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' ndepen%ﬁﬁx’le\ﬁe&ﬁﬁ'g &t Jléa&lu%%ts&rtor lﬂ?sﬁ@addfe%%ﬁlg?dmht infeleR e RO sechdye repair of
colums of nmenpry are defective can occur at the sane 15

h
ti md%n ridwéa%s)ﬁw‘%é 3825 well e s e plaremorshlisghat inplades F"ﬁﬁ‘f"f%‘h%fﬁli%m’?/ cdS S nenor y
10. Thi shat'is dufecth@ythe feathi neeiOrfarmBEsmhd slectaittduodahexibnioy 36/38 by el simdizanedys CAM
r ead drg %ﬁj%m& {(P“' t 50. Since the sector-based addresses stored in
t he addr Cl rc Its 54 are associated with one of the redundant bl ocks
18 that i s | Gbayree] apdylidiag lopenbankz@. 23piswectivelh bavp dndependeplly operpii Agtor-Baiter  bank
22, thekeuddch. Rétbrdaglyanerepairdf dolutinSofkkb@idrylzellst2s BanisdeRtive 24 oc@if & thaQinig
repakre t | e, The, Ol edoi n | | | Ust 3y
ovors: oinln delind 22 blefE octiton e BhELIRR LBAAT AR -bic- 45" FBhakEy |
oper at i 6Hhemns ig gimtrplier by the Té“ndﬂcldﬁwﬂaédmmdswé@ §1r‘t§‘ﬁ 5§t Sincp the sesief-bagedraddressps and
oper at i @lre@in tﬁb&ﬁdﬂes@tAMdﬁ'BmG 54 ﬁUhsE&xaQﬁ wltiﬂ&neﬁfﬁ&ﬁﬂﬁnhéﬁt Roké B9 e 1QABOI ment i s

provi ded. bel 0 er C|

i |l ust ra{théa'rs&la erba" lﬁ?‘)ﬁge ’diggglwﬁr é%ent ﬁe‘f)"ragl @’r‘are"'d:0 %‘ﬁ%ﬁrﬁ%@ba@%\ﬁo Za
drain de@@éesrem#sanzsmﬁo that includes a bank boundary sel ect 68 a
plurzal ity of ThéwrREdifd fFovidds élnjiﬂxs@d&de SveftleWotink §e¥top$asdxmcgﬁetya§apaﬂeam the38

el ectrical connected as ill str set fort h
redundaﬁ'm"l%ﬁ(f\‘}f PREEEOHT, }ftﬂenéf’éyc dam%%rdi?fﬂs?g’ggg’a §ﬁ%§“°fl Ay °§H§ﬂ°§§}sea§'t°6r age
| ocat i on?scmmmfmhemmenuﬂmfels@e@bmimnrlemtléedMOWThe redundancy CAM read
drain dm&rnq%'mmgdlﬁgnb&o@&tﬁm in the repair node and al so duri ng
operation of sinul t ous era flash me 10.. 30 rin

repair mode P f%é?‘&%‘% ale ‘gg‘ﬁ’ 5#“%%8‘“&&@?&?%@& %F

cel 128 2@G0 thidacludess: b bowidary eglect §8ca plarality ofimvertdss 9eld 0 angicipbealityl of NOND gates 112

( (A20) - (188 RocricAly cB}{nQ:YédQEmﬁéu%& rAsEare'%io | :Sfox"nﬂ?xé ?eﬁﬁ%ia&dcwm e URtARt.af! ock
addr esses tg t hé redundancy rain decoder circuit 50. Redundant

bl ock adff8a¥decpdes;the i"ﬂ‘?&ff‘%" P?“Wmﬂéﬁa%“acﬂ‘rcg‘fu"ﬁ%é‘?’e mdpafaeCA:  (uAB)
i nput  146d daaingedoder sitcuit 518 ctiagid the sepaibinbde @hd dBp diringuperatidh X therstgiimgant bl ock
address ;ﬁgnﬁ}éﬂ%l %f}lds provided to a third UAB input 150 or a third LAB

I nput 15 35 Re ant bl ock address line (A19) 24 is provided to a second
UAB 3Pnput  14&ugpe the repair giode progranumipg f a gagtpr-basedcaddess of arglumy ofmemonyfelis 26 thep o

desi gnatis defective, tieheiundattbdioakirellinak(A20dne )24 i plefridsignyls Rfredftingei ng i n t he

upper Q@E@mﬁ 8‘39{ adﬁJeAs%'té‘&e iegm%gpgm 148 3‘16% ohen ] Qﬁ':ﬁdt 58! ‘%fia&?.ﬁanﬁ %&k%&’é}' €SS

buf fer. lguration o

ar chi t edipg(Ae0)Zf sprayidedio ﬁiﬁﬁé@l"c'fﬁ@festbﬂf-’ﬁ@b gyt il 4frpr g first lﬁﬁef P‘&ﬂﬁﬁ*ﬂ‘e{h@) g r ead
drain dElSZ)dﬁiindet bl6¢K alidrés® linel (A18) beis pfoeiam& h %l’ur@Uﬁg @iph180 arstmd IUABhput 1560 as

pr evi.ou r.e at. ast ank boundar t| 0

av a:éF abl%{ee'y‘m thocg @géﬁ?mﬁ g‘%ﬁbg‘l RP rS‘ﬂ‘?ng f ”Ti Hlfyté 5%%@ s % 11 is
chosen dapievigusiyatrforthathe designatiéreof e reduridan hidek addrese ((829)-(8 8)) 24 acmngtlruhwpwe spond

to the kab@ﬂrsﬁkﬁ@fl@ﬂerbIﬁQsz%%InblﬂHJd%?hﬂgd@Jss bule. Pank boundary sel ect 68
al so configures signal outputs one ee and four to be conducting

(logic "1") dPespaigurayenef dieibanys 20,2340 the sliding bank architecturp alsqdetermines he | bhoundar y

opti on ftoufigirstios ef thextedbidancy CAM read drain decoder circuit 50. In the presently preferred embodiment,
40  as previously set forth, there are at least four bank boundary options available. When a bank boundary option
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t he bank boundary select 68 is cut such that signal output line three from

the banygyyaposkary select 68 is 5 electrically connected tPeTAUSIVRING
connection 158 and signal outputs |lines zero, one and two fromthe bank

boundary isdbses durigBfabricaticn| thetiank mhday seien 62is twe b dogespond tryyid gptigrodhoseig €Tk Ve c)
144. 1n the B&&%ﬁ:ﬁ%ﬁﬁ%&?ﬂg@g& 6915.1% gnxess?@@xtout &y&m B NANBuGBbES 112 -
W t redundant bl ock

126 are assécrate . respectively, in the
upper barsrndgqing GepioNAROF ppacanducting (lagic 03y §°re?§§'ﬁ?&ﬁ* i @H b%i“i‘*‘l’iy ORUER{TA b‘éﬂf“eﬂi ocks
(b4-Db7) - 1@ bakkboiar kaleat 68,is dufisubthat Sighalloutgnt lime\weee flvanthe tdak boudfdery select €8dsindant

P $20 et (Rt M RIS An I 16 Ll ot Yhel o ofe bl ud RANRABREY AV

r ead 3ra| er ¢ one e oufput’s he plu ity of
NAND gat ésunQQ2Selestéﬁs\melelecm@lhmnwwﬁmc?thPHgm“ﬂgﬁéVc@M‘gut s fromthe respective -

NAND gates 1kgmdgds e@éd%nﬁ)&ﬂ*rﬂent MR phRéht msnho@NmB@aestuwemmagssmmm 90,

104- 110. Teo uts l.ied to tiv er ut put
e ( Upoesaegs o Sonct o feseevgiy B s et inon s VRN ot PG 550l

that is asoidiosk (vt7h1%kregmetivelyin e sliding dnveebink 2 3ien ¢ fsduniany blaak ai’df'ieséﬁ%er

t h e UIBE)E e d88Hss glgfepig p&)bl@ed% ﬂldieatgxdingy\@m:l‘ghd laﬁﬁ\ lgecdder cildife 50) Qﬁl?—&de%ﬂthe dufpuld) " and

resent e t and_four ower sel ect out I 140,
142 r es p’é@? plyrality °flﬁ‘%ﬂ) E"}S’ﬁé}z'gg I‘"élg'? ﬁf%'a‘f"“'i‘% \ﬁﬁ%w@l‘jﬁ%@g@fl(%efgﬁi“}e l\Q{*}@fand t he
| ower selgaed 1120340ate then inested (utiﬁ[i%&h(/eﬁn\d:)@r 76-90, 184- E10aThe optpute afe thon supplidd tolhe
pluralit X‘esgéctn%t P}geﬁ EEC ogggttlfnpﬁﬁﬂ@g ﬁb'@))t r 3 felESaRct gﬁMt fibe! (EPE@S‘EL(M) 148S

previously set fort ndant ated_[.n the
upper baﬁK‘“ i gsseriated fiith 2 gerdqulagfiedygdant '89615[“’055?11@ ’?%‘hﬁé]ﬂféﬂﬁel' ﬁ‘{j‘ g °’tdﬁéh+‘égd?w°6 ation
of ths sivaadRaTRAKGHGPERYT 4nd N(74) asinesene eight ynd¥ur updeiNDd logart selsct dRMu IRE149r €

associ at eg, ‘é‘%{w@u\f I\&Ngmgp& sJ?JfPoglﬁ;ﬁt |(n@s4(UP133:séL§7 o 140 Qﬁ‘&’m@ﬁﬁer EQ&@Juﬁﬁic 1ins t he

upper bank re associated w th redund a b| ocks
(b4-b7) KBPDGSELHA) 142 ér°|a6te'a%'e “’raﬂ“‘FH’é'a‘étP’ PhiaEge logrtians withinthe addsess GAM circuits
det erm nalaj on of which group of NAND gates 120-134 represents redundant

bl ocks (b4-Db7 )Asl?rewlgu sgt ghlﬂ'ﬁﬁxe k%@g 85)01@ fcingalé ﬁ(@&t&ﬂﬁl \t,hﬁ f.tppulﬁnmr&kmp oundary .

sel ect 68. The oun et erm nes _ u&g}gr

sel ec®0 oupligjeg lower hank Z%MEsevmafabq%@fm@F the ﬂ@ulltamfag%@gfé‘f% &tﬂ"ﬁﬁt by

LPDCSEL ( 7gady 120426 ar@arswiad&wmmaanw@nﬁbsm 18 i oy & ntasiddn thewipper bagk2D.on two i s
sel ect ed, N,{zﬁﬁi“”d ;1r39' Q eéat%évécﬂrﬁedmﬁrrlt%&& ﬂ;q—bb)“lstnﬂﬁ‘e %Je'l&lht&gm 1O WRng 18R 1K 22

and the bank Boun non- cond uctln electr] cal 5|gn

to NAND duek2) T daﬁm@ﬂortqf Waiabwwf M&?%‘&P 134 @{?Fﬂ'&'&d"ﬂﬂ&m gk (Bt-073 48

this conf:& EHrbrAhdd®R the W&%ﬁmm&ﬁm@d@mmummm@ saExt 4 ereahines WI | I
not oVi out cti ;

