend

into aﬁ’c%e@@lija&ﬁlﬂlo n@sﬁd’ﬁﬁnﬁgge§hows t he actual (phy5| cal)
| ocati on of bit as well astheI0|caI tion

t hafcePdling iy ‘?“’fb?défae“ﬁé’f %Pres% IVERLIO% BRAB %f&’éﬁaerg é ncy window and its
start¥3-pbitis, thg-h]@imﬂil.iéﬂﬂﬁi’andyfwuﬂd\d [s@ﬁéﬁ&:@ speSi@thgtCaMieifat €astdemated with the

redud% ar'lfr;}e \Iglgc%fvp g es% ?/91%1 alélgagge i %er aessfgfr]ye&ﬁ%g% dqunéulsﬁl tltmgﬁ‘rom the I/O
CAMe&cmlemﬁ ebovey ISthestdrting poihtds @flmdtas deribdviabeve (b Gawmyg four addresses), then
P’Aﬂ&gA\%I o e dh(? deléﬁé/ tﬁé re&fn?] A cymlﬁdow 1|H %Ql@l%.ﬁ e Hunﬁ')glde RPPEAMs corresponds

efinet starting polnt of the

to theé@alwa@zwnw frolied, Whenspeciias rsdadaphtindothe starti ng

PO WherPh apli€atibed WAGBRGY mWioR Wrda&n@ﬂ@ﬁxhaﬁbrﬁﬁmﬂaﬁhdﬁ@r}f drely, an address
addr esses,. sp eC|f|caII¥ t he 30 addresses

L A e R R S

refeBteltd ﬁ&&ﬁ&s theu{aAdpkdified ladesg Qt:qardﬁlfg to @k gﬂiodhleﬁt&f th&present invention, the

ADP%?]UIF : g lllsa{I al(avyeever 'whttllaq e e llqee ulﬁesr—s%emfle %lrlg%}'r]ees%[é ePhlta}Irl fe redundancy

wmwd(jawbm@fqrf; mﬁmm@n@bw Ia@ay) VW heln reading lﬁl@rmaﬁdm fmlrdhf;ﬁ@l@dﬂuafl array, the

cor&b& 31?1 IQ T- gemfire@ §ﬂ1%§st ﬂhé’ Eb]‘écm(/{bﬁld Gl %QJA@CIS cQﬁ lgesusédrfor directing data in
sica f ations 8 through 15 and | ogical Iocations

the @Qund%y arpggto th?@mp@sifo B9, 56 and 60 is identified. The

St atihP @ isR Aodhart 600AY A m&ﬂod%hin&nd’rﬁd&iﬂ&’aﬂ%ﬁd&@d@&ﬁc lefibodiment of the

thereby identified as in [ o] um
PreBgFRIOB1 4GP LA FF GEEoraT A5 G| g w exomplry:. Thatis,
the @Gﬂﬁt&ﬁﬁﬂﬁ)n A@J,ell A*Eted tAberﬁ)ﬂﬂngﬁxﬁlmﬁ Bthcb@teps&e@hrmtﬂ)n!i delretsiepsyreciied in

ﬂm?cﬁg{ éO@ o rt %s él 6(3001& d htatQhet E& <ih L}tgar? &)9 ma¥ f)e p%l%rb%ckﬁ gn &ﬁer dM’Er]pnt than

preeentgd kndishat e stépe pdlodthagy 6Q9niret dwenemamle perépfmaddn flbwsuepw llluﬁeited
red ﬂﬁs&% @f(y inHle] p?e)éent énlﬂ)gdlﬁlglg %%Elffa}‘ céﬂ‘ﬁnﬂgg Wn&ﬁéf ﬁ%&? QR ntified. For
into an adj acent 1/0. For exanple, simlar ¥
exappglgydpulty o i @@@@vl%@amw BT AT EY 4% B dﬂawﬂﬁ%%ﬁ.ﬂﬁg’ar&wlar coluron.  In

the Sttt F1ELQJ: Nicoludh N GadentiRd hsdﬁﬂfaitif:dlzﬁ@e g/\lldkilact%,colﬁiﬁn Al

and_AO e res hau t.he .
G TstBs Jba Pt sBtebeer CRIOUSF D aB0 SRS pitne
cohbﬂls ds@efclfi@ﬂ@ Afacantxolutheld) ngeatiBsideof lhmlﬁqctl\teheiumm dlol pgbembgdiment, there is at

