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signal RE. Data of a designat.ed ad- dress is erased by applying the address
input signals Al and an erase enabl e sFRRABBEBIErasure of all of the
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shown in Fig. 1A l92 ip g diggram pHememasy in @p grEangemeatysafulip a'ISWEFFSItBe REgsEntiinventiom Hu-
an all select BeEP4 F‘”RSS F%a%’@Ps %@P“e‘l numeela32i i %%9 high-v 9! gircuity, Bumeral 33 ggepse
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pr evi ousl yges'? Qfsé“ 1 ﬂ'@ af’?)w"ﬁ"“ g 423 tran-
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11) whi ch i g5 desi gnated beforehand, and the data itens of the designated row
address are transferred to colum |atches 35 In an overall erase op-
eration, whereby the erasure of the data itens of sone row addresses is
checked on the basis of such protective 40 information itenms. Fig. 2 is a
di agram of the menory in an arrangenent usgful in understanding the present
i nvention. Nu- nmeral 31 denotes an address decoder, nunerals 321 - 329

hi gh-vol tage control circuits, nuneral 33 a sense anplifier, nuneral 34 an
out put buffer, nunmeral 35 the columm latch, nunmeral 36 a wite/erase
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the nmenory ceIIs and nunerals 113 and 123 tran- 45 srstors mhlch turn
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111, 112, 121 and 122 where the operations of reading out data, witing "0"
or "1" and erasing data are carried ouf, ;’% 4 EP 0 283 238 Bl TABLE 1 20
25 30 EP 028323881 | oaq operation, a power
source voltage [err] (for exanple, 5 V) is applied to the word fine Why

t he address decoder 31, and the highs; géage word line WHis set at 0 V

t hrough the high-voltage control cir —~350 thereby selecting the nenory
cells. The contents [err] of the cells are fetched fromthe drains Dto
data lines 25. In a wite_operation, the voltage [err] is applied to the
word |ine Wby the addresp decodér] 31;] and-the- garre;-vol-+a -err]is applied
from tihe high-voltage confro] cirduit |32]) oni3ad t®] tRE B ghj\jol tage word
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into sel ected nenory cell .“Intlhé cg: cfalgiragg i in row
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corresponds to an address|-desigratied.-by..tthe. addjesq..dec 3. The vol tage
-Vpp is appsied from5 By 3% 268 Bl\;?aohi gg-vol n\trol circuit
321 or 322 to the high-v Itg asY| e COr 1 B p° [ [ he addr ess,
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address decoder of the EEPROM 86 by way of exanple, the I1C card can al so be
so constructed that the CPU 81 cannot access the first row address or a

desi gnati on row address containi ng proFRR#83A8Bi or nati on. The control
signals such as the read enable signal RE, wite enable signal WE and erase
enabl e si gnal ERTheEERROM®B6ds socgustruaeti thdt & nanchmiusually acnessatrby onlythd CBU B1. §or thewlipose
witten into tdéfeedmRirig@\m@Bfattyret dide tG 6t tHs EERROMAS ima ehortdimg, Rweventwdg card jsgprovided
af forded from wihe t@fiing 81 89 separstely FaRPIROINTeB®! systén bus g5 and With agedestting pircuibiddorimaling
descri bed as t ibpaspible toaseesgihe EEPROM S6:fromyeutsideiirectiy withoutteniptarventionpfithe GRWS1 in accor-
bui | t-i n EEPRO#Anpewithean @xtersel eem' #sealaﬁ andav mmmﬁﬁt@ww%ewﬂaamﬂe%@
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menory array MfitsYmpdrantidete tenss ipthel EBPRAN, sGdh a8 Mbney Oifaivhatior andedentifying&idé.s Whi ch
are arranged i n TheRGMadsored thereititht instryctiabs pit progednistayconting taowhith kherOPY 8idjexecitesthers-
| aterdl )y et ewdtinglof datadordheEEPROM 86yn thé ondinéry obdratios modes.dh thisrregande by pastlyl nhogifying the
ext ended. The address decisienaf ke EFBRDM ARibyividy ofexampiey thel i Gardeogn al$nchie se canstrugted thatdhe CPU
plurality of wdicanmot aesessitied fiset gow asidresreor mdpsigngtidn reycaddreBsCsontaining erotesiive iforreatian. The
bel ong to the ensirelpignaisisyehias mread gupble signal RE  wiitn agable signal N and erpe spablesignal B, which
addr ess si gnal &e {fqyiter whgnsdata itens gre.cpad ?‘Bﬂ‘i"éﬂ'@t"ﬂﬁp the-RERROM 86 by the cp”;&’(fﬁ‘%ﬁ%d'“ary
fed to an X adfpdes.aresifrded E@g t he addr ess SI aI s supplied
fromthe externaf‘t ugi e B8 @‘%"r\?dﬁ ' it
Internal addre® "'g
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h th % ip r n da m g
with the recei %%E T'%E’E @‘ﬁ? Dy %Ee% o
and whi ch e ,e{ ﬁ &Ha SonddcREsub-
addr ess buf cle ﬁ, g&,mug

decoder DEC ' n OE\ ?ﬂA M’s&i\ﬁ&ﬁ%?ém n%r{y ek BGWhikh Q[emm%qevmﬁj(also
Bywayof exanpl gase) datafn &rétﬁa?y A¥eREIRY staliBedFHAR Mémary bigdk MEH Afish ié Rhibliey fréhWkithdglank SkdSing
inan X-dir ectaéﬂtrwﬁhmm&khbteaseeasaéi@ag‘e@%fdduamdedpmmwm@asemm erase
al lotted t st hepelBominfibidds ktathdBiboveMAs Wift bé duScrib&dYater the Blerfidt P arrdy MPARYOhdIURESs 4 Slurality
the menory bl ogftodiatilelniemor(-caNtcvhieh areair@igad i tishapeiofla Mmatrix, b plifality bEwarnpies wilch are
bits are suppl ety extended, shd apileditylobdatimes widgehcakevbrtichllyregtentied. 58e memory Blaeks MBO and
X- addr ess deCoMBt are sa defined théDSRe detbophedity dfiword tinep belong i the memony kigck MBO, sutiitir thesathers
si gnahs; and plesidngtothe mémerogiask MBi.on of sel ecting one of the word lines. In
the erase afd wr jAlthou especinfirestiiptadeasifiress signalgwhich,ars syppiipdfronpexierng! tormingls AX0 - AXm
requi res conpafrafef tagn f-addrens byffer XaRRe Upagyrgoeivingthe 4deresssiaaels suprlisd fromgyibe exiarna) taginals,
read oper at i onthe K@ddess b"fﬁﬁ EARE f%%mplfm@w 'MP‘%@‘%@@W‘"‘E‘W’E@ of interpal-address