(UPocBEL (H5p 3ot ipepiiudt Bpos UPricSRRTS} [y BRGSO 10z,
si gnal omrwslsp@mttsm@lﬂ ower select output line (LPDCSEL(?)) 142 when the

LAB agdr ess | Nitdxamgh 5&3cﬂ(%40rﬁﬂdlcs:%\5&ted rrgﬂfclj&ﬁt%[&:lt ) IISMbUadﬁmtthebhdMgkov(ebﬂ 18, -
are ec ere M.r ea [ L LNng .
oper at i o(r)P‘"elidZﬁéXq' h%i? ‘{}?‘r"é‘ﬁY?s PP AIoR g'(l:cg e?e%gilgaels 5'% {ogg %szgr)égél ve
t he redurrdedutting &&Uivhbcghalm gatol34 ohaghigdonfigyeatione N ANB Spfe l%wdékesde{csmes 7d 18

locatgd ifedil}e witRBroviia Bk all ol ;tbeuv'éh i $8ct LRPR line (VADESELZT)) 190.N0ethé he
banks 20, 22 a‘r"e ca %bl e %%Qéé‘%%[ s ent Mgr atTo "y pldancy CAM r ead

drain detistiEpd SAND g 1Ewill prov: °|“'81“sig Gﬁfcé‘%%ﬂﬁ?ccl{?“%w & 54 assigned
to di ffer@®PDCIEA(TYSI42@hen2id LABRddress thpws 552, ISAMAJ PG, eepiesentir@4edupdantblogk PYUB.a8l y

assi gned &&dgdﬁfugéﬁmdaa @er%&d%&.debaae.rcnamrssdundancy CAM read drain
decoder clrcui?t to regal r col ums rrerm%cel I%;g that C%@f

def ects duri ngPusipseRetationetit ?d‘HB@F%\?AMﬁ“d qrain Ggsodst preseis TEES * To
ensurss nmlcﬁnaﬁd}esmSne(wmelfedunaammmltu(bmbmsmcwm ihe uppkrghark 20iosin ¢he ialingtiay@dr on an
upper en R 4 5%@? nal is

gener at eg’a'(‘)kﬁzzupﬁceer eg’ eﬁ(s C%E&{gfmgp ‘gﬁ%ﬁéﬂ? (gl Hg{}?nidldgdi a

conductl rigcodératuitiSe canicentral thq agdrgse GFAMegirexits asasqeéﬁ»é‘rffe@n%bﬂké 20,27 ¢he E‘NEEEN) 66
from NANCE: O Eifeuils3d aié/@@ﬂhgﬁablpés&@iéa tohfiRad baiks 20/E) By thd redhn@iicytdreM tead\iiiin Sel ect

output li (pego%er(cll?cl?ut (p Jhlmns of memory cells 26 that contain defects during simultaneous operation.
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5 .142. _1f the redundant bl ock address lines ((A20)-(A18)) 24 are being
decod OPYR9868dundant bl ock (bO) 18 in the upper bank RET¥M28Unple, the
out put of thsf‘ rﬁ‘ggr E%ﬁ URE I\A}‘| s conducti n The conducting
upper enable P¥ f\b’cc%'ﬂacéﬂ fresef %s‘%l‘ﬁldé?e“fféf B HERSE <Ekle g 1 cuits 56
t hat |s(LH@DENhé‘fﬂrmNAH@xw 135ehen Rapitsighd ispeterddd oo dpper s€lectoupdtlidd Fig. 6 i s
a_ci rcumppsﬁt@qgtm@ satmahp%ceﬂdﬁaﬁgawo%;gfﬁ&%rgeﬁe%d%gaio';veﬁ%bg&ﬁneﬁw) 66
circuit_52 |ncIu es'a pluralit i nverters ate
164, anﬁ“&N rga*ﬁ 138 whep anguRuiianalds ng“Ga‘?E’GB thejlqyter fefectamipyt Haes{HRRGSEL(7: "slé

i 1] uSt r d2e i theFetandasyhivick addeksdints ((F20PEEB)) 04 4r€ biifg dBdddédForaaduhdandbiPk WOELTS i user

enters fhe E&Waﬁk iﬁofg)pexa 5!9 tl‘l‘é%ﬁt%ut o?tﬁ%%%&rsenml lﬁ‘\pg,r@ﬁ&ggzp E C enldl% m’[‘h?’6 38 will

be used to nake repalr _us alr s ecoder C|ngU|t 52. 15
The r ep%irfuctng uspsr cppple HEFE(PREP?‘&ﬁ%F“@*ES the uppet Gaplegomgaryor cisepits fnthat isdierginafter on a
repair ddsétided REP) 170 when the sinultaneous operation flash nenory 10 is
pl aced j b ompde. A respective set of address lines (UA (7), UA
(16)) 1 aﬁg&ec{ﬁc‘%et :(}-‘ﬁr, c signals on either a first redundant output |ine
(RY${0)) 176Figr6 inacirait shunatieeflthedesmtlpprefoued rériain eeldcRF@(ddr)cireuit58 thayindwieshict i ng
el ect ri piadlity bgm@her@motlhﬁ afNA!Ni:t g¢feﬂg4j mﬂwmiokl %}1@@166-(IE§Y§e(cg)cgﬂychr§1e8£d the

second reﬁlu Qag%m[‘ agr (Ii 3 ‘21111{2 les t first redundant el enent
(REO) 3B 'oF Ao SRS LS ‘se%m@ "F?E’F‘)’ enjers a repattymade. TAEINSFT {0 pe
pr ogr amd?elts which reduntdneelenegneIor 38moldibe usiisto mpkeahed repal lugingat reffairisélér debdtier dirctis t
redundagy, el enent (REQ) 36 and the second redundant el ement (REl) 38 are
asszgned to e storaﬂ% |l ocations within the address CAMcircuits 54. The
sel &Ction of TiefePar SAeThUFaq e PR factivaigd bysas inpytyengliop p regair ling RER) 470 iR t he
repai r tesimgiratossopefadondlagr megyeryl IOGsaﬂaceﬂ’lnGﬁrdpkiEm&ECh@e’spda@&Gd ofsldfe8Ifmesof t he

col umm @Qfa @?mr(YG)Pﬁlb lgém%é efegﬂé snéﬁ\ﬁs SesifGLis }Q?red ?ﬁg" gﬁl% élgﬂ%) gﬁ its Fig.

7A illustrates a schemat resent CII’CUItS

54. The**50d rdugantgiput Ei‘er(gﬁﬁ(tlg 1284 A 9?&4“&% C%S“B‘Fab?‘%{‘laﬁ opghe difst reypdantpyuput linec Ui t s
( bO b7) (RYS®)ElTd orcthe seecntimtumaint dutpatisne RYS(1) 1B2nablkh the ﬂisﬂbduntﬁﬁMldirleﬁtQHEG)$6 b O b7)

180gp ar e ?eL&:ﬁHdh&i% edméil? wﬂg&&gﬁétagy ttnage Egg%%eﬁ Eiucx)'{n 82 a7 m(I) C§St rated. In

t he presentl re erred e erare seven AmdeAM circuits

54. 30 BrRdoushy st "Esl\mecfiffteﬂmdgmewnbﬂﬁﬁohwd @a&eﬁo@fqép@araelbmm (RE1} Heare

? ﬁct or - issigied toalikdstc%gﬁ B6atiohs vﬂminurmadraﬁ CAnmmmy 54 elm]lc: §e1e2&ntoha& ream&x@élanéilef ects.
e sec ddr dent i par L ar. col um

of mem)ié)gg tgf} gJ tﬁ‘g't%&ekhlg %‘ ks s 8% t%ﬁa‘ﬁ%' egtg aﬁedt?ﬁ SOfhE bits

are sto "ﬁ"‘&‘F‘PWE“é‘%ﬂhﬁ&d’P@@Qe CAM circuits 54 such that there i s one bit

st o2®d AddraaChMamdiiess CAM circuit 54. The nunber of bits, and therefore

address CAM g r. 54 i.S ctio t Qf £Q 1S f nory
cells 26 in tﬁheﬁgg&s P sefgmal OIE rﬂyﬁfefe&ﬁ\fﬂdg’fe%w(cb'ﬁ SSEEM .
assi gne®irctil 54 mF]é@"deR!‘Ml@eof ésd AN ERireuits KROcHT) 180 @ndofp-chi@inel kr{mSiShel 8¢ oThenminiof

Menory caMlcicudSmbbatise, Qﬂ'feﬁbﬁc&lli Qfncded Gfl thé Sankiflor 18544 ARk a0 I prdslih), 18, for
exanpl e t1 e%emg?d?mof i he sect %d m ress for the columm of défective
menory Be “EF 8F &7 19 e f}cw t (b4) 180. The ni ni - CAM
cirtQits (b%??lnlwam%b(b@baﬂﬁn@dlﬂyyeabtqfﬂawwgbaaed@hmlof@hamsotstor 182
Wi th anmenzfideRST that Editafnldéfedts. h&ésectIﬂﬁseaqgt{r&§ﬁfohhﬁ€n &Mﬂehuﬁ%@a ?ﬁﬁ&mﬁ%s each

bit of the sec a colum menory cells

t
26 t hat "T&SHP 'glcﬂg g‘f’té%‘ggecmﬂ‘fewﬁ?‘ Jdt“b”f?éigﬁ' agr Qﬁ\‘?’éd‘qeg in; aff seven 3dpeees GAM t he
user angkcyityS4 suiBthot@hefrlis GO 616 SorRiGH LAdBEWIRS/CQAM ciranid 54. EFhp aunaliendf big] shd@isesefdré Ne

(UA ) mﬁeés%m&icﬂxﬁtsgﬂ e ofdhé AibE of L({l‘ﬁ'n %Mkr% él( MA{%torts 84 Each

electrical égconnects a program i nput ground
con ect‘f“ahc ireuith0-9) B9y ispssigneg tora f‘FSP?‘FB"e T@N@B\Wk boH7)18. EF‘EGQIPWC@ |y
connect meinokyocelld 35 tik evntafndik GdfscCiblintrédufdaft-blodd (61318, BSexirhgle) it bidloBthe idioFi 9. 7A.