h avi i,n ld e
east one c ?n eac[})%de o) gn (Jfl?:%wg Qolltngné ﬁ%mall% e,c_j_;].r r%grgtﬂ% on!e &)tllgnn on each side

anot jacen
of tn@ct;&ptdrp pgunio It dvethe wbalinmein the defdotitelvelupy e S@ﬁ@nﬁlﬂlhﬂﬁeﬁ‘ﬂﬂm the
redAQR @ﬁhcﬁnﬁ tvitlpﬁe &mb ﬁ%@[dc@ %Mnn\éﬂoﬁlgfﬁw sfa@gf tﬁetcf%fecﬁg ke G yet another
oi nt e f1ned redundancy wi ndow is fixed by
emgimety §¢ Iﬁﬁm@\%‘”lﬂqﬁ’@(ﬂne&f‘@ Celum ORISR R Yhgowp o block of columns,

I e du R B8, in¥ndSdimdi ee8e GAVES thd thdmoBRellsef ¢ fe@@ddney window are

herein_as A to djistinguish themfr e l/ .
DR R T BB AES:  oF PR e e PR
prog@amales @i anbdel sah emevd{nichiadnly tbg colnslnsnag the banndagiehchf the ssdwidancy window are
t hen , fou . a ' A
pro et e B R bt B s il o U o RSNy o
progeminkre | evel of discreteness desired when specifying

the Flg 64 YR AN W el PG mBST YordRte AR WhRthAr@Pndt $h AMirkds iskociated with
| nforrratl on to or reading information froma nenory

a redprdaRgy WiAovRRseRrEREo onpGmPYSIpaRERt e Ristet imeptipy 1‘\%‘101:1%1’%95% ptgps are
dlsa&ed-?ﬂnfﬂb\@cﬂ{arb‘l()ot stiﬁl s@p{erd &ahpley). ThktQd, th8 biehd ifedtion @fwell suited to performing

v 0GR o A G0 PR g 15 g Dot
floedhodionmpn be @fforinhdinpn ede diffefemvien piesned ztnh that tIDBEYIVEloechart 700 are not
be used to determ ne whether @er not the user-specified
address results in a hit in the redundancy w ndow
(and therefore in the redundancy array). Wen reading
informati on fromthe redundancy array, the
conbl nati on of the user - speC|f| ed address t he ADDCAI\/B

' A 1 I~ ~~AR A

. I T
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the present invention is well suited to performng

various other steps or variations of the steps recited
WO poo4Phosmchart 600. It is appreciated that thePGL/EF03/622003

flomchart 600 may be performed in an order different

than 20 presented, and that the steps in flowhart 600
neceﬁ?aélym@f@ﬁﬂ@e’é@%ﬁﬁl}ep%? ilygirfedr ned in the sequence

| | 1 145Ep 'alto%@Flgurem %ﬁrﬁi@ a@alt@er virfie dphtaridR! 8 3&dss @R ag d@&féﬁeclfled address
particul ar colu LN menory array is identifie

i O R 0 50F e 2 BFRORESF I PR of Pt o ot
the ztdhﬁssrmlmyﬁlyallapdiﬁyb d‘i&;&txcbl&n thelarhdr§ ireagl Whetlichthe paiat lb@tlk!majf the
1nform&1t101} as%omatad W1¥hnﬁ%ag5}b €SS 1s 1n eltﬂ Of FI xglé{lrraey d)ée"%he getg'ilm\lc/igy %]181#’ lij's re%sentially
tranjparegttiethe GRQtiafbeiRg gwap@eﬁ [ n t he present enbodi nent, a
re dM&Q@HQM i{\ét @V tﬂe%ctga? Inlexﬂ(ﬁg lopa).(lm'?’tﬁalt @&'Fekﬂagds %ﬁh@ﬁhﬁé@?&elved in step
(specifically, adjacent colums) on each side of
710 @@tnpegeAt@pqghqql Qg ippie e@bﬁgwptﬂ@ﬁ{edunflaﬁl@f wingos can be defmed using some

nunib&BLddREEs thfd HdphiAs S thSiedellordissi@erels dbsned. dﬁ&@@ﬁch \éﬁbd&%eh’tm!am' addresses

