EP 0163 ’951 Bl " 2 Description

od"): using a pre-short-aqperdtion between the re- spective data |ines. The

m nute | evel differnence, BACKCRERMDORe®PBsTBE | NVENTION 2

which is est abl i shed between t he paired data |lines on the basis of that

reference potential, is anplified The pr esent invention relates to a

dyna‘?ﬁsﬁﬂl’“% by t he operation of the s&#3adsiagnsl Rre-phop-opquion betmegn the rer g
%Qe random access nenory 0, GEFQ"VGS‘!?%E'?ErT'Be@'“%eF@(R)IF'T‘P’Wﬁ‘?ch t he

r ef e'n”%@ vesr JHﬁdNYE(S"Tf% first part of”h'E'P 5|%‘1’¥a§"s"°d between the P%’E?P dingsg

generayﬁd b

. pts¥er"bf"VP'5'°t ﬁ%af?seaod %%@J&r 1oy b g re%gw;fﬁ@ﬁ?eq Ieg for
exa ordm of th%g A b cg{%?if ory g{ i o :’9 :!z i rB'ﬁfgn and
I ﬁ pgg man gﬁg eﬁﬁmsgl ecti r;go? ‘i’f{ﬁ?azgg, F 95;(‘5,93‘; dat a
i ne,§J &L ,gg G%}:Eldgg{a eﬁ,o,lg arged {, bﬁg haf dctma be

shorlt, ¥ndC£H Firbsél sel él&le oevg4 §a’ta s gﬁ%raﬂieﬁhén %ref Bt éﬁﬁrﬁ&ﬁﬁ
" tran@5t6k ‘{which LVall G4 éﬂo&llj' rQﬁHdaa | 0QittreMakkiES lovil® 118 ohdite tHelHrerdhuaTY
cel 1-"MaBFENG And e ¢dleBGvith Gath BBlogid vald®d "  O'potbrikiald the Qlufimy T colViRE ihBie koupled @ thet he
dat antidng QN it €t dlewhiefbic bie AGeth@ Ot €Nt idath liheSorl Wwhidhethd RAALS Pdtential iPaeged.
The ¢apaideruis caatrgédherhdaa‘aaout of thedefataGé ed andetbdeddanti e & third @kta line. M mdrhiey Ba@INOr Y
cel | coaduewd ciye thrriing drunthei adiiress sbladingddrses on i@l etdrihagy is onlySconmstet! he acdivigler hand
i s OMOSFETd0 nepledhl data boldingrmbaeitdviBSHET t odateliel e t he data hol di ng capacitor
t 0 abit ¢tziata ling aed bhsensing hokathe datarlige and by SHnes thegeferenge ichasgeds tistributeddo two
Si nchastits potertiplegherging withtheyauapily af e r i but eeta thipest opdl thais chrasitaness.cthe irefroedeangi ng
wi ¢ A heherge stgied i the gaPRRftor; he  dat a | i nes andolesreias ap i ?Ct'aéﬁt'@@ébe“t‘%é thedyiabr ence
char' e Inca RANL g highy integration, pnddarge,¢apacity 20 and low levels of “t? Ea' ‘has an
| nt e‘i’ d'F ate%"f?dewewwm F3MBORIY N | n a I%RR/I dB?c"Pﬁd 'He'T‘ QF |d(§ﬁd"é'|"t’t‘P°I ar ge
ducafha'Z? R Iae\%’? é‘“ 'P°'t e dat ¥ 't 't°h' t
rece'ﬁ? TF 7‘:2" ° He de§'t’:"rp :\é rﬁ fi]] "Hl ge @ ant age
ceI Ia a" & w igia 'em' g’ggﬁé’fge nuitber atc? '"e comp tes SN hi ng
Hor Y Ce's#,vﬁwﬁh?o?%@ Mp‘tﬁb,\each data |ine.
n daté3 gq | rt?ae)f pgwhich formthe fer &tcor dance with
t hi SyabNe thét th"bt LECY §| S‘é Yﬁeﬂ%mt 6 ence gk teletorPanCdBiERY o 8 bRSent Mfontion
Chi pmborp bdils 1ot ddid ﬁn@%ﬁne@&h&ﬁot&nﬁ# capagd brvide@ynbhie FAM, f¥ opelation $Pwhich
paci-énahtfelo bé agplied th the dakalimd ih hddBrasREAC hot AN Ak aﬁ&t&fbythlcatﬁUMXethdﬁhE
| NVEMH! thd\hueitinyPof el tharge stéred infiteapdct | O Ohuafighg @Othé dfeRingivoraye)and WHtH is\sasylue SO
t hat tot tectalb@ b @erg inyio®lvalb@ be fed from t he to manulattuies t herefore an object of
t he présewddr tonmekst it qossideTty deotsetIthas t 0 t he Thist abjeki ia@plvatichiyethy jnvédntien qetibegint i al
to pmmvtedaaangwraailﬁe@nmmbatahedmeat | onirpdlaimii ch change to be applied to
t he Welnigue isrutilizedh agde disclesad; dor ex@lple,| ssnot af f ect ed by fabrication tol erances
and ¥ IGEE JQURNAL QB SQUBRTATE GRCWTHR char GRIESDESERIPTIONIQReTHERRMWINGS t yat i ons
in t W ¥k Mt PR5tobes 198 PPatf A0 i s eas¥ tor Cs takes a very mnute
Lé%t%scc 84, DIGEST OF TECHNICAL ﬁéﬁ%ﬁsa@t ure. 'gr tisr 2 P‘&“ﬁﬁtﬁ@a'i"ts*'?ﬂ'é?s? Hyramico
det 3 s q_‘bJ ect ol ved b AM 1, geopr 'V%rﬁ’l?f'ﬁ garodimegt M Mt e
data s@ﬁ‘%‘m: rod Q‘f 'ﬁ. §

" sc' 2 an&ed s 'ﬁ§° “"‘feﬂt'°51 m,1.. t echni
s e% ‘”‘F’“?é mple, 2% ; K d%" g%&QSTATE
Rcﬁ °';td'°f % ONOFT o Fig L, %
ed of a ric . agta wing
l%tanti'ilg?t ndda{i)ng i erErQi aﬁhqe SSCC 84RA :--.I s viele] g)d’gg IEQ pp.
Fi 0. antpliicitich, ¢ Edupibd t¢ ki@ Waiidl YedO & dyngge. C4A22r@ ié)ar37szecmc circuit diagrams
RAM (vmeswmm&uécp"@maemmwﬂ viRMesf the | hoding Hetsietke v, sVt e, sACSWILJUE
di scio6)S©de of e paiRiicatinines BVied WwittDthe above, SWREankWIR BiEHigl 3, rbspbctmw digit lines
Cor r @ ekl f@m fhb gnenibry Self whiads thehowi Nng  Figes epesmtifitgretiDdisgah obihé Blbclar e
pai r ethigr isiauppliedswithseretongpte patential which wavef oUABO affFigt @ circuit of Fig. 1;
whi chasiap intesnexdiataligved bleteden shedygmend lowc bmt chFigi recus ta fahart $hoging 3the sSopmrabidgoCk
di aglezain of Hevdategsignald Yheasferenerdotentizhisi al | y c oadivots aigheRAMI FfFigr®nt i al or
bal agenegted xNislg @oqhm"rvgoet' dwhichswilt dad enbodFige TA ancifihére tharts showing thepolediiabl ed
t o t PRleha; "fullgize) dyramy icplE)having a @Pﬁ’s 4A an¥avelrmay of thesatajiingscrespeetivelyit di agr ans
(whi Eﬁcevﬁ“!’ﬁ‘a“%'y 8%Ha| ‘8&‘3"?} %!‘Pﬂ@h‘t‘ ry dat aF191 ﬁéﬁsa circuit SRginRgovirga SvaRiSs M L,
W La" F?é °ap s“p hois, at hé& aa%?f gt‘i’h@‘g" prabadimenti t h t he

"‘ '& ly; dat 5‘9§ 8|‘°F’P g E° n‘B‘?
arge me l gallg 8 f cﬁtrg ﬁ h
i's E%’%g&} Tﬂmd re mm n‘?c?‘gi;o entc: a: thcnk h I mPa'?—‘I"eexaﬂ‘R'e s a(r)It o

|nterrred|_ate queI bet ween the high and | ow so Fig. 6 is a chart show ng
the operating |evels of the data sig@®al. The reference potential is
waveforms of the RAM of Fig. 3; generated by using a dummy cell (which will
be ' Figs. 7A and 7B are charts showi ng the potential called a

fuI I -5| ze durmy ceII ) haV| ng a capaC| vvaveforms of the data I|nes

o Y ~




o
]

3 . .~ EP 0163 951 Bl 4 Fig. 12 a circuit

di agram of a ffurt her enmbodi- the quantity of the charge stored in the

‘af of enen- nent . 3 : EP 0 163 951 B1 4 tioned capacitor
Cs, ‘nanmely, the data signal takes a very minute val ue. DESCRI PTION OF THE
PREFERRED ENMBCDI - In order to generate 'a reference

potent Figl 14 ercirdvifMiegram of a further embodi- the quantity of the charge stored ig the afpremery ; g
steh nimentt e data signal, there are pro- Yenerbeppariiamys GaT% “Bcf'atal?F"P'H?'?s
embodi ment, each [ Embodi nent a very minute vale.

t hos DESGRIFIONe PF sT‘1§CPB§FFcﬁﬁ$Bo§ BOQ!T a_ swi ti‘h°’fi’)i5§ N Jofargnoe Rofential
a redENTSng MOS- Fig. 1 is a circuit Hia &n"hgj’?%éat:' “{i’dlﬂ:%-ea
~which are fabricated under the sane bodi se um&\ LORn

10 | flEmPadiment Un condltlons and with the c a;‘ ,@,t ogge
erbod rrent shown mC%neStr%nts aSg féméﬁdeUrﬂ the dlee Each
~same M @;nﬁ]&(v A y P | GFETs Jlmﬁon cond| Wd Gt lthd8dnd lissign

capacti°f’ e tceaj:l% gr mven Sig at ed & bSin6setdr R Ghemoh2&s MCOESh
whi ch r%e'z?: aﬁl ot F&% th i al Oﬁurﬁﬁ?ﬁ‘cﬁllﬁﬁﬂé taplditol O stoeproasend-ed by
-Fidid -Effect Transistors) which are I €S€T by R MeSkdnh doleatial bhehor arbulr Bnte
oy RICRHnNel MOSRETSM ARY! “i CONPAB&GhgOMOSFET 5. Thsotserenéeatoltags or
y htgy MG GbriigosedDbrt & ONrsp| petartialt iy detbrmtimti sbyche bhiargel distyibytion. |
and %ralﬁyoof@htﬂ oPhiinedBtl WREDL tdBLnaaPaci t obet@ebndirectapdcitor §dtand the daig ""eg err] a
pl ur.abiwt ¥ phfalitgt hotdi INES W to WI2, WiPa and a A prechameniredihB gaurigdrie i coor
COUpl QlallyOoft dyartio MemptyUideld. iEagh wémay nani c plem ﬂ}/da,telmeg DLa¢RE ﬁé?ﬂﬂ? d °'°°"
e TEdHll Gy hakatsasdidctivasterBinabicriplpetor he | s 1 e giMerie @ in. regRonge tfl/E:t
eTéctamespondingrivand linec andpitsedits iypythdPut at g0y e aﬂ%'saﬂ‘s‘%fﬂ‘?:@'?eﬁ’“\‘ee’ "'st"bw th " ni ng
5| gnalernjiiet chuptedrtp S cortesnegding Aala inge and af"t’%ss'B%tts'é" 'r?e%d 7 8 %E‘f d is

"1 endeTrecmansonperray tM-HaY! jisymaderof B folded ity vm t h mef

e ad-

it"fol ple e ry mes |s
o | b e o A A i % i veP REEEe
resp Oﬂgeadto § ach pat{ (ij %ng“ (o Fs asﬂt: A f% sésltut?\ﬁjyfé&dl anthe ddta Sighal OWs
that P‘h‘éa"e ls}a oIS sety Relone. kendkbry S b the BRSoftkd and
ﬁg’ -are 1ol %E i 1he Vihib Jg cti GeSS' ng SrSf@rGﬁce%teﬁlapﬂéi&hﬁ\édJBy the\weimwaeich i s
S“b lé QLR whki® Pal 118 BrobaMP irfid o Wodited s bysteting il oy

equal ?’fe ﬁe s ﬁ/ VO %aage of the ci g UigpectiRe céripidnfritaryCaeep liasedt tppechiargat a
a&PGati J}ﬁs a stri}ecdébdctﬁrﬂé%ﬂﬁe bet weRR efpfeetologonakthenf t he data si gnal
Each Hﬁﬁﬁ&’ca% ncbscoc 8Ged Por@Msaifof the toms sensedatrplifiol @Al Hey ithepairechor y
cell” gRfind gudoag@ltergfna|td@eadnmrwﬁb||ch ar engubsutpatindgigs toupled ra the sewplpmentane -
r ef er QRS RunbBlsNihk Hemeigtcaishmenchrdsoup-ne dundea knes IDLtane &% ant eonlergap fre reiontat y
dat a lida"B She2Bsinple@ntd I ddkta linbs DDraodiJ0t  ismt odifferatiess whichtlis Siven '@9“’@59" §‘@t°9’f‘ﬁ’|€§j“‘t“he
re- lrékﬁ&:tlvely are made equal to each other so as to tary data lines By theSH{d(ﬁs for the Sense
conpl enfndeathy dbiecton| acaaacyaes pilebhdege Eachpriorhrhion is geiermingd bya E QI"TD' lora
capacistrisad bereimatter. | evel s equal to each ot??é?e arepateé °P'?“i’?|es'%'5 Jes B3 AL
WhiTh i sTheetibif memery tosk|MC is compesedeffise  anfff n iLts nggtg g the
i nput /sbannpat the @F%'?P&P’Vofapé‘at@hgtﬁé;ﬁ’o? @' 9 Eicm §,s

0
t he c@ﬁ?)’?%r?é lagting ,JJ% mam)wordﬁﬁﬁqﬁwZI vg,r@} &,g%d i Ohgt a
% 0@1 Pg@s"%fﬂ'é" ot et B s
is ¢ nd

li nes 9 d

1 nes obﬁhegmth ‘91 iy . Wwhi ¢ sdb&a.ﬂihlwes@ethﬁ&%ed?e bitén t6 @RRbspEERN-
respect | e E&I&'ﬁt mf?)ﬁé Ofs NefiveSditatined throubiR by uhlRidd | colfisg by t he
addre gq ?Ed Gont1€ det Bacidr HRBSLHAIARY lindBndviedch data lide -
peri ° Eﬂ&l dabV e B {8F NO Si GNMb chsy ofathé Geidadeiit iner ppen abtnory .
Sense SEgR eéoFdAhoeSdltg'ﬂfé quarli§lot | (@S aivdy| howe@sr,Ciach Wire lide Wil tintersseisrwithcel |
MC i's O red«%sme capacitdCds. bed her ei naf t esth the shroptementfy dakedinekahaia raswb thy

capaci t Ofp ¢ marﬁéty #atrix ofemory Ex@aylof RIGDI 8 C edise dddppentsowititheete lippariedip WA do-
addr esifegitlos Ghd RepabgSHTmémnanel ME ist or ed sweictivia;complomertiaty Kpth dinegyin APRrAgRE8 of
t he - padoh@iictsd Mith ementsie,yariheanyamemasy  t he Milyihe levgl ghaages pf thy yyprd: ts*es P"f’r P‘he
form s arelconneded witbrthy datd lineh1BL sV, of omeMawBHPEtatiplyoapal ‘%?a"\)\)ﬂ@ﬁ)

capaci tespectivaly.i Accoiagly et gatio gbthe capaci- ¢ hangaRPlfigiPfe of ‘f"@EP" Sta""al Y tl:-
f 1 uct uatdecesto tsnétrsh cARcitaneaa@e ot the et ¢S5 a PESH Lot OB %&7" q ises. In fho
subst aineiD |9 theotatie ploPaiGostakes acvety |%H to tﬁ@d"?s %ﬁ@en (o) é’b

coupl evalugeAscfont the potential change, "thfcbé* Eat a l 'D% & ct?gi?ﬁ i qug;.I i ng
ca- -t oba Wwartpsitethe dpia ling Dl i acqodapepwith , 4 by sd%seaueehg ac tor et ween
that word |ine:and each data |line. sensing how the potentlal of the data
line DL (or In the case of the folded3bit line type menory [err] has
changed in accordance with the quantity of array, however, each word line
W. intersects With the charge stored in the capacitor Cs. bot h
the conplenentary data lines. As a result, the In the nenory matri x or



. X z
5 ! - EP 0163 951 Bl 6 DAL and [err] is so
sel ected that the dummy :cel | tary data line is equi pped with an active
restore C failis tosbe coupl ed tBPONE38shBI data line. 6 circuit AR This
active restore citcuit ARis op- The sense anplifier SA is conposed,

although erated in response to a timng signal [err] and re- not shown in
det aPWE ansk DL ﬁaﬁOrse'eqt%Mé@ %Wé’@l’ ed s{onhaws figp istrauippaghwitheanetetivg ﬁane
wi TG failsda be paupleq to “p posi t i 9‘6’“?@%55‘& I@“&’@ ’Pﬁ‘i’f@ cirgiiit AR

ffect IR %ﬂ gg\}se@ | P’a ﬁ‘y
%Lg%%%? e?g %ﬁgﬁ n%Eé: ga, :‘;Pg s Q%E‘EF?]?, E?ng'g‘” QP:"’"? L" b "ﬁﬁe@age

:"S

i
ol AR EATE & e,
h li
a wh¥n ngn(f#ﬁf‘é i rthr the C%gm §¢‘§E{g

Q4 Cifig dignHll 1Y ISME R88s, & Rldodir 'iha{ #é S £2SSyuclidg d &)hﬂﬂss\fvft&cbwh% rérkdin mg d&@

H?

1

st r upbsrg @v iGQBMﬂSB%ecSW thé€ Parbidi.collesr- I EMai M8 GredhibctiRitithe ¥mihén comipRAsed of
t WO qEmMOSBHETS -s6/ak) @6 tollowing kiosiige afe CONNERY @dth e ODIL iy T BFOUYh G eosn-  ed
[ er r§7 tsheglamgh bgi aTMDAFETMaiieh I8l mdde @t i ons nEje iEculte itk d4r albscriidtligonbtinge MESFET
FETsha@b aarpitvely. sl canductpteawbeh Bbyis a MOSKEMowkarahMARY hitlibe tighthand side of the The
condndedn havevthesiatively lprge conductanpeeFbe y ar r ayaYVMARYZ whish is [sgmmpti¢alhh simifarsiode of
t he 9reatinap etithe sansrerpRliies SArpee ﬁa"m‘)SFET whithehmereory armay M-ARY1sane Fi gure, there
ar r alyelysmpdheondyctapgs is §targg 1°Pm€ &y %"l 'F‘Bd'ﬁ?)é’ 'Etﬁa'o @‘" th éeag él’%he
anpl {Eve LY S ’°5 8 °§f"éP e e g %. d

'PH ﬂ%smsg° 'n gy sw, "fFEFr fpgé gn'd
pot e vén% olr?th%f T l?é%e r?ndUCta z% ¢ rEn t&g 91% ﬁf
o B aeﬁw ghe s%t@c@ﬁwf,ﬁ " G i fikrhd ?&;pm
tIm Qg Hh Pt
dancgoded 3t b\ﬁer Jngq“&?ibug Bdsa cower PRI2€ Rive théir Gtes 1Y fH&MmGﬁJ withiming
ac C Ofivelly, @hile OwilibHihg P& ftdten& T iwaeﬁ e dalsgndid 51,5 WHthGi daaéstribsaidrethaterr M ned
t he @id tensaoeme abiug, e MOSFETWhichate sonametimes oot vane riCHIh eoregohding @ dieng
t ent ¢added t6 pgve ichaladienistive\obia estatitely fadge C O Iv@ALIY sty M-ARS! or thatcaminbmemnp@met-he
ARY 2timifihsignel. MOBFSUIS th@loveen potédtial of thnd (2 anedhograppyp McARYR am selected in aesgoriad tpher
speedhta linecis pbwptly droppedyBy trndustinghtap r  gat @scofupd addmsrosidng! a0dt e compateg vithvel y,
wi | | thg @vociiages g efpremeptionedhitigher potetigl cover a"W@H"R”h@'WSt%géa‘%l?‘itﬁ"é?'@lﬁ'&e i s
enl af¥e P'G"e"’?%?f?'ﬂé’ﬁ't‘%ll"'f ically; dropeed. ¢ he co FP‘”C eROER glugn d°°°d°'
corrg dh"?sé‘ %"38%1 Sty cr‘ﬁcﬁ‘éﬂ/e chars ey el §'{|%’w % n‘T"arge

ve foe eration ge erate sele
MenDg g, a@ *S’F el Fb%tea" rrggaacorm' % 2 oRpa. §¢a@9.sam LR
condyCy & | neqal AStCE R e
ecP wufc WOS’FE'F‘Q‘II Yor @ErtélédM ARY

are gglMISFEF oM 4 KPPIP Vsitegd ol aiiPbi ne | 3P fld Rdembry o MPRMa Ghe iy QBALIEAS NT
the jowd SoRhkisMarmashod 8feS esith PoRMARE0ar & CQBAERUBShaY H-DCRRRD dérsRitibd & selede
Wi t e pbit thet adtiassirigyVhe Sstaagi 8ata oh e af Or e irleMBy darfai g MeARYD @b M-ARM2 inasd Wi t h
i Npueheay Ndeln G5 whfch avetbabrive CreddpLtd bei I CUi tsporsatd theinprmeM@mbleterftary addess sg-

MOSHifificatiche niay de chitiactbd | Thasnihe GIGSABT St age FETe Q5 andtdry data |ines CDL and
Ci r crendersdt ¢rnguctiver antkec MOSERT avbieBtis t ut e s#es Figwe, therecis calisovasiagged ne memory
i si_g'® MOSFETabryiag) the charprtaristicAatibe - have a rls pedler, s 3 readyplgmencesioteid MSE®. The
t he j [ty tip,; tag pigher
f the 0 in
\tf earl y

Qe ad 'eve ARYEYTNOS l@@éﬁ%&@ \i biga- Si ze
i N Moreove When HaWdiaks difispned % dalrgadd 2 ( Orindidbntaliyélinerdneeddfinod BortigikenebRsyi s Of
e ND¢oyidutanay 5 erQdaEt’borﬂndivMy ddélayelii nes MBiry eatel lifasr npt dirgwrl) hrorresgichdiag 30 g, ar e
whi | epetgiiehs of thg: setbe affielifeeBA aeneralely-dhet e e qutputdprgiingls of petol-ghowm datp arite] cirghili ch
co ihg) leway po %"a' s T lowi ¢ %d’“ 73 ‘?:%Bﬂg?