decodes t he |hf'@FH5‘Ph"66 I“?H%‘ﬁ?’ s nalsantiphpse '};&‘&ﬁn bj upplied
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circuit

ory arral Y.is IVI 10 an wh threeo e four divided
i he st §f$, Pgﬁﬁ t tttéttto Ve e
operation and ét nﬁs%&aﬂdﬁ Lié He}r &g%ﬁk éjr
conparatively tage e read op er- al ough not espema y
restricted,g ad(g r Qﬁéx-ﬁdd%%@be%odéf%iﬁuhn@bﬁdﬁébﬂiﬁ th&!émﬁlénﬁéﬁh?%ﬁﬂn& Alidrds8 LiGA=Rdng péHbhs
- AYn 9 EP e gpdmtigntPseioatingofe of REwriinds. Krthbiis6 sl wats bpéstionsihdreof, iHa Abh-volatile mem-
recei ving the g¢edesygirds ciakativehihigh vl sbs Whiothaiffdt frof ¥ ValtageTbr the@éadiopetation thbraér, There-
Y- addr ess buf f fofe, tiéBddréds Bacodep SRLIEXDOR ddtodes thé internall corplehientafy satirgsaalghals)diiaccor-
consi st of i nt éancekithackantes sigrial Gl conird) sigdeds} suppliell from @ cortbdireeCCONTYIDSeleBts alivtvord
i nt er nal ad@lr elins ofshegwemriory asay M-pR G ardleritiestatsiofthecochpavitiveli higirveltagel b tHeiemele dr eritaoperation
Y- addr ess decogiwrings thegame Wo@Relecldtstatusanider the statd otthelenmparatively low vyRERIN tecead @per-
t he conpl ementatiog: in- 5 ternal address signals, and perforns the data
| i ne sel ect oper Althoygh not espenigirestricied, ardreseeigngls whigh a5¢ supplied frem axternal tegmipals AYR - AYn
i nput/output circuit 1/Oin order to witel/gyead data in plural-bit unit. It
Is to be understood that, for this pur- pose, the nmenory array M ARY
I ncl udes a Y-gate or colum switch circuit by which two or nore of the data
lines are selectively connected to a plurality of common data |ines
connected to the input/output circuit I/O Since the non-volatile nenory
ceII needs to supply a corrparatlvely h| gh voltage to the data Ilnes |n the
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Basi cal | y,‘the control circuit CONT receives control signals supplied from
external termnals, for exanple, ‘a chrE enabl e signal CE, an output enable
signal CE and a wite enable signal VE PABIEMPI s a writi ng hi gh voltage
-Vpp, and It identifies an operation node and generates control signals and
ti m ng signal sarefedtossuidegss uffer YARB. Upawreediving theraddregssigralassuppliodicam thinextappal teaminals,
mode i s instrute Kﬂdﬁm@f YAPEformetcompleragtary-eterna) gddresis sigh ioh corpsist afjntesnaljaddpess
t he control ci¢ignglsinp ithdheseqaived sionpieand interngl Adrrgsasigpaleant herqiaand whigh argsupplied
series before PPFeY %’ﬂ'@&%ﬁems’ﬁ' W‘&W&%B@r"eﬂdf’feﬁ ‘dem'fﬂ'tﬁ’& Bé?‘é.’dﬁfm"?'ﬁmﬂafv in-
mermory cel 1§, ‘,Pg léﬂ“’l‘* 9‘?‘ nqf poppecting A g data lines
first operati oWan? W‘?}' ‘ﬁc lSF“’rﬁ? b‘l?gf'\atsm"h's pur-

bel ong\‘ﬁg to aPRB

' data
lin el a ify, on d nes t [+
O Sort Sl Sooulel re.rrm Ers: ; r‘ﬁ rrrd rré't
in 25 whi CJB‘ t d r&[& QeIL e high
circuits, and oper |on |n e erase opera I ONns o
menory celI's cor "rﬁ&ﬂﬂﬁﬂbtﬂﬁ cikclit & ﬁdM‘&&QlerB%ir&Ft hiDFrebdebTifite sgr%%rsﬁﬁﬁi&ﬁom xternal
is carried out tfsindidtfd - D I fofbxaihiid, 8bit G ahd ¥dnsrhifd@hertad fe bidt£iiBs 103k Jelbdtbd! 448 a reading
llatch circuit scnaﬁ.ebyamcua&é Yer¥ rbddloRiin BBl GnitlaRCdelFRAGAIHY th Bktdrial GRATIRASIEY5Y, b virfting
the word |ifge. cirkaitdnBitebdiftytitcuitinbiBded Mthd iPut/sukpuEdirtuit VOGRS belbdiialy:biduGht fhtd dn BPsrating status
circuit for exmGtdotdaghewitiva EantrplSighdl T8 (oPEUMtral bigREsS whith @supplied frbrh the céatroltiicuit CONT.
such operati ons, Badialy-theidbichuit CONEretdves edntrgt sigaatssnpptiel ftith extainai tbrminkly, féréxample,
static RAM [|na t:Hlp aable signaliGEyam bytpuh enable isigbat OF Rid(h write ehiablp sigreatl WEasoveltias a wiisingibigh
t he functi on ovoltagel-\éptand &identifiedwnloparatiogmode@ndyeeerates contsol signale prddiming sigmats correspond-
writing data fingtheraiedn thigcsse, Weenitavitemage isdretrust®iy dheccomipiationsof thesontiol igyals CE, OE
above. Alt houg#ﬂerﬁ thecprito] Qicyis CONT pxecuies th follevring threg pnsratins I serjes bpfory the execution
stored | nfor rra?frt'??rPPE’ai*Pgr%‘t’"tﬂgdﬁ itesps,jfjtq memary,erlip thougl they gre naj esperiplly festgetive; They are
i nhibit si gnaI tth"Stmféﬁﬂﬂ“[“ rhﬂPFP‘Bi’ ’Pf°§‘? ?Mfrzc?f 'ﬂ°§'°’§8ﬂ' P?"HE‘“Q Baf”ﬂ'i-i’ "E‘Hﬁg%sg!:::
circuit
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re erre