Each r mﬁ%cﬁ'%gfo%péolu%%gefecg %Ixrgem 8%1%7\;}.11& tore%?nnrgu%f-giM c1rcu1t%b4? %ge locations

(not shown) t
The mini-CAM circuits (b0-b7) 180 are programmed by activating n-channel transistor 182 with an

address line (UAj) 184. The address line (UAj) 184 represents each bit of the sector-based address (G=0-5)of
40  acolumn of memory cells 26 that contains defects. The bit to be programmed is identified by the user and the
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5 assigned to the first redundant el ement (REO) 36 or the second redundant
el ement WOREZ2P6683. As previ ously set forth t he r edundantPCAVESPRRATIIBG,

38.that repairs the colu efecsrs
desi gnat é?i‘gﬁﬁ?“dﬂﬁéd‘?’%‘bg'fer(gggqé“df acﬂﬁaé%ld iy ‘r“’r"c?E‘ihT ﬂ’%‘?ss {‘ﬂ@ %ﬁ% ng. This
desi gnat camecisd@rogiahiinpst livh (RRGDITN) 186 with thogreund reangestiondo it Trepeogwintibputiineach of

the mni (()wmrlﬁ is El@cu‘égﬁ} &Z&)ectlt?‘g tﬂ@n“n CQ@/I chﬁgr(mﬁo% ﬁlhsural!@@m FREfA.Or - based

addr ess t he "col unm of ‘nmenory hat contains _defects. 10 The
addr ess i nf or FeehresProtve ainliGAM ﬂ’fj“‘é(bg 87>dﬁ%°°aramfr§nﬁ&°§?g*=dgﬁar@s 618t shpuy) thatare
def ec$ i vassigfied & ths first rédondalit @lemere (RED) 2ial e sgodAddundantelemes (KE1) 38 7d peoigslystts  of

a hi gh- b;;%hg, t%rreéug(rar.%gp. mlse'gmarrrp%rm théc torar;),em?&ﬂ %Qi:a&’%mn@gé}{c?sﬁss and an .

enabl e. [ res m?onaron relating to
whet her gefignated|by the repsir seb@fd@@érrn@curré%rlyz pregrarming This designatjop jdepsifiepwiichod |/ O
0-7) or ineuidirddt Bbatibiéiwithinieadh of thé ﬂnBCAﬂ)crrcxMh@ﬂ-bT)ﬂ&@wﬂiUbé plogram@@bvititheon, the -

first addres circuit 54 provid .8 ignal on a first upper
CAM out p&t™T ?”SSA%B t@ﬁﬁﬁﬁ‘f‘bﬁ%ﬁm"i %ﬁsz%@'ag °s‘§%%&r?? tgpper CAM out put |ine

( UCAMDUTQ( 1)) T&@@dreqs infioymatioh idensifyihgrgehuma,afimemnsri 9sil 26|thahie defecdyaveryred io¥y 190
and a Seg&m&@&@m&@* Mcohi%fﬁhwgwlﬁyie ideBier, 3 8&tor- Bﬁ&ﬂﬁﬁﬁnhve

| ectri | t jf tor-b d
col unm. oPRen g Babe-<THSAN et GAM et s TR lon ok 2 1P PR il

byt e. Thdeféctivestemopyelis iGAMe daxt fytet(i.d. VOE-7) QKMMJQ@O(YG)@*" ¥g8- léhdvheh@a¢@@m1d
upper CAMe%meLfrsraa&essw Qﬁdlae)neﬂ;&ﬁc %ﬁ oh 8 BFEHREHCAM MRpudlinet e first

eandSt ST oh 0¥l ealymer et e s BAMOR B ST el 81

brevity, ottheliredh@AMAUTOOX190tahd ssecting mmm owpuit line(EEAMOUTO(R) t¥uiThes and
operat | Og:: ba&é&% %ﬁaﬁé Ui Rbdd0d iflrk: SQ)edtséemr BRLIGIRAL ofturrecorm st mdnRA ARt

el enent - the second redundant el enment (REI) 38, respectively.
The read ffﬁ?vd‘srdé%%‘@‘ﬁ??éhet%tbywt he designation of t he redundant el enent
36, 38 is choImfirdupgenCAN oot ine(UCHMQUTH(0))H S @l g escondappee CAMLcaipinlise 25 | i nes:
desi ggat émtrrd(ﬂ» {2k are%re@a,sﬂre(}fm@ﬁ&t é&r.damrenert 80 o s &BRNfndf 38.

When rea uri n peration, the second %8 X addr ss. CAM ci r ur ts

t
D aach SeE BBt ey, e pigt AM el (bf B RPOSRNT DY e Ferpiades
( UCAMOUT pflthi® digcussid8 wilk refentoiréuits &kl opevation withthé dwzrramn (L:Drterepieic@ARATIFS fedlun@ant  190.

The res pglg,;,ény&f? 3%9.&5%9 naregrngaenggﬁﬂanm Ougq&{,ec\reew ﬁﬂ@fead@fk‘ilodl@l‘éﬁgré Iﬁﬁ% e

out put |1 nes h sixth address?
54 are t Hedesignationef “leﬁ@“%"rab‘re@&e@éﬁéérs°B‘§%"é’él“‘§(?‘°&ﬁ?ﬂ}“%'§saé‘g FnEPEST s of
MENDRY C@hds BesighatddIwath (120) @epebednCiiies mebomTrh@ndumremmgmsBr cant bit of the

sector - based ysiol WMl A5ERRn . SLA AflulilisliiBaaseRNLARIS AR SMLGh T CUl ¢ 54

and t he | east srgn sect or - base s 1s stored

in the skigquiFsigad pesgrstem SM?PP‘ IE}Q(UC'HW%%/@M% °é€PcFrfE§§°“8AW|°PtB‘ﬁ fige 54 js
pr ogr ammadcAOUTIg0)) (99, TREspsctiviketrit Signal@h ta tespettiva bppbiuad loserdAM odtgu neg h 3

i 0 0 oSl ltubPeiciladlS: OB Bl 30 IR b Lol B BREDAYN - PASE

address 0O ectrve en read

duri A9 opddreses Hithe cvlhensgém@mrhwaﬂ%ﬁtb% are dofgetive Thepast sigpifigant bit of dhe septasbateflict i ng
el ectri Ccalim Walres9 it srefi inthd setbRP8Xire SAADAM Liichiti$4 and Relefst KighMCkAT 6% df the)spctokBBedr oON

first | CAM 0 0)) 190 wh i
2ho:1|r3 bgol%\eaéﬁ'esfﬁépyh%tﬁes%hgﬁdé s CANRILS sy 0)) en programe

Transistor 182 of the seventh address CAM
circuit 54 i sThdseeyth addesss QAN eigcuit 54 isiprogmampedyiyriva the rergir ofodg th éindicate thpfdhet i ve

m ni - CANE&brfd%Jgﬁ sxﬁd?QrdRZs)cM Qrculls%4 Ihlwe b&@p %&ﬁ&m%k&&@ﬂe&?&ﬂeas offig. 7B
|Ilustratesacrrcurt schemat | c, of ?“ﬁ*ﬁ erred mn aSk lﬁbo b7)
180. 3Fhe Fhm of mampry rlls 24 thet isiseteghys: ‘Y% dying gl?fa&"“prh&fezﬁ"f'ﬂ? 5F éwc% hel
enhanc e meiprovidesi GindicingzledtB@signdbon adirspbpperdlAM gutpnf lina (UCAMOUES(1:0)) 3883r ot afirst :
200- 218, | i :f%% 02%&5 [
connect eof aq:ﬂdﬁlftﬁm é{'é( &?g}b?ﬁ lf\/?rgércur tisilamgiﬁB%l'?dte%gEBa(E)lk g%tdrgt e during
a r edund&epsistorAge efr%eventb addresgcAM ﬁ;@cutt Agis always activated to allow programmmg of the

respective mini-CAM circuits (b0-b7) 180. :
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5rep and during operation of the sinultaneous n flash
mem)ryw%o e mni-CAM circuit 180 includes two CAM celif@tfg%%’z% that are

doubl e poly ﬁn%%gﬁﬁnﬁﬁﬁésiﬁgin%%xe%yo?tﬁi]L d?e%%,m%é& gﬂ%galg&rﬁy%g{{; devt ce

224 and_a rea ram devi ce sh
t ransi stOM ciaei ROHkD) %@a@llﬁwmbﬁallm?f@n%mh@mwt tzansisters 1921188, @ pluralitysf st or |

(23>2< Z epfA‘s ¢hadik] thahsistapel09-218, bufil a phdERECAME Gelll 220, 112 “m&h}(relle&fxcahﬁ&n&&t@%{sam dgvhce
ro ice e read device
225, Asaplal, M0G0 G BLRQIOTYLRY i ol VT il el (o,
t he %on{ePaéﬂmqga@é dpying opesatien eﬁthetﬁmltpneugromt@eﬂasbesmmwt hat are electrically
connect ed t OTi ntiAAM &ifthit Wl&lddésrlﬁo éﬂ@)cel%&&a zzmﬁt OUYUBIE polPhrankillGrs PIHROT @M
devi ce &%ﬁ cel}ss Zﬁﬁg tll’l cal Iay necég x\n % round connecti on 158, and
t he souréde“d %"é‘ﬁ'e 2 progrpm deviss @24 and pread deyice 296 Thepgagraadexice 336 isia careCAM
erase | WpreflahpanisRER)d tRGRadideviee] 2126)wbash:ell)(aﬂliﬂnmlc kransid@f) exce@ 2hat its@olpa ier ased. 15
Buring &Qf‘e&@& ﬂo%’pol h%f {hggﬂdé}gﬂﬂéwcg AL A EIQ:E vo(hagxe 3@% afl HVRE b Pé{g aer;[ln?elam ned

voI z(? dt? %ﬁ rogram device ring read progr amm ng
HEP A2l programm memmz'mépa chzfgeﬂ Eherpebt%ayepfp@aéteéﬁwm& of
voI tag eaaclt ai thelpogaaldedes 24 didnge sleditallevineaedld Hredbhidhnd gatealihe ﬂ(@&@s O bdkck ON.