9 Sgpdi 1 5 A GO
e

i m ot Wi e Rl b vl er  PGeRAGL
sensy. arrpl ifier SA separately at 35 oufedwdrd 1 &hd ey Glordlind @F osh@iWie dat a
dr asbioken] dry redoverpd @d a result that/the patentigcoder nRls BCR and a col unm decoder \Wen the

I owest thabiger low lovel gdnengiasiely tha sansingwe o re)ape selecting signalt éor rpalpcting the
conpPREFABPN rrgceadipel ds Piethelmemeancafihe t hrdemg werd/igps. igeseloting Isigndly eystimingoup-
gn¥Cs Opge e dHioh Jevaldrens mgre a et ed byPiggal@and P &y thersitgrconiohaf thayMPBy v e
f eedl’S'!i‘E‘I’( °6‘ﬂ’ér"él‘f‘| ?PeFtsm they supRl o\RHRI8 ddlr es §= Et')'iuﬂ' apd Q3 fp @Pétt@ ‘E%FQQ?,"{"P%

Veon gt F.Ps fabed ABoYeHOWPYOR SAY-ghe r ‘P pxafngleh F‘ﬁe"t PN urm
swut&'ﬁ' reptifions 0 %‘ 2 Jeyris ‘”!' ‘é*%t | | ° E‘ ”%qgeéqual
tot g%(:ll;egl? cg ?IZleu &?{ Om ﬂl event ne d;{l no t:ec rela ‘llj)ﬁn&pvz;l :Erwe%g % E set
b e e o or
QX fo a %%EEQH r%%ﬂa g‘u%}f)‘ @gvol t age %c ress Fﬁ N

menory ceIIs and the dummy cells. The | ower potentlal arrlves at the earth
potential (at O 45 address decode* R-DCR is so constructed to select V).
the word |ine and dummy word line of one of the Upon the addressing, the
stored data of the two nenory arrays M ARYl and M ARY2 in re- nenory
cell MC, which were once ready to be sponse to the internal -~



7 b . EP.0163 951 Bl 8 plenentary address
--S|gnals axto be fed to.the row DW. At the sane tinme, the switch MOSFET
‘Q@ ‘at addressi decoder R-DCR.ar e ER0 468 851 Bb have one- 8t he side of the
data line [err] which is connected to-one correspondence. |n accordance
with this, with the dummy cells DC, is rendered conduct eNI 2of t he
WO d plemeatery addsess Signels aidp e Feldrﬁ‘eﬁ'ed?” by"‘f"l‘re“‘tlﬂle t"g? w“ﬁ’ rrays
- MOARBdregs dlesad CR aretwsightad ?é‘a"" ong- Gtgé of Ila K rf” f h's o | ne
W, 5?5' T?re F%refpeegef‘%e d'étawﬂ'?édw “‘F{me addfibe gpmy, Colis OC, e 1o

DV\L

vvord i ne
& timi

si gnr¥ TE AN h% " \amhsmam ho b1 Ctbl €

| igna gnal mmy i n b gt GebsIR| 6t i NQ
addr é%cge §f,-‘,?1 tg ! '. Qn]y%h 6@%& P& tEA nal s pr GH ﬁéf";l lhz‘%bid‘gg;:éet BaRb sdbclebe
|cant (which ﬁ b o Rowing.

foll - 3? hAE MENMDoVel Gilob Yedefien
Spemsfa h o No r:ﬁ 'd?ﬁe) %Eﬁé&%{g&% cht elégge&%aa;mdddtd WRS DL, ®Swiadi theel v,

are fainbs, LBspactively: Care cBEﬁ;iEBthhC@| |1o|\/Cmbﬁorbe:esesh(eQd @6 sobcted i baried,i &
reg“' u‘law t i?xefcﬁﬁpusrmlrﬁdmﬁmai Yol & | i Newctricalys Related fremetbd rehrespdnyling sleteat ed
from fil HARSRGSHRI M ddRbeméritarelista DI etneadt thewhenay arfay (MBRYR0singb Ereei@Sar y

dat a nnlad B0 Bb fdd AhNERSTBALY frorh tymehohRY2 Si AEE Ot IschokiDS off |statee &s jageuly tb‘eStfaéd

Wi th delieis detbrinired M Tedpbrsenasuoh ¥ I- or FBT QL i sapacitecbetopthe figta neeracitanes ¢f theglalg| ¢

t he Sidrys siglal 6f the adéssrsighaieds has thespons dne: BL dylef ah the. valyp o, Ppgordingly, the
capacibdshsignificant bit brethel labsh signifirentchitpadd t anc e auntity jebthe) gigaal tockefed; to thy Ilne (1)27L e
addr etdgh-csdeg hialIsacesrdénas witttibis, which of e ne DL When hememary cpl,MC \)%1?1'%“* p foetvely
Accor dimmyl gelis coveletl date complamentarpdeta bi t  of2genE9,| iy '§ F[;"% E""’P”" 3nd a

quant lines; respectivaly. isitg e Pparied e deterined, ¢ he ',’é?tef‘tf -or dg? the mer

acCor idaeseensaic the 197 bit gidresp, sigpal % &N \\Fen °f ‘?lPé: E&’U@‘?‘{ ‘;vhulthé ?an geth@d i s

rel at Y"Ué’P alﬂ’&nﬂﬁd“&@lyl §°’€(§E|'B‘f"@%|a °sf’ he coq;p S rEnkal mory alr avFisg. 2

showss#M™a sol'j d cur en §ed Jé%f% &Mg ¥d td g,,ep:g,elg&md

oper a e&s'asma@'ﬁ ne|s| gct 0 af é REmarl aNdyVARVE iSO Y

in e%: h §t§e l‘z Q’ﬁ'm Siﬁes S' FiTr Q2 umﬁcﬁbr{ Asa result,

sel olecti dd es Sole ratWOr S%ee%dyn&pﬁdﬂﬂfceso‘i the data lind ITE &t a

l i ne' F g %-. @J F8 Yot hur DC Si G&pbnding to the dummy celt DC substantially
ﬁﬁﬂs tFl @vo %%fy)érr@'sr ay M ARYliakes thé\valii df €6l Co, i.aythe ealdsi inicoigs a

sw t a e,ng |°m“{ggt,mmg S@HaR| £dad Fs €8 86t 1'i calidrye axthepsteng canacutahna Gooof tesproeriive

Si gNalecsd At sish biHBtaWRe 6 the Benplealeatadyi Ngo t idatanigessi gnal ng data line of the

fTErTDr Watalifea YL MhdRYSF caé aemoky atriycasas way sel ecThusghe ragtnail thanipaf'ﬁeOde?rﬁ'gi“%r d

25 i Bg saspliéch itV BB folerégts ipstertialr byetheon.  Asceth DCeand | the substantiak $aRRPIYI R e data

Si gnakiumry célls nEy®i dobgled © thedar diveeof t he dine B h?@ﬂmfé |°[‘%1h‘(‘!feaso'F’9? ﬁ%"’d%l?fafh"? i ne

[ err] tiosther trieeone breayt Ang resuffntie tmingbe f ecPapasitorieb the T ng

to. theugnhlsrmgand;eldan PE genekptadait ¢°a1b1"g9dur‘ffry W(FaTal "ﬁ% y cal A t@}
&ﬁg‘k 3 e of

e T o | T %
t'he t irgnder "S)l ove 13?9 ! S SO
ca@c iworinipe a “de‘:t"ﬁ\! EI@ T t| | + ted t) | o a' O{hb @gpagéo% °§°{,,f’;
np| EREPIp foythe @U °"d & b %g ?8 i pesyilan I‘ Lt t efém@e (BRAZY Wrefdb I Ay

5 “te; sense o er ST Ov!for he Capa%& 3 18 the! ﬁ IS BIAWHRE tolduRhyedd Wi t h
t he r &P gfg%grg eabyn iclREM of ! | D@ RLekttsd i Ubr st 2 BUbkRitalyaRamodiate Of
the d tre%e w?il lggaéfes%rﬁ) Wﬁnk%i t 0 t hgvell BbtRedni theehigh and low lidvele of the Khta
be co as large as that of the i b tortewiag lide Dlaly. the\memory
resul t, Wh&l ﬁ'né %t‘agme YAPBCthd Rlem6ty alrle @ NDEgH MG lab inkicatédbin tal singlealottedli line in Fig.
si gnah\ﬁ-AﬁvnaBFie)[aﬁfpre] isQaibe Rele@&n®Meatond! by cambining, 35 of the data |ine
[err] whé wal Redroudhrifts .a dolkcted alalopamafthd he for dncilapidlie, as eh baens descalivd ehargimi ng
si gnal quiiy ord Ife DRAEAE th Aimingdigod! liene f ul | bafere.cprigiuianthp addrpssing.ghq eREnpleBsRIEY ed
t 0 t hewdibgilight Boaheirabspeeive sdleced stetesiohg of  tidtelines Db gndl 3@ pregha a%}%aoqfedz% of
t he dahenhigh iael. Bt thisgimeyibe obtshiowe warddine hesod umingd mricfuwma"&ﬁep ‘Eﬁh S‘fpg'v volt-
cones @ ltetemtword fnp ot dheadther metnnmarrer t he e@p‘&e iof B c'rff"t ?ﬁgh'
| evel, MARMrarepobseigciedn t i ni ng the hal f °'§‘§@ % dt © pr 81"3:8 rft or
Co of oné&he memase palls areroNMeFte I”"" 'Qﬁﬂ he du ct V,:E; émer ETE up,ew As
a resuine DLohtbe pomRiameRiEy d@ﬁl"? mdﬁ i Rl °" @"Ghnal line 7 are

be feopvmetsﬂacﬂ ppergtion : e a G, Olocinghy o
dynani ¥ da%l 'rgct:eﬁ. gﬁ,‘}tgﬁ ed is§a gaﬁc?fp@atlgl sid ead?ttHeQia{aMm%JI;L is

ntE g?r o 5% e n age {c]
132{ a,reelpy 'Fﬁég‘?fp'é?ﬁ %Ega %%laj d e Feffonblottage! Vet & fed to

Iowleesof he data oW ng.
signal to be fed to the data line DL b%/) the menory When the word |ine WlI
of the menory array 45 cell MC, as Pndicated in a single-dotted line in
Fig. MARYl, for exanple, is to be selected, the word 2. line WI is
br ought |nto a sefected state, and the Incidentally, as has been
descri bed herein- dunmmy word line DAL and the timng signal line [err]



9 - ¢ 1 EPO 163951 Bl 10 the data line DL

li ke the above operation. : menory arrays M2L and MZR are paired,
respec- The sense -gnplifier SA Eme1839spperation start-1p tively. ed at the
ti mng when tHe read data signal and the- In accordance with the present
embodi ment, réeference vol tage Vref appear on the conpl enen- t he data

| i néﬂe‘éﬁa'tf'ﬂ@-b@tmaﬁ!m\’eé@ etni ve menory t BPmon #rreys| Maheand M2RzawIPqired. rpspRg-t hough
not_es Phecsense| anplifie; SA hag raignestatnde t oM8llve data |ine capacitances
|.quaﬁtrh9é'mm9w@e'svemeﬂdmma theor Q2 |s"t afcaeiance vt HB] RPE9h OMp "é’Sf.'Pél to
eac H“B"PFﬁ?r‘m"alg &ﬁ?ﬁa o e campigRen; pared ¢ ?fB?cél‘{ei sartl ng

WI

'%PE‘E : B?éa'%ubgt aﬂrf:l"%tl r%m%ﬁ%?l ave, dat Bosense.
?‘renpnl)%? :n;ilc ro:::m gratwé sartsmt m;pt Pﬁgg IJhEZa § /'T%Oih stanI'la e{&? m hgnd

a ﬂa Lﬁu@ tpu? ddas ' UCt ' an MI ﬁ are

baI ad?Ql‘?e sen&d Gmpir & SA ate balanéed, arkdGng'2V 16 A v@tﬂe' J&%ﬁmeﬁﬁ\ r¥ 'g § gd word

ref 656MRAG Woiige GG cdh Bb ;ﬁ&f‘bﬂpﬁraﬁﬁ gt | y ﬂfe@\éﬂhé Aimbers ehd}% g numbers

€qUahe foR 16981GIhePthb Qbta of G hipIPIavd %84 When t Rwdad a\eqia.rédme'lﬂbrg hmhﬁme abe to

Bet Waeidad. e ad@bulte the NaRMMeytionsd poshiveVl L an@nF) thefea Bhrandial sdsehsSdiplifier MEwhich

af orfesuestk iampiidation Sart bevedndubleRat 4 higi € |1 S Brselactiydlyl ullizaIlyIBosa MPMbiyiafraysS#d- Whi ch

f eeddpasak anplifigati on can be conducisediwabn thehmaiory arsay @il @od theedeyseldni-| | zed

by t hose nmenoiy arrays. Be- speed. plifier SA1, there is arranged a switch circuit SWIL
[Emeasimentidl \nenory array ML and the fesslectivaiy cpipling em Si\bacht dfksr.cBé-s

ar ranged a swi'tch circuit SWL [ Enbodi niween fhp memory array MIR and the sense am-

for sefFigck iFpdlogk disaipn shaying ferdytamnieach opliier SAdhere igelikawiseh eornedingr § saitchay M R

ant- 1AM sacerding 1g A sqoprgl embadisnent ¢f| the k4 a@'Fcaﬁ‘rISNbe FRiectvely qsrwrgﬁﬁhem to ﬂ?‘#‘f i er

SAl PresaRl ivention, |TIE'§V\H°§R?°"E’6 Nt SEFUL swi t elrRAM accor din

a
gy drawn, Q’? "y diy R f oI AEE 8 h
p:] e% "ﬁ?&%& ﬁd“all'ﬂneé;ﬁ% ie A ?'Uéwnaj ooh o ;Ve”ji%‘e"ix{ :% E %ﬁ.jg > P ea(ra?N;r:lE
I 5 Clr S
and Goil-8r i eé- to %?f'ﬂg r| ?eﬁé‘efcfu Rf\contro j\gégﬁé e also

ar r afig & an "2 To FEh, o SEPUHEP R %%ma dait €

SA2 an hgwht eEdeEnQM' ,ﬁ,ﬁtatﬁme %ge,,gva rgde of one single-crystal of

Si | i &fRdiRntt A& B8 Bvailable For the CdyAdis C Ci T Clink St B¥lbko SvitchNRRsAWE s @R
CONChIM Eifsharst RBseyRM Circuit techni gue, celebibRdial) 11Ghe sbrids Rfplifiel Co.QP @At i ONs
cont r olrheodridig clréiits tansiititislg HeRAMERHIECT al | Yerlsé @inpitibd S/ i IbasiilDtumed off at the

nal stheitiieepbcive coperiiions! icormaiiskiriomaspdr@e t i Mi Ngtagy eiBs adcess ofthé hewigles.Potordgpeti al | y
| i mtbate vesioust tivengpsighaie rvhich BfS. geaerbiedli Ment thisaynelnt the \paitek ai@imeryf aprayst Mk amyMIBNT C
One lnfa driag ganeratoni @.ch will becamietappaiak L and isSvdidd in G sehearaowlifioe $8¢ wherprs.

30 fewor msWMngtmolndTm 35 bovewerathp| i #5i e the otheyis leftichuplefiiethg seniseamplitigr SAl t s
constigneiinpig kelpeovidegfon gonsectisg g dimanp| i f inegthes Aprae.ceapfn pare. gt yneg 9f pRegMest-f  at

t he PhesneraopIGaed the éarﬁbse‘?"a\"'ﬁla{ﬂﬂ“"cont r olPIYETay fe jsalaisd i the spnsp ampfier; $d
acce'®d st“’aE e ?'fé‘ﬁ?& f'\?% beAE%’S’P‘QH fiem WI th t‘”B"’?a}?eth%ﬂa?’bB%’etqafﬁ § °§|“9°r13‘|h%’ whi ch

ar &=Af8 "° e the i lf" iy I\’ﬁ’ pe
it Jc% et iy *%}éﬁ’éfa% o Eppafret, e ?ﬁé ey i 3@‘%
tiv t ||f|

ampl f degel paﬁ.“’qﬂ
?42 fng n%ﬁ °°tmé Z wm dﬁ!eJa
f

e P&nd\ Q{e &W{%ﬁkd Bﬁl m‘i r 5t£“ er &9 beP@Js@nb g tatdr in neS
of ofg) %Q%uchdﬁg a8l SAIChebAE apy rﬁ e45Var<:|thiP»$ath%f§£hHett§F@ree omt- ory array
ar e s Qhen (dBstridtioR R ﬁmaaaamme@mel thi er SAl 118Cesse ampiiorsidra 4id BAb Mevelthalr be
pr eveigs. @A ahd 48N Therefore)\heh MeMory RRayidCh parepsbitedopotaticts coitrolddebyahd@fingsig-om ng
Conptdnipoded @f a plurality of data lines to be paired, nals WRIBRD&ry oatputiay frovh ahel tiadidg gebeitbred t O
t he e ragmurality of Ehveplalyentani dat_ihbé, aqoer di ng TRO Intidentglly, 6sshobld bé (indgpdtaoditeat tHEAL. | n
ac c oraltiip ot dynamichmeray peleste riiaveethibodi--  exrb sehserasmplifies $SAINadr $A weaseoted fag the
e nosppctive daty input/outpatriermingle weupted to thie t i nicineyit bipcksyéfi Fidh 3otentaip fthet prechivige. cirM R,
ML eavespRikiRy deta fingsgand rroplurelép etivert | y cuify fiithsize] defermacallj agtive reqtorm@whmﬁor
ar r aljpes 4o whigh dhecglepting, terainaly of ithpetibt o E4e (Pnops tWile beyspgsrikeddlater {is detail| withy rom
t he gaér'&@e'a?fbr:?"ma@rfesm@ve'v soupledielMa f f er a¢ferensA P NesrdA ®dfBde of t he f ol ded
bi t : fathl ﬂ%@f? °ata'edad in “‘? F°<‘5’ 'ﬁﬁ%‘ﬂ o9t he ot heT’:;’ “A‘é" U\isl n aﬁ‘&“’%?e%’&'r"? Bbﬂa'?cﬂﬂger in
BN ne ]
refe 8% &P fargcm Pfédq ﬁg@?’ggﬁmrl pt |d8ﬂre? " ?ﬁé %‘; fe écf}o
The sense arrpfya TP MIS Rave t K&l r'yFa"a§ AR°ERG "Arﬁ"' Lﬁ? 2 erore,
each nmenory array is respective operations controlled by the timng sig-
conposed of -a plurality of data line§ to be paired, nals which are
outputted fromthe tining generator i.e., a plurality of conplenentary data
lines, a plu- TG Incidentally, it should be understood that the rality of
dynam c nenory cells to have their re- so sense arrpllflers SAl and SA2




11 . . EPO 163951 Bl 12 of an address buffer
ADB, ' r ow address decoders © The col umm address decoder C-DCRI has its
R DCRIL to R .DCR2R11col umm addr &P tB3cesd &B1s ~operfdtions controll ed
by either the data |line select- C-DCRl and C-DCR2, colum sw tch circuits
C\NL ing timng signal or colum selectlngtlmn 5| Fﬁ)ﬁg nd so
_ of an address:buffer ADB, row address decoders whj ch | Theepl “t %ﬁ Aerrs‘es it
geﬁ/emenam BG-DTRRA. raslye cifirges dscodesi t s ¢ ARSTHME £ L co umn I ee t'mm nal

out pGBCH laed §ARCR2] ¢omn swtch SruityCWilgnal s Bf'?“'{“s%:'t a roa;\ e

r espdcEWeRangse0”t i ons con- coI um sel ecﬂnd o 33%& %ng,smmg,t

t he tr oTheeigsRIGHve HIFCYis o ; 1"% ‘T§ Whi &h als b SYnétEonsmOWE the

AI-th # Ciffyit heve Epd”a?pf’ v & th rfEative
col u °9h ragd g&?}?ﬂ@ E‘""b?f?a %’%ésr %r r ange‘g{,ﬁ .% jdrﬁmgﬂo%?ﬁé%ggﬁlﬁﬁﬁngﬁg of

the ?%§“ o m the ﬂlh{o oo de Ofignt-Rifd BRIBRN Yhearhdniy\p arreds, ashsboum.

) nput mﬁrﬁa of 1 -e r rQ‘DBthSsrBWFbutputlﬂles N tthes bakwm edrrgselt

| i neqg fﬁff ore e tu% ther e aggoder ©-DORI,AL.ol, ittedetzhgeiecing livesnarer
wth g §1 \ﬁ ad &B%h colhmﬁ’ addresg%lgﬂaé a sel gadnidstDover the snemory aErayseandoupiashio
-addr gc c& QA badasy ditblek sgbinl. S ext @aceimo\seitcht dreuitreGWk \nd M8 sThand
coupl edwhéh 18 g Qs a@féeoaw&rhgam medr ess colanirt addfeex deppdar CHPCRI iy Rt sk iin

SWi T Cifdaficibri & theés aa%«&; siginth 4¥\béReraBian \Wisn tistell hopavsey hasi rgrpewe reiyprsEip pith B i ng
t he i FnchropiUkh @elbFaliars ol acoeieadd®sOCR | oreprot imeitiainbyt i OMBRRAR Pf B pIUAY r“E’ he
addr eggbes bigRRHEAS, atie adissse balfee ADBriaked 5 devell ¢-rcw@éngseeq"¥°'w3§d'%° Ufpuisd ghe

r el attheeadrhdd rom dddrebshgigral/in aésponsd tmthe wi t h gquﬁgp\gtqagrlfneﬁeleaﬂnp e (leR

Pries egeheration eih tieo¥ming signalss At errpddetie of a uTrhano

t h&” aidelmalsomblgiémiary Adiess plgaal of the/pw ¢ 9 'E?l Rravide Ao o g,c;dal"g}gs

out pusystemowbitieaete bexiedfonlp P AALRS ress °§r?%v' ‘{L ¢ Qs of the

r espetacpdees RRGRIY |tché" Q‘éﬁz&;taf utpy l}l Bémemgcoﬁ{ng,n

a resifm thetadgress byffer Ci I‘CUI tIl SQlh 53l 161 8 TfHory arrays
conpl é‘ﬁ%ﬁl‘*’&r"s‘/‘“édﬁ?’@@ §°‘ f°s§ ¥ l; mﬁ amtﬁytndﬁ/émpat eFpiRgs ontel Y,
bet weEFPo l:,"\&ma dafdlifleP SAZ)Gind QW @itiioRls Jed wikh nes
pr OVi ﬁf@ae #ign na y ar r qyesdaddmedaé&nd?s@@wmcn arofgeRERRR

are off ag‘é X '°s‘°‘tostg J80d t he ynisitohiowi [tdredsedavbdealsDGF. bhve- f rom
t he ag- 0 %ef’ e ad ress buf f aponse ¢ NIKC seloPig Eigreis Bigh amdgen-

bet we E:d@&@ dé&?ﬁbr& aKB6RIL No e Gt asréia b aeucaiumadatidwss dedoder of-DOR).