signal W 'nd'ﬁ Hbetatior
write inhihj tot evvrrte enabl e si gnal

erase | nhi b' t S' t.tal?&is@r'kﬁwis dRipSaa b drer fo/38d memder, of dafectREIF inhibiting the
supplied to anop%tr&@o?erﬁéiﬁg%d {writhig datd FHSin SRS the oMb IbloBik MBBTand NB1 4ddeSimbéd above.
circuit Gl is mihBoghthGt essﬂcrawie&ﬁeﬁdMe fegisfer REG Kds'2Witisioredirtbimation cohsiSHhg Of A\iMts Mhibit
this signal El sigriaiwiisf@drfsfassinibiedigndl B1. The aitd intitd sighePWEIS Supplied ReliebatfaNcirclifDONT. Even
control ci rssui when@dwrithoahablé signaEWE eupiplisd flom ity éxRénaDip@riral to € cont@ciredkCONTHEat a low
erase node i s levebihstauctive of tiwritd vperatipnithisichira circoif CONTInvaliiates the accepianaé of thesupplieesig-
t he erase oper s necasswhers the wiite inhibit sighaliiddizatesastatesdihibiting thé write opegatiom That is, the write
count ered. An iableivsigne Wi is|peaferied o thei writa sinablecsigiial WE dbecerasa inhbit signaldl and thepgutputsignal of
regi shet REG athedespder DEGarp suppiied ta-eniOR gatsicirayit S The atput sigpgl EX9fthe OR gatepitsitG1 is sup-
regi ster REG | B!'%'@F"@é‘?’é‘ﬂ"‘flﬂz‘“ GONT. me@e@w‘sﬁsﬂ%ﬂdmpﬁﬁ alptugiphibiting the papeappration,
at a level hi gﬁ%@"f’ﬂ&'l‘f‘"lt {1@NDaes pehexpeyty theerase\ppgration aven when thearase mads isistiuptad by the
to be held ar e°°§l‘l f°f‘ ‘?"BW?' ﬁ?ﬂf' °6 °t°FFé° ppefation during the.wris gerafiqnsated pefora s en-

orai nafy g el Rbes ot bl
" ogi stor RE ﬁ ggg’i% ﬂr ‘Rf ﬁ m nEE fg{%pqg-;?ﬁf&?q%%% high
g the & i A inary hig

regi ster REG
di:stingui shed | \Fepﬂs . mgﬂﬁfa%ﬁéc‘%padg ﬁe%r@ﬁfﬁt di n an arrange-
Incidental l'y, W& aéaenatﬁgrhetr@rsmﬁﬁﬁa Ighd 6 by ie.dofl@arecirﬁﬁ thé Fgistbr Han BEEKtRGShed from
term nal orsst eghekdlert &peﬁiiorid?ﬁ\emeﬁlhry\éﬁk} RARY. Iﬁchﬁntﬁl@ Wieh tHelpéiistl REE B(%Ele&t y setting
menory array Mné\érdss tetniinal bx tétiningi6l at thd Righ voRgh, \Rd sslectiopétation Bf théherfdngdhaly M-ARY is in-
and El nmay wel hibifed: Ateradtively; thefcortitl sighiaie Whand El maywélicde Supplieditiola@iternaltermingle.Farther, in
wher e t he EEPROBAse whddelihietEEPROM isrBulltliros micjptidntpitendf single i theltoiitrol ighals W0 @hd Ellcan be
si gnal s W andsupplied from the pedgigrminedirefistarrof théimicpeanpateer M ned regi ster of the

m cr oconputs®r . 53he control Fipnalsd¥irand Ellaredhagjerily sigrils whinltlingitucttheewriterishilitaaind grassi inibit Fog all
whi ch i nst r uct the peils ofithe memanhartay M-ARYowithout the distietion tietween the Iviemory dlocks|IMBY apd MBh dn
memory array MhRYingy opriaiing statuses; therefpre hotiythehdiangle Wi and ! arpchels/in repst atetusesipgls "0%).
and MBL. In thBleﬁP'awhms‘{sbemWHgndsﬁ' areeﬁ'we forrfa 8 ethe pyerall pratepiiop pishestarad datg itgeps
and El are held In reset statuses logic "0%. The controls wth such
signals W and El are effective for, e. g., the overall protection of the
stored data itens 10 EP 0 283 238 Bl of the nenory array MARY in a
specified operating status. Further, although not illustrated in the

figure, a read inhibitsignal RI may well be provided in the register REG at
need therebyto add the functron of selectrvely Inhrbrtrng the read
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portions).” Al though not especially restricted, the EEPROM device is

operated by a conparatively | ow power source 15 voltage [err] of, e. g.,

+5 V and a mnus high voltage [err] of E 82”92385 12 V which are suppl i ed
fromoutside the device. The X-address decoder XDCR etc. constituting the
sel ection ci r cofitte reenmrycaay M-AR) iwal spetifi@\dperatiigrstatiist Rurtherlaith@BlD®t Blistreted inghedfigure, a
operat ed by berendjniilticsignal Rimaylwell tepremidedin theredisteriREG atnood: thembi e add thefiinctipn of selectively
[err]of, e.g., inhibiting thexeadoperating| Regarding this funciien of seleetively ighibiling thatread igpasation. repding dpta
by the addr essitensaisa peedygerkegtaecraiserbe tiblted jresugh mrv%ahqt an @pntifying cgde, for example, Is
substantial fy ‘PQ“‘V"W%Mmﬂc&ﬂf'ﬂgé%?ad%‘tb“a‘ﬂn%mﬁ ?’ﬁ'“&lal"?ﬁe% apER)-ng t he
ground pot ent i al Fisy!3 ghpws W'@?W‘ﬁfé'ﬁﬂ%@“bﬁ"ae rﬂsé"e"as he decoder

h gerit of
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formed on a s :EEE

d in
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Sloie sgfr'iea tﬁg dg" %sé'wm%ﬁnm pSC e o % D
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ilarly formgd @itadel\g, df-¢l P& EadIaGRIfE Uigh Oditage U, OF) e. g - 12 CWREN Y subMid@ b Bitéide the
is formed on t Beics.SHe X aduress ebdesXACR, 6to.lcBnstitblirg Betiowdircitaprdhsiruttyd of CMOS circuits.
restricted, ONEhe CMOS girculislate dpratedBystieing Gddanith e commardtidélSow pawsssonice voltagedV f ofe. g.,