Pl e B gk 20 COLU o0, S251, 5L 95, i
the shafeGickivel it ﬂépU?mJ]cdnfbe &mipa’e@m tthe aUDjCAdYE i deteetind Whelhlfre)r not there is a hit
thhm tg en? acré]acr:l wm ﬁ,e}ut a/e in th{e Feglén%%lgnfwmclijow 1ﬁc[1c:a9e]; %hgt%etégﬁﬁ mgrgory location

correﬂwb@img trethe addltﬁh é&s in Gelgradmeyaray; nthowise il aetgl?é gienerl ippation is in the memory
alrrF,rom nore than one 1/0 group or bl ock of columms. 30
n step 630, in one enbodinent, sone or all of the

me nsrayead eperation. Rote e the@ehuh BEARTY logtipRIS e df@matiop sejresiiopding to the

addie& QBRedSH Gitp ﬁﬂbﬂ@émmcan @tdet]el%@rﬁa afRPRfoERH NS re@@fr&iﬂ&hmcmory array
i de of the defectjve colu

snd 5B QR B AR AROi eﬁfﬂgﬁ‘?é‘gﬁlﬁﬂ %%ﬁmég%?n pHgpize 7.

b OURiga¢ TR a abwdhire730 e tkundliaod ¢y reaflingliefarmarien fropr aogin@iyeral or redundancy
arrag ocich(cahng % one %8durm|;é% th degptreergct:rft mvengono leﬁll?&ergn%Qt%ts{e%m 8f Flélge 7B, in the
preﬁntgmb@rﬁeﬁt insaddress ismmhtalrf@r a7€Q opsfatipn. rI@lWh‘@d altftl‘z:lrs point in the process, a
dete@ﬁi‘ilﬁfoﬁrk thr}%dm%trgkgfd t@&he&gxt or Aht tlﬁq&jd’r&§§)n€s§orﬁ§ §)QQ6c§t§oﬁ cénthm the

undancy w ndow according to one embodi ment
redyglaneywindpve adhgnce mﬂethftrue‘éindanm ¥PBugh specific steps are

di sglsRpesh, inrﬁlefp}e%ﬂ@fﬁ%ﬁ&lmgr@%e 1ﬁé&&@tlo§ﬁrﬁﬂ§re@h&n@)@&9%ls f&hd/ - That is, in one
That i s, f he ent invention is

ey PR LS BHRE TeY B8 B A PRE IRF BN e
St epStep @60, ineta pteﬁbnf dnboditnént, tthe 7@ matidh ai the laqaionatihatnergbry ey identified
by tEe a dr%gsgé)?i?eld% st ?% re%& :I’é tége) I(rg]%art.{%y ig %g n‘glﬁgargr Ql%ﬁggrsetsﬂe%mg% the column in the
arra[y kl@mmtvem@nfgm@mm oRy ’83 O PP 469 408G Qcation in the memory array corresponds
to CE)I% Mﬁye%gﬂ%mda@cl%ﬁﬁﬁéd ayBE feflcp Bmderl the 1Bf9ﬁlatlon may or not be
sequence 1l lustrated. In step ‘; ure 7A, during
valig, Fos el afgsredpbeteaths %Wtwla% calam%% %le I(e {PEHICRgindpw may be

progt@frthedSHE Qércgds Btly, afile B8 onl§ RAG of ﬂh@&)hﬁjﬁs AMheiRhdafoR bidabhy are
IS T eCGI ve
pro $rtnmia§1 hfﬁ%?afeéﬁrf rets%\rflﬁ B¥ g&Y&Jﬂ g%almfz h ot%l@?:} Ft@g? %mﬁ |7g({ can Xe performed in

pardllypiteatdiiyllypieisate thh@. @ | ocation in the menory array.
wh e}n s?e 7‘;(;] 1en thaeCteléI %Lembgg %grlt %Qietgrﬁmnta&]o% is m chgt[ IE%&& 8 Ovhether or not the
assocl at ed W th ress 1s 1n et nory

addgepy (frgm efep 7t4ﬁ)econ@mnﬂan ewmey logafion hatdsgr é‘n teﬂlalldilnyy window. If the address