I nes pppslY ﬁgp 91 G ERSTGGYy Ariay$ MR ITENDIspediicallyy the raolumo rswidcht Qircyits CWIL and
gener g ) 295 hoam 1§18 ariChdvecthéir restBe-  MRL GWIB teSRctivelid cowRle fha ERUYONpL E?f't"h"
term pal sut toiiRals tduplbe tthgvald lines off  anchalsuet o senshamplifiers SALPNRAR 1 M enge

anpl | fneSdor&Panding MMibnivhearcgsTibedeyrod @d- i t h gomenes deta i sdﬂ'&P &undn e cqlun giyect 1 o
col umaresy gécotars R-IGRIL taR-HCREM davedhaict g @F' “5" hoyn-5r e ene ybi ch
is to r&eeduesdoﬁemtmﬂsecootdllemhy socowass dnedecoder ?aﬁ ° °"é§‘ geddﬁggagger
C DCRlseledting tireing EgrBORich is generated from the column address decode to

s aiming tgemapter TGnaridouippi ord liap gelectip.  The ‘?6‘?&?“5 y Wh° [y L o R
g*"’ﬂer?m\@!d attslythe dbmeny (Werdhselagting ggé’boder T e ﬁcﬁrtgﬁ'ﬁg@d .,pgf ow
the TEwshone i g M‘Eg signal g i t WAL R e e St b and
to d “ reg y \r/y t hei thfnﬁrs BRfen cirfot Rwie She cwiras yon-
COUpl eﬂl"'ﬂ? hg ec{iv |th tHe! o?d out puirieRA, sl Boctiaé! Bppafbnt iatet With velor-d
i nes ’85"‘" e "5 ra&% o3P hdtdo® S SAbnoB6l FSARB, e ndt vspesialy kst ng
mem)r 2. CR2L aﬁ‘d)ﬁnonn;sdatrﬁrelol, WRB cofisidefingrtbenpassible lndchcad therm
di rec-¢ dRsOCR2R bt ercitsedonstrul@ing the eatumnadddiesuight not
shown. dec@d%&eﬁbbﬁlﬁ aqae‘t@ém@@fssm gén- | ed byodeh eircui CeDUR, rsach that twepairs ob 8 of
the Unghoohd Gif ileSword Hiob lotHhb inholyeirag el eCt iplegertiryridelg liggsgasiaceniie eaehi cher are
gener afdlﬁi\dfr) $ Fenddrbd @hsolsdaile. Wbnasiel wesislinel e C 0d e couBleDGithulfampousiy ity epeh H‘Q@'emt Mg ng
gener attQhe rhémort ARlayOMIL [Which \Opaited iwittethg el eCt ipAits Ofaomévfm"FaWeF mogy ?st 'Qgewhen
I t IS herherechrey) Mifas Selenteil shereas alhte dunmy SeR9ee] 1% @ne iR ] °§° ﬂQ F‘s tress
seni copgltUhearof selsdmont ardyrMiaewosrtigiede i t fosulhceas r\’B’hr°5 ga rﬁm ng
si gnal unselective when & werdnline o dfec MEMOY nt egr é'P 9’09' |hPs e’ﬂtﬁ com '
Thus, . arfeg MiBligiselecisByofowisremaking faeciorye et aqdﬁ'yu o &ﬁ
enbod] edisress decadens BOCRRleangyR- 8'9'%2 I:"‘”"t M P? b g" é goremaand
col unmatdencenetucliqns.cihe t”grdd'W*lﬁgp o SI%na al an%{/ 2l 6
r es pec8faye| ML ndn MeR, naginganolier gl 5'8 as @@J&%ﬁ%th Gl gae&th
r ef er - AteMIleySPlEYM ng signal s generat ed by t e row address ence to Fig.
4B, al though nat especially Iimtative decoders R-DCRIL, R-DCRI R R-DCR2L
and R- 45 thereto, while consi deri ng t he possi bl e pi tch of the DCR2R In
this case, by nmaking the row address unit circuits constructing the
col um address de-t decoders R-DCRIL and R-DCRIR of suitable con- coder
circuit CGDCRI, such that two pairs of com structions, all the word |ines

|f|caIIy

::8



1340 .+ [EP0163951B1 14 ing circuit which
is-constructed -of the colum ad- to have the operations, as wll be
schematical |l y: dregs decoder C- BEgl16381B1e col umm switth cir- descri bed
in the following. Incidentally, the oper- cuits CWL and CWR. In order to
sel ect one-bitf ations of the switch circuits SWL and SV\2R cor- 5| gnal
f r oiny totrait twhichiiis sonsiubipd ofsthe peliran #dy t he 3¢ &3€nie °P?§§! EmeP '%
ar 1 d9ss deoden GPCRD Adehs eeNmresitch 8-t houg We?FB'Ped °pz:_
rretéuits [YWE and CWIR. in ofsler D3peckaneros e ofat'?"ﬁé’ff ﬁé}”" d""’

- swi sigral e dhei tetallyClApit_signals i ihe fresgnt rcw t§°sswd ng béfa ' 'Fg:y "ay thg‘:%s& rt*eot i on

and emhegieak caltiougl i EFédeﬂB@?t'%e'H“ o Substantia

ar e

f ol theionge seepnd c?B'H’i')% ﬁY’ c°éf°‘6tf < sw'tCh c'mu'ts sw'r{ 1YY nfj,; Qg, g,ganwe,f menory
des et ,EY" froope e ri@crnxt.o aan@ oa{hé’ L o Bn t v
g f e co : Of rap/Mit. Wil dcamﬂ Laist ed a

pam i
al Fréﬂys .Ql:%ﬁ% gﬂﬁ m%m rdétaaﬁlfea)’vﬁ\e ﬁwdther M) belabigdld ne”
raghﬁ’ al 5?66 ‘Yf gad M
at

R, séddfd @eid [Hat. Gfatieespattive torsplaheena i nput:
b“f aEJ th Bt torm tf\lt bieehos Of T NQark cERGRs viens asmbgnaay MRmbnithe | nput
t er Eﬂ‘&g setbnd &p ﬁﬁ %wf?dﬁt@c’é itsDW31e8ndDOB.  dtiik Wardathe dhta r@esto @brréshand e te ffigst ar r ay

Rew2R Hake thiid RssBocBRCEPerticHR | cumtdiieani t Ch dakar el iwilisoe@alRid zafiitird data line"owtierees hand,
t he b{l ReTsolobtiAg sigReICMIEEGP gerdraisd bylae f1b r sthe GUBRddva e wH dier cafiess p Storhy data
0P € lsadohd BlunsiOidfed bedder ciiait DORRIe- wi | | Wwe".called a "third data |ine"
whelcRafallpyif tHd¢constiuetivh iis gage, gaabevemhi ch ar Bothy cthre wiich Firpit SWIL and Swlﬁeé)?t her
dat @udhi e thai rbddinp @nd: rtiting dparativheefithen dat ahelblocmcPtais PalorR t'}?o"'tﬂ"‘e"s‘ §h°d
Ci 1 GusirtoryDEfaPs arkrponductedl jahthe unit iotifent al | vy, th? ﬁAMh@ dﬁ‘ﬂ%fhﬁu TopR e
abQyoits, the conersitnst thethes uinetion of thecdata 30V LA btﬁ% 4 adl ng
and apseiss atrite Weof teifewn Bitsg therfiata inpet g ¢ o ﬁt @? Fct’a( °t§ }:
acceng ogput frearpibhie gofagan bereffecterhigiatt ed a rst; Yj’ R |

a || ouplecl;lae

inbtBGtbut ON Of

' V\hert'VQ'hE'mP'M\hV a‘fﬁﬂ'ﬂ'é% §‘a‘§'tyr"€?o@"§" gﬂ% its, f’:tgu&}
t he Habe o) | PR Be refe Sseh ea ok B ShdiR@bun access

at tlmﬂwwwwﬁwi&oﬁl lflgl r blltg 1 uoB Je dat @irchl’?@mﬂ The re@ﬁec“%%aﬁ' 196 af 167 @hne
Accor d E&l S‘tecii“d OULBWE: ot e BrefHaRBlieReiTode can be

ef ec(?f' ene Hata |i neSNIﬁHGlheErﬁm siRhal tis1aropgaandhet iowel y
Si rrp &N R ¥lgd d?de?ﬁt I uct {gPdlShe @B6bs bDts RAM dcdtamted.iHees if thee
cou j eio%eedq onh BEth® 86c0 N UaoC O ko EACrSYY dighll ihetdini thb statedio seliest one

t hr 0&69 [u 3 Mﬁ Q,l:}:uﬁ: icwui dr CWHR. . Thé he | nid/ lieebptie airaypM/ dfuiheppaired mernary t
POr L 48 input bufer! DIB; exhibits high Abtputti@ped Nal s  adrays IMIL andrMIB, farmgémiie, dhe sjichepiterit he
SWi t gnde Igﬁ?acﬂﬂéﬁas whenUR isDméid mritsDhdBenas i t SWilp eormsronding to the: memgryt amrey\Mi- isThe
respagé kg, datia lline at this time: contr olainitedin its QN #itdn Sisasa RFVEY | s
gener atrrsl data @UputSiRiferabOB likowize ek dts gessl ewiequit SWIR s made ‘Pl'ﬁ’(ehﬁ" é‘é‘ﬂ‘@?%?'??f TG
and garednatoestrolsdibyea timing dkfreinwhidheis[ er r | atiaB-gnal i s dr opped

Si gngensratediriomihe ming Fpwanetort 16, \and 1o si gnal sif e epw gddipss § 1‘d'° °ﬁ8“ s

t he EoMbb i the sroart tsigrals, Hukigh ayef optpulted ext dheppiyral i "sj t ine t éﬁ m t o
t he_seugh the geconcqolumaiwiaicireyi(r gL 9"5 heI s£F°1’°Ekr 1 so l'  JiChoh tﬁhnd

col ufW2Bip empiicand endouteen o iim,g o@% [ RSmeH o
of tF?S“ P?‘éfd rrermry a}oa | ig%rg f er %Bc;g%ﬁfhgf h‘E ;dg&;taque%lrﬁg;fb?;
arr ay ! @t b BrdéfSne CS

Wnen datg r?agl‘" era ion ggnerfﬂ?ps ey ;dz L coré&grﬁ,ﬂ‘gﬁfjﬁﬂiﬁ gﬁttﬁﬁmﬁea amertey M L

'" respo S start of the operations ofths Itbitse e liienSAt s ON
, the colum address strobe si 45 or the op
t at §“°@A§§ w BASEel aISWE ﬁge dat casGuslafes thehsikth adta DBBT the kemiogyertas it s

35 ‘Fddrfr%M'tﬁe rBi tb.ﬁmma eto hav e the f ol BWoRgthe prputoutppieteainalsne teosansd| | ed
by a 't \aQlrasicdWah telpréshntiofbodkhén@s .  genapiifice SAT. Ao mreshlh thei thirddptagian et e or
TG’ "i’srmcés@a‘ry to change tHefopérhifon timingastateess Sirgeradry mwayi MIBt ie dsolzted Hropntee drst 833 ves
the LeRf FEds B W\BWENinasspomattptiet edo  line beforadheysitartyof thepelaglipy, ofdy PYMQRY t h e
e D Is}éted of iy rd# bddngse sighald, lae willdeom® col uneslls whereas the foprth datading(is Bq;lated from

i S Capykeatiiron tiehdstdied later destaption mede t he sWp sesANd:dafacipp @iterkprstart of e 'P?"E% and
send wihitreforagon ith Eigs. et endndB to Fg. GSW R | & he r‘%el“°§'o°§'§maf‘?: e °??éﬁ"8'}se°ft

st ar tTheoehibe timinggensratondGtis made recep- sense amplifier SA selpckion

of t liee wmbe chaftjoh dhei i5emalEOMPIEMERarY Bt 2\ Th §F?'P1‘H‘ - o
cont s sigepls; gf ghe row syptem. which agjowlpdy t he ;ﬂ deil "b as:’ e ﬂgﬁ‘ﬁ:&ﬁ dat a

r ead Ao framethe pridress pulfg es a vari et
|nput/o'[h°p?3’ft°'1%‘i°msr§3\"5§eeﬁcpg‘fvﬁ‘e f“r?f’eng si gha ssefegﬁog'eebggonsghﬁ&e% eﬁl?d%sggdr ess

sense anplifiern SAlL, and then so switched after the strobe signal [err],

t he -col unn addr.ess strobe sig- 45 s8art of the operations of the sense
anpllfler SAl nal [err] and a wite enable signal [err] which are as
i solates the faurth data line of the nmenory array fed fromthe external
termnals. - MRfromthe |nput/output term nals of the

N B R T TR o o



. T i ) . . .

15 ~~, : EP0163951 Bl . 16 dummy cell is

sel ected, theisecond data line is the data signal level to be fed to the
first dat a Ilne coupsed to the fERX163@51B1l i ne so that ¢ has a data by
the selected menory cell rises to a relatively line capaci tance

subst antlal Ily 'twce as large as that |arge val ue because the first data
Qe, funms gailie sglectar ghe gacan! delg g e caﬁ%?c‘i'afaaﬁ'ﬂf‘é' '°"A5t°é?° r‘?é’s"& I“t‘a f'“tt @2 line

advang%'plF? Btha! ﬁ@*ht?ﬁar'p gajhat if haga date o | o XA latiyely

appl i 48 % as' ofo) h:(ﬁ al to'ﬁ@?ﬁ?@g h:{ ff'ﬁtgf{?é' dso ?Fé{‘llne
s da a}nce o al T?B i ﬂﬁsn cel l ntja plre 8 i‘ﬁ'g a In |s
use 0 r%h-%r% %‘3 nt *to nf slac i§ E!jq Jan
Qpﬁﬁéh i§ Qppliéd/fs' the" IFIS of t QS i > BhddY

fﬂ-slze dummy colls. e“to Qq:faﬁrhl @%ugrc?enﬁ}@ AII%&Q
smal 1 ‘i‘r@@ak&& Gho! Herfich? Bollk REUpIEB 1Y <6&! ' S C 086hd dfata liREhad GCsubstantidlf tv'ﬁé‘eC&HEbd
dat a bid® faarth :@etd Wtes tard1td 63 bafectedi 48 dad A (iR§Baphsitadc@UAS & reddi, thel sallitoR Bad O be
sel eca;ﬁdmoﬁsrbﬁmrar he hforamearamwnsaaee As operkthsibah be béiausat | sfactory read
oper atdntittedsi M | ar to the aforenenti oned onEgs. aA&nd P aleddirbuit taglaid shéwing
conduct &d. isCapparanit fidin the description made one specific embodiment of the afordmemned!A
and 4Bboss, @achi of thei switchi Grguita ISBVIIS rdv8WIB As | Sneappaarapd MiLr awh MIReed dese mmpliieron
made requires dwe kingse ofi fimiog eighealsdiThe itmingf  tHhe SAl.or enent i oned. above, each of the
Swi t cbignalsrionfhese sBifUh| cirguitd c@V\b&genewsiedr y ar r ay&emomlrwlasawnmosed of
anpl i by e follewingi coesyrugtialy ki nds of tining si'@ridsdie. Tiulaien sty Field jEffect Gagnsis-
si gnal s ' eAch Mepwy asiys: sppcifically et Rurdlan be tefEnwick: @ reprospited R Atshanrelc MPE; ¢
asghﬂ‘ﬂﬁ”é""@@ Ugféd!"%fa"’d’?g‘t"‘}ﬁ'é apayPt-owi ng FEdHst ructi on.

° féhef hand f 9‘19 %T G“’Ef F‘e t TT rfg?"?’y ol ki ‘i?@‘
specr f’? % %; 3@;?4‘ @"n 3\ fin
nenor % '§ u ar ty
ha d JZQ u | %ﬂga’?zqﬂgst é t"zi rexamél‘b, l ! E rali narwén f

a Pl Ugegbls ;Je M f Eﬂ:\ EI r 9 ulyag lc¥n§% beefnabds&r}ﬁe@ferem
corrp ‘é‘&l]ﬁl@ & the: étﬂﬁrﬁa @Eﬁ errl Iydithed r&§r§ tﬁéQ\Qﬁ\ 7 -cotPRSraddeG @t | V.
the plediigithe Vi linels Qf g’ﬁgalhrlyaiﬂ retebrtidrs, 2 Pl UrGab ick YheOtfvo \WRSrShetidns GhicN\lafd inBdeOky
cel |'s rzmdiNoRIELR WIAE lind IsSdo Slddrell &d BE, T Orone p@RBérkblemetaly, dafiMfhedlardl sHodword Y Of
dy nanigireBFRAM tathe ridrwhivkis aade by @orbied to tie word lines of regularly

di scr fig@he bR ddRRSITGHalS Mheyony] whethsr sradee Of t Tt neete iy MIRNigleade to have a

I espe aétione biythe' pirgl iéraorp bals abupmrmésrp cel | sconsbctioh isirdlarcio rs4t rotfi atiei @amorg arrya s
been dais tne isedlediar isidaternimpdtlyanle botwohe seddhd data |ine are |ikew se coup-
bef-or its dTkheref @ideess sigralsitwhiahrwil keedalledi s ar r anffedsense praplifieroSAl He copstrebtadi ofess of
r egu| Sdummydadsiease signale”Hexds, eithesritbe ddastt he t vRiurality: o pajbeineyits ipachglh wbibh igrcempRsere by
r espeSighificentybit grothe: leger dionificane bit and dheor ger e thaemplyingM@SHETF Q1 a2 istkarptal v
dat a P?’ﬁ‘]@'ﬂefé’ﬁd one word correspond Lo t hdorgy dis S‘WH? E’PP' e %ﬂ\‘;a' t‘Pd?r“Ed*It%-
line. i "{ h%f ‘P%W"&ﬂmﬁf il Eﬂ' ;and Ther ef‘lbffeée" °"a '3"3

ar’&,ay 1o bo splagle

one 83)31 Eﬁ!’t? H‘°§| '87”?’ ﬁ'}ﬁ r°8’f t he 'Wb ss&?’t '° 'ff" lngﬁ P%ct ed
is de oSS s%a% i h W| e c?IIe an '\ﬁrrfy s% t ||er control Si nals

will ﬁa the in E‘sfb'ﬁﬁ 5Pkl folwfitn SAL 'cic&tora?t rhuc% mamer tgnwhae ; oss
Si gnalc'rﬁ:u)ts s®WiL%nd @Vlﬁ B@ne Iy anP! UT al hduWoutut {éﬂhlﬁalstJuElbU ta3 shGwnh tidughi ch
IS CORRREAS notHVd log@rﬁlrcxm Wnidl ist i&el €aSt thd Sl M@QﬁETst@:%tan@-ﬂd rBJbSctwé)rﬁto »f

t he amlaét‘f/é' bN@vévEIslay Jor @hing)slgrialé deft t e | wilr &N pit@skan@iigde lcorplémentary data lines
form erledSons @8 Sikasiangs| thd ke adufebs b ges t L Ehd DLAE Mhhe Side bt thé) enepraiyrapey
menor giged RAF Sthévbiummynatidress sigrdisfahe aedyce of Miheang Gir@igh iswilch NGSFEEs Qv arehQ20s

gi ven stlectind [Sighas. tHowber,Sibd aletaiied inerneiet er m nagpeictivgly.t thea lpaiv el payéliel-apranged com-
conpl eenstmctiony petagsact] theeircuituivi gepetaling addr edementaryedals lines DIIR and DROR st the side

si gni fhosatning signalsfwilt brenot degcriber] ihecausen tshe o ehs eneenyi &y WRChs iiss apbarest idmed

ti mi ndf "aRine diest '9?@'1&1'9 Citrhecprestit iivere cal | descriabpn” vy dgy raage, thaonumbprgred| B8 (or
sense®hplifier gontrol sj naI s err] andMereRry relfg c de hecompigmentary data
[err] éd °\M”T“F’V ryne selegfiog s ter) "”Eh@"%ﬁ? é?sé?"(ﬂ}‘eév a'[° dpjeqyah g

o1 gna @ Lo ;;s °?HP|°EGH p é*i [ he S Mot E ol cing
CIrCUI adrs srnasngﬁ e selgc! téﬁb mut/u %nljg rtrurtotIH

coupl % éﬁ a0 “ﬁ 8 '}? not - s P é ¢ Wi S n%de
the swit RET .th%a;ra&e@?ﬁlembrosrag.ﬁct i vel y it eas@ b %p b%ﬁe&{meaexo%re@émgde' ay
(or tim ng signal's gen- pai r of paral -arranged conpl enentary data
lines erated on the basis of the row address strobe DLOL and [err] at

the side of the menory array signal [ér] the dumy address signal s and
array =~ ML and through switch MOSFETs Q19 and 20, selecting signals.
However, the detailed internal respectively, to a pair of

paral I eI arranged com constructlon per se of the cr rcurt for generatl ng

o ™~ NS



.