MOSFETS connec#&¥ Accordingly) selactiuhasiectsighdls which aecfarimedibythe sddmed decodeis XDIDRI@R! YDCR have
transi st or andthbinkigh level de3@BibStastialiy 6 Voand thely lowdayelisettabsubstantially 9/ heing the ground potential
so- cahl ed swachfdle dgeitey. st ructure in which the gate el ectrodes of the two 30
MOSFET' s over | ap Thésirugtires otslaments tiomselies conetitaingibeilustratad HEBROM devigs arernot dirpaply per-
Thus, the NNost"tentamtslP grepant invertion|gad are themiormTkted frem Higdrawings, iy theywill pw b gutiised. |

are, in effect, '!i‘ﬁ'ifﬁt?i‘rd?‘"%%i %WGP@SWE%%'SE‘W@M@% Q'I‘thyme Vs'a'
cell isr educeﬂ"“%\IAE‘ W&gﬁfamﬁw t{%ﬂ'&“ﬁ“ | fyaeapd i ?Mﬁig

formed on Issm
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FET's
menmory cel | s. e rﬁ%‘ ) dfﬁ&g
body gate cgmma |e§)r oft ﬁ@i srfPa sistorand
t her eon, | {h rﬂﬁtui méor ﬁargqmecﬁﬁnu&ecﬁm‘ﬁﬁ E@lﬂ:ﬁl %{h tt size of

t he ci rcurtry the\m% °5|WS t e body gate of an N-channel for
constructing t heA 150k Edpbididily boStrictB, fnbarem«jcarsarah&mwmmaeﬁmgwnmm Shafrfel
the circuitry. MOSFET for comdtruing the GMOS ciriufl such 3s the XAaREaUENbr Fidbrdver i FOR¥d bi& PAtybe Svell
a pl ural it yssof regienwiish i€ieddpendedtiofthe commonPstypa gellredion fortite méntpyecelld. a mat ri X.

One nenory cel | ilrsthis stfugture, thé [-typefemidondublaisulistrata foimas abbdy@ate canmmandkilr phaalityrofP-channel
MOSFET QL whi cMOBEET sivihich pre Saptiedthdreuncand it is@etcht the levebéf thelpowdr seunaiveltage VLIF therchicuitry.
data |ine (bitAwelegiorasdiediotdy ¢atenf an Bthangel MOSRET ©odoastiucting MESIMOB diuitidrhaintained at
mteria.osed bet the gnundipetentialy P Yof thé cixchitsy.MNOS tr ansi stor 2 and a combn source
l i ne though®this @?“ﬁ@PF& @imemosy arraxsMARY linclydes apluralityof mergory paljs whigh-arepangrgaddn

the stacked gafhés '0?‘@‘ 9&9 '2!91"°"% pell isranstupted o ap MNQS E'sé?’ Q?-H’é‘ 361’1'83?!‘!6 Q“:ﬁ": i:

form ng regi ong t'&?%:“lﬂf’?é’?f’( %
channel formn °'?t ) o thr ’\&%y t'a"F‘ft" ‘g;gumr':::
Fggegihegﬁléggﬁi&m Eﬁ Oteseg'ran ggﬁmng |ons *Ilg s 1and .-;u nt to
etc. of the nmegp o ol N are connec ed a"d
first word Ii “e gdté& o?ﬂgm&cmfé% dr&ﬁﬁg 1&:5% NNREndry 4118 arsngdcSin Q%dentrcar
etc. cor- 50 foﬁ%&%ﬂis&%ﬁ'ﬂﬂfﬁ&ﬁoﬁﬁﬁe\ﬁﬁﬁﬂ&%ﬁﬁ'a h@thb e MO8 Bafsistdrd @2 i €or-
I'n conmon. si Keadiohding theilo &8 bARech tothebeatnE s fire W12 6 cbribri1likewisa !t dMe 6t the address-
transi stors of in§ MOSFEIEHNY MNOK tiinsfsiorsSd? 818 thenbBry 28118 laR&tiged i GibitHeF Réntibd WiwdFerespectively
respectively ceonneflt @ithd fastiwde Ithe W2t and@éddnd wadelind®22 @iidmme.ond word | i ne W22

I n common. The dmhs dsinsdf thie laddrexdiog MOSFETY Qdletsi-&f thenenibryabiis. arrariged ¥ @n idemiodl yolumn are
cel | s arrangedcdnnected ta thedeta lina D1 dnodomnion. Aikewise) the dmine df thedaditessing MOSFET s of thal ménory
comon. Li 6&w erils artangediiranpther idehtichilcaurniate emadcted todafafiie R2 inéontnive. Tive saurcgs & The iso-
cel | s ar r angediating MOSFER®R3 ptd.dmthe memory cdllsiarn madeccopmam éxtopsiructdheconimpmsouice ine [03.
in comon. The sdhememoryymay Me\RYS’ﬂhisF'mﬂQ nieeperatpd gssemialytby potentials la e eplainedbelow.
cells are nade c&i¥hite ’eﬁchPE’B‘F?gttFQR?P"@%‘év theryelinegion YYEL L Is pet la Iqudevelnyhich jesykslaptially
array MARY of this arrangenent is operategqessentially by potentials to be
expl ained below. First, in a read operation, the potential [err] of the

well region WELL is set at a low |l evel which is substantially ‘EP 0 283
238 Bl equal to O volt being the ground potential of the circuitry. The
common source line CSis set at the |ow |l evel which is substantially equal
to the ground potential. A control line coupled to the gates of the
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10 to6 the ground potential. The data line to be selected from anong the
data lines D1 - D2 is fed with a sense current. |If the MNOS transistor in
the nenory cell selected by the first FBPA3%3AB has the | ow t hreshol d
voltage, this nmenory cell forms a current path for the data line with which
it is coupl ed. edulil tt BieoltiiGEthe gl potectial of thetchaiteyeThecorwionsowoe ine €| i sehat thetigvelevel
hi gh t hr eshol dwhieh is subpetantiallyi equalrtortiver gyoupe bdtentialrAnvontril linecsbripled to thergatesof the isplating MQS-
Ac- cordi ngl y, FEPrQ3jesetatehigh leeel whichds sybstantiglly payaktetheipayer sogrge valtage ¥e.i sa g to ng these
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forany desired menory area. Even In this case, the select bit S can be
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writing of thepighstaa-dderedsdutfer ot £debeidr, "ade possible, rewiting for another
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li.nes (W fromoth- 30 ers of plurality of the non-volatile nmenory
cells; the device has volatile storage neans (35) forstoring the