contegp@ﬁlﬁ R)aarrgé%rytl&:aﬁdﬂ@n @%&ﬁ&dn%l%h%n%ﬁﬁf%ﬂﬁﬂ requested 1n the read
Accor di nq% , In step 720, t'he actual nenory | oca

opefaHeR is L't Bomersdaney A Re Afautiass insie é1% B8 mf%naé%fﬁat ppiged from the

redbr@ard @R M ske ds0 1A%ecﬂiﬂ serdrhe dlfcﬂllameread fonOREmERROGiaRREkp 760. If the
t he redundanc dow can, b i ned j

addffﬁsrﬁ?’é?sf’ stg 8 18%% at1f>1h%ﬁts1da 8 tge]ra un%aﬁcytvﬁic{opvg[{}%ﬁ&g?formaﬁon requested in
the eHad ofeati@rieidated @she mghoryl arayo mecsdiadly, arvtep Bidmbainforthation that was read from
addresses 10 referred to as ADDCAMs are used to define
the starting point of the redundancy wi ndow. In this
enbodi ment, the address received in step 710 can be
conpared to the ADDCAMs to determ ne whet her or not
there is a hit W|th|n the redundancy vvlndow A hi t

- I e T |
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15 In a read operation, note that the actual nenory
| ocation of the information corresponding to the
w@odwnesssr ecei ved in step 710 of Figure 7A canP@EUS2003/022003
determ ned after information is read fromthe nenory
array and/or fromthe redundancy array. This scenario
the rhegnogjicssray in Brer{7 60 irusddarn lisu of oinformaden tead figitths remugdapgy agg, in step 750. In

one Erhlﬂ@ﬁn@nt 7s%p:i ')872 andl H79¥¥e N6 hp1id3Pute a@nuﬁﬁfeh é)f%l@ﬁonr eadi | n g

information froma nenory array or red ugw? q%]{/

ac CowE Hy* t Boshnst Shprgdreshtor derpinae phigy of e Gfundancy dat
shouW HeRenf Rfi@icendfcetvath Sheimbddenodf u{apgasernem%&om ngtrla 6B illddates one
embg%rge g%taé%m%u\}\ygg éerlengefqm}%%lg\gSlﬁ% ?dr%)ts AIItEougl-h tc%s are dtscl%sed in
ﬂoweltattéﬁmtmhtttwe Are exemploty. Wisadis, th rdsent agantdl it mellwba@tl hlaterf@rrmng various
othepg 1a%grg ro?tﬁé st%g E&?eg Hh%%al:t %O(ﬁ I 19%%&18 t}'Mt thg Et@psttrhfﬁ)wchart 800

ancy w ndo ence Wwth e redundanc

mayéw: peags»ymed mn§tderph%@t thynpresapied prddhabthe steprrindlarehar 800 apqpet necessarily

perfbrnlt@lmmtséqeamélnustrtt@d redundancy array is read. That is,
one enbodinent, the info natlaa in the redundaﬁlx
gures 7A and

ar rlaﬁtelt %103f %tk?%&% B3 PERGFSPSS ge asthal S%‘Bédrlﬁf‘inﬁ‘ﬁ““’%‘“l
7B b nddddidry lbd’audnhﬁth@feﬂiﬁlmty @10 GHeiriEind and tdaged il E@ElaG. As

descgléﬂ&:agoglg tI%e er%t%l?d\?uéc wmdow {n eybexgo c[)xxto émf"“g‘z{‘ onelelw lfl?]clkeg% Sélgt%,/ it ma? be
neceissaryttdn@eumn@wlychamwk cesspaggont tetdnttfléloctbuinthe qudurtdht@y array, sO
that B A¥ioh Pat frc%ﬁthﬂ ?Jcﬁﬁh L% ®e diftied eaftf%tt@tr'mamtote read in

ocation 1n the menory array

cor Pressfoeninster §29 oEBEHRHA. \?MetaPHf?P“Pth HO P@%ﬁ%ﬁr&lyemlm fmbodiment,

usmg E‘fogtf: Fﬁﬁ}i)ﬂt Qidh ﬁﬁ%t Q@wﬂ' @ﬁﬁgurJS@V\@ébﬁlbans&J@n beﬂﬁa@& oAt u@efﬂ-sﬂ'é@iﬁed address,
ot be