17 - ¢ EPO 163 951 Bl 18 when the nenory cell

MC coupl ed to one of the boost the high-level signal only to the
potenti al of nal ret? conpl ement aER 0088 851 Bhes of the menmy t he supply
‘vol tage Vcc vvrthout adversely af fecti ng array I\/I L or MR is selected, one

of the paired: the | ow|evel fgnal ines DAL and [err] IS so

sel” "@1"5 ° m°m°’y cell M{J couplad; i ang afsthe) o CI P?Rﬂ F‘e AR“‘F"%"' SigRd Pl ¢ tg Petentigheft ¢ he

du L FF@WQ lineg of EB'"?IH‘EV of t gg lsugf"y V‘U?Hetv% iwithqyt pdversplyaffectiiouaR3

whi ¢4 '% efe °3ﬁ§§ %t/out oWIR) §E§ S% yif of the
RH

(F:)g:uro ";g;y 8:”9 cg,q urﬂg es"%fcrsfc:jsee EI t uﬁte égb&; ’9;4;@';:%!3.‘?? A‘ﬂé as is
t e 0l n|t f itpu eac am-

co S ] FET . c | n

o S e T LR ety

Ci I cui frhe \4khsé humlirRr eﬁnnecwdmbaw@en r ESRBIE hrb e cPoetweBR RssRiB AR inedf t he
pai r@d\pwﬁfﬁﬁe @re@-m?bﬁTs 0l Qind ) dRd pES &rd DD And 16 supbl) RdrtinkiQF b Biduit,Of t he
Ci I Cwhidh,are\&rbs3itormbeted; aORG-RONAREMeE, as basmkeen gdies Mo trls dimoanggi @rizon

gat etwrdibabr,Tahd Qe@nantarkplifs themigiebel or ahiciaat dorhédsdp Méspadiitey, dawber tes t he
m nudignal, mlncrc&ppearebmneltet@d\plemmect | velsta lidadiiaed the IMOSSET) Q#00, antvhéteden
appedutss lifpet bedre postive degdbackeagtions \of ' dat &heldetading BuOrahd e MASFET NMOBEFEAA bQHO0 and
bet weesa NRBFET$. i Thess, pobitivet fasibaalssicliong e fse e dirarcdapasiters GBS apd CBE.hEheskabawt brape DLO
and a¢ stafgdomea ET £2¢ iswoed hibese MOSFEPRgtors il siad GB2 #re impde ¢fdQfcaptci-

act i g sigml dgy MQﬁﬁ%ich?"olss‘“@BIO and CBgs anphepgeate, sbptaniiplyags varigbleseansd-ed
wherfX 'b'F\/ESF’E‘IVS'Q?Y“aI‘ SoRdyetaned WHen ftHe  cajpaeq Q'YnestsCHP tepwniesieD ga‘P‘eMﬁ’ﬁB%Tsof MOS

ca a@'i‘de"efjl %"vgl Req the oper “°'T’h@f OSFET 9:2 ?’E‘ %9 é’etrﬁndered °P’E9f"§"’ erate
"3 P‘ét a' 5‘&3'9 exti b RPepaps ﬁ%ff"lf'erg LFcf’ nce
?""1 E'éj jEinge ansm %‘1"9 '“ r fpggse r boo tra l don
%r ﬁgzrr% .%m eg%fte e réregfr qazgz
con s s pg er rg- 20
arrpI W el'eg@ %epéne ( crr lﬂ Fr rs IQ% %P&rhtal

2!

f R6reiNeCa WFE?@J% % -@ﬁhéf%%@ndu&fwt e‘j ' 'aurc!uﬁssmld?‘%?e dopiél tb k@.ﬂb%o%!p&% des €1 1]
and REEWBRR fohfle GRIIY SHRNGAL YwhitAtia | | Nest B soltd Aiiier SAST&p&tRIL IEBME
Si gngnerkted &tla tnfiig AR theShotertil ifflergRe-  dr €8I UAG crramarmkwch@chae braciakgaadircaor ds,
t he iBirgfesed t¢Sdriecsktent] lThe MOBFETIQZB ignal [ @& édmpbsbdS&d stiodn &OFIgN4E offpreditigd | i ne
pot emédedd have adkblaivplpdarge coddustansy vieredse  MOSFETSQIPI avié QP2 Rdich Bercosrdectsdi Be-hi gh
| eveit is redtored asndutiive.| Thadoweo data i wbF Opped tven the esgértispemgiemernidy dalimepareic har ge
Ci r ciantial @@omslymecr bic starthgathe comidec- Vbr e oW@rsupply WMDBREVCGR dhei aircuiteaitiough dot
condientof the MOSFEF Q28 Byt @ua/\mndwﬂw e coupl esbstiglytlimitative therete (The timing gidest 2hon
I es peRgestions of tﬂwesemwrn@f@ﬂ%% tedwe] whi ddy qoatrolling dife eqnduchensse thevprephiarger SA
r espRYAtY Slages, thg @foregrentt Gﬁeéﬂf’t%ﬂ' a%t i MARFETH@R and QPP &ts@rﬂ**’!&lh'%l'?"ﬁ'é?'ence
t he ‘thfst p’?,VP'i“E‘hf’?'% ?!‘Eﬂ"f? 'ﬁé pr ec ’{?é‘aﬁ‘iefscl’,ﬁ“?d thP Sethile $osone

ext e to 12 evel l eve s abfe é'l?har ge
5@ atap r’vgg;r; cysug houe é‘ﬁ H‘p'fev ceriy E i
Wm Cs] f‘ erF mé dro up% a en{ra w |§1H§er %d \%' rgli mg e pO-

tvvee.gw Vf n sp

dr Opmeibmé et Ioer c surrra Abods esﬁwﬁm VicioRbiy! rrsr e

- al t heyigal '?i@ﬁll#réa@l'ibs%e LA?e peRfaF. . BY nlal Usoi09 3R Gdalizig rnbeFET foreara,ﬁerral ly
lim \ative thereto The timng SI gnal [eﬁ.ﬁ,]g 109 86rididntRtaryOdatd MM8s FERSRNse

anpl i fiupén faRladatessinge theVeored Bdta GOMET Okd | APthé PrRcHaRMY Wming 69kl B8%.. t he precharge
Sepamehey ShiaYES which avertl aice reddy itomed hi gherAspmb inFig. 38 thd\inal/balsit A¥Ass amd QP2
i S sbkeatard leeovated las lagesnlt tifabihe hightlori S pr eve oft taalurfitrodenits esrawrdetryl the shnsppnng.
Whenlowldwe potontiah gerestedplr thatdseoding ope RAM  plifiee SAI avb i comettbrk withe daip\we conpadrent i al
t huseretjop [irswittten as it ésvie the|reamery cohME. If[ er r | complepmentanyi datedines G2 and GBI threwgblthe As a
r esuthe highHevet Hieps mewsthal @ pradbternined of sa hMASFEES Qthensl @29 Wils- comppsssthreeali ve
corrp?’%ﬁ'ﬁswﬁ'a pegh toathe isyRPY ‘ﬁ’ﬂigeﬁm @Rar - FEPN gwiteh st CYHL. raae dhm dreudgyrtat i on
i s efRevR h°"é?ﬁ€f the aepetifions: ¢f sever ?se‘ifel nedPdesiab apatipe junit,pircuih adicl) fhe fermer

hi gh®$ * ‘P%ﬁ'fq '@W;%é& at:a ‘I"B %‘s‘b enti aI°"?/\ﬁ|°8'PP°?"§d thypgh VB?TEJ 2‘\/8'8," QaIane

v Ib wrt
hi eCﬂ%ﬂn e '89‘ gr o ﬁ%\ P |s :,OWe cu% re connm%g gf tg @lglnq ﬁga above

h| gh u
‘?" °Z%T£5gaore o ,;ﬁ: gf th(?o ghqgﬂt al l'y,
tl

the
may fé%lc)&u e an equ 'zl ng WDg% %or short cr r d&% bmeand

cuiting the corrpl enentary data |lines in response Upon thi s addressing, the
stored data of:the 45 to the precMarging tining signal [err] menory cell
MC,” whi ch were once ready to be : As shown in Fig. 4A, the

I nput / out put nodes of broken, are recovered as a result that the hi gh- or
one of the unit circuits constructi ng the sense am |owlevel potenti al




St 7 i

19 .- - 1. -EP 0163 951 B1 20 CD2 and [err]

l.evel, as shown at Eand- Fin Fig. 6. As a result all By thus providing

the two sets of conmen the ERQ 83 MDEAETs (B to Ql82are rendered

conpl ementary data lines CDL and [err] and CD2 conductive. In this

neanmhlle &Ic the data |ines of and [err the gates of the MOSFETs QL9 to
CD2 ard Th2! mem)r arr% are precha @@FFt“hE’gc%ﬁijrst%\P'tc

Q2
é/ ga dthv gk ‘f"t i ndered
are”cau %‘ eso gef gld ‘W ﬁ“"? n I-Efaqtaan .w&@?}%&ﬁg{ to

subst . n :

e S g cause f?md by §'L§ '[?ﬁ é h| Iev ant%l

geher‘%ﬁe‘ég br¥ ':ha f’ﬁ J i else{
yeiilg! tﬁé’@ilumra'éﬁgafs % or ACCOI’ i fot-sh o m Yim

| evel .eg. e e e qwe 39 the
uni t cI rﬁ(%éd?&ﬁdi Wit thidQoRbtrldtiBE ShePiinite ACh  NRITRIsYeciVe! vofd GihdsCofichéh MBS raHE} i ng
t he ceitcumﬁcoaetdmﬁ&h&le&mdeddreséeecoaére kel dreheld & @noHORs&iek@AbW 160s1 TBY/cagaMel .
The capOm canGelliRbut @it te Gitthodf theQothilyW t h tibre ddi dach domy el tsed @bl Yin thedlR- Of
each ebuimasta Oimbs, aar s Nmbnl destribddehaiéis- f OUrchalgddii.d. iresebstatass dvasuititeba MOSBET | bed
her ei hefore, and mhapagaeahace is doft, onrtiEswmicet-at €  aNdds tuewd bt by dtbingasigiBSRET bef or e,

and nductg autstralp by eakisg the fpiichesoft theefwoemi con-  Thadkesess ofuirerRAM igstatiad vehet tharirovg

si gnakoskensive. duct or substrate by nakimhg adtresspsinobe signabRAS fiecdropped to the Tave
access dihe s¥itsh Rirgyit SWilsis gompesedvascshosnhe r ovievel ax ehowe gtAin Fig. 6. In synchronism with

15 ad#dfigsth. ot $ifpre MOSHERE OF tor @10 which dr opjeaiaceesststag of Jww b thaprecheroipg iy t

SW L ;ﬁogp zp%‘:(;%kﬂ%‘&ﬁﬁ?ﬁ"? L0 I""ea":as shdt%g:s'eﬁa' ﬁ%ﬁiﬁ)‘g;é‘ggel'w 5 51’1 ezlﬁhl sm
Wt h (o @B to rt of
t h%’lll'«’}i(\?/l'°f¥”I ity 'QP'F’% PR fondtct eg”

i " _the ian ou ezéFs eqs i r 8; g Fm "ﬁ F) Q\_ ea
Ir]eSOf-thlose i %Myg ¥ 1o tﬁﬂ‘i é& % §%’3 ﬁ widareserr]
grd[ fy thg slag 3¢ ﬁ‘Q ofte- L r&Ptvﬁ.c i fédsf dnt

i nopecs) g 'dxe ..ng t B410nab dniOferdsn® sarg nt&utnﬁnaa Rot A vk 1 Qh

I €S POGREL Pnohl) Sheld mdnad ) Qamg gl 3 © ih b B!, OHEPLS 13848 SivBco b s

sense galPhid e MESFETs QddHBe Bt &d the tibWiedl SR Salddy phied éthie ARM fss O
t hos e givpdabiak the(ditisloP thedbfer daRAnddBRTERS B, raised to theonigt 1BVl tifopbritidns & thaakes
i N as DBl rave helelgasssshidd arfdhg @deh 438 fedi SPOS fdiadés tufier ADBUEheYbw laditess @ecoders R-

si gnakith tihihkgsigOsiaas si gnal which is feddRIOm RIDER2R G ctated! tonidsodolthd. t O
DL3L havrmet éwitch cifalite SWIR is cempamed)ads t @ i ma&l addréssesigrat X& wbannthaiothd rbspaaive

sel ecishows lraFig.oaBantoswicit MOSFETR @11 @0Q18 t h a wardriiimeg sedactingatiming? Signalsngge tspiratribe

si gnalwhiciwhiecdonmercted betwedn therespbetivecdataat t hehighHivel. Thusdastshewn\MDGHETFY. GyhereBe (B
and Qs DLOR to DI3Foef theveamofyoprray MRSt and-deperpled thecselstting [signeliar saledsingliosposed

‘at t herangebatdhe @Q’P@a'tﬁ sider of dher semeRigutp [ er r | warg lineragd dheiumany tiged 1Rp Gprraseanding
after at“hé PG éfr‘ﬁ? F'BPF@“’BW 'I°F\‘i§ é?er enﬁ?avést h‘@t'}af Bbles shar ed anong them and

mp { op ti
fed @ﬁg 11 013 015 and 17d|sposedatthe address ls gP i) W a %

od i ?Pg df’“@tlf" 85“’['3 | s co r as ;’h Wh "‘:' b %‘T gnal
3 m'& 5'5 sﬂ agaggt%&?ﬁ%%m% & geﬂ tyctt S Cern&% sda L
f L I
bet We‘ﬂﬁLs toieR Eo%ﬁ ¢|L\}ae\fﬁelr ésh:red Qh\% | evel seIeIllaétI Sthe Qiﬁn hGyhBis aéHLpand" st ror 6,

there tidkrCanki ELRIthA-fitfing SglafSHR2. 8 cbe MEMoYidhing e Myiteh circuit SWILOB&REALME t he
sel €Clining ol tehiRy! néIQSHl?c BhESHL2 Ehd BARI ar I angéfborbrrdy ML Bridhd Sabslarsgiifie? SAf aré he
sanme khd)SHR2 1o\W¥ ed ltd the galesl of {RGsetkwitdny \WBT Cheld &tQheCRIgH 1% @8 Ghdwg abEdn Bigp@iat Of

t he 'I| MDSFEDLIOPUD QN0des Qi td es, enam- 35 this GimbBorba@vbr e timingsignél i SMRI BAkst O

t hose plhificatiohsT of & Teddosigpai8, frothihe selected | N t hdvepped &l be lawrigveb pe stmivh @B jin Fined t he
mem NMeBeETerrapd lare @f@tedQasl Hwackel@biicedi sposhkatbreathat lverd line apd yhecdynimy widdiveipl ed
t 0 t heolthge Nref inpressay| fol_the Dperationss iscaenof t heDWharesingtls tgdeke the highs lempl.aiecerdingl 3R
have eptep| asgribbesdgsesihed ipMiedioning.| be caP| ewtr Hisplee switeh MRIFETs Qa2 HAF ed
anong t hden &uitiar Eejngpichast for explaining pRgag™ \Ah@\de?&sO"t Waichy are rqvidert SstwepnHhe gner he
dat a. I°?‘?'F§{l,° pii 1he fepding éﬂ?&’lﬂ '°SHRT theawau't he "‘a &‘a "“933'3'- §°r '-35rﬂ‘3|
[err] aﬁﬁ°fq'"95‘é‘h8 PF‘@H

si de” of Llnes ) @nd re gﬁ nut/o
Ilnesdﬁ_? roesnn ad fs 5§h er;i:awr: re‘i?mammng
S|gnal 6 |

co

ntr b t ! pg, J Is
SHLI and SHL2 and SH rrermry aréhay M L a sense arrp"!gJe °§sﬁg§re

and SHR2 to be fed to the gates of those svmtch 45 held at the high

| evel, as shown at Ein Fig. 6. At MOStETs @B to QIO and QL1 to QL8, the
am - . this time, noreover, the timng signal SHRI is first
plifications of the read S|gnals fromthe selected dropped to the | ow
IeveI -as shown at F |n F|g 6 nenory arrays are effected and the



i ve data Irnes to which are. coupled the nmenory input/output nodes of the
respective uniit CII’CUItS of ells of the lefthand nenory array ML to be se-
the sense anpliifiiepr SAI are bal BEPoe@3 98nB1the refer- legted, are isolated
fromthe corresponding data ence voltage Vref is pronptly broken to the
low,.lines of the memory array MR before starting of |evel, when the data
Si % p dale lipgse tohhigh are geuplefl dhe; merp@Y t he nisrnwoytp@é'pqiessvéthemspmﬂve yni cisquiieef

lis of{pe leftand memgry g5igy Milsly hensr t he ﬁF@P@ﬂéﬁP'iﬂ@frfé‘dafﬁééﬁfW%é"%%'@fer'
res p'é‘é‘idr \?@ [gelated frpm e E o8ding galt he ne@PRSyVOLagP | \Eef 'wr,owp%ﬁrorweam BAs can

be cB‘ﬂ‘“dBc %d‘ r"aa"I‘ﬂ’ 'Bestaé‘@ ted arleée"c"ﬂﬁgg‘ﬂ df‘té s‘ﬁ“a"’v%t theNighylevelig et | v e
sp e ' °'?95 'C(!i’grd? g ?Jcea s ‘HY °£t'°"°d P[f't'(‘f?i "t he
§§e d t resul ‘Wé’ °8 °r'h ° SRIGHERL 3 P NP ¢ e
dat a ar ve 8:{§f t han ﬁ% coa] q éB ﬁ
ZLuﬁth& %& lth atLﬁr?asof reft %E;EYR. 3

rea i 5&1 dtﬂ@?espécl da{arﬁn&gb peg,t | Y& sl b Yo ﬁr@ aﬁm &L nﬂ{ge set
at resp%btgg'ar{e s M Eé’le%{ed(‘a?é@& tt 0 a¥ ndi BAR2 AV¥irdt QURbd 1o @-ihle\‘[&i bévJ'” g

| ev %ﬁtive@h ghh@/eﬁ fharcyntralty o FiEL N- #hbeie tuhﬂg Elbm BORISE EHAddd tglﬁﬂe S

causiggl dut® e G.el i Babragdid WRE) &l the. thihe| 1owasved Mt synthrdhm) wif thederatidae | ow

| evedomplemsntitg b&te Mies 61 thé mbmbri erray AL ation tiRIRG I ane 3brds Yampafie SAL NeScas tishe

e MDdry leIcoupyodNd khe coiréspotging fdata iteseNs e angithahd Mem&@Pkrrayl MIR Gsassiectbdi® that ehel ef t

coupthedightbartihmernay r @mpovidli begawsat the | | nes dath arelréad qut fyim thatrdenmpneray MiRraay M R

i s swlitgr MOSFE @hand Ql2care nmderedynnand nmihemther band.ahe ihify Sgreis BHRI arfdeSHR2

dat adugtive- Ascsargsuifuthe figto finetstrast capacitency  ar r apreNgfiRet therhigh igvel cvherpBBFetingEignalsd Q12
ar g A dhectmen celbie-be selected is pausest ndake hand, SHHend B2 rep epRepilPIY dropRe toihel loBHRY

duct? value aubsiantiall gpyal tq e vRleaof| thee Wty éﬁye'c“afﬁa@? ttify cdiferenpe, agcapding Jp theife hi gh

| eve?““‘"W‘RQr %‘a%‘et'ﬂ@"‘f"i"?nsﬁ § ‘”&1‘%?5 of thé&® teg like t“l? ﬂ@"% é’P?éE"P%%I This

Redetes @f Sy o thoy
Subs‘f‘%{mw aqr ;%\IIIIe v’}%apﬂﬂf ice gfe SF ﬁ Kaired mﬂ%(ﬁj ys d P@% fare €
di 118 ém, d t o *61%7 tefg e g%be -

16S oS 10 when

capag] ‘ié fﬁ ’ takeitﬁi%y&ee f fesoe,f’ rfke t h%ng'frp Wbt Qers%t.on Hepof T ng in
] v ﬁag umr' &' showePd 1M ih B é@het Sphéi&bd Ng

oper sroaaaac od, NE i AT taaaarsfe il Rt donéiates #9 tﬁkrra Wignkidl&reine a@tai T ed

e MDyolbreéd mrfgewy naviny A/BiBsidhtiafi it € capearees BitfeF ABB AkCa P trdSad8r@sstbuler (=

2C0) mediifie Rvel baiwbéH 6 ¢bad thigh [3Rd lowdé\t hagd dpEetards dsi §-coldmn I sdrdbst sighah &1 kRt i 0 of

the @i.rry gedpaen sfancRfierdns Pitential Z/Eef Next addhbie rsighdl€ fed Globh s exfeha®mninal arabe

Si gnialthi€ ey @it b6 @aKlY arbiotstlse Forh et #al ue ofoutpiehl alidmal @wlmbiitary hairdsh signats

dr oppadloitts ddpacitaeb eCthe tuli-sibetuddmyodelit he | @urdsprndiogipaimiss addsesCsigmtsd Cd ar e nade

t 0 hiavie summation ofteevddty lirmscapdutanesadt H i n Fi Npxt, @ye riohshotva mtmgnegmrnttmngequal

capate twervsta lingst beames @gusl folths retio ofjtsmer st e sighals arg Gitputieds trory e Emisg generatee T i ng

si gnedlug of dle st capgcitancef el camdaa 9l teage \ViTE® calimn ragdigsss depsdern tG-BER yandn€er -

dr esthe jsepasitance gbibe capaciier Cd o{ e halfisiza addr SCE2 AR PRaFatefeiyi ratransedy dite 888 i®en t he

rea.d«"’r‘r’i"g‘rfe%d low lev- 30 ADB takes asolectipgtining signas aad desogm e iptemah o

el F'&'tal fm '%1"“‘1"14% ‘ﬁ"%f“é rh@ace otce'ﬁr'?'a?"taw é‘i‘d“’ é'%é §° %i? hef ed

‘E’H?Y 'F? % om

ha “’f %"i.«°3‘§ft i .nE e ‘f?th%vr Wm' ereriﬂsrf et St 1 a% i Lhe

capag I» thQ e atr s l l the B r@r%&ﬂal? a[wlmteg

sign ﬁlﬂeg AI Q\ e IEJ% £ i n%?n %are con

NOt - BAAWgitkal iR atah& e%ﬁttr.msﬁebrvengé h&hd WhireS and wﬁﬁo SorpERRNBY

the gaiplethotiry[dBR linesIPthe FieBiDF|afrayalile OUL PUkhdse foshécaVayt Ve rdshdtisd) o IRNEHATIRY TG

val ug daiplifiel By e sbyiseC aitshfidr ISAN @€ skwnONe  dabicting RRINAIO outddited GMUIRE caltdh &as

decod&IaF@é)CRl and C- the capacitance akest iecodepe-OCRRI méeebverd atguie diakd - Si ze

DCR2 aragthongte mett espedially rliedtitive) Ste ttiminghe datcaminbm @ordplemeptacye Hats lines are selected

sel esignah$HR2 isrdropped itgythalow levaldn sibstarde de fiomttee foar paif$ief the commepnSomplethenfagr r] 1 S

madetidl eynclrardsnt with the trhing atovijoh dedimingr y addieldisessi gnal s t o generate the | evel

af t esignahgpsiraiged forfesshighrievet assheimaty wor d 41 thedeitecenblilensionabWE da seh et the sl s.