| nformatlonfromthe predeterm ned ‘group of t he non- voI at| |l e nenory. ceI I S

b o o . o o, o o, o o o o



of latch circuits for storing the information. 40 3. A non-vol.a

device according to any one of the precedongs23B8ins, wherein eac“wm“ﬂm"lm”
plurality of non-volatile menory cells includes an electrically eraséble

and pr ogr ammabl d\r'g‘ggﬂ{eéﬁ kﬁ suést WPl é!r&sn@ﬁ%ﬂf%&ﬁ\éé §réund GéteHtGof Wtcuitry,
to any one of t £ RgHVoRedE ard @beal Ad EEPROM aaGbRiigRSE invention is
outputs erase p f-ﬂsirpé?x%ﬁ ﬁbﬁ&im@rﬂ@%ﬁéﬁe@ﬂe@ftc&n%mmpara—
sel ection neansg E%ﬂﬁ;w‘sﬁilt madigltﬂr?nté IR B laribi, 8 ﬁuﬂ?&%ln&e cﬁ@%causeaclrcunt
wherein the gel emarmctﬁnfaé distbd dbbiémall. The SiRie>chip nil&odofButer which
predet er-m ned OkgatHd b@it-ink ROMQndb@anth'ﬂ%pPﬁ?ﬁW YuriefidnlaB sthted oW1 €sultdb for an IC card. More
i nfornation of $paariqalgteicEsm eds to have Rs ﬂfys.&éﬁ&rsﬂ@ﬁm&:@&sﬁafome paRpass Wt prodécting a built-in
i nto the vol at i demicdhduttagttedied GrofitidviceLibthe sihgttipmitrodomputer radmgthelbulii-il EBPROM&s de-
sel ecting the odchissd abeve canviml rediizddetherphysicay siteadf the sémicdnductr intgrelted Gircuibdeios Budit ih the IC
t he erase peav ni dardsdafn béunade(siiall, so fRafihe inctease & the physinal-strerigtitis direplifiedand yhatkbe costof the IC
according to clardoadpeloserpd.i Si ng: control nmeans (321, 322) coupled to the

sel ecti on neans ( Ahdn-wintilemempry plsinertwhich is eiestrically wiitablezingd eragabla mey eany clipgpther theMNOS
hi gh vol tage ( \ipujistorosuches antetementiobrL.OTOK iopling-gete tumns] oxjde) biructue. be er ased. 6.

A mi croconput er f@hm@n@mc&nbg,eﬁgjsgeltml d@quqyﬁqogduq@rmtwted circuit devices eagh including a non-
non-vol at i | €5 nevelstile memolyciscul whieh i§ pipgirically vaitablegpderggeble] ains 1 to 5; a

m croprocessor (81); an external control term nal (90) for receiving a
control signal TEST) 21 EP O 283 238 Bl eluding a nethod in wh ich a
substrate forne W‘th IMNCS transistors is f ixed at the ground potential of

circuitry, whereup, %)t hi gh volta and a m nus h| gh voltage are used.
An EEPReM adtorbi °f'c‘!°' 'Tr‘gg

e e B ga“e g
S Ty gg:,m.,wfgsm et Sl

lt f non-~
the data. pr%eCt'\(ﬁlallUﬂ%érQBelleﬁurﬁ b Bsid ﬁt.ansan%na e'sgl r'?g e-chip T

i croconput er whi ch %&sﬁ@ﬁeﬁywe;mmasﬁ&& 7] Q\mem&e;me%m&&.umyceus,
function as stated abQWfadierissaiid thadl e for an I C card. Mre specifically, the

| C card needs to have tidphurdityyfriof-ddiatiid nieidgicBlisiaRGirams il rowd AndlcBIemibiWith &8 re@dtermined
protecting a bui | tgrdup ot ios-OdkstiETheiriory callshgViricOfimen bitlines{(D)@rd/difetent Wird id&(W) from oth-
si ngl e- chi p am cr 0GP piin@lity bfahve rof-viiditite hamdri cellsy EEPROM as de- scri bed above
can be realized, the pHedsviedbswiatlestohgeniansas)focgoriiygthe ibformatibrefepmetbetiedeiemined group
device built in tleéthé @niolatiemendory cells fyior tothe erasunamdperatianothé Yolstile stomgd meane 38)beiod con-
the physical stremgeted to thesomman titilieed (inehdt hat the cost of the IC card can be

| ower ed. Anon-vol at i | ¢herpmsing edns (ASHS airangsd to excludefrony erasuiieldyring the atasure epegation the non-
erasabl e nmay® be arYy*aR!l? ﬁ@m’ neals ldeﬁ'f'Rﬂ\wet'i‘fa‘ﬁ@i'@ts@Fed indhe Yolatile sigrpoe mesns (5)- of

FLOTOX (f | d Thi .
L e o A P ot B B

i ncluging a non- rr@rme'"f"cwcwt which is electrically witable

and erasabl ) Q. a'A?En—?&at:lémenﬁrﬂéﬁcé&l:o?&:ﬂg't@ad‘yf%ﬁB?Hfbﬁe FhR¥ddIng cisiMENhbrdin B8bh ofthe plurality
menory array (1) GPivbisiie@eforPtdils Mtide¥ addiechially éRbabid dné proBrammibie Rdmoby eldhithtl
plurality of non-volatile nmenory cells including a predeterm ned group of

non-vol ati | e nmetroAnot-wiatite mgmont devien Acedrding tményoneaf thomreiceting claimg| whyrein the volatile storage
non-vol ati | e nmenomparsguipyts\grase permit aignals{(PN HPNA) fas eendralingperiting °hfhe eqlestionyreeans based
operation; sgl ect iopfhepfumatiop stered theigfsi @ t o t he nenory array for