The gen viCce 18 0! e Conrl]leCl ean esaf)ntce te llne
11 Sl s U SHRL P A S S R AL

CAM cel fexicoZig is mc%'&ﬁom@teéw&&ég w@eécma%ﬁwam to@ligw @?@&MC%@@O 2Buri ng
t he redwumndamed. CAM er ase rmde t he user speC|f|es whi ch mini-CAM circuit

ES Pséeo (71) o ﬁS? h%lﬁ'lrng g;bepagon 12 ¥s r Fndarrt Bt lelte%)r% @rectfs p&e %eat Vde Yo, thlf’gg%o HJ? ﬁ%/tg %}&%lge 'S
Ci rcui t PrgsR depipg 224 garing Wd'asi @oglapping gr esgsing e TheiGAM) ereke Ibmes(CtAME@SHmS‘B digetsi s
pr oVi degteda@rmiidee véIadds Qf tBSRurkd &%e@%ﬁaﬂk dein 2 krase &atﬁ:ﬂ e’@‘ﬂefghlﬁgnm e CAM

or cdot SRl xdilees o R k30 RE BRTR, (R0 By Eend - S Tires e Ehbeerbilnm - can

ci rcui t'§‘°‘("b’0-"¥§?§t 180 are program*red during the repair node. During

pr ogy anmi ng, ThetdAM d'eﬂéh«lﬂ@ﬂ@a)’lb%“eﬂm g{e@dnaand@m%e Iﬁédécﬂﬁr;ngﬁlgré‘df‘c'n. ves and
decodes C‘%ﬂe r ed ant bl-q res A@ nmenory s 26
S

that i e ect'?ov% °4s efff’(?ﬁﬁ%d"% céff'ﬂ%(bé;\ Ségop‘é[?tbf‘?éseﬁru%b‘ﬁ?e@f“g‘ﬁ’ on
t he uprpfsauvwwe voltagmpmﬂse« omsreqmmzu(ﬂcn@) $2810f Ohe epecifibiominio0AM cisoal: @0t

tput 8 a e 0 1 e e l t
out Bﬂt ’?%"22"‘ &f““@ ?;g"@‘? e P e B e P (BRG] o375
(LPDCS W REPP I EL I P TETRH CERTeR PRI hepdeterined ¢ s
(b425o7)n°&28®°er¢smsp@mqwdioyt 90n. addition, upper select output lines

UPDCSEL ( 3: lade o |Gt
( (3: Opnt HM@AM &ciﬂ{s%blﬂﬂ F0aleYord @&&uﬁgg?ﬁ%I Pr"\"lﬂ' p‘}éé%&“ ?%4 b7)

(b0-b3) res ring progranmn

180, ‘Eﬂg‘ﬁ'h%ar’ % %?‘6‘%%%““2‘& ’éfeSéeﬂl *i'ee%éﬁ%'ae f@&%@?ﬁkﬁ@&aw@m ned
sig nal Shepolyma pfxhdnedy dells 26pipeis defedkiedis locutd antt gehdrakda réshdi¥ebipht éigh) gn the!0 Or the
| ower sﬁtxe‘? Giect dﬁlﬁhﬂﬂ@s (bi’ %LQW%%J lbégr sel%b\ﬁwpu%r?els‘] @BPEE 16‘9 ?)E stors 216,

218funclontoeectr|c 2980 with

t he®%r FEPIHY Siforh |Yrre sflmﬂﬁ}}“"'i@@’)%@ubf‘)é%o@ﬂ%w1°§’eltselPQ§ putppt linehe pr ogr am
i nput  (LPPRSELERGDWAre Hi8dridally @hxeawm&aﬁlhgcm\ggfbaizstf(edbwmmretsﬂeawapOmnd -
connect or of th M gircuits

54 is ;g?{b\?zlﬁ’ gg‘é@&%&puﬁm{'@%@%ﬁsﬁ?ﬁ%%@ﬁé trigayy conpee eﬁ(‘]‘&?f“fnbﬁ FE°YF evi ousl y

set 40 P 0, »ietpeFtivelpai r sel ect decoder circuit 52 generates a conducting
eI ect ri c si Qrusihg p?digrinlﬂﬂné d)frnﬁﬂl aAMIsRGiRMY- b?’)‘l@@lﬁtchan;llgl U'msg;s/ﬁ@ 0 88re activated

176 or th { output |
RV 1A St e e i e TR IPDSUELUSD 4061 BP0 e

pr ogr arpiee liges(LRRESERE: 4D)elp&| N-chamrbtransifwes 2167218 funaiibu eckixotricaly qndéct hinR€AKIRYS( 0) )
176 or clrkifts (v8-8DQABSwAILHLRORT infld Ltﬁkd;mmbgs@\% %&%&Z@ 58St ViR S iSRRI D!

transi sto [ channel tran5|stor specti ve
% &’Raggll\ﬁ) lSJ{s electrically connected with the ground connection 15 8 when n-cglannel transistor 182

of the address CAM circuits 54 is activated with the address line (UAj) 184. In addition, as previously set

40  forth, the repair select decoder circuit 52 generates a conducting electric signal on the first redundant output
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5 When n-channel transistors 200 or 208 are activated, the respective

p- channeyo gidvegcenent transistor 194 or 198 is activat ecdUSIBRS9IA
regul ated progranm ng voltage froma program voltage |ine (VPROG 234 to
the respamé R¥SYIVE 6thd secdddrediddzdt ouifueline ERIYSIIAIMS t@designateitiv@ed(idat eRRAEnt B 38

si mul taneagc%édxo@ SShulfadigDh EASLERDNE AL 4 AGLBIbRR KRIRAIE) 1780Fme

respectlve 'S asslg Q10 1 _
el enent (sp@@) re daanutwﬁee ROS6RLY78 9@%5@@#%@@%}8@&2022&“-%%1 Wagm%e;é%ned to
t he secongpéaeyndant 10 el ement (REL) 38, is ther eby programred with a bit

of th addres |nfo ceI h IS .

def ecgl ve. Duﬁl Baémé] kransxstors%%(ﬁor%&m a&&f@{ d, I,e Cra txve( cbannf-?l) %%%Em Lransmtor

whenever 19fher 18 @@watb%ts pass ardghlated progfamming veltagq fem wpamvmgemww@bwso is

]giec ?ﬂedt Ewe rkéascﬁe AN ENR0Y52, qmsrfeaﬁnuﬁngaftd 1&5 hzdmmg MmﬂlQneoes‘iy k@M pUS| y set
or e redun rai n.decod

decodes tRFE® ‘Eﬂﬁ‘?d] 8ﬂ¥mr51p%%qyag§da'€é§s§ecige Fopgm q°§'°°pé?tmatd? asf'ﬁ"ég P\%ﬁsw one bit

addr ess otdubdagt elroieit (REO 3, onthe respectivapegyancéeiices224 Tatis assighed thabkrcsycolictiundant]

dr ai modeGRaek: (@i §4! hstmeﬁegy HEREhAliSHN bl Bt Halile A hiGBoh ?&Gc&ﬁxﬂf@heﬁ&ﬁ%@ of
the respective up ger select output lines (UPDCSEL(7:0)) 140, or the | ower
sel ect oPOYuBtis fefsslee. (L PDCSEL(7: 4)) 142. The upper and |ower select output
| i nes 140, 14Duridedpetafion, héminb@AM c2éijts (BB-bWHE0 e tehdwheasternigbaertoribhsedaddiels©f b7)
18 |5 | OGRLGS. doith of BB &gs is b6 B amygmaahéamp%ma@mmsgl b.SadReviously

previ ous!® y e cond I'c Si.g fromthe redundancy
CAM r ead sﬁfrf%ﬂhn‘hﬂ’é%@é‘f‘y CAM g3l firaig decaief F’(Fél‘f %%’e‘i"' yes ang g@?ﬁ’éﬁ‘f‘? V‘H‘“?ﬁ“h‘?'“ﬂ‘:ﬁ\‘f\ﬂ'ess '
Ci rcuist s tdofd plaigf th'b&ikntykbaé bieddéreR ofthgaack colomb bfmenesyreltst Thereduadhucyd2aM rédd ocks

bO b7) 1 of the
g oo Ve> Co‘gm Aecddfr che it 56 é&@{eﬁ con&%g@raga Jggnga%h ﬁ&“‘%?“g% n@eé sgﬁggat hooas
bank 20, lmsﬁUPMﬁl\(? DLI4Psor thp lpyersglert putpus lines (LRDESEL(;H 14 ZC%M'EPP‘?‘MI?WT B¥rt 180
is acti \batpﬁxdm&;m@ 1maﬂu@&uemguceb €2 iwheér€ the regiihdhnt BIBCK.(FIDET) 1%ielotdd datdoptdins | | ne

(UPDCSEL( wer s L l'i ne (LPDCSEL(4)) 140 is al ways
non- condd® |n"ﬁco'§“"(9t“m3m°r %elp rmse’f;etéé%ut UPDCSE 'é)ﬁ‘g) 140 is
cond®8t i ng, oniihycantysting ql‘%‘!‘c ﬂgﬁbﬁ"“ﬁ#&‘\ﬂeﬂﬂﬁ‘aﬁﬁﬁ "WI ﬁ“éd(' gopdorgizruifj0activgiss the

provi des rékpécavelnkiffQAN afcnwm 180Gk dre §sbidned bk redparticcrafuhdagtbldoit(wosiem 18. e

banks 20 22 OeCULS .S [ i @# e S

al ways non cor?gfure? m?f%éb‘&ﬁ's thg[%cﬁg calair.!' % ﬁ(h'k'm' &' Eif” %‘idrug&arﬁgad

n- channelblack %)slissﬂtloﬂls MMZ“‘@?CWGW [4) 186s @F‘&F‘Fgl mit () 1804y be

g-Ct2| vat eGcrivd@PBdoftiictRp aIEJWl sigas) 8ﬁfﬁbpa€hﬂkct diiput Knt. éUPB(CSEMlDDGhO . oavExSsk1Bdt Giitput 382
1 re.u a ad,select transistors an n

214 #e IhBé)\g‘?{) Bgl?%s? L@(ﬁs alway e op-cpnduching. %S'S:F g'ﬁy "PPRe sé]fc?ou plg ‘ﬁﬁ r ea!iag)gfuzlét

transi st crsiu@idg oaly the Ftstiupper EAYEQuitppbline (UGANMAUTH @))rlé%mi@ﬂfﬁ daga fromapipi-GAM put -

sel ect | 'cﬂ@ﬁt kSRS GGt thiveerl tie’batks20 L EMS sintJo e sdledbupiilife (LRDCSEILS)

r edundant ﬁ é{bo bg% 18 is in the sliding | ower bank 22. Conversely,

t he n-chdﬁ F‘lwﬁs AEFROGHE 204 and 212 are activated when the output on the
respective 35 Wippée min-©Adf cirswits §6tb7] 180 et real/RRBBEY (r7nsistpis 2044 21 28r chamnebiuct i ng