In relsPgrs dstaoresylie thgawitch MABEETSr@2,c aus edeaddeveh e skawn &t Inrfio- 16ethe [not-shawns hown

I | neoﬁep@cﬂ“f' ﬁ@'°§ Ié;%’ rP&P%‘“Q)ﬁ'P etliags 9fr om t HEGCRiaRAfortendsring, thejdgta oytPUtARiE et i ng
fo the faRses s %ed&?e‘?”e@t"ﬁcﬁf’“‘p‘t“ﬂ‘ef’?’b k '9fQ§B‘?' pairs

e remo
'-3& Jfﬁ'*"@ garf érggs At %59 Fipd ol 7 rgas"’?‘ o lA& “lalrcgmg'efal Bk

| evef® PaTp t(’rtr’gr%r af ay RAIRA [o5Re St'vl?/IZR and"%r E1EEA L W P hY QPR ﬂg'ﬁ ven
In advance bet iween t he respective 45 the correspondr ng conmon
conpl enentary data conplenentary dat3|ines of the nmenory array ML |ines,

respectively. In response to the data line is anplified by the sense
anplifier SAlL, as shown selecti ng signals outputted fromthe colum ad- at
Gin Fig. 6. ) dress decoder C—DCRZ_,

e Y M P T T L, L



Edecoder C—DCR2 are anpl |f|ed and fed out to the the conpl enentary data
lines as is to be fed with external terminal Dout.
the.read data siignaggs fromthe repopngs8sliBt i s Wien the 24rite enabl e signal
VEE is drOpped to. caused to.take the high level Hor the low level L, the
low wite |evel, a tining signal for operatln the "as indicated P

CUF elebater C-OCRY Ao aniplied tehdfed uttoithiput  ci e PP ‘[‘JI‘QB"aTVs"aFae'g‘ ?&'F |° eé‘ﬁﬁﬁ%r at ed
5 1 sebmgléromaldiout he menory cells is staffdepd qef'?es'grtaf'?«ﬁ | tfl NJ?L g
gener at WhenTitw witp enchie Sigpd JVE is gnqpped to 51 5 Fﬂ“ Iqvel 11, o

" r ef dheclae aritgdavel. wm*ﬂes'amtfaf%qe H eyt ¢ he 1 ISLSERG srhf Sfbr

| i ne"dataoinpyt HercwioRE I'érfé??f’%ﬂﬂ"g; %{atﬁ net, 'c gdgor,gpigﬁgg@tﬂary

curv

dat a flormibe tsingoprOeGr (Tfin ppI i ERE e MnRAtI Bl , 1S
causeOh AT ab‘?f iR 'sef, ta | nBytupsﬁeﬁ% heDlafaf{lcet&teP?ﬁk% teiod

refe rtg HPEFO ﬁﬁ/ i ercﬂgﬁzif t haly @dVindRferdabo bdidtia Ve B3Na Feslif ikt

ci redl S flo Ui coll 61 s . If &Scasd, the ppted-en-
CVER, o Yt tﬂ@gmt@ th e 83 dr Gd referentd adia oo is hoeoppef by thece
dat a ?ljcxﬁtg S e circuits SW nfilignces\82Re « particles, as shown by a broken

i nfluen cohé%%ct@n ggg@,t,ﬁeg laBve, tReSsos oWn  laiyrvedin IFigoRAe s Witastit, thia esfeenes petentieli on
descré ftﬂl ¥ @elist B&h SPused G&!thy Qurinily Fi g.  ToAbe Arplil todruteferencehdaty lifegyhep ¢the

- pot en&du@'m 8| caglot ‘the. pressfi anbotimehtsthe Cars beumnme delkis saldeted ddrprped forR 'B'éefa‘iy lied
t o t hgn&igf @heiCRILRS atofotl Miih whehe rbfae  cel | than [tat whigh dsagsablighe I'ﬂe“‘ﬁ r°é%°e?ft
enmbodinds Noltagh ITelf, vibfch: isl Lsasnpptibiel to the sel ednfleance $y dheop fd@ﬂ'clei) A B 9?3 "'fé'tflel
ful | - mileced Lownyto ale Histuations f dhreeskpply t h notredupfion r"ef’tSr'e °’°t‘ ‘ﬁ’" re V\H‘ Yo

est ablditsgepsich as théeltagesgenasdted iy avqliagev ol t a ﬁet‘"seeqet‘"ee §\# 1 ue‘ e t 0
t he= dividr| anelinec bkeblyut ttipeoasth (Reteptial pbthe 720 P%%’t‘i'l‘F t Epg

t he f bitsuit. Therbforasthe stablesadsigfopsnee "°'t?9§duct i gppu °°fh§ "§,° §"
t he | eanclie ganpretag)evensiaicie Juctyarigns \?BFhFage g é‘ bg e Wl %{ngence
bet weeypply eltape Rince e fulhsizp “'?'Wéc dat a JI¥EdeT "ok lf‘ EE,U a%ﬁbg&,eg RRGRAT t h

DOt & R e syeh oO 1o NP e My Wrseft anoblesiezs s abl y
ci r cuMtagerean rbngBP%at o%% cé] ) a " (2{ er,,eagcbg:nvg RFYor hefeﬁ.dbf&eedThePéhre the

accor derieer e ed tors o can BRGRBR A tRIe6remB pblfitial Vref are sup-

f1uct gea |9E?ﬁ a‘ﬂ: Méihge t e I R8I0 Genalled Ringd ¢ven if shederhishipait

Suppl %a a§ - S1 ze dumyis GRhdritedC 8y) thel & fasivies. By these sup-
fm%ntl 'rﬁB?eoQéerQKe' t&ﬂcepr&sewmﬁahon@ofetbwaferemmgolm egVrefy

accur F,ﬁ‘d}%Qmes aandbdaEGel light bltiat |t the rezioetioh drd the devehdifferance éstﬂmd‘?‘?lg

vol t a%@t Q@d@ €the SBR6 62 \GAN aleOsHorti t h acdiipleirpatary daB linegan thereadieg gperatinn

MeNDr Vir@ftdPih ohéH diher 86 MRICMIFRON resisting toon U Ot thelew kyahis made sredlin wor ki ng

aCCUr 3y sl Iefor @Stolimen meisies tineb her ei nbEfo7R show drecyolizas waylme J gase

gr oovagbrieag@aci tor;s are used. It is possi bihe levels °fftF?J€*t‘%%ﬁ°fE?nb§ fgg withfge ’::d

r ef er encspepitidaliy; tiiéadomplombntary dats UIpJﬂt'sq ;%al i zedaaawfl}q hd 5 G o S pyie

ht into th wipistates ip v

igg;g%:;g'guyegmg:pfg?\; prec s ?t?qs g) whucga'nge cvé In the rea a g%aéﬁ%icgla ttrP\e char gesa

par G$ lodted Bthe Hiertel the aaces ?f the fAM, T E%ent eﬁt{’)r8‘dft zgf;zacm & expbted to ¢

pr esséde'P'E}E'tﬁﬁatann'g‘e% in e flga E‘Pge egre e@eﬁ%ﬂh o odd G

e e e < e S O

bet weeh dppﬁg ng? Pp@' they b anpl i etB latharr Wor&d) @lich-a level of the read

conpl & en Bs b ﬁl'é S %' Ng ORKL fhd & haeibeslitrbgped lisopresaotad, clilrer

e%"o%

so tha r naf; s | 0w | Stlally 4 i deths Aigh tead et sOf t war e
error :@ngg Odr: R ltd?ﬁ% dﬁﬁaerlﬁ ajin Fi IgridediBlyS n @vdpsitahie thabihe sepacitance
wavef oL iiBqldy th §‘?Jaglé\ B, v@dh @fd- level of that of the capacitor Cd forming a part of ti5dummiye

| evel Sdﬁin& aHl@, thelldvaiaitfofeRcdatvoatithi t h t leall beesightBagsr ftiap Alat f the eppacitor Cs

conpl eggiieRtodar @i lihdsN€ Fosponsivly daddanat t hef eghemosyesll byrtekingdiyee folaying points
af fect ﬁﬂurhysuéﬂ?lg makRL giRé infiféncest dueits the | oat i rinjo Sorsiderstidnn Specifigtliis B £ase t"PPe I°""a
part i ch gsrticles) Qpebspbiiallg Hghawimnothe tidvels pr e c hdeveld- igtorbeigad opi@nd Wﬁaieﬁhe '°

read dbdtweshitivasomplpmaitdry daid linps ateinet syhar ges rpad daidyis pvgrsely aﬁ‘f@d n m
accessfigdncyhhbighRad/at T start oft the safisipgoRehe capa'éﬁ f°8\‘°§'°’t:5‘ 'thﬂé?" t re? ¢
conpl entieng eirtys datatsigndlé-nes in t he f|batl n Y as 't Vre s m{ﬁhﬁr}
data | i ndig. JAcshpws the voiipop pavelorms ok 1P| ?gg%c&t o, grngc BEht at
excl us PW'%Wenﬁﬁ'é(rqafac'l"é% whegthe, refe L o the 1EYEr o at | t "g t;”ggg, gu&
depend &t s qh J%‘é’? °1' the re or i d f mgtaa,
curve 02 !%f‘etﬁ"'d?{\e‘?‘l" E?J'FEU freags 'F?/ ofcapacit s so t hat they becore

suscept- Fig.; 7B. I'n other words, such a level of the read ible to the
i nfluences by the ‘a particles. In case13data | ine as has been dropped is
present ed, sub-- one data line is exposed to the a particles, it has 45
stantlally as it is, as the high read level. its |evel dropped by the |eak
current which is | nci dent al | Y, | T [ s de5| rabI e that the capaC| tance

o L YAl L1 Y



s T i .
by the a particles and the,low |level of the read data state. Between the
respective data lines and com line in the case of no influence by the a
“particles. npn-‘dasa |ines [erEpaorssgBDBiof the nmenory2@array | n other
words, it is deS| rable that the capacitor Cd M., there are connect ed

svmtch MOSFETs @0 to of the dummy cells be set at a val ue to |n'8 @33
whi Ghthe e perticies and the lanobyehef thepaddatac | rcwsEateC\REtwe v f‘:F dipes; 309 SRR ra

r etrecm te oass Qfalge"f'wf@? byyghe a l??“'c‘ei\ccor dimey dat "d D ?}.t ngETg a{) t‘é
compl e words. jt is desliati e terrapariir &0 case Ny MofRe® S SW|ch it CWAL @

1 i nefsthe wnien cellsderpatig %Y?'“ed?l‘“l% dnd to S8 F"‘;h Is"a m tof mg,p;y | evel
di f Setellp clfsehdp Moo frfargree vp |'s LI AR Y pd;]&);o Shawn

r‘rﬁl‘a@t’?@ﬂtﬂéﬂ yorgaqage 8! h q S cau 9 %Is anoCQLnuﬁm @'b?%ﬁt despder,
ar e “E engc ﬁi%"“@bsﬂ es foreoluhn aadtedsidebddBiE aldRobghiA 18 te@omt he re-
&'ﬂﬁlmegp and [ eﬁ\& compieRéritdry BatdlikbaiChliiaR@EDIar e br ought
g Riﬁg ae " Yo AT T A neMRerddry kP MR @id vightlarki ste obf
rﬁ@g aﬁﬁnﬁﬁ isrBlght | €1 | Bg.[¥'i9Wgiiped WitifdatBlires whictuarppede Wi t h

ar e made Into its oper@tdonespbidabr-to-one to the respective data

t ° CO | ﬂ%“@ 6aRic|9§‘ Rar Ratbrll§ Bee'S PeCt lindeoitthd merhorg iatayrila That merrioey asray

par thd %pﬁ@%e%&é&ft& biyth® thembiynieis Of t hR e pesyucted rahserisk amplifigts $febicy arr ay

r adigRing GuMin® Relis bBcdusPB6y 4o Bibsitialyhe 16enwe ysirgiat ftis thokR of dhec afprempniienadjlef f

S eNS&iAGAPAt | rhridar SupSuAhevdamihndnetort $ub- durmmymenadry e My sed @eojumgy itch circuit

subsitr@8llih ksl ease b prodsbitysof iriddiatingttes t hos eCWR. Pmat'aw wﬂ'esré'ﬁfﬂﬁ'So?Fé’a a'l"’e?'?"z di at ed

at  reapuditume wipahe ¢ peticiee isi regligiblediecauses ub-  the (pRRFG AR ap. generptpd w

SW_ t shnuibecefithe dummat elis pravidediis smalse t he MBRYK AR "f"? ght F;F%J@Ls&

CVR OrGpescatranp het dapricitays it {Bamony @i | And éﬂ? f“lSF'Z"’ té

par thaes Bei ek P e s %E%the)t he setl L and ::‘h nHot e 65 %Fnﬁ‘éj W“e”

t hatara prposed i the acﬂart'PH‘é bg Ve ’:F% prov éaé{gls sh wgr data i Efyth afgrdy MR

i s I ooghebly pnal ‘Fanc'tg'EFe' ﬂ% %? MRl &l@ﬁ%ﬁﬁ@é g&nef the

St t IVG

WEWW"?”'@E""?@WG?GM :@% fh J: i u? adv’na?rlﬂ coRbspod @ tHeei I

st or‘B%IWE'H&‘P 8 58 "Stru Tliont R GhiER b @SgeP BElA N Dladk el | nes
fdt‘?‘i’éh a&f’é" Irlr°r(5:se ltlﬁ;ﬂ'a part 3@ l%{'?:t:k :: 8t in6e HlLﬁ‘n’ﬂl\Eofalbgys :\/L

an t.hou p & Mt a- nRmbQEREKADIsysqsipmY wite mpachmade. | n

this ' Em? % gnmpgtasfr% Q’G'h'% aM et o O\A@Cmd'gé miolailed esddailpﬂtfnstdiethwsﬂ gdutnmv

ci rCU'ﬁ%ﬁ 1adbE S b esﬁarsaa\@edae aﬁfpmaar:@d bab adelgtarengmitted Heeenbbcansatiey ater sirpilar ¥R i s

equi B sbddRd dmbBadinkdng heRdirbuitkanown e ntieciforantioned oneg showm ithidid8.i on usi ng
25 ﬁ@a&g&‘f{”ﬁm is Meq@ipPeanity swileh a0sespond t Morbdver, lswitch MOSFET$ Q34 3¢ (BR3P an
err OFE'l%QthcR%FeI ;ﬂ@mﬁu b6twbdn, thd Eulirespoidist 1 U C toravided, mesppeitively. PPMGQHF}H%FWG%H%""M ne DL
of t iﬁg daw Eiﬁa% ¢titwo imemory arrays ML and MR - data lines of the left and nght wem Tyé t ary
dat andving@ensBlanpiiftrs, esspdctiafy. inbidertaiy.t P4 g.and MRs The gyitch MQSFﬁTsa
anot pecharge cinit®arg, ositted fronvEigi %b@?ﬁﬁepped Vit Wh‘f”hé“’dﬂ ‘Tt‘l"ee sﬁ%c 'x
t he fhegbaano diracbrstatiapship with the gist of the d a"aﬁﬁﬁ\oﬂ) e hose
duryresent jsiventen, oich il b desebed dhae anp |'\‘ -rngas| n:f’" ‘m Ghe mng,r, e
her efdiewdiuse they are simlar to structl Flgfr cﬂég bm  thd
ci.rcui tTthdes‘i"H‘é’“ Y‘Br”érﬂéﬂt:l'ﬁﬁ]&? 'QH"% vygw q | QAhdERAtin | s
efthan r data lines

equi PEBEVIEN 5 'f'b mon r €0Y Bhmon S b it I\QﬁF,Fng;gn%é to QB7 are
FETs S\f PfCtHG% arra (g)éi Eﬁe corres ﬁ’ﬁbngrcwt a&’bn‘a}ﬁb dethe presepegitouiel v,
bet wieih g?“ ea qg, &ae %G | | NESméth chibikdTRIEIHNWAG iy Sorskuctomel iR

T COU O
data mcﬂ oftfor S 08B ME Y aEdrdande Min tha\facgthateths emiagpbfi the er s,
r esp%@'*rg 4F s Qb i ﬁem e amosanC VR s 66 52\IBHBTE, GB, ra@BFand S0
Pr €C ksl iSotfter hisrid] &&e%&ﬁpl&ﬁ@nﬁﬁ(ﬁtaf ey Fi g. gederbted dwse notshownwiimicd) ganesalgsr ¢ ded
bet WeNarda ST 68 SeRppdd Rt A ¥cth@vestorro di r esdtabhyebhangedneh vl heceme @preregt Eem of
the HARR. that &ﬁmaaﬁ ofthe mBméreslistnr y  athe dgilowing desqdptipn. case rfiat jthe, RokEhoyR
whi ¢ rbeV@!oJquedst iHdes conpadntaty datadines\i?,  Hsav erotvwgdrpssg@pqggrsd@mp@qu@g to Wed'@?fﬁmn
and faad IDOVé &igilar to that of the memory cells MC ory arrays ML and MRy @a:emvlelm %[e tsplﬁplﬁ g

Si gnahovrein rFigsVak @od/ @B, antltile deedription isThe demededt i on wi | | be f| r t de olipo
the omitld heOSEETs Q35 -and QB7 provi ded bet| H"it ans |ch
i s ar r aMg8EETat O¢hénd Mh‘&h@“"?’lﬂ&éf“’ dat a PTH %\%ﬁ' g a" 6E&g},t;},gect ed
th a
der

in smﬁ'&s;cﬂnpl'ﬁ?égég\'?%?;!a yoethoin ?fél? ofssco dresf%
timny cHongD s@ coﬁ%fr@cted as

The cqrted,fike tae afgrepnil “‘1‘1 s 8?1t enb 3 (jﬂ ect e two

i nput BRIy HFYL B '°381ﬁ"?‘?e'ﬁ SeELRY t ake t?chéele 'fo@m%lygplg'agp%gﬂge{s?ouct i ons in
sense: anplifieri SA which is conposed of MOS- 45 accordance with the facts
that the timngs of the FETs QL and Q* |ike the foregoing enbodi ments.
timng signals Jerr] and [err] On the other hand, those conpl enentary data
lines generated from not-shown timng generator are DL and [err] are

equi pped with an active restore suitably changed, as will becone

A~ —— T



menory arrays l|VL and MR on the basis of the row nenory arrays M. and MR
are simul taneously address signal's. The conmon data lines [err] and

sel ected ‘as a iresul t27zt hat t he notEPsh©88981@t address CDI @Bd t he comon data
lines [err] an-‘d cD2 are decoder is made to have a suitable
constructlon sel ect ed t he not-shown second colum sw tch The

r espedloMow agysdMy ?"Hé@‘?ﬁ ¢ pasis O ar r ay™Ron: iregi ML enciMy are gmuligagoudy t he
for &g i’q‘i él?ﬁﬂ?leH% ﬁ?mm°“ data lines UL gidie t o TOlSFPR e BieHItdiabthe gotshruvnirey pddeess
respe d(?iD?q%’lt in ‘é’ebﬁs’@a"t‘?fm hﬁteaswtﬁ%cwat ‘P"r nes
of th& M onstru F‘ﬁ'ﬁ? &'

.m-laY in Fentes o % r 5-Jopons fo the, resgecs |
a%e i t@t"%’gﬁ e W&%‘ﬁf’? Al

Ci rcuig FC(; g r&%
cells 6t'tnd Qrcﬁ] ’thgsoreg o odpfed t4'fh8 nfethbry Lalls M, are
coupl ggrho 4F\rh%d GBI fre b sl Geild NeS OfimShe/&upled B reSQEHd)hg i findaees Of
the seR&E inAtRRlohif isuch dnbs ofl the sdnSSREGHTH V G0 MERED habpstiivetdhomd)- aﬁ&\Q MRand hfh ke SA
and aGhsl SharkiQiive T8stdRd EifctitstAR thetherh-N€  ITEMiming dighblb GLA 16 ALFS, dnBlghb) G GRPET T ]
and [ @rrdragndL friarMA, réapoctilyl @ycorrddoorind VR forf &aidiRY itheCdelise aMsplifry ERPIBD Bckhe f OF
cont i & thé ﬁ.gmbrherréedae&emarp lotolighe info thedUp| ed mémdnharrby® M earde MBI \tespédtiogly, are

sel ectopalatiag statbs. ought into their nenory ansdayidentidal mnehclvither| esisadifierenefrgm ar e
oper at i \Gpesficallye i, case, for example, the memory 75  the aforementioneridlfiysti chesttuctipal Theotinsiag h

ot her celagoupled thi the: appen taté finsnPiSpfdid kftcal | v, signals ghand, #2figrrcontsoliing the switchasirensror y
15 t thendamementeamey deis fo betseledtadsttheuct i on(Q34 keeQ37) mmgcte,detpeltwe@otrpl regmonoart he
upper g oyl gk ispauset fq feke thaflqw levebiagna| s mRYsy Mi ang MR [havertheirt tigpings Shanges] framhg
thé,fS\ﬁPctW@t?t@i'Pftﬁ Psoefpsmeneniaidh inp of theqy ML theser f the faregoipg tfissy copsfyuction, as itz
to @B °"‘86rﬂ‘r bc‘f Qepuatidnto, ts $olociRe Siglps, ~ 2P . Recopsy P%’P i’fa'l“ dollpying %esg%%d to

siml 5"“’1[

take ¢ é{' Ji: di OSF Ts gﬁﬁf@ﬁ/ﬁ“"a“f?a""lvR have 'PPe u a"B TG FPBICS hown
at DI I@t resiwen lic a m qlllne of t na|| setapheqf a&glrSt
const rewat.aonm ,f # fi f s tt 0 ah.nF & s fd éﬁ

20 b Jggg Qhel B ”Qsdeéﬂés%nkn

NOSFE ate @mq in ypper da aX@cotdh‘nﬁ vﬁﬁctﬂgdthe
const I’Ilh@ of ﬁE ng toad m%ﬁ edi' MAGP Ct ' Veswutch cnrcunt is turned on so thet ¥y BSirdebe

f ol | 0\4hdaOthe BthrAf WoHd Sine BWL & dafisdl td takeNEN  Seéfrbs Bkiné hédry Sayd MR and MR, | f

t he [ @iomighsbigition levdt aSMb mainory d&l dolyidy | evel r,esp%&wbl? dre SRAGIGIRSIOD Yadhl diRY. M. as

i s coupthedipped datadine is SivowM IRTesponsdIto-i Go Li@spetive dataningg atSihgNimteSarp &t &t @&1d
[err] thiymerdutiay aell ¢oopledlo theslowen diate fie| ect eptechtrpea tieveladubstantiaiig eqdd to deesupply

I es pomsine éghthasdimematy amayt Mk is sbibaechTigh | eV evoltagad/cEbf thescircsiol at ed from t he

cor r ediping Gign) 2@ it lettt the high isvel opdn iD i n Fi g WheiDthe RAS sigusl iscravged o takeiths low he

| i ne. dife dummyrdelistsolectad] amshayinyat Brin Big. VR, | level, iesccessofithectAMEis steted | s t ur ned
on so % ARE resylh tarilower| datecliney BE @nd Phef duwemy wf dhel timisg [Siepaly #i andced; Jeed tmisg t ak e
cor r edsolaflpryrighb remery AEas: YL and MBra\| angsigrRl fot pratrefling|ihes MOSEET epypiedincthe as

t he rré‘-ﬁ'ﬁ? to I"'ec’SfGﬁSP@d'°"ﬁﬂe¥\E?e§t“Wéq y, ar %atas'ﬁ‘slt‘t b°c'~lsP tteﬁa ‘??“’e't&&l‘? °6'tsﬁ%r