sel ecting ones of t h)eg’a‘;ﬁ?’&‘!’ i\ F‘E'?Ft'?ﬁm‘?%?]@")ﬂms a first sigapl f8r F?’i‘“ﬁ‘ﬁéhﬂ’?“em'l@ group of the
during the erasur &% [g’"??ﬁ%{‘r%th Rrgdetqgipedaroup pfihe nanivolatile memory
stored in the sel é&:'ts H%m R 7 %’E’sgga”"g therofheengn-
in that the plural ??'“8?’"%?% ?/t8 & PRI 'h‘E‘WB'FVt% p prase peEitsiopals, EMAPMA- ¢ ows and

colums wi t W t he PeAlelaidThérRrl dlitd Yodiing b BaiRQsokBhidtlgt | € menory cel | s
havi ng conmon bit | i NgshbilMeard82128) o@tfp?emotﬂge@ctfoh Hesns (M arddr@Porivdi tl%gecond signal

ers of plurality ghdfldpiinga MeH Witdge QvpBFB e Bthei&tloh-Solatiid HRentbf) defito Besrasea! at i |
storage means (35) forstoring the information fromthe predeterm ned group

of. the non-vol & i |Aenicrenompugerfainédsonmrsingle-chipcdnipdsimg: asur e oper ati on, the

vol atile st® age means nérB@)atile@iemgrydievice apwiringdo ang ovet clgiowmiad; bi t |ines (D);
and the erasing meansa@processer(§inged to excl ude fromerasure during the
erasure operation theaheffrnagepntrol te""'V@K"&i’P’I'E”W@%PW'@'@FQPE! (TE§3htified by the
information stored in the volatile storage neans (35). 2. A non-volatile
menory devi ce according to claim1l, wherein2t he volatil e st orage neans
includes a plurality of latch circuits for storing the information. 40 3.
A non-vol atile nmenory device according to any one of the preceding clains,
wherein each of the plurality of non-volatile nenory cells includes an
el.ectrically erasabl e and programmabl e nenory elenent 4. A non-volatile
menory deV|ce accordlng to any one of the preceding clains, wherein the

- o, . o o, o



nmeans ‘out puts erase permt signals (PML, PM2) for controlling o
t he sel ection nmeans based on the infornmation stored therein, Iﬂ!lm(!“““m“l“
wherein the selection means (31) forms ERORBIEBY| gnal for sel ec

predeterm ned group of the non-volatile nenory cells to store the

i nfformati on of the prmulebsttingimeens (88) forgteliating d vaoda sigraito Indicats ehethenthe yonevealatilememory
into the vol ati | edevicols acpessetbyrthe mianiprecsssoe(§i)on adoysspdextesnally andichasls efithareantrof signal;
selecting the oth®d non- volatile nenory cells to be erased in response to

the erase pernit si grexissalersoncontalteminglg(91) soupleio thomrageynasns in e pasrvglatile gemqry device
according t8& cl aiformceiving gap ﬁ@hm:'gft?bmﬁﬂ‘)- means (321, 322) coupl ed to t he

sel ectj on neans (31% wiecpint e ¢p W&P"&‘f?ﬂ'"[’?f” ﬁ?g'a"

hi gh vbttage (VppY Hepresgontiolsignal whan tremate tignatipdigstes teLthe §°“f"8'awé“‘éﬁ“ 8 ficeds a

A mi croconputer f a¥ERaAY- singl e-chip corrprl sing: 55

non-vol atil e cﬂ;‘é%h eof clainms 1 to 5; a

m croprocesg’or (8&3“ m%mp ,gﬁrg;nm}thég{g&,p,g&gsopecel ving a
control signal (TEST)wne?ein the prégrams ifeludd\an inserubtiaRlfor &84dsingflie AEHAORLIIG HSthorl Qbvice;
delivering a node Si Qfiteintidnidshrdeadser gokbrdtda@bntiol 3Rnd6XD ths AdnVolatile mBRETPdevicehenen 6:0-
I s accessed by tha,t.ﬁgtﬁsﬁaﬁﬁmssor (81) or accessed externally on the basis

of the contyol signal; and external erase control termnals (91) coupled to
the erase nean8. i An inhmatn@mmwtﬂa&t%mshemmmtecm@dmgmnv one ef claisesl apd fig

erase control |g aI SER wher ein the a vol at rrerm ce Is set
to the erasure 'Op p %? m I%{;Ie |P romap 3],%%9"0 volathremem-
si gnal when the rr‘t))rdge“sf f’ I'I" hem‘fmaﬂe‘ﬁu H‘°Vo°F 4 1"e rlt"éar%ry Y&

i s acs_gessad ext eV “ ane i E’%r&{ot? ik if’i‘ﬁ&?&&bﬁ? &?rﬁ\lngd &R of the non-
conprising: are ,awg or storing prograns

M croprocessor; wher %Haret ﬁeﬂ?&o@ﬂm gholf bR HoRTbidild Sremdiy it Rordtél inBmafichiddrtiying

the non-vol ati | e pERRke BiHor Bells WHIGH drd bt fo!B6 erdbeddlit AR Brasuind GpBRfidnat €S contr Ol
signals to the non-volhglebtbrRed®tHaE Y devi ce when exe- cuting the I nstruction.

15 8. An infegrated e gty dfmnSolaeTREmMdPY dblls die dhafiged HEFHRdAEdoMGSEhEe@détermined
any one of cl ai nsgrSupftle fon-vOlatilémémdriiéells Havifig comaoh bigdinéb(D)and titférerst word lides (W) from oth-
non-vol ati | e nmenpéry oftdke/phsity of Aotipilatile mgméripeellst eps of : sel ecting a

predet er mi ned group cthe desice hags valdtilelsragemeany (38)dérstoririgtheinfaamationifrenh thé gredefermined group
non-vol atil g nent of#® non-volatilzmemorylcslls prig tosherepasure ypesatiom the pdlatiesiorage means (3kheing egn-
and carrying out eestedfodbagommopbitiines Bhawh data stored in the sel ected.