Lg n'kfyéloc %tAagslsm%r Fos gm@rln{ﬁg gﬁtﬁdﬁ&t deBJ:nQﬁE%r((: :iéa&thbs%). baki 20, '2§ N- Qﬁﬁfeﬂﬁknééﬁﬁ] ietﬂ :Ttmge;]
V] OUS S SI St dal
e Barf B Bk A sechaatisor s APl SRS = Tk PP Th 0. 7)
180 t hat mepwmmmmnmnnormmemm Br©adsivitedvdhen the gipkdtive ower oupatisilest s 22,
b 1 [s]
can be r%%a&gcla% @L&m&%wém&&wa {10 Feafdads b&%@@@mm& &k 109

addi tion are_assi ne first redundant

el ement s bayed) Cawerselipthe pehagnel wnsistors g gpdale i %‘W‘%‘Fﬁ vhep the-quipubon the resgectiys: o
01/ 29568 uB}QT éeuacaaea Tifket UPDCSED@.0)) i14Rdre/conditing WCidicatd 1B theretiintiint KIAMI(WOHHT7E 18 t
(b0-b7) 8l A Bnﬁ ata stored in CAMcell 220 is assigned to the
first redu ﬁcﬁanf"ﬂéel 8??9? ¢REO) 36 and the data stored in CAMcel | 222 is
assi gned t o t He pseicwhosetferthsinge the uppprcheekR0 apdye slifling pwerppnk 22 ppsraie withAlrocel | 220

in each Glay*tBGindthey minPOAMick&sité ©6-b1)280 8t tepreSiat redundant blocks (b0-b7) 18 in different
banks 20,22, can be read during simultaneous operation of the flash memory 10. In addition, the CAM cells
40 220, 222 are assigned to the first redundant elements (RE0) 36 and the second redundant elements (RE1) 38,
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provi des address information on the first upper CAM output |ines
(UCAMONOWI2PE@3 or the first |ower 5 CAM output |ines (LRENVEBAEIM 190 from
each of 406 agdhessn a%w@mgu&ﬁbomn &B%Lﬂ th@da&%ﬁq MQ& phgader that

the firsth and second nation -0) is used lustrate that there are

two el edisigped tathefimy rgdua%n& ent (REQ é‘? #qtthe;data gtared @;?r’%@ﬁ?%@ aw%@dfq thggecond
r edundapddurdhi Blemént (RREDIS. Jherertnd, CAM cAlR0 mGadh@fitin shinp CAM cirtme (bORERY 38. The

(CCADU Ry e oRioh af L A AR R ERRAIR ab Sty |, 0
‘bankS5 c okt entryt lings LEAMOIITHR) 198 Fom F@b s@b% jddrsssyCAM grcujfs3é It etwald beugiad bBHA k

Conpar atfer tHaf the-firbtand384oRd aasigﬂma.g@lowxs uRd W ifustréte thatmﬁreu&n% elbditdsigad@awat or
circuit

C eoont PP IR A RS R o Bt S Bt B e B8k on of
t he basiToe upperiGAM outmplinea (UCGAMOQUA(1:0)0 h§8 agd) the fower CAM eftput lineg (LGAMPIEFH:0) 19 r cui t

di scl Osgg:ele&n&hl conEéé{ed wNche @p%gd RWEr vaRld dotpslor circaiesHE %, RépeEilReFREDUNDANCY
ARCHI TECTURE e and Wth the exception that the 15 reference
current = LA L° "i A5 I t he O evel and patent to create a reference

current tor &Eférrinbegahmdﬂﬁg Oﬁ%ppenrhank dompdrater ciresdtn 56 aap tha eer tayk @mpmtmect ion to
ground (c{}&f %th%ﬂ_ ﬁ&{] afﬁfe{}&{ﬁ% 1deﬂ1c£lh?org'h§t£1ﬁ5 E&f&ss; ”t i s
y aval

conti nuous m ni - CAM circul t 180 to
be read cira# opqzwewducwﬁswéﬂoarrffer tﬁS’ﬁé%"%‘i‘@%‘I ‘BS&PF“GH‘ 8- B3t AP rﬁ% thfﬂeatu ng a
pr edet ersECHIR-BASECKEDTAND ANCYS ARCHITREETURE,! to Cléveladdiwid tHelagceptivh @laghc e cur r ent

flowsfr rm?cu?r'éﬁg g{ﬁgﬁﬁ%us@%‘iﬁe c1ivgl :?da%le{.t t@é}eateba'}er%g?ce Bfn%ﬁ‘? lebdnd gt €1 ' ed

20 enbodi nent er an ara or circuits

56, 58 t%a!mm@ hﬁ%ﬁ@ealacvbw C°’§P‘é’@t‘ fojgeonpg S?%Wéc“fhé&fwnfwuaem disepesfongd

addr ess eﬁsMrﬁdnf:ewnhnu'édsl)thyaﬂahearrdem@eu‘dwwe miTAM aRcisl(sowTy 18040be reudt aut |ines
188, 19Q<n Ref %I’ gw gsa gg}\ 1S min] mlzeﬁlbg'rezéih %It]rgde% 'aned r/a c Ctln'a!ct(t?r\{\s%c that nlll<
corrparator RS espe ‘f'|ve¥y aar opera i on when a
read or miniyzp therefasengeequirent ﬂ@dﬁmmﬁ PPPIY pitage (Na‘ﬁklﬂzéd"(lﬂn WHEPE@FQH@N meferredwer bank
22, 2025 eﬁlﬁ&ﬂﬂﬁf, k¥R ladé 1wd ppériagh tdvo [oRN@Fbatic ch’pert&' cirduitd 56) 5@unhttaye r&becamer

conpar at, rcw t ess circuit
addr ess I nesy ‘(‘Lf&eﬁ ?gc&ﬁ‘)es?g@',v © ?)dr%rgés%'g m%%%l?ygtéﬁmsg?cénaulp errz'medp “é"ég%&.r ng the

sect or - papetdinesd8Rii¥ss of an active columm of nmenory cells. The deS| gnatlon

(5:1) indi catﬁﬁn{neaﬁcehm t6 @@uorhe dmﬁa&oﬂfmtmﬁcuﬁ@se yzear&:@
menory cel | ri.se

| i nes or-pbase ess of
T henat iy e easen Wi argT it i eihod pr B e Sk R G Bl De saha?%?
30 tHe uspstivelyr Dutingsyread antrite,@ppyealitytod npper comprrdter cib@ijt agigess linas G Gi1) BT or
el ectri Giber &4@5}%&1&@%&%& ithes agut BQ))B@%(&V@H&%%%%@E]?Qp@QHHﬂE%ﬁ s %mat ion

i n each the address CAM circuyit e su I|e er _or | ower
bank %%?F%&“BP“'&? oL mesgory b’@' g‘?stgﬁaé n B “d‘ﬁiﬁ“ér‘hatf}i\‘i\ﬁeﬁ‘ﬂ'f‘g%fi 2fdregef
(UCANOIB(ehctG/)ayoldrﬂﬂofmembdyeellsomsm»ﬂs odifignatlinks. nes ( LCAMOUT(1: 0)) 190,
respectively.pd t&@ml ﬁzgéd\éh&&é\!;m@atn%g&u W&H@n&fy%rs%% gmq{ :ﬁéa%dx%is bL ?ﬁ,

preV| ously stored colum of mem)ré ef ect
sect3r - HorERFr ofdetyes hak eqmpargior circyifs 36, 58 nesqlmwliswcﬂ@msmeémﬂgs e prgyioutls
conpar edtorell addidseinforntenih kach plrma‘aﬂdmssttAMmadts Sk supplied @ahe Upper €r lawe baskven bits

s Lk
oddr eoe AP b Bsell bilfipd e AAPLEP e WAMGUH15) Por B LonBARR
| ower béH‘R"‘éWﬁ%ﬁW@W@i‘)})dﬂﬂ fegveeyelar@eugde‘epusl bmfﬁ*&ﬁm@md iduessiofthe he

conpar i onﬁﬁy stofed colemh a’rmdaa@&dus 28 tld{ ie G Gve, dnd EHe Befor-bdsédadtess BRhSdcveed

addr SS %e col ugg nmenor ceI s 26 that is defective is five address
0f7J 8Py Oﬁ'ﬁefbch |ts the remai ni ng upper or | ower conparator

CI rcuits 56, Ibde prasintlypmfarcd probodizndutr since th@ANE exverchits bfbirBey dee stome witltintbe

hi gh- by tagarQk cCARMWrENE $4, fl@Wnialidr&S cmcimmesmah,hﬁee GpperalRdoRPRAd cR&ts $607 L N-
The el ectlrl c signal representl ng .t he X:te or Towbyte identifier on
t he uppd&F OEARPTREPHRALr CiFfds > @mga@@w&"fg iy ylicing ghe spmpaizon PhibeFctegiedut put

| i nes ( laddtdstesTiDfther Ginke thOSoredt address afxhe @thnin\of inkysory cells 26 that is defective is five address
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5 respective upper or | ower bank conparator circuits 56, 58 to an always |
conductwopl2besgi c "1") electric signal. The electric si §GAMUSPYEPOELent i ng
t he enabl e n t he u er M out put Lin

CAM out pdf*™ FFF@’é‘“’(“E (’"1“°E5‘5’¥1%‘(5"%W‘% GCéWSF"é%T“b% a?dﬁ")ég ?égﬁ'é%‘l‘ﬁ {?é'e‘iﬁﬂeper
and | owelthethighdbyte mdowpaytaldcxmﬁmand:tm ¢ngbl& 6s pré&®uslypseforts| ect ri ¢ signal -on the

upper enable l'ﬂl@éecw re@ﬂm@ rthet(l)l% ﬁ&t@m&w—gﬁ@ﬁélﬁﬁéﬂ oftthe gé}ﬂg{?g&u% |r>] eg 24 66

respecti vel reyiou er r
are el ect(W%lﬂPP}}o(E@) i%‘r?ﬁg‘ﬁi:’é’a' Gk Y quepys lines E‘&N@E&? @A%PF’@&‘E}“WSL’% HYecoder
ci rcubt wmcﬁempp&doIMWen@nEbcmphmmems 5@ 3&to a0 Biwhjl’seondmpgﬁowﬂ &) klectdid sipnal.

( UREDEN) 4el&£nc gl?al \le \é\é‘éﬁn g'&]@% %le 011 g)g %E%@?MT@S E\fbf ZiSS%r hé dundant |

bl ock address ank
respect i MCVCAMPE‘P‘B@P%@‘ %‘J@l ‘B 19019e CPIER?{FHB&WESFSP"@NR/PRP@%PW Hf”é’bﬁ““dec oder
circuit %6mpatlvecirctii®e6,586d anreiehasﬁghamldfeeﬁ;ee&amé lide NEREDEN)i60 tithe/lowidr ©xablé 1ife0| UMM

of memor %(%%%E{Nﬁ 602 Ie ppeaﬂ/%lgl ﬁf ;grgjlc% seYE) e?pnq IM? engtﬁé llm\é§ 64C g‘ie“t#@“ﬁ% allyc 1Oy

cells ma arator Cclrcul Ovide a

pl ur dPi t yolwc‘eé |With the redungpngn GAM read d{ﬂh'e’e?oé%r SEQUt P A E@B@F’"WGCWSM}}H’W cont r ol
| 0gi C Ci lufpét dndblEfhe (@&DEN) 84 il 1\dr EndblOfine (EREBEN) 66 indici @tlaba r&d\ﬁd@ﬁﬂ'&k ated on

an addres out an e Ie Y,

and a h| d"ﬁ% ro)iid %E?"H‘I | ne[ge(sl-%%r%?%g % rfsﬁec lP e pr eesl'gpdfgfogedlpbly %}eéer ?g%“cy
enbodi nme®AM kiddemindspder coeuitiSwer bank conparator circuits 56, 58 each 20
conpare a bit vﬂifen &lbec@ﬁ&&aaaa&aeegf@&bkvﬁﬁﬁﬁﬁommsﬁeﬁﬁ@key Jenezsmaug adfdctive Of

el ect na resp ctiv na nes,  are

G dhat &0 0 e gl ol efpo el mairh tedafi piiger RO ErpppamoR S 36 ARG 4t

sl i di ng Iplytity obelesicic 2ignalstetbpmerestive hpper on owed Hagkrontef logic rirpuis 6§, 624 Thepbraliof poses
of brevi Te%cmésm%ali Q& erSlEd Jnf&ﬂ‘ add%éﬁd&%h@& 104 (YICORS 294) ad ASHILRRBI inP BYEE) 28 1 N

addition, the electric signals fromthe upper bank conparator

ci rcui ts"@é‘héﬁ é’éS‘e&‘é‘%‘itB'l‘FéﬁeB%Tﬁezgfsr rst redundant el enent (REO) 36 and the
second r edundamthe @ésemip ptefedt&d enfRbdimend Five vigperpr lowerdask cpmpagitor cirayits 36, 58 chch

desi gpat bGhpated &Laﬁ&é&@&ﬁ&%k@& aaegéa&aéwaﬁ}aﬁtyaﬁa&mc@tgm oftle REgeb@vef i rst
redundant_ el ement (REQ) he second redundant el enent