)P?é‘ Iﬁ '!as'te “E“@P’ E“t ed. I‘i‘? tF LB dat a
I | nes S?a“?ehe em g}fgf, F':gt' °§‘t o Eehl S p;':en °ou Z?Elérgfl:g ower
data |k o wszv %Mﬂ% ity ! 89;% t, n. o
ght hAR bl gﬁd Th \A@Eh%
t' m nghestl Igh ithe tu% El n QLFt lseﬁusé hi g J I@\)é?'ask own B8'h h €10 % 5

si gnalgo {ake ﬁa lelévél Qs’s at O FQRVY. AE Um“%stﬁteihb ubper a4l Mk 8Ckne Aspoetive\Wemat D
i N Fi Gesult,| 1R Sitch MOBFETCESS 0BF ahd 1S BHAM 4s'S &S'afréyG(WlL afld MASareaeldcﬁmbtsmateh forh ower
dat a_Iatdweade[reertb]oﬂamb $cethiit] thedBata fffes of ¥ t heedch Bihétg Signals [err] and 02, the
t i m nghe ryht dn@ icht neR@ryrdngfstarai@siamsédy arrays M. and thiRtding signal 31 gnNad isf Glised to
cont r ol | hnesporise tdViitikd-digrabaiHl edli the tihhe Cauiikdthe @wtlakek the lterraspdnding word livesl df age
Vr ef dagrsipeat #1.B2 gdusrated subsequentipeot Ubed as thhenemeadardyt BIL land MR Be celertsdcbng he
af or erfermeri epacthle sanes dmplitidieSA of the Ifthaed dusamybycedel In syochranise withethd ward| ling @blec-

bef or enemety aresly iy fre ppested pitogesbar deigm- t hey Haanereres thetupme (orddinesiBWL gechBWL | | ke
wor d - [Flifyethe jrepdssighale éi?m'"FdP"\eSbarm?"@?'Y Ift ht§ ﬁﬁ'ﬁ ed- A§ch @sylty, the Apspgddive read data

enbodﬁﬁ@rﬁ%"tedfﬁgésf"ﬁp‘ﬁ "“é'tg %ﬂﬂ‘;t g is " '8:/ é’P F‘ﬁé“ﬂm‘g\%ﬁyﬁé’"-c Bintedr y
data | ' | @ m

resped® §§ ik oo s o (| Gt 08 Bl %t%b‘{q;*é"“&?wﬂtt‘%sf’f?ént :
I n sy e" r'ﬁ flos phifte g %P’a"ty lr| ne ?rﬁ%ﬁp'e eraer TceﬁJ%a thestuﬁ\ sed

to the gnal

| evel, aééggﬁgg\gé thmk)&nd E‘%&M’dﬁ)ﬁggaa to %@f?r 10{ hém eve as s%own at C
I n Fi_g 9. As a result, the upper. data lines of the respectlve mem

result, the switch MOSFETSs @5, @7 arld so on 45 ory arrays M. and MR
are el ectrlcally isolated fromare rendered to off state so that the data

lines of each other. the right and left nmenory arrays are isol ated.
‘After the timng signal [err] or 02 is caused to In response to timng



reference datd line is caused to take the |ow |l evel whereas the other is
caused to-také the low level-or the tine period after the dummy word |ines
are :after the stazd of the sel BRDiI16898fBlhe word |ines3tand sel ected and
before the timing signals for the before the start of the oper ati ons
of t he sense sense anplifier control are generated
t‘T"Pieé‘FesdaSAl'"e Atscaaseﬂé% e ‘“et"f’fe"’t% ser P’"E%'eaéd'?ﬁh%‘ ’éﬁcﬁuﬁ%’ tP Tké e leyely o
r e “'f‘?t@""ﬂ% 5‘9@” lines %30 dat a

Ieatﬁ lpq i fcfr % ﬁ g g operatlons of{ he sen
Id;tn sepeenaé%pceé? o Irn eI > f:; ? g T@?t g? gE%ters a res t, the t%ﬁ}éﬂvgco% g&se read
COUp re elgit]r F ﬂo;}e j’ W%:%g :Eia'ﬁ& ary\’ﬁﬁeﬁ%ﬁ bbfdfe

rrermryA rt as yid start of {hb@el HBh & el Rt B4 RASLAR
riﬁ' q\ﬁ. p&ral% ?§ t he U kg1 R setib cotoll MOSFETY Wnnecteg 88 t he

WO ?Jlﬁh thg‘?:ﬁunﬁ‘é hawmﬁ"f’ SRBEGIF Rl ENCE  [hRloh ltheddv® dBRNAEAEAIRY adthe TBBMReat C

5ib2 atdgeneraibd, asletodn ki MRFiIgME t Ur ngd btk imdstaly winbd off exer e NEIGreS BN Af t er
t he Opﬁﬁé‘ittﬁeoéb‘éra@cfpsfohﬁe 36135 ampier 84 | 1 Sheal is denérhted By BEABINML @ls. DY t he dumy
cel | fie ditde@aibeting, bigRilseRd GnbratB@bsihgnal s ar eThganeuativrachf iy tefvesncel hatential by _
f | uckdt-stowd Ndludh ddb@sy aémdendethptothent i al teye pepticles laevreduce kecause thertes fegtecoder
SO. t tvddpleinattary data lihdscof Bagrasftthe inemorar e r e doesedhts) inos ee shotteirquiigsl toegagly other
conpérepe MLaang MRitae tiupled totheecopimonf tshe immedintely before theesterh plathp jopsations ef
shordatajmes:Wt@ll QZ apd €R2.0t her arrays M. terfansermalfiersShupl ed to the comon

i miretie atesdny eipbddinent, thecserseHmplifof t he o g ag- 42 isghdret d@éﬁ"ashor'ﬁeg d{"ff"rpe and
CD2 ers SA and the data lines are djrepily g@ngc@déprm i fi %ord\ng' to ﬁefuﬁl?eé Sphpdiment

t he bairiieorergionsiof the sense PF‘Q""‘*TZS’\ @na CI r PRse o ¢ er S
iarr"ﬁis"ﬂ’i’@“‘ a_lines are dir QJP nect ;gﬁgraj' maefjrna Tur t her
enbodr r'f’e'i't 9'8?9"’6 °F'Hﬁ L EY% g%dr ?lons of T}? p£§@§§°°" qc%ﬂ
The RAM of this embodiment is e urppea (ﬂke
The "°° ﬁ&@% E 0 hayeohaidft G5 S hirPIRD ShdHEERcutt t 00,
the 63 gL‘ staﬁ {o the rsl% e‘»‘ ge SONHW WhikH 8 eo,ﬁd?aglsdlo‘s MOBFETR Q4 RAEd3EENCE
VO' BQ@C S h BE el AkeLHe Bovd BRbddH! | - ST ZRd whichMid BorRétiedCbbivasn Gietal iBes edsMy
| Sentol NCe the stray capacitances of thgponding to Tthe niBAWlyOhrralyfiing. abmet ment
i s eQUIERPSH i b lefeuitadiardni BRMinGaRe B t eNpasspsetiay.enl arged, noreover,  the
enmbogimiEAAM @écofding to ScoMphrativeldRantii. t Ch Ci r CUA tserish ampliidi SA aanprecﬂargetchentsw t war e
error s iglatRortighcd With this oxadiple, EatWeehtadld | So C Ganfd OB @ock-sbéwnivisisiolyT@Ii B camidd Q38
part plehédarg dkka [KfescOItas@cBill andaedpae abov eespadsioal complemetarnwidiate linds PLand RE ot ed
bet weely aﬂjmrmglqomglememary dat® firies .DLI and the memory arrays ML and MR. respectively. To
r es pBHdef roge tmemotyearree MARY, ghareye pd: and N TOFW tive Tigtajligesgon: the othpr hapg. a'@'eam
showiides MASFETy Q110 &Y i which,ase gwitchadni ¢ RA 4049 F’oq ARIUTE, SR SR athch e
‘exairrpy tming SIgnalsrﬁlAndsfé%S@P Vi AithewghsA ss 5 ﬁBPVHb'h 59 CI rcw t PC In ac or dance

~SIZ©
pres

‘Wi t h nettesepciallydimiptive, adetnﬂe%h %Fﬁnw—so an% g’"g’&wmﬁ are
fgggté"gg]hd%g"a%ﬁfé IQéH%sﬂ't"a? dﬁsgl $| igs DLC? arru ?\?% RS s s
cortpt e AR S hilcii a oy ?" oot he ”e”mr G 80% MRiopod win N
respe't?g ég y j'sq,rer it A6 I¥ iTsE]&%&d&ig@gﬁ)i :htahnnelth

ata I'st 3%n ry aréhﬁ%e
g; ré ERY '3 JFEE) handwoéfat eaigh dRd MMeSRRER sttt &- QL13
' C 1@f eané E &fa113 ﬁ\E b&%é Béby@ COl Uhgihes WIOMIS faick @irduit.STHelSeRda anipficby

tim %Iaééﬁ}adnﬁ MOSFET ad ebshitinattRFRRCL | Vel §A isAlthepsdiipped With powboswitch N-chang. 8.
not  esM8&sAIn Yoribd Wittt 84dhVéther AndMiafel $J SbIL Ondl MOSFETH @324 andT 1E25p waich areg eon-

Ci I' CYhiitaniBbusly StufmBdRA S&@ Cott. &Gil-dide0duntey MOSF Erkgte@batdednntile Glindrion souse of the MQS-
showrelisOdre @bupldd ab @dndka MeSBET afdlBH, Whi chFETs G20 endl @ii2iagnddses eartiepoithitbithd | nes
DLO assgedtisiy. Betivesm, the espantve tiatal lidse e en t heirceib ngot epawat gwitch dBrchanngl ASREds as t o
i Npr @vmmbreddteines 00 avbPRdhereme conhrscance 0R126[Rnd giey \["Efrhr re pengecied B’@?'T e data

| i neded MOREGss@114ato\@N7 miich composa(r  Phie eaEmel salfps oftheMOSHETs Qi @ with
N i solyine gwitoht argelie dncidentalissintfiga 1dath | i ne@dd'_‘ﬁ SYPRY P"@??‘]Q[V“c REMS ?’c I'i‘IE
QL20 astiva restoselcivgyiang. agechares cicyit WRight al | yMOPS 8?54 ‘.to and

MOSFE2testo & seupled dp tha gempigmeptary s dipes |t t fyme tﬁ
res péﬁﬁ"?‘%‘?‘ e "“m?"ﬁ‘e?° & B\Rﬁﬁatea{"?%ﬁ gr rf EB?.' % igj:'i( w'ﬁj aced

by o W gg ‘t Lh (}/ a e ne u S{re P}r%ég?n: area tgsr %mgower
svmtc ma§%ﬁh he?f}'é @3 éﬁu —?ﬁd 2\%
%heajs"%e o 1 atdriance Mqﬁéj pQQen‘t) remgtgdcrment
FII- r)[ed"t)etweenthe commn source of MOS- cells are
coupled to the data Irnes DLO and Ierr] FETs Q120 and Q121 and the earth
poi nt. of t he respéctlvel y. Between tH& respective data lines and circuit,
and power switch P-channel MOSFETs common data |ines CD and [err] there are

connnec- Q126 and Q127 whi ch are connected between the ted MOSFETs Ql14
to QL17 which conpose a so conmon source of the MOSFETs Q122 and Q123



the precharge il evel s of the.respective conpl enen- tions upon the working
accuracy of the fine tary data lines DL and [err] of the nenory arrays
patterns and the adeptlon of theEBrm183:881®1paci - M. and BR are set, as
fol | ows. tors. This makes it pOSSIb|etO reallzethe
dy- AVen the RAM Is swtched fromits accessed am ¢ RAM haV| t
Iagg;fflgtpfﬂc lpvels o the yespeciyecomplemprs non- acé‘%&?s'é’ﬂ Pé&% ’”"?@ B ac‘_

wﬁpt@: of fost BFOMORETBHS each ofH®
(4) THE M8 apy

|ze he d

hei r tr ay caf)° il at

t he ug@é’f’t}? tﬂeedﬂ%?o\g?gg 6}“’"‘ ??M['I Iar&ed ? "g ﬂf hey are s ort-
and t Ao L m s% Sfayf Gaphf

e or ata llnes Vi p
e ol ta ort] s Sk The ok and
hi gh: ond the Ssign Is OamFi jce t h_e cﬂﬁﬁéd thIQ tt% pr&éﬂﬁi’ge %V& Since this
respeg Ti S dallseld 'tk r swt kes itlddssible B3édacd thé'Rel didp of the t he
parti resﬁ]ﬁ&e?y GEd t ﬁo 4 49 Qldia INGY BV R the tpaiclps, AiRRAtan be
achi e\(:éF@fk 612468 Q15 Aordo, thewe&taance t 0 tabiffoved A6 oifbdlithey thd essistandectorthe i S

causeding @ming keRndl e Ing €H0sed 6 @kb WRIHHher I Or S Goftvaldeorers leamissemihanker e .

(5) Sigwee the | evel nmargin of the references)\8iics theAsvelomargis ol the tefesance init-
timng sqsgnaéult[ﬂ&nhia timiRg Signab eyt is eepeedf Or t he age G thwt droghat tha bjbh lewe) side Sabe can
be t 0 1td akeths Migh havghthb @eeharget dreuipP@ isharge ciretajnadtbyFh@pariing anDifset tq the davnies! by
i Mpar trénderedinpendtiies Slhe tpoechdge Licwit PEvred  r endersise vhiireimaginiog: the Teest pAse dHa fogihe
Ci r cuidistriB@es e mutuals¢haiges)pfi theaca efi ng t he inflgenses ehdlie gueariclgsy fere can” be
di st r itdnydatas linep BL pnet Rlawhichieee epugleditherehe corrplaé'ﬁ?é’ﬁd an °“Pﬁfthtte‘PR:é§'st°°tt‘i the,
PaRLI (% s, a redk dn apPNBR1Y e PraYBYSAT nes DL SEMEY éff?’i1 ;‘B;p!g d“

t her e-Plitying, eparatigsioraihe sqnee AP ' BfapA P 12Bsi ste‘(’a?Pg ‘E"gé ° °m° °"

res!coo ﬁS@p’?'EP“We?jéT{QfB? a’}Q é Wh'° Eﬁ It W?r e :%ao rﬁ ce theerﬂtlﬂ Sa d ' n
pl i y| IT1 er
oten a ement ara\éhné@ Ove ,@hﬁ\ I Ch

t he afl:wg i) tm: ﬁ@&p

are ¢ use o’ Aak; ytﬁbg L aly> 9 1 M Wp §|§'§§?@aﬁrahd/&tlaYgeQ§%&>ﬂi§etO
take t P:, preg fﬁg com- can be &gl y constructed by the

mul ti e'm%ﬁtary da@l ys d D'I’.t &nt EdeSHEP| Y VOl t AGRUNME the MVBntibM Ehatid By us hasObeed f
the alQ\ie BfefshéSotentlal inf Qisd Bid dath 3@RAs CaN Dspekifida desdiseli Aidkeindéibry iR Chomection t he
ear t h ROL&NGut fdm therRmogEalseved an ef f ect wihathe teBodiyentntharedRAiMcmamtutaiy $ed t 0
t ake therthar fehaéndcof! thy Qircuft Ldp hed pilobent | Yso 2Mmoditeakia vaticus chanpers.i Tre spwaifi¢ cemd

enI ar Ginbodimert t 46 REpde SYbldntidllp Nmddal to The pstecivas gk tHeemehonp farreysemaking: up the
capacithise ofthefomgbiay emidditnantlof Fig.8 édbeptind [ edynpmig aRAND @ndl dhenpagpheral circuits of thAough
t he i e titiorante b dhe fygcharge fesgls. Dibeefores t he  pasfecoep tekea pasipl 9f nedes prembgdiments e
dat a : sheydesceptions pElthe faireult| dppratihms @fteritbal her eForbrepople the,read miaence dﬂ“a&? &3y Saq
out f rpvevherbeeonetstions precaiitied. % genertef hy ysing oat ?f’é*hthg fu %’SF‘myl t
can nat ulih fhe pisseritinuentigne tha fallening efects he ci FRIG % hB"‘f baep, do '“b fi ed
i n vardaphe aghigveser s. The specific con- enb&ﬂ'lsﬁ%ﬂ'fm y eel 8“ "l'il h

i dépt i c4l) Qf ghe correspprding; dgiad '"Eﬁ of an'?:a"r?érmr y %

f or egoi 1P "BPMASH PHRY tth f'a“FI' % %t dum,ﬁgﬁg,,gg@ %ﬁ:}g}ﬁ {,qet,

)

circuit horf‘yt"r?!es t°h ﬁeg ef qn&eoversatxe

ircuitéd  so
can tak §w.tct1 s#e*ﬁscsé .nttneosmbetlmsmf giprAui t
| oper at i qn;s ta P&euew e%ctea e reafi ot QbEPH RN e lafdifate GhYs DIE DL, -
- prechar g&, Qf &f’“ﬁu Béngéasoupm&fb&%at the =~ - - and@o o GRELADE - byand3b o) didtie

0Nl t N etfydhdo-vokahS atiBTBbarbbilyntbrRBIRE €SNt chripiehdntaddats ke Thd aath Migssebitect s
cell's, agehswddf @it G ald BR Godatibwisrdpel or e sugplidd vatth 3@ referande @oatial gntigeckull-size
full -si zg GHENRSs 6@ BeSgenbrated b the fylivszs har geduiiny aiis, (ehpecdielyt e shor-ciesipdrioi ng
dat a | i npmmefceid. pair of vance to a vol t age telyetietlieford the sdnse dmpdifier lsfadshitsa s

t he t he (2ESwes pheculkdepiumin eolliateostdredins t 0 \ahérafians: inethis Sagep beth the| rreshsge YISt hi s
case, spmieinte o Ihp, eattiheoteniibl of torusiteyit cebd s of dhehwsnoetve daiadlings Sfier il resaechiyee
40 si zehead mnybecash'b‘@d an effechthpl ibld pogsspect idglalliges argbroygst '§Hd’t°tf flogting a?‘@%a“dso

t hat t heilg togppasaje g&é refesneR voltageWhich | nes  dpforsithe warddings and F’ ‘Pes t he
can be riagieble w(eeéoret flugtugtions, f the, PPy f the aﬂ’af%""tegvﬁ"t’é 'atsn" tﬂi'?e

ta

enbodi mevetages Fi 11 1ines to whi 'E:s té e

connect €& $ee i Y%@""&‘I (t \ep‘ﬂf’ﬁ%‘g DE‘5 °' ' ﬂ% Y

about ant°g‘F?g\? ‘(’fp‘?g °'e g:raf:'éj 't °p°ra . :e

the ref BRI YA %‘gﬁé&a’ tal iy i E&Sﬁ"” Eae,o.mgt %Pantreélflty
data 1ineg' 'C'I"h ata nes "0 evel between t |gh and low read | evels
of = supplied W|ththe reference potential by the full-size the data lines
can ‘be gener at ed by the full-size duni cells, respectively, are :
short-circuited for dunmmy cells. t he
time period before the sense anplifier starts its (2) Since the full-size
dummy cells are-stored in operations In thls case, both t he precharge

Y



[err] resistarnce to the software errors can be en- ref erence voltage
from said predeterm ned hanced |i ke the above enbodi nents. |ncidentally,
vol t age by maki ng 3he data |inegpapsgiosnBee of in case such full-size dumy
cells of half- ¥ said first data line (DL, DE) larger than that of
precharge are used, each two of the alternate ones sai d second data
_I i ne’q essisan®Ltp, theofwere aroreptagrkernar y dat a 'Plereass, veliage: tromr gaid j Rigglelegnined 5
harfieoeed ke &he gbavenernhpgimpnts.Hiagidentalivs cui t ed W"ﬁgﬁéy rlieg e gfta fing; qapaciipagRyof
thatmseasel sush r iyl-glze Fupmecqlipof hifar ] j s t"r‘\‘!&.’t"’?‘itﬁ'ﬁ"ar‘i% )ilarger fan Hat ofed.