or val i d, exa as ed a
the O, AN (SR 1 TRHE G Mo e RN e S0 b Fedytge o i
orde foQ@Bhiy iR growr /b bwek. eesordindly the aifdmpieh FeapfBonoihé ¢diddiey dfiy can be
di tQﬁ %plu m |n t he redundancy wi ndow are progranmed.
reqa B° RRRRYOR % resol ved by step 770, bel ow. Note t hat

st €fis fo?&ﬁDinarhﬂtScrlTéﬁ@ls ofspeciiie eperdfnentyetihd mesenp mrationdiaye bagn presented for

purp%%% glgfldséeltxoy antd Ia%cép"ﬁgt? ”.[thlL:}nEe no't ﬁteﬁcfe@ Q) bz Z)Qlaush\n: ok Q%nﬁ)trﬂﬁ:%non to the
I ment termnation is nade wth regard

preocigh ’é}lrrhsg}isclgﬁedm@ ohvigasly p}g@gca(lqnp @ml]vgrtaégxs m@?ssmle in hght of the above

teacki@d. TGS ﬁ%di%neﬁt@wé‘ie H‘Bﬁﬁ) ﬁﬂﬂ deREERt indRdet t’a%Est éx§lainﬁhetph&1ples of the invention
r edundanc ess

e ad
and HreRresfisr! Rt ey e %‘b@tfﬁglﬁttdgy G TR i i vaos
embb&iﬁlaﬁmmlvﬁx{buf aelifesioadhsian siife oriegartiaye nﬁtcmmamma&:d | b sattaded that the

ol B R AR Bl AR d LAl 772, e
|n step 750 is used in lieu of the |nfornat|on r ead
fromthe nmenory array in step 760. If the address
corresponds to a nenory | ocation outside of the
redundancy wi ndow, then the information requested in
the read operation is located in the nenory array.
Accordingly, in step 774, the information that was
read from 9 WO 2004/049350 PCT/ US2003/ 022003 the
menory array in step 760 is used in lieu of the
information read fromthe redundancy array in step
750. In one enbodinment, steps 772 and 774 are
acconpl i shed using a nmultipl exing operation. Figure 8A
is a flowmchart 800 of a nethod for determ ning which
i nput/out put pad the redundancy data should be sent
to in accordance with one enbodi ment of the present
invention. Figure 8B illustrates one 5 enbodi nent of a
logic circuit for inplenmenting flowhart 800. Although
specific steps are disclosed in flowhart 800, such
steps are exenplary. That is, the present invention is
wel |l suited to perform ng varioous other steps or
variations of the steps recited in flowhart 800. It
is appreciated that the steps in flowhart 800 nay be
performed in an order different than presented and
that the steps in flomchart 800 are not necessarily

T N 1 T o o T Y 1 AN 1 . ~ A N
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descri bed above, the redundancy w ndow may extend into
nore than one UO bl ock. As such, it nay be necessary
W 200d@¥%Bs0m ne which 1/0 bl ock is associ ated w PET/Uk®03/022003
identified | ocation in the redundancy array, so that
information read fromthat |ocation can be directed to
CLARMS proper 1/0O pad or port. 15 Therefore, in step 820
of iUl 8.8 is:t he appropriate I/0O bl ock is determ ned.
In one enbodi nent, wusing a logic circuit such as that
shown by Figure 8B, a conparison can be made of the
usen:- speej rﬁejﬂed (6AONCHE @8iSory refili@anty iDa @AMy hrhtgt borflekingepliirhi@y of columns
vari ou I[dO cksf .and the ADDCAMs that define the
o D E AN Y TERASRRPIT N order to identify the proper
I/O(diD)o«idntlfymg@mmhuhagdo;nmnbfswdmmﬁmWMt on read fromthe
red r I . .
pad R LB b oG bR AR rdllhng s
par@q\&bbmlq@@mhgra@efnzwﬂ}@thpjrtl@glerplyer plreolames ipidrezapp 1sbleterﬁlined according to the

nurﬁlfeﬁ@f RALES if Odun@HERASE Rt Ricoiplel Hﬁtuﬁ @Jeﬂn&g ardyOwherein said group is selected
escr|pt|0n They are not_ intended e exhaustive or