During op&pehlinegnfhe Wf@”‘“?srfée ‘{fﬂé‘@f‘d B Rpany Gt Grdentity g Hpper bagk 4‘?&0%,\“‘?: onpar ed
and mat c Kiéhglidver tank 22, regectivéle, asiiodirated o Figed Fadplrmess efhrevithahelfppeef teddr ess

Mt Ch OUGRLidn WilPbelol ¥eler 5athd 2o, %ﬁﬁdﬂ&gm@auﬁwqm&wggmls%m%;ém the
upper bank conparataor circuit 8enerat es a conducting ele Si gnal on

t he uppeFORPARISF ereuits 56 plfosltienpte HE gapt ggment(BEO) 3?(’,l‘fdtq‘f’e°’F°°“‘{ ‘ﬁ@“ﬂ?ﬁﬁ‘éﬁm"' ank
conpas at (RE1338. QuspievibBSlygaiathathedesignaden(@E0)is teprgserhtive bf signals Sssogiaed witinthé firee upper

hi gh- byt ( U&ﬁﬂ' ol um of nmenory cells 26
that is %%%EP%@JQ{QF%%) 3|lén gﬁﬁéﬁbﬁdéﬁelﬂsﬁ dggg\??ousl y set forth, the
col um of nenbHYRsERiratien. Jen theypper %P@Hﬁ“&é““&‘éﬁﬁslﬁe"e opripazed and mafphed e bits o,
byte or bfthe seawblngd ﬁdreéEEsethphppéraharésy maxth etpuink (Y QOM(1 9)) 2BGbegibdxendupfngr Inor

| over D Rbiues MRBLALRE el BB ool Pl Snfle i Slchele ifhuPon Mok b ©f

r edundan urt ank control | ogi c

circdPts 0‘623“ I“GZUY%M}) Z%Yn dFugthery e “B’&T’Hé'ﬂti?ﬁ"??ﬁ?f °E6’¢f|5é g@FfP‘éiﬂ qoudugting elegiric | 5 g
<(: ir g ui t aet sgxh&mﬁd l@p@ﬂlglab,w &fpﬂﬂfne (tmsemmlﬂg R380f BEQNARDE mErhdrg ehlls 2624R4 @l
redpre r edundant er CIrCUI ec 242.
The r edungec%'l %‘é beylle 'Es (ifi SI er o‘%( ?’eﬁ%‘f e"c1° { r§§e81§zé &Sgsﬁdééglwe ca)"zli)s t he
r edundan locmded@ebgfebyte@r the bmbybn'ﬂle(phwp'ﬁéelm ygnzm from e aippereflavgebenk pr edecoder

circuit a@mlrc&la s@ '39ar261ﬂ=cte@l@a pRFafityoERERIANrédetods cBduitd, BRIuldd isthe dppgdundant
el engg ;g;‘ 1? gogecond redundant elenment 18 |i WHO 01/ 29668
PCT/ 8500 fo ‘(gﬁéﬁ %

%espectlvely in the upper and | ower bank control
| ogi c ci itsf or purposes or brevity, a redundant

predecoder ci g ot BRARRADRALh aBad DRt AU AR ATl G Oder
circuit zero ?;gé\ds’(& %ﬁeﬂ% y Eﬁnge ;?geg regecoderﬁg‘?e?cwt one
(redpr edgeyn)iangpggdewdpq cmbyg OpR (%p}g@@ld 242, H‘h%_ra@.‘ngqnmedecoder circuit zero (redpredec0) 240 is

the same as the redundant predecoder circuit one (redpredecl) 242. The redundant predecoder circuit zero and

40  one 240, 242 are representative of the first redundant element (REQ) 36 and the second redundant element
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oper at i e redundant predecoder circuit (redpredec) is disclosed for
oper at :vg(gow%ﬁﬁg]respect to only the 5 upper bank 20 si nce)PGE@}sﬁW'@ﬁl in the
| ower b | S8JT%n . J dant predecoder
circuit (r é_jd%ilré gcé')s |’nctlh%-'g) S f‘%ﬁ%ﬁ’g ic? 1§/u%£1§§1{\§3%5{_s§g{€33 aﬁ’?ﬁﬁfe EPUPRITS O

i nver t er 98- 2 refypdaBt prderodsr cirgpit Gredprader) Fppresentativs of therpduntiang predeecdbricircuisaernect ed
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hown) "t Tt o ol Bref bl Rl iR Rloh g e 5 i o
merory cEPFdankgOsingetoperation n thelpwerbpnkds thesamhie upper bank 20 and activate the
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ecoders vat e byt e e redundant el emen 5 confai ni ng
the col uzrfﬁs%%fa e éﬁ‘*ﬁ 2 Wgr%?' ?’l I‘i%‘% pales %%* 263 flecically somperied 35illvsteated dnskie 84-r c i t
(r edpr edéepreviaysingst fouthitvdien d5yivagddethe uppe bankgoradoSlogieicitehies 60 pisable thetUgbidiy/'t € out put
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el ect ri chgiiyfrououliges( L) PR ecacheof the firstybrowal thedifth adrdsesphatehtpatpadingsy e

col um ofUYGOMY(I:0)) 238 andthe Wyiper enfbidutphd AEk (OYCEN9))028Bkdnn@e dperbafdQomptacdf MENDIY
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signal s on t h&sRipyRusly prit fprth. theyapeer enable output linee @7 YGEN BYTE( hodXhe @3 @hrolek ihg Aifih e
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enbodi neﬁ}‘dou%minéﬁﬂ-ﬂﬁg‘fﬁi‘ g{ﬁﬂecoder ﬁ%{}g it éredpredec) provi des el &ctric
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decoder dntydntanelghe Git¥ (RWhIR), OiélrihthdahtlcREiSnt 3643 i cking
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non- conducting thereby disabling the |ow byte of the UA bitline decoders
from dewodi9668he byte that 5 includes the col um of rrenﬁ'F?"l@@WF'?ﬂZG t hat

def ect Simlarl th | ect th
i G byt edkees iR e QOIS HRSORGEE £ By oonist B ORI IR IR P o
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S BGr e Db 15 2 9, SRR 5l SRy e
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(logic Qle)conarﬂ.dofanefne@reagtzsmlsJe&dwadant | ow byte l'ine (REDL (1:0)) 292

begi ns conduc pr es ferre r. ash
nmenory 10 i ncI&'tf’Hl léﬁe{fp g%%qe RS g’“‘?g' n a c ?% %i&on(z?nd"&mE
r epailds tamesprcmulredaxtdam hxgh-bmrmet(REﬂH(il ) B bpgtnhemé',!?p@r tojseable tpgedyndantUschitting di ng

! O‘é"er g ba?&o?e?% d@&ﬁé tﬂgreédnﬁm SRR S38ABE Ak @mxakeﬁh&eﬁqnﬁeg%@%yo&@gamd
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ocks b7) 18, ar | ons 1 n the
addr ess S&RAPRIF decorer ‘Q“’*:?li‘e PUiBp lings @Bﬁﬁg‘r@@})%‘} ‘é“W"P ‘é““F ggﬁﬁ‘hgg {/a TR ead
drai n desiochenrt 1ov-byeelint (REDLIIRER2P20egitslzendbating. | ocat i on of t he redundant

bl ocks (bO-b7)p,d g, yB&?en%b&nﬁ&%@gﬁerLtQﬁﬂﬂh%ﬁoryqf) ﬁ,cls&aftwwa,alaécex bA3Y
addi ti onal storae ocations are _require iffer

possilBl e “tﬁ‘a'ﬁ‘R“cZG’a! YUy RIS IO GfouR ah the ?aé’ﬂﬁl‘ﬁ‘ﬁé['rﬁ"?‘ﬁweg‘@%léj ET“B%&S‘?)‘" ilt'?c'j"gll%weé Ft i on,
the r edundmys.mwwoambeﬁﬁm Mhectonfizoably bicatairedundaft blogkshil-bfe 8, ang adsoczated with s
decodi NG o0k fhdifor hlicidipd MU 54 fige 3 ciisBLbiON) (ERRAGRS COMRRAS ara.m in the

upper bafk ower i cat e_seéct or - based

r edundan dgeoder gigcyit §&bapad op the bagh g’é?“°%1?fdhe§ﬂ“maﬂb}”9°ﬁ/€g9 b7) %, rpinge Dystorags losations e

i ndepe n d aﬂtcmmﬁtmé, h@4Uditibnal $icRags Bxdtiois-atrequited te deemthafortie differ¢npossifpank bank 20
and. 1, ocat.lygé fithe :&\Mﬁ *Bfaa% %7} f m aB!nH]uF fie @@Lxﬁ%cﬁémn&a Slal¥libdoddd RIS 50

opera |on ore,” Intended t he foregoi ng detail e

descri pt iPonidesalugl adsismserisepding f‘FF'FG@E‘?‘%l?Wé“‘?“&T #é? a]{‘ﬂ‘i’afFmee RFAON R e JRReT [c’jaf‘?lét it

be under 2b Qﬂdxetstikﬁﬁg lower bank R eDupiMateGotkaifased @dundancy aircuits thi tiegpppelr bndaslidingleweent s,

whi ch ar n | L fihelubes bank YAl N Thi s

~ Sheet A e“b“‘a‘t’é‘g’ ‘ﬂek&%fﬁtﬁ of sy +b|§5|t2’?fe§€'{|a|ﬂ)'ﬁ e g’;e i |: VO 01/ 29668
(r Pcwmmezm%m@nammdelawdmnsﬁmwi@wi&wm% 11111|)|| *CLMs 1. A