Thenggﬁ'gﬁcg%;{gﬁ;ﬁ%%%ﬁwzgg’g °’BF§§F‘%{‘°? i ng in s%i!dd‘e%?é‘é nze ToPY array ( M

Lg; t necessaril rre %F gg lr%/_yShO E? sa 5 TQI E%miorﬁory % rél{s/ethat-rhe
”T%ﬁate da II}:tes 0 g@iw }‘ug cr F?YZPna ﬁ rregﬁoﬁgéqa)r 8o taébst iaS Ca

can ?'at e d“ (DL D). A

ynaiglé: @&\Sﬁéﬂttﬂigc gc grein e exarrp e of Fig. 11 can be

modi éJh f zo dumniy cells. eac Of Sa' d ”E”D"zy & 8Yrizdic (XM acksidifrPBRBMEE, viidim such
Umwﬁ&e pleSS EQNAL & el MbLifRE th S eact bt ShidCkAdntonS EdhE (M) i€ 8ghsobddOr

(Cs)ha%‘@uéh §eduﬁﬁ¢’y|-c@ﬂes§rééﬁﬂh&ﬂn a8 iE1 9 12. |6 aldaiaSstofifSRpacitdtQCs) @b sehitting
MOSF&rlbotiednin FigiL2l; &Cknis Qaseing se@bamst or i ng pUOSHET @m)fcolidleg. tolshidadeta staring
not - SiRer¥vf gt GMadngethe ndthownCarBebaigs OF 15 and esbaditer] andwhbrein Seid Seilth cirqutt gont- com
Ci r Celichis af r@plicep bpdesh d\Fig O e eaim-Fi g. 12, prisera MRSFRT (Q1,§2).ses a MOSFET (QL,
Q@) . pi@i apd tidenduninine cellel ey dispehded with.dn di spensed with. In this case, noreover,
t he wisrbes, mofeotenahelpumbet pirthe datlines, dynadi cA RrdMic BOM dacegidingy tocelgiond o 8r 2,
be \sladhet sher-gitsuited del each athet In 1esriese tpn r esponiyeher gomprising & gyrpm cell (VBT ng
dumrshe diming siomds) 21ang 22 pead not b e WP gnéd s [eP'Y'T refprange yoltaag t,3pd fiset d %Pe The
pigy level af gicandata 9 peeg ot $osai d f| r@t— ta li ne precharge | evel of
each ¢t INe iPFRShaNghe Gril MY be ‘made to (py l c'_["@g e circuits
y e e e i B sk bl 3 e,
dyna ts’?A Lﬁ? Ozrv(tgm circ piac 0}2: rEI n S Sﬁf:;‘:t l':lczee( ﬁ%g F: ce“ DE bl
pot ve:] uctlo mw é‘?tthe c?:n T‘nﬁﬁar Zt egance (Cdialoo %’E ﬁ rm‘de of
a VO ‘% ace t he subst ant I al I y equal to

en{el o?ca&%ﬁ& Nb%tabﬂi@a in Wh'SChAtd nﬁm Wﬁgioycléﬂﬁﬁiawﬂerd‘tﬁs
Sa' dtrJhEtgg | such as'the dynarhie RAMWHiY Short - Cing tha&r%ﬁ:et @deAGhd Qlhay cel(De)
presggies! uQé’@tnltr R4ad Peidterich Réltakd. 3’héNH)de 8PpP! i CR-larger thaf tichy [TMYIof edBAt i MBE Ng t O
cl ai. famie Hmﬁﬁ&um& InBdesdafily amdBR A6 Yn-such as bipesidymexri ¢ RAM whi ch t he
C apagéperdeftdeics] FoobxamplbdhélRAMMayakl (DC) nmakes use of the read reference
vol t agewnidhig fobyheds; on (bne sorﬁncdnaﬁog:ersult-han t leat A( Gmjmiof RAMIGlacordings & dnymems: ohani ¢

RAM stesseditogeiior witic @ vaideity- bf\ciroolta corsingt-i n- claims 3 to § whergie [séid refekdiye vollegedn dent
devi g a nfigocompratersisiem.t he RAM may be ehe whi@érmingd e resylt ohithe gearge distribu-
semi conduct or sub- 6. A dynpnic RAM aewmm@etcepaem(ceh@ aumay cgh e

togeflms with a variety of circuits constrRD- sa'dcﬁe’@ﬂ"ﬁ%? lipey(D5, Diiisad &t sai d

refer ence vol tag‘e is ing a mcroconputer st dek line (DL, 36
deter‘mh@ﬂ'a'a@% reemplising o f the charge di strr bu- tj ORMﬁmDnog he capaci t
(Cd) adr mo| ?rraa( 1) including™ 40 ynamuc ding fo one O
(DO, sf!i?td'" § 'ﬁj;‘?‘ E’ (fg?hrga DL) and ﬁ@m 8 yhe e'{‘ sal f'bfetog j‘err])
1. A dy'ﬁ%?g (Vi c!%"HJ,?FV. gserusn YRSt rrermr Bt T’yé |ancs oG

7. A dynamsg Jﬁ@Msuﬁ:&Cﬂa ifah® a2y one of |rst and second data I|nes (DL

[err]) &acClhe M6, D" havin hémS, hed eiang fﬁﬂn@ RAN Sdecdr@ind I Tafly @ad @f i Ng a
pluraligy céhg ) ng gl I\/EI) coupl ed claims! N@&S7,(Mlereir &iid dwildhing Eifdiik |
have SUbS Tpﬁ&tatg%' rhéén§ Qﬁﬁr&h&ng a predeter- (Q1, Q2) is tumed off when said first sense equal
capaci U A6k Yoltagd t6 Q4@ asta MHIQDY, DE[ by | ncl udiamgiifisr (SR i$ @ndbdddapbrative. ( DL'

[err]) bEying a plurality of nem 45 8. A dynam c RAM accordi ng to any
one of ory fiestIsbise (avplifiec (SApfoe dmblityimget p 9. A dynamic RAM according d¢ @By bn¢ @f 7,
wher ei nthe aliftbrepud betiveang a criefenést veiegechar ge mehims 1 1018, furthey icoinpriging a fioudi deter -
(QL, Qjupplid taysairstirstodata liwh dPL, Dh) ahdfa r st sendes prpvirled inRgidtsaeped memeryapiayfbl a
lines (@a sipEl lomyl'fed to the sepond flatefing SA) | s ABNZlepSR spsaIcaPigh creyit (QIBL{or sense
anpl i fi @E PGy 9ngrof A mempryneplls M@ 9. A dypRiRgcsadaerond dets fieg 3 seig UHD one
of the #d fferencef bet ween a refere‘nce“svol t 4@ fine to each °th8'l éﬁgH? f to 8,
further CG 2 o | ';‘%" "ﬁhpplre to sar d,lﬁfé\ st §l Nt t‘-géi

|[g\r/r6} ) ﬁfo sq%grstsg%% aoapane gal sai d é mprrsmEI a_se ﬁﬁ a(n rﬁe§ fo%I gnal

ARY secon rcuit
(@B5) for [err]: DL) by one of said nmenory cells (IVC) coupling said
second data line and said fourth and18 ~
55 data‘line to each other. (Figure 12) a first switch circuit (Qi,

Q@) for coupling the capacitance (Co) of the third data line (DL', 10. A
dynam ¢ RAM according to elaim9 further [err]) to sald flrst data l'ine,

”~ ~



nanced 'li ke the above embadiments. Incidentall Y,
the data |line capacitance of in case such full-size dumry c " ﬂ””",
said first data line (DL, [errpowger t han t hat of precharge aE

each two .of the &Pternate one P#tBlecond data 1Ak [err], DL), of ‘the
conpl enmentary data |lines, which are sinulta- 5 characteri zed I n

neQUSrLsYsta%Qé) b TG ! dofikdr 55 %ﬂor@éa BE ea\M tCh cCi rrgt’déetce Qaﬁge from t DRlietetdinda t i rd
dahgcdd M6 thed hbove [sfbbdimerttsS WfclaBlta)Ot NECeSSAhdgh by AiaRE ik Stka Ss 1D'E Qéi\gﬁ@of of the
al m case sucHak-slzb NGunrhy Sc.%l!sd of nd menor Ysafd! firé Yiata he 13718 B@tlg'g thatRes to
bepraénatgb tar \R64] Shoh thb Of the Bitefrmate ones ARY2)  Whiaialtesond G IeNDE oLy and faces said
C UbfttecoriPlémbitarg Qhta fdes awtichiatedithtav al §ie. The dntrd®érizedin T rst data line (DL,
[ endgobgly staticirauited by &Hef swittcteciieait, @8ed N t hi s casarsdid thed Idetpllias eol’, DIYGs knat t he
hahdt -necessarity ibenpaired | The .number of the al- data lirié. inAsaidly seaondC misbdy aer@@r(slt ng t O
cl ®mate1datalines do e Toimeuitenegusiy ehogfcirt-i g. 11 oARY2p@hinip@pfaspahds do and faces said each
of cuited thayrbereat pt & sitable (alB) Thesdumsmposed haviestdafe finePEUBYY - cel | | ess

cofrlls pihelf-piaphaggs in this case can be replacefl dawa st oring capacitor (Cs) and a

sePiei'i‘f halfepiza oy sellsi n Fi g. 12 I n thi s2cdséynamis prserdiggrfo claim 1, W'I\?E!!IFET .

l? "?-PéF P‘oﬂgaFHCﬂhP%\ pI i i era:‘?"’bf'f §ojdmemory aﬂ'a ('t"ﬁle's fepeased,
rgﬁ” 9 erein caB ‘"1" ‘6ﬁ}s°'%‘i: Q: uits
ar m S%?s??\f 1:? ch e’ (gr ex d gre%l sai
cu' ceq en ed d‘g],_hs( eo er t-h
nu gnd Eens{ég accor I ng to Ia| m1l or 2 .0 be
S fPafs cabd rrrGBHdo‘&& Qurﬁl?é? |ifn£§ respogseA ldPnamic RAM! dcB&din %@Euhﬂ e 22 dum"ry
celol bel $Ron-cirddifsd ot | biore reshiBehes [ €1 1] alithel @bmprishG Al didRiny X8 (1S supbe 20

Pl b Bing slghdi€ bredha @2 \Wesd maem m d doi 1 st ;ﬁl,a.tgaa.lefeeacwoasdaaég@ahra\&ia iRé each
dapracilaigs eVt &fl eBéh dR& line need not n’,eDL [err]())l_\u{y/ 2. The precharge circuits
maycdie Thadgeechargd avraite ne9nisd medd k0N, i n which the respective data 4. A

dy havariaccordiukctivecinrwhich(thd eespdctiendaly, Wher @i MA Hynaeie RiMeaccatipg &dcldim 3awlsmein abl e
potirestarealcoupiadrioea sultable roleetiat apuics t ance ( Gblg caphciwaded Cdiunihsgid cleminy cBQPCrade of
a Mede efcevaltaaei diiding ciicpit un placei of the aces of tihgubstapBlly jeguak tobbataGm) ot paghefjual to
t heansteuciign i whighsbe compleneantarydatatinemn i n whi ceidpesanorelis ¢nt ary data |ines

s af'a sknefrshrt-gitspifed tq aach othefr ¢ sinply short-circuited to each other. The

pr esdh? PEFAREIRYSNED ‘i?'éﬂ"q‘ ifsyde aPBlicg) de apfi |%5¥“am!9 RAM B‘Q’Ifaﬂﬂ ms whaminyj n

s macon P e - as fe pool 00) "
c % b,,ﬁj el fad rgproncn vy 'ﬂi‘:’%%% (00 | ;g%éhab b
e

vce re';zc r?"y %ﬂwa ' t han thacf f each of said nem namc

e ' " i %LJ..%%QJVQAy ofiERgndent
de ¥t}a?eeto t%rr vfﬁ% %r@h l%ul aid voltage is
Sefy QQ&% uterS# am. am & de?é?lﬁﬂ&dj b résQIt af'the @ﬁﬁ?geodlstﬁﬂut ate

togéther with a’variety of Ci I‘CUI t's constyod Ghiong $b d4gaBitos (JdPofn duMA’ @il N sai d
r ebRigIce voltage is ing a mcroconputer @gsis@isecond data line (DL, DL) and sai$d
determ ned as a result of the charge di stthirddata linbqL,@HNG t he capacitor
(Cd) abynamid mam/cotlidingCl ai ns

(DO, saifigst ssrondardat (M-ARYHE intleding Dlo) andA siynaini¢ FRAMI adetrdind itn@ny Bhé of [ err])
1. A filstaadrsecorddatciinep (Ols PRcpactahdvt r st menoslaimaii rta\p, wWhergileaidl firshed bid dgga 40
7. A oy apivaltyRivnemenc enlleli(M@) qouplechy one of finp$ 1Bk BladDEe B chavatsubstantially (DL,
[err]fy'e@ach hav- claims 1 to 6, wher®up caRacépnessr st t o th| rd data ing a
pl ur al i BBeeand MRAR9FK Y| ipcudinge) thigh yp| ed lines (DL, [err] have
subst%"“ﬁl@ mel}aéppq)a pluraluty of mem- 45 8. A dynamic RA accor ing to any o

capac?¥ S )C u rray | ncI u?@'ﬁ 1 t°t.f1 ateld FW"W%P%B[”"

a
FOVi -3
E)ﬁrer L@g“"g{? Itf’ aﬁE%QPBF mr et o; amp" 'er FG e rendered °per§|"3| s sipjt 'E)o?any

Wher el “) a Tt @er%\é"ahihleggb;\? 'erCaHx'plifyugé echar ge Neafsmnit drcﬁﬁd”'go @nP'o g&'gher -
tﬂg)dufie%néé”b&% YoMale f 1 7St Sefgfs N80 Ecﬁﬂﬁsl & a SRHH ghtal 2

I nessuﬁﬁﬁlaa td &did i.rstD!ata line élb ddier (SA |.nle§,raveaaiﬁrsed SEURRA Ao -arrkyeiM- ] )
firstqateag etm fod toSthe S¥dhd kA u.aéml i fyi ngaARY2RQind % sefordysiaen e«rca{\lwasawordl ng
to anpromg Hfodehs? stk frkerioRN6ds lpativeen a r eédapihp Gaid é8dohd8&a line and said féurtRi M5 1
to 8,aniurther conprising a fourth data suge ine@ édeh s@érd(Figlesi) data |'i ne
(DL, [earfist saintl aitcuit (Q1,| @2)dorpoaplingled i n sai d second nmenory array (M data
Si gnathe tapadtandedo)todthb ithird sleta timed(DU'at a | | M@ A dynamicARAN )accardirdy @ ciains Onfirtisani t ch
ci r cUbl) (oG8 firktodatd déime; Jto iQbrerdtey saiche of sai chbmpasimy y se®hd sensd/Binplifier (SA) for
coupling said second data line and said fourth and
55 data line to each other. (fggure 12) a first switch circuit (Qi,
Q@) for coupling the capacitance (Co) of the third data line (DL, 10. A
dynami ¢ RAM according to claim9, further [err] to said first data line, to
generate sai d conprising a second sense. arrpl |f|er (SA) for 18 35

= O NA NN N A ”~ ~ o



ence | evel to'%eisupplied to one of said third clainms 12 ﬂ"

conprising: and fourth data lines (DL', [err]) and a data mm,mnwlum
to fourth dummy cellas (DC) coupl P 0 063983Bd to be fed t@ethex«o

third.and said first to fourth data lines (DL, [err] DL', [err]) fourth
data.lines by saird nenory cel¥s. 5 respectivel y, wherei n said

addy ess ¥PRipiaptheiqe G"Fesb‘%'t?e‘l&’ef% dynanlB ARAwesiccBAW seaordig &9 @nmoge ot
wherei n ence level to. ?lé‘tﬂplﬁfltt@ gf saig taig ect ei t [fBIMSJR Ui QmpAsingt or sai d f

o Lo il ;%Eg o oo itaataa.d $ rzt%s!@“a L iou Ls?c‘*:ottttgtsd

data Ilne? ry]sja \Wﬁg'ﬁ 5 of and bne if B’de of, .sai d fi %tc ense

. i e c ed to sai tharelntsald addr ss cu'cunt (ﬁ us s
J ﬁa?c QAWEJE%M fo ldieg 9CMARA %O Atasdb sbiLd: F of
SeCO” Sk rgfba;aﬁgswltch second g unﬂﬁ?céusw. %ou%

and to b&&vﬁ\ﬁu’?@onﬁ and Sa' rsP BYsebdhl Whta line ﬁlﬁlﬁtwh

sai d thigd &% ih rnB SHUSRY firGte e'rlsen , 19-” said memory cells coupled to said flrst or
coupl ed fiferSataG saktind Swih oMbt chhnédcd | 1 Ne ( lbdond WREIRésNisSBILS $afe6:88) Cang Wb t Ch
Circuit bdtwdehl@@sthird datd Rielahd ¥diBshoGipet Of Sai d seBTensér Grakiti $hird @k RL@Cumiy den d
switch ehoasmid! cannect ed between said 15 ftcouphaitel sidnithivd onfodrth @ats tide @at, a

i nes is twhérein sai@m&d@&tt@ dircuiténcludés t he ot h@[’) iwih¢irLibnenad Geid @lemory cells saipledt ed.
sai d fi rathirg ewiske slemit icdrinentedetativeen faiBlir t7h SWi ti lsaiet |téineamtl fowthndatt tebs e tovbe n
sai d’ f ousecéndddztagiine and thezdthen inpuiopdé bche | i ne selealedsai d ot her i nput node. 20
1. Dynantaistclirel segsesrediiiar andl @ foirheseitém  Zugni ff, 12. A dynanic RAM according
to any oplemest connected between sgigffauthedetr cl ai Paterdanspriighe wherei n an addr ess

ci houi t Ingand said other lBpyi nedest es Spei cherfel d (MARY 1) nit er- %ﬂ‘

provided to seI ect one of %Lf'l ur al i ty 26f 1. ear‘?“‘“tﬁh‘ﬂ SRRISh]r Rt [SHrpit éuﬁrtﬁ'lgen

DL, Dy A ‘H ai'[

s S L SR ses:.'hg%*z%m“;::f;::uw;t?%”"'?“
25 : m OF%!I sal érs%lton sai d fldE\e ][OW ?é'l; ?1},'5 { q é%ﬁbfz
ein zwei E‘tch qh& | oee rrca

mt el ner drleb_en IS )

i sol at e salylg, xhrsétﬁ f-?s’i‘ utcP%Fr&ﬂ'(ét tcﬁf ( S;em ggé'%lﬂnﬁ'a%@hhmfeﬁ“ rd

dat a‘ | i Ng{yrddloft 18 bledtricalydthidRAald Datéﬂatugﬁ)?beC ¥ &h | RN eikdVReielzahi

gekoppel fird 3éta it (BL, (D1G 116 Habh at.ertbae sel ect 'v&ns&fchéifhlﬂ MeNRi¥ppelt ist; ei ne

Vor - Auf jothfle Blaritlof b sbléiion biBaidahedncel | s (MO) , e &6 daliadeEirficiging] ulnS oo be

fed to cdls (MC) Wesntd dE SgnSINRIBBEEd BN Gbe  JEraBestifmteBpanang arDflie §étathtdn a5t

and t hi r ehectitisald fiisnam tfildldatalings (DL, nLenI ei t ungasnleftivigen OE, DIDOL', D)=ndulegerz Ul egen;

and and i einen ersten Lesdviastirker SApzur Ver-

Lesever st amhempin( N second Vewitch wﬂemtelm sai d setidwoh dev Rifteneng jzwischen ;einprsan die

st r | kungswiiehed[tp sipaimcellysolard saishresondiamer an di @rsisPatanieiiung (- EDeg@tqfqr@angs

i sol at e fouihd dafe digasd PhnBL) femseash pfeen| B t ungp?mng Y yinga| vior Piaert don SB%%IEPS-

f ourth dhﬁf%(e [then gt P’e?qlﬂ""an‘ﬁrﬁﬁ'é bt her 35 zellen (MGh an sy 2uatel Detepeing
P\Ldre defelSUP)Hep 2 dstersigngl is fpcbested ie  of sel AU ?’Eﬂ"%?" %“ﬂg'}?b':r'ﬁg ”"d

&rld gpeend fP\é”"[ﬂﬂae'i‘?P% ung ( UE, e?’ a
I s'to be dto ¢ DL) angel egten Dat enS| )p::'tl um
secon aﬂd zh%ft&i%@od g &5 S ohd of an%
clal er comprisin stlmmten Spannu zu erze gen m

der KapaZI tal first( prehaRiB! cirebit g(ﬁnfop@ﬂoﬁn 40 DateniSiturgsdicap §t dérVirseh ﬁuté?lleﬁr St €
Dat enl ei tikGifing mytﬁ and\smg@mdcda%%s&ccor di NGurigQe L) meroéns die der zweiten Da- di €
genannt e(oBeBL)YS S436 MdEdatd esl R tak6QhdI€-45C| Al MBnichurdgQDI, DL) derhabHt @ird, CONMPI i Si Ng:
st i Mt enrefpenodvoRegeaéresinaeugen, i ndem die a firaddufh gekbimegéehngtj rcuit (PC) for
short - a seb¥iid rdcRargelE1G6It (REPRT siort der er St edaslant dife Patenleitnigo(DL'T DIYHidgeri d
first andrcsiingsaitewiphahddadria datartiess (DLt ung ( DL, nigeaten@itumBeain damnSgedianated eveiten

zvei ten DE) tq Dhysp ahesp )dateolineaus dakb e e dat a |Spaigmrield (M-ARE 2} isedie ddiersten Da-

t enl ei t urefprqnbEvolt@ie)levgenacht wi rd, ref eseence tontitungg®L) B edntsprichidund ihr gegen-
dadur ch gekennzel chnet, a second precharge diberdigott (PC) for short-

dal 3 difedAyramie BéMeﬁF@F"t'\Qn(}? ©PRi™ 18pC' ) dieje- circuiting said third and -
fourth dat“’ae“l' P?t‘eé‘ ESE"'ha’geﬁF é@ﬁt"@ﬁ'ﬁel tun® |'?’I"ﬂ%t?ﬁh e?P&ﬁPﬂ’éﬁc'kﬁE"P'[“EW[‘é‘?’r]

to causep'E s§°"f‘ °f”he bel ‘°

die der @tﬁ\n ecor}d Datens e|c er— ndensator ( %Pund e

tenl o tu = e T oo i P oSS,
accordl n eronn sard first pr ]
Dynam sc ergrgc'hl?{gfn%r ?leg mpr uch 1, wo- pr|§s;e?ts a ggjg éonnuenct ed .
bet ween .+ be! jade der Spei cherzel | en (MO aus ei nem said first and
second data |i nes (DL, [err]) and 559 Datenspei cher-Kondensator (Cs) und

ei nem wherein said second precharge circuit (PC mt diesem
ver bundenen auswAhl enden MOS- conprises a MOSFET connected between said
FET (Qm) besteht, und vvobe| d| e genannte third and fourth data Ilnes (DL

R AN [ — P~ \



falt ' der dritten
Dat enl ei tung und dem genannten ei nen Ei ngang zw schengeschal “m
3. Dynami scher: Speiszher nach Angpraute3 g51@ier 3®cha mmm“ mu IIII
unfait, und vvobel ‘die zweite 2 mt einer eine Bezugsspannung an di e ersté-
Schal t - Schal t ung lein zwi schen der zweiten Da- Datenleitung (DL, QF)
I | of end®h Hi | fs-Zelle t enl ei t ung un@erdisiie Referialingp genagntery

emen Eingang zwjsghenggs QP FWAieS ker s
zvm sﬁ ‘E"H%ﬂ? % AP fspruc ?;I‘f 1t eI errent 'E?eqll Aeunifits E’Pﬂeﬁ”‘HbF"ef"ve“
Dynam Schalt-Schaltung sl 2 (—[‘)ia't ung

und de eﬁ'ztiun an am ?gh'ﬂ%e" gpazsl tat mfﬂ'} Pdﬁ%rs £ 'Jc en S r-

ren. E| n ang zw schengeschal tet es Vi erteénng,g%g

Jedeﬁ dhambthbr Speith ARk s ewgNt unf al fi {ﬁla d ha$1 d
" bel di€- E&lﬁgg j;élgalf]ﬁiffs u@'(lf&j% nach e Fieﬁrtr%El Gef |sc ng ge tanFénf

Spei ch&gesdhicibn/ rdé?r((:r% jeddP dor Spei- 10 Sﬁéhraferb%\ g 11, WObe' zur
Auswahl chgrkdhér ( fst. be! die Kapa2|tat .(Cd) der Hilfs-zelle (DC gro-