predet er mi ned group cheerpatrepperation excidgsifromgrapse ‘;N"@éhq efasurgjepqretiop the pen-volatile memory
predet er m ned gro%?ﬂs identifiedcby therinformption stored indhporolatile stprage mesA® 3P i nf or mat i on

i dentifyi ng non-vol at|Ie menory cells which are not to be erased during an

er:asure opessat ion; characterised in that: the plurality of
non-vol atil e n@ﬁ'ﬁf"g’"ﬁ@l"f"&’ are arranged in rows and colums with the

predet er m ned ygbt@{ the pn rl\)/a?llelg't mem)ry ceI | s havi ng conmon bit

i nes (D) and d e i m.tﬂt g ESA Al aB U i oo
non-velLatile rrermr Qéblﬁﬁu eg{g ,qg& didh , Herzel-
storing the#®i nformat, £g, ,p,tmt sﬂ&ln Vol at |

nenory cells prior téﬂmFK\stﬁ’fléirﬁHﬁtﬁ‘ngQ@ﬁrdﬁtmmmép @13 ) Jeﬁauﬁ&eﬁis@ﬂﬁ eﬁ‘@éﬁ{b?dermeh-
(35) being con- nectrewn hiehtfdeRigespeiRRerRiién wahRAS eikde)sschVorhahds Queivhieh Gnd

operati on excl udes -feienLastHmEdhung {86) 206 m&me:aroameawmenammﬂﬁwngen Speicherzellen
non-vol atil e nmenory dbgéspéichelsnDatehj ed by the information stored in the
volatile st8r age meadadurch pokensikbichimt,@at ansprfl che 1. Nichtflflchtiges

Spel cher bauel enent -ndid mehreren nibtiichtiganSipeicharzelion in(Zbjlenrand Speitérn amgenmdnet sind, wobei die vor-
ni chtfl fchti gen SpeigsbeberecGrupne niciiflichtigen Spejchergelige Bibleitungan (P)pdie géineinsam fir andere von
ni chtfl Cchtiger Speirdherenaicht@iichtigen Spsicherzelidn vorhandensing, undyarschiadars Wastipiturgien (W) auf-

ni-cht fli chige Spei cheiskiel - | en kennzeichnet die w hrend eines L8schvorgangs
ni'cht zu | schen SI nd"as Ba‘!?leﬁ'é?t °Mﬁ§%¥$§l’ﬂ?hi°@ﬁf"ﬁ‘ﬂl§ ‘g’;‘“’eﬁFémﬁPt'"f%?ﬁ"" fur die vorge-
Spei cherarray (1) Ufichtioes Speicherzelienypr dem i Ssahyorgang ﬂ?’ﬂ?ﬂet"\‘ﬁ"bﬂlel"&é’ﬁ"

S h | h a?ams B' B ye
Lsigﬁ;;f?chfﬂng“(;%‘i n%titt RS b Bl e

Spei cher zel#sen 45 nzglclﬂtg}e n Hig erzellen des Ldschvorgangs vom L&-

2. Nichtfliichtiges Speicherbauelement nach Anspruch 4, bei dem die fliichtige Speichereinrichtung meh-

schen aussc



dadur th gekennznl chnet, dal B - die nehreren nichtflfchtigen Spel
in Zeilen und Spalten angeordnet sind, wobei die vor- gegebene ﬁ mrlm“m“"
nichfflichtiger Speicherzellen Bitlei t GROBBLBPT i e genei nsam f

von nmehreren nichtflfchtigen Spel cherzellen vorhanden sind, und

verschi edene \V\r tremiLbtdtisgieaitst(fdlf zutni Abspeiichiern der Informationentsalt; - das Bauel enent

sine fl Qchtige Speichereinri chtunq 35 aufwei st umdie Information fOr di e
vorge- gebene & uNiphifidehtions $nefchachaue

@F@?maeﬁmwdewsafa?m trea%ﬁ] ‘g
ei nzuspei chern, dP@nichtflichiigen Spalsherzelen siasleldrisch (sqhbarepynd RregramypierparenrReichesemept B‘
- die Lbsche&inri c'Pﬂtung (36) so ausgebildet ist, daB sle die durch die in

der f r' chtigeng Sp@ m% ;15 Rerbadelement n che.nen{aamr&e%éadeaﬁmz%mmet en

ni cht R chti gen Speghiichi &éheeéin hﬁ‘m @ﬁmhmﬂwﬂmamemgwum%neam der
ausschlieBt. 2. N Clighhdnidin htU3§ Suf SRR o PR e hEEpBicheRBIE RfoAMABSH 24 GlRudkn; uRE

dem die 11l chtige.SeAdewshemtichiing (1 mm:gﬁ%rzeumr@ﬁu.memmﬁaeumhﬁnm
Abspei cher nder | nf aamgenRereatbm@lstuwaien, ubidi Yhtbinfatisn Yer @igbgebenen Gruppe nichtfitichtiger
Spei cher bauel ement rspeithefdeeniin diefichtias SpeidhersichichtuigeiRzuspeicieen, ultisie aieoidBetiaintavei-
mehre- ren nichtfl f leh$igraberzépe umltier ahadrérenicitiohtigbreSieichazdiien, idiscza Baches sind,chuf die
programmi er bar es Spdidsdhfreigabesignald (RM1, PMZ) hinzuldschia| t . 4. Nichtflflchtl ges

Spei cher baugl ement  nach ei nem der vorst ehenden Anprfl che, bei dem

fliichtige Spefc h@F@ﬁ'WW&?ﬁﬂﬁﬁ E"g? Qt@" F’Me" Apspybilei E&‘E'g%(?’) ve[pyn-
den Betrieb der A#R® '? Ehr ?sﬂn‘ih PeAnfeapae
Informatlon zu stBeen r?ffh"fbcht'g" s"e'che"‘ﬂl Beiﬂﬁ P’é‘f“ﬂ‘Pl 3’1) eln
erstes Signal grZglighem biRefbEchPiRSBfdeRPRikGEdMpater AT N cht fI Cch- tigen

Spei chepzel oen auszuyg H ﬁﬂaemaed'séél‘%eﬁ,mersmtqacﬂ%amumamemgsGr uppe

ni cht fTul chti ger Sp@,@hq;,,z,@d,&zggoﬂ(m)dl e fliichtige Spel chereinrichtung

ei nzuspei chern, und eflef eABfMmeMStbidkMEHIuS (90) ZHFEmpiehGed efedStalersin@eresT);, um di e
anderen ni cht fl Cc ht | grehM&RSdinstisinticnting 189) RintAusgeben SifidstModassianbls ZamfAngbigen, ob auf das
LGschfrei gabeei gnal enichifiliéntigd-Bisjchdibaelarent warcMikmproZessoli8t)vidér ektemniduf Greilage des Steu-
Spei cher bauf¥l enent rersidndia 2ygegritlen wird; ondt el ner i t der Auwmi hl ei nri chtung (31)
verbun- denen St eueresiernen tisthsiegerdrBtijssddy), dieinieden Lschringehtungdm nishtiiichtigah Spelcher-
anspricht und dazu diauelgmentmerbdiden sind em bfschsteyersignate (A3 zyampfangdn; | cht i ge