dual Jgank addngg &eﬁw ﬁ@:ﬁdeﬁ)lﬁttt&rfbré@ingsaﬁleﬁHeshﬁﬁexd:erregddathaﬂlngtraﬁw rahedthad bank

si mul t anegus op me pank; and
a slidi ng‘mr%\m {Petu%ir}stogp t£a¥ it 15%1 fgl%w r@%falrdsqﬁélﬁﬁﬁk??l;afg%vuglgsgﬁlwdant n%%%%: ks
(18) conﬁd@ﬁnﬁﬁbﬂlsym@éattoeﬁof\ﬁ&ll%lh‘l*’WOSal d upper bank (20) and said sliding

| ower bank (22); a plurality of address CAMcircuits (54) assigned to said
redundant bl ocks (18) for storing a plurality of sector-based addresses;
and a redundancy CAM read drain decoder circuit (50) electrically connected
with said address CAM 10 circuits (54) for reading and programr ng said
address CAM circuits (54) with said sector-based addresses, wherein said
address CAM circuits (54) are readable by said redundancy CAMread drain
decoder circuit (50) during operations in said upper bank (20) and said
sliding | ower bank (22).
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. 2. The dual bank address storage-system of--claiml, V\/ner ’ﬁ @r;u:[ﬁ addr ess
CAM ci MO 6(854) i ncl ude a st orage | oclé N are
confi gur bI y associated wit h”@!ﬁ‘l m immm (20) and said sliding | ower
bank (2 y sai d redundancy I‘ﬁl n decoder circuit (50). 3. The
dual bank address storage systemof claim2, wherein said storage |ocations

are congigur %d:ummq(mr&ast&aéeaﬁ&nl @%ar%e@feaﬁ.aanéy hadidd arkinlaeds (18) that
are associated with said uaﬁége Ioc bank address

St or age REPUPLIRRIY depics it fnc il b§ 8&&‘5‘? gglgg '@Xﬁﬂqﬂl&g& CUPEES) assi gned
to Saidr edupnianw obedunizt {ldc89 (18)a0kfigguablp pkated| vobdtsg diupper teek @0)ppeid stidimk  ( 20)
are reagl, go .arepair in said upper bank (20) and said address CAM

ci rcui ts“}f aSSI gned to said redundant bl ocks (18? configurably |ocated
in said sli am@hwv@mlreﬁw fieyis (3 assigpedde id redumdantplopks (LY) for string gipfprality; dj ng
| ower bafséctdrdaged addbesdes; asdhe dual bank address storage systemof claimil,
wherein a pl ure%mdtar}{:é éMtS)rEa%rd% Lo(dg ‘%Er!: ?tR?O) el&%muﬂecq%negké \bﬁhns iﬁ%ﬁ es?‘eﬂl(/[ess CAM

circuits (54) sal raln aecoder Cclrcuit
( 50)10 basieatits G for regdingand @rpaltam@mg@#ld eﬁdrSSScﬁAl\s gircatitsy(34) ovithl sair segsprohesed aqdiegses. t hat

ar e CUr whétbih Yaid RBE CASL AR SR (54) fre remsle gy aba rRidanTNME 80 &rhif BRBMRr Sicait @0y Of

claim1, wh CAM 30 d drai
decoder %rfnlgg{r’fi%ug’(sg'gﬁr‘]“dl E g@‘ggﬁb ‘?d‘g‘rnégwerg’ﬁq‘t%% ocks (18; e?oca’[ gldni n said
upper bank (20) and said sliding Iovver bank (22). 7. The dual bank address

stor age 28 yst G @1 vahiHadesk smx\afaes@ﬁénno&mnm &@l%ﬁ&m Q&Ms@mwch@s §Hibdic! ude a

D s i e s e Wi ko P ond S 05 BB a0,
| east t\h@kﬁ%bmgdmdomW@mMre@idrifm@cdbedmmm address storage system of

claim7, wherein said mni-CAMcircuits (180) can be 40 erased. This Sheet
Has Been Replaced 21 111111111121121111111 1 i li~ WD 01/ 29668

PCT/ US06/ 279 1he dug! bank aqeiress stgagnsysiomof claim, & sthereig said stares focatiopssrs configured based « h
sect or - loas baik loedionafasid yedimeant bigcka (18) thiat adeiagsyciatedfwith eadd worsge (ct@jond hat ar e

| ocghed,in 2 T wa@ahﬁ Mards st()&gwsggamf oRIPE '&ﬁeré,& Sha dathls dménledi% (549 L&gggea o

menory cel | redundant columms of nenory cel
r edundartid ’61"6‘5‘?{‘5"1?%9 s)éf"g-‘gﬁrd'i’ﬁ' Jogatgdamais uppsE bank (20) 455 zepd tg m&‘fﬁ?é?l’a’é BfRIAEPRY)  and
a slidi menkizoperd shaaﬂdreésn&)M cifeaits(54) usslgnddasiaidsedubtatitdivela|( 53) ofigd ihlyolocared DI

device g9 E;,Fq:, ﬁﬂﬁ% g,‘égg-r circuit (50) for |

decodi naﬁa {ng éatl Egg%qsal *redun gga?]dtsqﬁl lgw%%gn?g% in said upper bank
(20) and said sliding | ower bank (22); a plurality of address CAMcircuits
(54)psel act ri aat dudl raRKYAGEds SBraid siydtenSofichlini B SuiErela R lyiraliAM st@@d ldditihhd’lnchiﬁ@d decoder

circuit i V. [ I

sect o - Bsgtggéala 81‘3?5%!& ct,xrc Wﬁ é%é%rg Pead Q}%ﬂ% r%andgncg b%&’l\/?a&%ll’-agnu cg%lt (SOI) based
conf i guP&bP@kB’Qat'§a9fd’“?‘€dﬂﬁﬁémé3i“wflééb“twwntb'é’ew@ﬁesﬁﬁidr cuit (50) to be
associ ated with said upper bank (20) and said sliding | ower bank (22); a

plurality of ar at or 56). el ect aII connect ed
B thosart aqdPERsT vk RERRI S dhorslatt Widsih Sptingaie b Rgpmbey DREE
sect38r - ixad d@ingehgdes sircuit (SQ) is brsed oft Fmttltedlslé@t bleckd®detatediie said upperfbagk (R9)jand said 15
active GmiidgSwepbank®@aPry cells located within said upper bank (20); a
plurality of | ower bank conmparator circuits (58) electrically connected
with said address CAM circuits (54) for conparing said plurality of
sect or - Based Thcdinkdgskaddreds sthrage syawnefdlagel whereih sgieddrad EAYEdrcdfs (#) include a

plurality of mini-CAM circuits (180).

35
8. The dual bank address storage system of claim 7, wherein each of said mini-CAM circuits (180)
include at least two storage locations.
9, The dual bank address storage system of claim 7, wherein said mini-CAM circuits (180) can be
40 erased.
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second active columm of nmenory cells located within said sliding | ower bank
(22); awoow29é& y of upper bank control logic circuits (GT/E$W2MLCal |y

connected with said upper bank 20 conparator circuits (56) for electrically
exchanging at least said first active colum of nenory cells with at | east

one redungant aCfuhitbark sﬂﬁulmmroyerﬁﬁh h&n&?@vxcl& QiR leBie- Ha&d?@h:@aﬂé?ﬁﬁfn la?mlamgyZO)

when said_firs ctor

sect or - b&gwrééa)r g‘é maﬁﬁﬁ”‘é’l“ﬁﬂq‘ffr grﬂ%?‘@a%@?‘ﬁﬁaﬁ@ccawnm “leﬂﬁ‘iyéens
Ci rcui t s (7652 relhwiadtcolupns|of mersmyeadls Sd), swid redusdanichldcin (E8) ato aonfiguratdyipared incin
ci rcuits uf.p"eﬁeamt @b) aﬂb gaidfng mJeJ asn@ezzg)hgmw Gari binduRBSdus SRtaforimRReAs! | Ve
col um of nenpry cel | east one redundant col unm of nenory
cel | s (34y™I"¢8&t ed i n sal d sI i ding | ower bank (22) when said second
sect or - based acdumiary CAMBRSIrdc@br ciraiitdsQ) ol dabdibgya badk 16aGdnf sairedfdant

addr essesblocléét%ilhﬁd?ﬂﬁ@baﬁ?@@ ﬁd%lsﬁcﬁr&qm?bﬁi?gﬁ&t ion menory device of clai m

10, whereln ura torage ocat | on thin said address CAM

circuits (54) aaheliyohfddrger M gircaissd e plagracgiiygopnectedivith seif Frdpndpnsn cAMIead degind - 30
sai d 18l | dedd@r h&\ﬁ?{sohaxrbkle&tiaa) stor:lng andmlngua&xamaakseamrwdea BARGHS wﬁ@aﬁ sifd on
Ergg?r gngegdéﬁssdc‘llg)% \Xg(f,u %@h e’con fglp Fl P sax rgluxydo lp r-CEA% a?nncleco%er c1rcué}g%og q)l reul t S

con oI CITe are oper
el ectri ca#swteémhmpgéhlﬂ(2(&endls@/léslt§|allgllﬂqubadf (Z%m)ry cells with sai d

r Ied gndanlt col y ﬁm@fof SRk csﬁ.!,aka'iore%}:s (56) eﬁeé’eh&illP&B%te@ﬁﬂk&a@Q&dréBdAﬁ5 sai d
sli1ding | owe

t
v co PaPae i 1 St e ol B GES S B A are ho] B PP 1 10,
wher dpn s‘awdccadmroéssnwlsmmedwthm sfidupperibardl(@e a plurality of m ni-CAM

circuits (180) m}ah ht)M:rlerﬂ(IcBﬂl Ar bikchudid (58) 2ibéirkchily Sonnedidd ﬁn]ﬁ@i@%&drégb’v‘é,qﬁeen
Repl aced | MU0 01/ 29668, PCT/ 1 14.