suc{; glaq tﬁle‘rﬁ i attleﬁg a f‘ﬁVé’WFP Smorne 6ldf ?fémd bqrté:e%arsc‘@lu.fna fnﬁisa second column on the other
sid€lofsad psedlar dRenbyi ousl y many nodi fi cati ons and
Y o bl B B R cal T i st By S AR s scomd cofumn
ordér t o Tbemttho@»pclalm wHaeinp#id pleilpy efsolofmnstihe ganizedsintd isezpmrate
i bt | ' b | £ O pad (401,
oo GO AFL Pl BRSSO AR St
40P nventi on and various 25 enbodi nents with vari ous

nmodisf i catiORShADE @k SWefefiaill rodriBmiBadchipgddlar use
contenfl ated. It is intended that the scope of the

i nv &0] RseErERiREICHoal RPOD (eS¢ said frdundanre WPSM her et 0 and

t he I4I‘ e (| Thyattesatos ClaikOl Meﬁl@ﬂéfe%gﬁﬁﬁ)m%wmm%Sﬁ@ 220433 particular
gt RERAL i 4 WMEr AP e eaR P 2 pl ural i 1y of

c ol émms T‘Be oéthadehiyn lcwahlete@ sal@ f—,\nsictomu hckrstatgbqtrptrel bgindgy of said
red(xrﬁil‘&% Win? £ Idfs d{é&)nﬁ‘ccﬁﬁx{ntlé G e@ ttf;eQJtﬂé géagl r&ﬁﬁ&ﬁc& window.

I nin ancy sel ect I ng
a gboup a’lhe Ia@PO&@é‘ﬁlﬁlﬁbWhQWW§alii wélrnelwwm@oaﬁ ladeflpe&rbv PRE¢ifyipg an address

co&@;loymgtogmﬁﬁw&EAlgﬁ&ilnaancytmgwt he number of colums in
said group is determ ned according to the nunber of

col Urms  iAmeihof &9l mRmsyy ﬁfhf’r’ﬂ%}’c}f RARYY FHIpFE g WEpine:
MEeNQE1Y) sakétay a paﬂhﬁl‘aﬁiommﬁ ai salid gfeﬁbtp aﬂr@ weleRchie dlexﬂuﬁy SN homprlses a

plursagsr 8f coE1 i e emory cel salﬁ P uralélty ots columns dgamz %QIS gegaerate {nﬁlgloﬁ]tput (I/0) groups

ICU ar "co a secon
whertih ecriumrs inche VOfgregpirel cq@alpct fo @ msgertive §Ounde; anén d ( 6 30)
pro %Z@Ma Fhlﬁgemc{u}{d g@yl v!ux%io{v @y &ﬁktglg g1r0§[; of 9@5&%01@% 1nclu]g1ng said

nmenory n sal second hod

pargiyulgy ?ﬁlw@fe& the nygpet offiolyrat liﬂwd %?HP@B‘PWSCQI‘@HE)F geiriminedjpccording to

thelnbhiRr SIRPRAMALSa reﬂlﬁl@dﬁ:}/ zz@ﬂd} Iﬂ&%tls c61hﬁe@)co ﬁfd%ﬁ&y @Ray, V]tﬁerem said group of
wherein colums within a up are coupl ed
S e

adj i;u:égtﬁ%lgxfuis\}sese j:_(;te@l sb%ahat t&gaw at lﬁ?g ﬂ;ﬁaeudﬁﬁft 3ﬁ18 aarB(fu?ar column and a
sectidatbRani orV\th(Bt&lr EldeS(ﬂ kil fartogfratiiunghd Md&fﬁﬁ bagBBoup of £AENt columns
- HS%C& s twoa eng% nenory cells in said redundancy

W Ndow 4. faﬁ PO aim 1 wherein said
red@ndane‘ymwmwﬂ) df geg@f jedendansy@ptittet sai d parti cul ar

col ¥, LRk &?&%e@&&' niémbx@r lJcEH%n E'H aqgelm%ry%a)s Rhki D QWRMBHy array
adj acent col umms. . of "Claim 1l wherein

conapyfses apfurabify oévﬂwofﬂn;mprde%éad altlrabtm &f slymRTrasapizesias seafrgfe input/output
(UO)RebupOHa RN cu\mlﬁﬂlm\arﬂrmgr&@iaﬁ c5&A Rk BP0 foad; OC at ed at

t he 1 un ar of sa r edundang dow.
o ) et o) REPET oy AT 0 St Shyre e ad actual
medlelfy ieadn Byeiteprciid pemgy any adds @8sdancy array coupled to said memory array, wherein
11
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15

corresponding to a boundary of said redundancy w ndow.