Vi el zahl von Spei.cherzellen (MC) éine anz,dnﬁlafnisafer ispbictidl Saéh Gindfm Rz iahat
(Cn) &, axamishnesr: ﬁp&her nadtb Ansprushi 8Nwddi S Vi er t gpiiche b ®i’l 18] wdbBigRNAGRYD pipe|doe
cher zeldekdie Kéda3itit (Cd) der Hilis-Zelle (DC) gro- . Vielzahl von Speidfiérastiere (MCP@Ima |l dh Liiieg

( R- DCR)8ew i3t ge dietapaztitt(CmetieidedSmei-er s¢ e Scratbt -bBCYierdeh UNatpnipifibgentgekoppelte
Dynani sberesilergptfll.cher nach el nem der An-  Adressen-Schaitund JBA)CR) wergesbhshitisti schen
| sol ation der ersten und <,, sprlche 3 bis 3vbsioge| er#esg@hﬁmtteg B&ugs-
der @ iQypamisohert SpRicher 09¢h) 9MOM 9 AT yonei naﬂ@lﬁrzur isehag lsolgan Moy erpian §"dder
Ladyng SPUEhec? pig g wobebgje 99"30'8? Bﬂ%‘ﬁ? Be | nn des§ “'etﬂ‘é'ﬁ { é’l'-cl w@}ewe'rder

ZW schesﬁa'ﬂié'fgaqg@ %bf“af’e’ qng H| s- zel¥ é'em B°9'"" der Gpgicherzoly,

Dat ensi 1" é"éél '"ﬁ “egenannt eﬁ" éﬁ ?J °’
er fSt en dd rq:r gggﬁ%:e %}l&en 2\‘ erde gllll rli)(g SC ét?n%ér 'g P@ﬁ

dri t-te gP vverden 5?8 obei :te"‘é f_sc
( tung zur elektn che nnt e

zvei ye m&aheﬁgmlher 3% cinom bbNn-2UT" €1 eKhET ARLE T RAMAT m@rvscfi%ne%mi en
und 7. BRM BN woberlife! &ril6H bidARtbne! N€M  dGdr 46 -Beginn der Auswahl &bF BpdidnBrizdien

Dat enl ajatdma&nbéaﬁm\fﬁc PENBCNANNGEnBPr Oche  1iehi(RICH wol BRI DatbinSigrRI af Bife e

dri t t erchen gleiche \K@pazititeh dBRgiseh) der Auswahl  dewenSPaidoksaed Dhtenidiaige@L DI EAgEN
(DL, DE, DL', 1E) imwesentli- sen ( Mpdiegt Werash soil, geddnditenadgnal an ei ne
der - &hmyngh:mhahepdi&haammamm detf mei sen. zweiten und vierten
Dat enl esptiiatreg1 GIE7, wWobhi diengendiihte Schalt~gel egt13wbyraaisci®oi Sppictpe attabinet dat rAd- 8.
Dynani sSchaiungS(idi, 632k ebgeachialtet [wirdnweter  An- s psididhe 9 bislP.gvellerhinabiessedt: e genannt e
Schal't -der erste]ipserfiysttirker <SMdn BSyie adter nach ei reism orsler Vopde-Sshaing (PG 7L, 02)
abgescirPt ¥ w r d, vvenrl “sprPehe 9Kwpsshlobder gefenant ider awefteaddtond: der
erste Laserverst| rker (SA). in Bet rieb ge- leitung (DL, DL).cyry @u dpwickan, daB diese

Vor | 9.4 Rvagpisgher Seg acgquegb Q't W rd. Datenleitungen den Bezugsspannungs-Pegel 3
Kuhzsc [?B“%IEP'S § ? Hﬂfaﬁ%‘?d % Mt en Dat eﬁ““eﬁ"%?“t‘tf]‘,

bewi Tk vor esehe we Daten e?tfx Spel Che{(u r?g‘gl g%‘i %)v% % de wgr"t{eiglsb i::\

Dat enl VAT PEYe! _iang Swirken, A dlesd i N
unfass% %nd r?ﬁgi AR und denth s‘.naand%wwug]g%« S8 o d

Y oinander. (Figur 12). €I N€ ZWEI t'e Vor I ade Sg thda1g (P Vor gesehene

VI erte Dat enl eltung und eine 40 Kurzschl uB der dritten und der vierten
Dat ene. Wﬁﬁhlﬁ&erSSMhﬁr Reh Fnbphint 4 @HD) «F Ur14Veykaimikenen Speicher nach InRdpkudin g3, Wol-'
Dr'), Usnemweiini Lbdcoststima fSA) zaoRrstier zWei t e PBeiléiOgeflsite\brsts V@ﬂdmgmhgaqpbpng
mt-. kung dblaPejeidiielshd) @Rischee RiINBAZangSSpannuegenr Ragmbn abmaselerund (dbi gwsiterl 2) .
annehnedine ded drittey niadirvisrdncatdbjpitung @', nach AnSpisalatongd (Dil, t DL) 4&wischehgedoyattetan Scher
Spei chebl)yrgalisteriém Bgrugspbgel Gyd eivem apidieem zwei t MOSEETE (Q188) sinfaftied  ( SA) zur

~Ver st drandere der grmannten alritiennand niedere P&t e s%/or | ade-vbéidie gangnnfeR@)pitk Mertgded8ahal-
Pegel di trfieitiecn yonzdgn sSplaicherzsiiencangelegten tuag RG) eingh gwibehen desrgepsngteedritund
der zwePatesgions). ne der dritten und vierten Diffetndeser yviggeq [Gatenleitung (DL', DL)

b4 n | E f
Dat enI ei tunlgch 'S DE) zwi schengeschal teten Wiaghy %@P?@Pé!"'ﬂ’éﬁ BEYefspegel und

W
E:‘ISGVI 3} gsannie, g rﬁs/tggggﬁaulgg ?lrrf aBt énﬂ andere n nré%gmpa Brrl tten
E% chg 1EL gs
7] 9

tenleit % %Pgﬁ H] angel egt &l erste bis vnert ol e)\ (Sé)nge ent-

rs ein-
ZW sc he gﬁet E%g}}t S ' g naI rechen rweise an rste bls vu
ten un er V|er en eltung oW SC engesc aPter en
unfafit. 11. Eynah1scher Spei cher ° nach Anspruch 9, wo- bei die genannte
erste Schalt-Schaltung ein .6s 1.  D#ami scher Speicher nach einem der An-
erstes zw schen der ersten Eatenleltung unl sprtchp 12 bis 14,
unf assend: ei nem Ei ngang des ersten Leseverst~rkers ein! erste
bIS V|erte H|Ifs ZeIIen (EKD d|e ent- geschaltetes Schaltelenent und ein

o o s o o o, o v o ”~ N




k' < si nd Lot '

MOSFET de 56I ection (er) cou- vvobe| di e Adressen- Schal tung

pll audit condensatger de stockage oifes e50B1 dann, wenn eude !‘mmm,’“w””m
~ersten oder: zwei - nees, et dans |laquelle | ed| t ci rcw t

Dat enl ei t ung gekbppel ten Spel cherzell en 5 tation nerend un :
transi sttﬂﬂeltuﬂOEEFETgﬁtﬁgmmﬁesmmn sol |, eqnAensgiey (Gshdastes d°""e°s ot

( Q7€) .snddor :zwei te Datenl ei tung (DL, 13E)Ya0g e'\"?%FrFTeqe '°B |ten
Hi | fszel | emobstiele Agiemen-Spiaiiung 3 (R- |re RAI\/P' g'H%t ti'éfé s le%gw .tje ca-
N

S|st’or gé'g;:ﬂln ant

der mit daem Wamn sinecder ayider &rfient 9den ekt en|

en out réerhﬁ’éte %‘1“P$JI98k°ﬁ RotaY, epicherrelen o cPherze 0%} %?ﬁ'g&'% H'ft

ficti veag y@en@bqurllg?g' ?: ';%F' de refe den soil, ei ne der an die
dritte od r V\?;lten szelle o er?jl 8smf:;e pr org_ b Rﬁgmbltegﬂﬁ\/l Qﬁ Hq@é'zéﬂnsﬁ 'r&@mﬂﬁ

Dat e{” el 33 ?E |tten\&56 QA'I“ &ﬁ t|on 1 ou 2, &EtQJ l;re me)oe:!:glﬁjer
vierten ) é’?iéﬁ%a ni Je §uaiQUng fonkion deeRs Ca-
Revend| cgl, aﬁ‘éeme pgerh an ‘die dnttebetvwvder vierte ’ ce amﬂ"met: I@f?e aent:stams.braawel | e

| a capaqgatee,leﬁlgg)(ﬂ b ighi@piseRén ldh@nf I ctive Gédgesqpll, bEENSI bl ement 6gale " 1.

Menoi re dam.éﬁymamzqmamm enant : celle (Cm de chacune
desdi tes cel | ul e$ de un premer reseau del membirecRANIidfdaNikje selon la revendinoi r e

(MO) . revnpicaumst ,des preni bre et seconse | i gored deves lequelledmrapediié iCdige drdithees

(DL, DLI, a cha-: 20 5. Menoire RAM dynani gelleleSistiveniDChest esprsitipment égalaris

desqpal IM@naﬂrstﬂAMalvmﬁql:eeorumgwam uralit4 de collet({Coh d8 chepypms dessliigsctsiidley de

capaci te ( @u)pregisr réseiiut de wémaing| MLARYE ner i noi mémelm)m)

ceklul e domptenand depejemidsy ek gasendedigne®® a cel | e un second r65e

m-1oi r e deo¥AprRiRdigRt de donndes (Rl Dl Ache dosdf: t Sgev ‘%’f

troisi en%’"? F"Zfﬁ“?"%?eesf 'faa‘??%? ¥ FEB‘f'i"""ngdedon t'°" "e ‘y_ ( 'e
acu

pluralite d °'t‘:' |eure

| aquel | ec ‘ts o c O‘re

6. Meno ‘ ZTHe quel co e prec?targe pour
appl i que‘f'"e t'°'s, "67_ '9 est rﬁ%@@é ﬁr?et i gps 3 dans I aquel | e une tension
pr edet er%ﬁ iﬁﬁ | agli g mtof?é‘]ﬁAl\WB rﬂﬁnqﬁ@ger’nQ'Uﬁeequ@ﬁ&n-
determn a{, qp%gn %ta%} ﬁfc uges (DL, [dbe abd revenk Latams 3 2 5, dahsfludhsie
resul t at u,{é agﬂlltﬁel €S UN DI Bhsichd islsiened &t Bétekinée en

detecti o nQ ion d# onrﬁ9§(DE LeDqu;ensat eur ( Gght q6b esRataRl 1h disEibitibe Hé wirgesur
anplifier Iy pq,hfa‘r @BIMEReLR B BAREUSIESAENSB 0N  entrd IDCHndehsamdirt(6d)siame neliele fictyae de
t ransm sgdup ampifierdi dif@feRdeCéite upRyiere & | adi t(BC)pladit secandd lignaale transmissdodaees
(15L, DLgd Si6réndslsin@yder D iaBitedpremibioigms de de t rdamgas (i DY) efidadimhoisdres §dtk dBO)
et un de transmlssbii alesdaonadas OPLOD etowmees ( DL'tranddiissipn deflanece ([@1d' DLél gnal de
donnees &ima0y6! sugaaldeldaméessmotéﬂla@ee de transnj ssion de donnees (C, 35 7.
Meni re A6 ligneadei tpnemissish ole donndpe Riuel on?. Hémo} aFA'Y‘Idm?é“‘JH%?)ﬂ‘?"t'ég" ‘El,‘@\c?’hl es
de n6noi P par llune :desdites eriides de anédiokat i ons 1 0&9 os Fpyprclicptio dbﬁgl ﬂgﬁt'aq”

| esdi t esMfiieati ere, seconde et troisiene |i grl 't‘iﬁerﬂ“"é sg ‘?:?

nes

Iy
our

CoRquut at | orinEraMisTgiyouit de cofamytation, °§§| on de dBi

coupl er P%t"& QYPleE i %apg‘{'% (Ccag‘%% E i bme pos % 4 e?'ﬁpac' gsseé‘z‘i'ug'{:'? ! en
sensi b det ' S10 1| (n eltrj‘lé%gfn s¥ion a%' donn6es (DL', DL') a 40
ques. ? unre dT tm% % @g m SS' oq'Q ﬁAMWﬁa%uungHEn I%Qﬁ“é\cﬁ@

| adi te t rt(? d dét NRN I Sficafin® 2 7UBs GaiRbIeON-
& parti r Ian té cfeq |t9 re 965“ nee en ledit circuit J3WBmMBiBtioh EYE F) &sbpiacans 1
a 7, dan%’a FhEbeh @dcrnnél % tﬁ@pa&*t 40e | afidi bRERTbBGR 14ditgrenidt@mpliick-edi t

circuit Qgesp&red icalel dNa tQJsecch?e) lighé tie Pl 2C6 1 rigit Yedesdtion (Sepestiplansaastal dotif, DL)
& une Vvalygnhissiébde donhée ] DD)) oque | orsque ledit premer anplifica-
supb6ri eur e cirec@lidé@nde | adi te seconde |igné. ddémoire RAMalynantige d8iorellng aypicOBA)

est pl ace aqub'iektatroisiaihé fignetdearassmission on de doqwecies r¢vBdications | S roampdientsed en
ce de données (DL', D) est la ligne d@ traldbisoi r & RAM aljraané qwe@elllm de ¥anemigging deon-
que | adi tsien b GlowiéesTsituba dame ladié seeopth gii Ssi on donnéqumréd@%dane\l@ﬁ@ﬁ@at réseayl dp &
8, conporsearde redmaite (MARY2) @b qyi Bbrrespanll' ) est | MEMig M-AFY2} pla e fpeend ciseyit 49t ¢ o
une quat i et sithdgrrn vird-viy dnlsdfessoniRrede si on ?Te@§5)9‘1°t"d%é°‘tﬂ' g 99 kgt

second r digne de t'a"s"ﬂﬁﬁﬁﬁﬂ%@“p?eé\i% Dbpans I ed| t s ﬂﬁﬂ lig "ﬂ@s ssin (ED re
(M ARY2) et UI cor T esp : 2 ;Z;les{i 3 Q;rﬁaﬂs%' Cult de
8"‘1" t e pr em ?ﬂ"@ o8 &' Pof” (®B5) pour

a et e&t "@ﬁ QAMH’E es e

| e coupl m ssi NGE i dica-
seconde | gﬂ' 3'e t'r h SSt ss 8tH °d dosmees 2? @gmg,g ay"%'qgf'et %ug{erv?ne'r?g

| i gne de transrission de 2. Menoire RAM dynani que selon |a revendica-
donnoes entre QIIes (Figure 12). tion2h, dans | aquell e chacune desdites
cellules de nerpire 1(MC) est constituee par un 10. Menpire RAM
dynam que sel on | & revendi ca- 21 tion 2, conprenant en outre un second
.anpllfl quo. des revendlcatlons 9 a 12 conprenant en cateur de

N T Vs 1" r




rence ‘de ni veap éntre un niveau de r4fdrence un prenmier circuit de
precharge (PC) pour devant 8tre envoye a |'une desditbs tro " un,”mu”"
court-cirecui btr | edti t es prem bEROct63886t®1de |i- et quaszie l

transm ssion do don- 6 gnes de transm ssion de donnees (DL, )" nfes ®
(DL", DL' % et un signal de donn6es de- our amener ces |ignes de
t r ans ey

GRAMpranapban; oulie pn.secpnd Ilf'a | ' aut r eIge ﬂref'%‘g"’?tPEﬁ 22 déncomprenagigiinees &
pr evdr &3P dRdGRcHg BA P 'f‘?]ﬂe" atrl eme M'8nes de tra sm SSi or} ge donnees
r ef er eﬁ@ge d tnlv en r gra |¥eé'1 R premier cwcwt e précharge (PC)

oot FE A S ?sézﬁe ot S Ao o %%ﬁn"@f’%g

troisig 5;;; Eﬂ, RAM dyn qmsne,? es doayeld

i gnes etrd é’rﬂ I%h egtﬁte QWt ndr weal:gﬂ di t

pr em er uﬁhérn%uligke Gb t,ang,qgglonaagsguaﬁéeges I gne,%fé nsm SSI on e comut at i on,
coni pr %degariesn;wssas m@heirgent de donn6es u&swoﬁmarcﬁu H& pRENSRBUPEIGolyeNSi ON

de commutation; braqch6 entre | adite;premnm giufckduiter losdikedf ol Cot ‘ﬂa@nq,,e

t r an$gyiMgHioRd RAR dYRMIRR ol lavevan@edd 15 diighed dLRandiddicn &Y Ed¥héds (DL, DL
anpl i f it6mBe dinsUsquelivt iadit predhidr ciderapr e RAM dycdREingee B9 highes |de taRSHRISbIn Ca-
tion, ebmmmammmermltﬁmmirherdlémemmt ati on données & pishddé lelayeaiaiasmhmuuhl l e
| Wi t epremistetiondiranchéi dntreldaditer premide lent r . e | adiéteecd r oi si ene | i gne de tran-
pr echargge d¢ P@smissiomdedehnées o uanesudt ors MOS- smi ssi on de donn~as et |edit
pr eni erd'enigisudidit promier amipitficateDn 9@ éten- anche 1&nMérecide AW dimgmigveesaldorle revendica-

d' ent r -tign, ehtun second élément de commutation Jop 13, dans daguelia dedit| Hreypierscireldt de

t r ansmibeashenenye 'fefaﬁ ygiERme| digre fesfiare| | e | edi ?’é@éf@%rﬁ'i‘P)(FPff‘E’m‘& unjigangigipMOS- (py

DCh_ etsmff‘ﬁ' 'hid? SAnné Bsnﬁ'r \QWH P’ﬁﬁ'ef peAvdi ene el e #fR branché entre lesdites pLgmiere glyuel | e

| edit d° cir c | t - m‘rut afd on: H'B"eén‘fer Ea'\s'aa?'?"ed% SEVRFe | -

char ge "ﬁ 8} NDSFET Iiamls n, de onpees et
~aut I’ . oombr s co gal tes trojf C cor: ?:;ﬁrdﬁl IgrET

d entr &68‘4‘,;; g e{ eur de n ,dg #Js% %tﬁ Q. de

dO””eeg Z 'ont it p &G dU” 9@“ ” sm G&ﬂ@ﬂé (DL'adL")On

branchq,é@a{oﬁ 8t urfgl! a{"gmggq@,y,gdt ggo mgne d |VEITDI re RAM d ynam que sol on

une Gagh BfaRchs tehﬁ&ﬁmﬁhﬂs}néiﬁgnd%nees 9. Mef%;re FANE dyRanlQRUdion Iune q@kRndes

r evendltﬁﬁﬁdiééﬁﬁ dé %oﬂ\éaéfet 6 RES RSl d' ent I §iR.des revendications 12 2 14, comprenant :

des premngsee a quatrieme cellules fictives 3Qes premleQ q&ﬁl&ﬁb@aﬁles fictives
respectivenenti auxdites pre- 12. Menej re Rise) dyupies Gespecidntit lainidits preel con-
m er €2. aMéziold RAN [ignamicye edlondiend qualesmi SSi on  dmigpud qaeridniacligpasOdeC BdnsoissonOdea. 11,
dans. | agedbd wvendicationko® A6 dgnBliaqudle, DL', ClidnhéesPl, OL,MELUD).d' adr esses. .

( R- DCR)un evdreuitpyf'adgagsgs dBDCR) est prévu geyns | aquel | e densdipquells feditiicircul]’ dadrogsss €B- ( R-
sel ect isélpgiionneplunp parmb nenluralitéedeteliral i t 6 deDEM) ¢stiagenpiCRy meagibready eflecgoner
mani er des:dedrdmeire (N eacorpdes auditesaiidi r & ( Ve CpdliteRiereipre @t dadiiy, segpide seferficti- 35
ladite ?reﬁh wa@ém "9’19I|dPé’a§%§§|‘?ﬂé’°cel | ul e Y8 ¢ijest apqoppiée Sladitg seqopdadiong degnes
“de trarfSPReESs o de qui_est accou "é’@'s%"I 98] é“%%dahd L)I |° A de

dOIiLI] .dans Iaquel|e edit premier clrcult e com- une des |te ﬁhe es
(DL, : ”tﬁt'?ﬂé gaﬁ) 9% p|a‘éég‘@éﬁabb'°9“ dit_pr en{’%P p(f '?'%'ﬂ N ° de ra
our |s Squu ment les: remiér r§

|o née our

desdi t 6 om(e d01

esal s%ﬁ {? Qg?dn SHRs0es a nu |o Rer's e Gt

|* 6t at ne par r E hi€1eOU SECONKE o6l RNt fe@ §£Hlt§§m£]
leoctr '%Hﬁr?a%@he hesd ﬁ%eéafté’smeﬁ%ﬁe% @t 40 Shdféﬂue.a@ gy %ﬁns fkibn rd'é‘nnées

sel ect i REMFE (MEJ, 1Ydtun tighhiSAeC BBhnddsgnes de (Hiamin) e uAS dekaRESRTules do
sWect idBes evagl 4 Burlel ®kdited pRmRIL dtadisd € qUbMbIR- colipdelauditbs WaSRAEL GuaPPOT t
A | " auttfoRieme dighes| d transmi8FonCe botnéssl | Cti ve gomMpliges 8 tralinisSion deDdoRhdasdoiDU
démar r goepdretl a sel ecti on desdites cel |l ul estred@lectiongeat ri bre | i gne de

t ransm ssiedih sebendlcinuffede odimmitatien eHC) , | or squ' un si gnal de donné6es

(DL", Idominuté| dor mepifeo B'isniee Slbetaliotnest col | ul es de doit 8tre envoye a |'une
desdi té@ﬁdmsem%d%emuatﬂ%e lignesrde tren-codpl ~es auxdites troisienme et qua-

troi si omissiop gedennérs (B Db3 fiynsdedputge donn6es tribme |ignes de
transmay%'f‘!? cht dg daiflegtion gpidites pliuigs' ) | et
8tre °5?1 lorgque; lesigaal de,HeNnéss; cuit de conmmut ati on est conmut 6 de.

mani br é’°15 srey 'é%”t?"ls 198 78S sdites seconde et quatribne |ignes de
tran- e("gg‘%aﬂ %"sﬁ‘ﬁgﬂbg%?{“('&f 1) 1'une de |'autre avant |e debut de
| a sel

desckl tes cellules de;nmenoire (MC):lorsque | e signal de donnees
doi t ,8t seconde et quatribne lignes de
trang%'@%fogﬁﬁghﬁ F&"l' uH@&o @ﬁ%ﬁeﬁ;ﬁ 13. Menol re RAMA dyham que sol on

| " une quel con': 2_2 _

22

{