Us
The dual °'6°élﬁsk(g@| ??ﬁ?’f“%i‘ﬁ%ﬁfﬂ‘g PB‘E‘&WQf g YaetaldrsyE Vit wpd tefar tf?f"’g % Pei n
each of s=&om activecoludidf memony cells Be4tei3Gthinisxid tlidibe lover Hak(82); t wo ad dress stor age

| ocations. 15, fﬂ&ﬁty@ er'%?d?c‘émﬁx‘omlélé @H&Gl&gfﬁ) Qsﬁ{cﬁty'cgﬁhe&&rm{thﬁi?ﬁWf claim
13, ere| n sald mni Mcircuits § er ase The dual

bank % rrﬁ?"EPéﬁi@bﬂ%“‘Sﬁ%ﬁP S PlesTAL BT e gt et 5) af %Ef HPYReTy™ Pifells it ®upper
bank conteawbne rédogant calism ofinfemofy LEB 34 locktesidn widluppeebank @AkwicosWid fait sdcogbased
circuits aj&e@&aﬁgsq,% gggg,g%ml@gf:ggg}&g,gseggddgss@; al{deast one active colum of

menory cells wth sal one redundant menory cells (34)
by deacti vati ABUrHY gt lpwer bankcontral Ipgig gircps (@é?‘}?fﬂﬁ?“yéﬂ'ﬂ‘e“é‘iﬁw\'}é‘l“f 'ﬁéeré?a"rkes pective
r edundantonipatator dkeuid €i8p fhe electrivalyxixchangiger leaarseid sdcordiactiye cdlumwenf mbvaork eellf Rifh &22) |
respest i Y& Yner éndaﬁ\cglu&l. omnl'sry%ap&& @@ﬁa%saﬂgﬂ.&tlambmgﬁf Yhefl Sd s@&mw th
sect of - based T anc

that rncludes an er and a sl i ding
| ower baﬁ%w(‘??ﬂad%ﬁﬁ‘?‘?'?f?R‘j"f%??P&"ﬁb‘}yt?ﬁfF‘P‘i"}?seﬂﬁdq“‘éﬁ&ndant bl ocks (18)

configurably located within said upper bank (20) and said sliding |ower

bank (22 a at ed
B o o w08
menory cirtgnswithin sqighaddress GANT giecuitsdef) wefmﬁﬁursbéx agsopigher iWithsid umﬂeﬁtews@@e&%) 20
an adolr esdd shbing lo@g& bakaryy. for storing a plurality of sector-based addresses,

wherein said address storage neans is assigned to said redundant bl ocks

(18) and said colums of redundant rrermrgl cells (34) and
12. The dual bank simultaneous operation memory device of claim 10, wherein said upper bank control

logic circuits (60) and said lower bank control logic circuits (62) are operable to electrically exchange said
active columns of memory cells with said redundant columns of memory cells (34) in said upper bank(20) and

35 said sliding lower bank (22) during simulfaneous operation of said memory device.

13. The dual bank simultaneous operation memory device of claim 10, wherein said address CAM
circuits (54) include a plurality of mini-CAM circuits (180).
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stores said sector-based addresses to correspond to sai d upper bank (20)
and sa™P YI29668g | ower bank (22):. a decoding neans el ect??g}i’lsmp @Hnnect ed
wi th sai d address storage neans tor sel ectiv rogr.amm ng of
a0 addfeas Tor GRLEE HBSRUR PRGN U LHUE | R e PR
redundamircumosﬂamc(ua&)zleaﬁswoladdreasetdragerim&mrd upper bank (20) and sai d sI I di ng
| ower bank (22); a conparator neans electrically connected with said
address storage neans for comparing said  sector-based addresses stored in
sai d addPess 8¢ tebiyek siulitecoss Py iRadnergSsyics of elefiridatheret sgid mink-CAN cireRis ot e
in sai disoppebe aedk(20) and said sliding | ower bank (22) with sector-based
addresses of a plurality of active colums of nmenory cells simlarly

| ocated in said redundant bl ocks (18) located in said upper bank (20) and
30 sai d 16| i diThgduabheek siyuligrecppopprationppmaryisigyiee of ey 18} whegsd said yigpgfiagnk control

el ectri qgdid chcv.Gt@ nla@)cah&&d%m banRc6htroRBdic a.emaam)t aycnm@ laschfmgs safd st brical | y
exchangi ant col umms

n
of rrenoray[g’f 8‘?‘!"@" 5"‘"%’ | %Flwégn%/d atieasé ared r?i%m%msc glign ?}e lT r? C celtls (g‘ﬂ%é’ T8 i n
sai dlOuppeespistivelditlie@pcoderdndsaniidting 4 relpentjve roduadanituttite decodyr igaiskippen and sliding
sect or - Bgae HanROdH £558pechbeysal d active colums of nenory cells natch said
sector-based addresses stored 35 wi thin said address storage neans. 18. The
dual bank sinultaneous operation nmenory device of claim17, wherein said
addr ess 19t or agyénal tamiasirsuliamobsiglerstich nehomy dbvideywith fecwt- basaigreduhmta)ftthaminsludehat are

confi gur an g[g%l bank (20) and said sl i di ng | ower
bank (22 ‘?pérx ggzl%%hg%@%eg\ﬁ&epbﬁﬂﬁ) P N VT VL 11l CL

Thi siSSheet el Fe‘ébfrda*&ehcls‘(ﬂfii"fﬁ&“fa?‘é/ locgtgq yihin spil upRet bapk £20) %S%mhé%es
PCT/ USCObwes 8ahk (229. The dual bank sinul taneous operation nenory device of

clai m 18. NGl il bohy 34 0F A0for) AHPLBARR B e I il Bl@ieg. Dank

| ocation of s are assocl ate sai d
storage | ocatHuEH, of solgrns ofpedundinmpraosneedtid it ratore! WRSHY redwdrt lods ¢l ai m
17, wher@$n said bank control |ogic nmeans are operable to electrically

exchgnge sal %n%%ésys?orgg% ngm%r?tfomgeaﬁﬁﬁi C?Lect%r-mséd@a&@s-'lséi &h%glﬁﬁgﬁ‘ﬂédrego' ums _of

menory cells d sal k (22)
duri ng sTImSF meatels assisendde %ﬁdur ndgfit blagks (E8) ARdhaid golgpansiof redundayt rzqnorym&s (34) and
Si mul t ansidd Sai®REbrabas<ARddTESSR wcodamxﬂaa said uﬁﬂeﬁlbaﬂk o) anﬂ\fﬁh&fsﬁﬂlﬂg BaérGarkqz).ess

fSt orage rreans ecf‘o%{;rl%leanf glec?ncglll ucrogne te(y m&fsmga d!mﬁ]stor Sglg Im'é:%r{s"% §elé<:tgL vngadxtng?antd each

include at |ea orag e ] OCArTons aneous o
menory dreeerassniggfof sdiddgness gtorassrmﬁfaes withssaifl spctoribpsesdpddresses for gaid Fedundant b!@gks u®

er asgd. 13,65@3sa.&%pggm@tz@;fmm@m@mw@p@km0n in a dual bank sinmultaneous
operation menor Vi ce oper.a nd .a sliding

| ower bank (2 ?ﬁﬂ"i"& i °°§5°t°t§3 i said(?gcﬁ?sf ?‘8}“‘% d"eé'g g%r(f?m%’égesa’daddr esses
of a pl usecidribaspd éﬁdreeseﬂ stpmeddn g#id addrpss stgrageaheans agsigh@l to sdidhredundant ldecke@d)ilagated inn sai d
gg (r:Jte g r bgdgda u J%D%aangﬁetg ;@ashld snai,dgdmgbdn@mf w.b.%gmor%saa adg%%ﬂeﬁcffre H&xf&?ty Sfdchive
ccor d g 4 Emp GG DSt B A e Py ST fend 3 e 2 2p
def e¥t i veaidisiilingdover bapb@2); BEink (20) and said sliding | ower bank
a bank control logic means electrically connected with said bank comparator means for electrically

exchanging said active columns of memory cells with said redundant columns of memory cells (34) similarly

located in said redundant blocks (18) in said upper bank (20) and said sliding lower bank (22) when said

sector-based addresses of said active columns of memory cells match said sector-based addresses stored

35  within said address storage means.

18. The dual bank simultaneous operation memory device of claim 17, wherein said address storage

means includes a plurality of storage locations that are configurably associated with said upper bank (20) and

g

said sliding lower bank (22) by said decoder means.
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(22); conparing said sector-based addresses stored in said address CAM

ci rcui two(2yessi t h sector-based addresses of a pluralit PCAUSBRTHE col urms
of menory cells |located in said upper bank (20) and sai.d sliding 25 |ower
bank (22)9- andhefuethapk LBIPIEOR BTG FRYOY devige g al“f}és’é"a‘l’rﬂﬁf?é‘] W eRYPs® &l | s
Wi th a plehfigired Basedlon b BK HEAIDE ofe4ild teduEand blocks T8 Ithat ae @dsbcated 3vith sdidstaage d upper
bank (ZO}OCQ{(\)d said sliding | ower bank (22) during sinultaneous operation of
said nmenory Gevi ce when said sector-based addresses of said active col ums
of menory cells match said sector-based addresses stored in said address
CAM ckrcygpts (addimuiBReoddoperdtitd ndRbiy @evidelof Qdimi1m vihidrein aidMank Gintdd ldgleeneaddiet | onal .

act of selectively.configuring a plurality of or t hat are
i ncl uded °P“ﬁ§’i°é‘i" %e’%&aﬁe”é@ RpcaepvesopEns & m?%csnté wﬁ'@%‘?é‘#ﬁ?‘%ﬂ c\l}\ln&?% Jéai d upper
bank (20)memory cells £340linshid wiperpakky @ endraid islidingdgwer bk (93) dutipgsitigltascoes opgration 8f m 23,
wher ei n 344 gleaddisRs CAM circuits (54) are electrically connected with a
redundancy CAM tread drain decoder circuit (50), wherein said redundancy CAM
read drain decoder circuit (50) reads and prograns said address CAM

ci rcubt s 2(.54) Tht tilulsadots speredon ineinary deviaatidamd dovhereinsdid 4ddtess storape mgansy| | |- V] | |

LT cmpril e $1uml B midRe AR5 e ehoMuciuat didebibld sidrdgblobdoms:~1 1111 11 24

22. The simultaneous operation memory device of claim 19, wherein said address storage means can be
erased.
15
23. A method of redundant operation in a dual bank simultaneous operation memory device operable .
with an upper bank (20) and a sliding lower bank (22), comprising the acts of:
identifying sector-based addresses of a plurality of columns of memory cells ( 26) that are defective
in said upper bank (20) and said sliding lower bank (22);
20 storing said sector-based addresses in a plurality of address CAM circuits (54) according to locations
of said columns of memory cells (26) that are defective in said upper bank (20) and said sliding lower bank
@2 | |
comparing said sector-based addresses stored in said address CAM circuits (54) with sector-based
addresses of a plurality of active columns of memory cells located in said upper bank (20) and said sliding
25  lower bank (22); and
electrically exchanging said active columns of memory cells with a plurality of redundant columns of
memory cells (34) in said upper bank (20) and said sliding lower bank (22) during simultaneous operation of
said memory device when said sector-based addresses of said active columns of memory cells match said

sector-based addresses stored in said address CAM circuits (54).

30
24, The method of claim 23, comprising the additional act of selectively configuring a plurality of storage
locations that are included in said address CAM circuits (54) to be associated with said upper bank (20) and
said sliding lower bank (22).

35 25 The method of claim 23, wherein said address CAM circuits (54) are electrically connected with a

redundancy CAM read drain decoder circuit (50), wherein said redundancy CAM read drain decoder circuit

(50) reads and programs said address CAM circuits (54) with said sector-based addresses.
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