7. A nethod (600) of nenory redundancy in a nenory
w@reoap493s@i d nmet hod conprising: 25 (610) sel ece@NySH03/022003

particul ar colum of said nenory array, wherein said

menory array conprises a plurality of colums of
saidredwndagcycehy i assesiated with ancdindangy vafdow dbfimdior pidgesmoredayagid redundancy

w1n§(§p&'&%1t1§ng a%mdﬁ 6@%&&%001(11115&%01&&? Y pﬁucumruﬁl'n %}E&ln%&‘ groﬁ;n)f adjacent
oup are coupled to a respective |/O node;

colyngs Gfel@geé S5h fhatripergs & lqa% afirraliey) onpnsddeariisyid Rasticaiat qOhlgm and a second

col@n@i fhe Qfherate L1 HarG Al abl EBN B aRCWHEEHNGid $RIFbof a@@kehticlth@ comprises
col erein the nunber of colums in said group of

°d%ﬂT§@BHP fUnns®?¥>det er mi ned according to 30 the
nunder ofthcodthodnBClaim 8durtherdtomagtatagy array that is
cou id. . I erein said group of
adjg%@%?&g%ﬁ%ﬁ%ﬁgﬁggééfggggx M%Qh that there is at
| eaét0)aeagling iformatibyimsaidbmerennparssy ol gaidemay ldcatien woiresadnding to said
addfe@ sn and a second col um on the other side of said
particul ar col um and wherein said group of adjacent

col (fifselecipmisivesnaid informptos repd Bom tajfgcdupjancy @ty apgyaid information read
frorf) Eaﬂ%or}&rraﬁac&ﬁ’&lﬁg&d sl d/RN n@ﬁlo@m{oy redundancy

co i sin 3 rece an address for a menor
ogﬁglon gﬁ”ﬁgﬁéﬁﬁgémﬁ¥¥% n&ﬂﬁ%?@WHm§ald menory arrayy
co rrpmd))seasmgmmrruanajh $tdryd inh redwkanayBraptoupledmo a yoemerly bisay, @eieth said
mer?(lrg & utprlg)es a 81?.{ ‘/Ziltgqfscoﬁmgs%q Vﬁcgr}/ @e%ls 3§ ﬁl r@l‘itg ofl cﬂluléurlls oi%aBized as separate

inplg/p@fatﬁ er:e)) erowu’fhbrem colgmug i 2ad/Oesrqup gie cqubd ie@despecive () node, wherein said

red&ﬁ&n@y map btbGs iABrnRAGS R ARIPEY of sfafa@b SRpE Har espondi ng to
sai d dress, wherein said actual Tnenory |location is

eit ﬁ%é@ dietﬁmgralilgdﬂhffé Ao Vreroups sgid infosmatiop s@spdeisdcthar r ay
coupled to said nenory array, wherein 11 WO

2004/ 049350 PCT/ US2003/ 022003 sai d redundancy array is
associated with a redundancy w ndow defined for said
menory array, said redundancy w ndow conprising a
group of adjacent columns including a particular

col um, wherein said group of adjacent columms is

sel ected such that there is at least a first colum on
one side of said particular colum and a second

columm on the other side of said particular colum and
wherei n said group of adjacent colums conprises 5
colums fromtwo adjacent 1/0 groups. 9. The nethod of
Caim8 further conprising: (750) reading information
in said redundancy array; (760) reading information in
said nmenory array at said nenory | ocation
corresponding to said address; and 10 (770) selecting
between said information read from sai d redundancy
array and said information read from said nenory
array according to said actual nmenory |ocation. 10. A
met hod (800) of nenory redundancy conprising: (810)
reading i nformati on stored in a redundancy array
coupled to a nenory array, wherein said nenory array
conprises a plurality of columms of nenory cells, said
plurality of columms organized as separate 15

i nput/output (1/0O groups wherein colums in an UO
group are coupled to a respective I/0O node, wherein
sai d redundancy array stores information fromat | east
two of said I/O groups; and (820) determ ning which of
said UO groups said information is associated wth.
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