Spei cherzel | en ei ne mw@%ﬁh@#g\;;wmfbﬂﬂzm@géﬁm %“MMP@FW%‘Q‘T@'&F’G@N@"
Chi p ausgebj | det er NiSRanbrivabyerseizt wiliweny das Magussignal agzelgle 36 Yo vfien pYfidentishfiiphtioe
Spel cher bauel errent rﬁP&ﬁh@aHﬂ?ﬁ‘ﬁﬂbﬁugﬂﬁgﬁ‘r"@he | bis 5; - einem M kroprozessor

81 - el 90 Enpf
e R L e s
dichitiab

ei nes Mdussi gnal S Z\Wbad ?n@ain Qifeﬁ Spe:cherbauelement bein-
Spei cher baugl enent  igfan prozessor er extern auf dl age des

St'eu- 25 € l'vidb&l @@J hﬂkr%#&ﬁ%i §h&ﬁﬂs|g\%l£ ﬁr deld 'ﬁﬂhtﬂﬁtﬁﬂde@b&&i&rbauelement erzeugt, wenn
18schst euer anschl Cs siptlie ARWelsungtusrakit.t der Loscheinrichtung im
nichtflrlchtigen Speicher- bauel enent verbunden sind, um LUschsteuersignal e
(AS, ER) zu enpf ainggrerte Schammeskak!hamﬂmeummwmmflyeh@m'@hmswd!ylsaﬁeﬁt auf

den Enpfang®des Lgschtsbuersignals hin i en Loschbetrieb verset |

wenn dos Nbdussi g);eig s gﬂé@ o et %alghﬁﬁ?aeﬂf'ﬁ"éﬁqﬁpa‘émgﬂ' Datén, mi
Spei cher bauel emen h Anspruch

mt: - sinem Festwe rgp%ﬁé vzrgzsgenen en?c‘nt?l padhy apen::h en unta% R\el‘ijrgrfrll |§ cht Jluchtl-
M kr opr ozessor; - - Eg%g |

ni chtfl fchthge Spei’ hl 'L&’sgﬁ tof enﬁcﬁ'né whlc‘ﬂﬁ%hﬂgen
M kroprozessor St eugfopbid ne%?ﬁpp&‘ h& t'ﬂﬁéhﬁ&bh 'sgﬁchgi%ﬂeﬁ ifdriaidR bRRER die solche
erzeugt, wenn erdie Mmémmpammntken&eicﬂnat 86 WhiRbrlaines Dedciivergaiigk Alciit@u Msdhen
ei'nem M kr opr ozessorsinaach ei nem der AnsprCche 6 oder 7. 40 9. Verfahren zum
Loschen vongl n el nerdaduréhékehnzeiohrieg @ar: Spei cher bausl enent abgespei cherten
Daten, mt den f ol galiaehretinichtiiehkigen-Spéicharzalich i Zednuad Spaitéroamgerindnaisind Wabgidi2 vor-
ni chtflfchtl ger SpeigebabeaecGruppe nichtfidehtigae Spaichanzellen Biibifuhgeni(D), die gemeinsam fir andere von
Spei cher zel | en ei nesmeBreanaiciifidahtigey Spajberzprvariredenaind luadnerscidedeniVatgeitungen (W) auf-
Ausfthren sines Lasotpisbrgangs far in der ausgew hiten, vorgegebenen G uppe
der nichtflachtigen dsgéﬂ@h@ﬂ%einﬁ félwhméé%!?!‘e!‘e@ﬂ@mﬂeﬁ5m{v@ﬁt um digdytiesinatioh &ir die vorge-

vor gegebene G uppe di@penaiGeyppe nietiifichtigerspeigherzelianvordemd Aschyorasnaeifzuensickast. gje|mit den

di e soiche nichtffl |Q?H‘P'P%ﬁ Bitjeitupgen (Dyprpyndendigt e chnst , di e wahr end sines
Loschvor gangs ni cht’ df[l ergang wihrend des L3schvorgangs durch die in der flichtigen Speichereinrichtung (35)
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sind; "50 ° dadurch gekennzei chnet, dal: - die nehreren

ni chtfl Gchtigen Spel cherzellen in Zeilen und Spalten angeordn IIHIHMJIMHHII I”III
di e vor- gegebene Gruppe nichtflchti gergﬁé?{aﬁgf'zel len Bitleit

di e genei nsam far andere von nehreren nichtflfichtigen Speicherzellen

vor handen sind, und gehsnszalthmhmmbhfﬂmhﬂdeesmmgedle@wnmhenms®hqﬁt 55

des Bauel enent eine flfchtige Speichereinrichtung (35) aufweist, umdie
Information fOr die vorge- gebene Gruppe nichtflflchtiger Spei cherzel | en

vor dem LschvoRgvangicatiena,spei chern, die nit den gemei nsamen Bitleitungen

(D) verbundé&n ist; und - der LGSchvorgang wahrend des L8schvorgangs durch

die in der fl Oéht‘)'@'i-?ﬁ“' éréﬂﬁ@r’l?f‘ﬁ?"?"(‘ﬁf?@ 9(:3 ekennzel chnete
w%g%‘
flgn

ni cht f Mecht i gen- les lagte plu-
Di spositif de rrﬁ 1"’? °’°e"° ”% I':\émOIr:
conportant gne pl " Fg ﬁg{;ﬁ el;g il Wg@g 'gﬁsg m"ﬁﬁ#él ufre doi

ralite de c8llulef eif %Qﬁ:@ﬂ;m}é b U8Gatomer g promitres
prldetermne de c |u|éﬁ telshn % |Gr§mé‘&’2:e EL nQﬁreRdﬁ'vl \Peftacement:
i nformation |dent |ant es de nolre non vo UI ne doi- 1

vent pas otre eff acee&s n.sgyﬁl@@&rfamnasswra@uaeﬁeﬁé&memmeede&sreamn@réi%eumes

sel ection (#1) COskplclisRnéRY dé RsRckd nélbvold@EDi re (1) pour sel ectionner
prem eres coel |l ul es faic@isendsdee de | a pluralite de cellules de rrenm re

non vol atil e pendant | a piatede eiuigt' de iriémoifmon Volatil estifisposte yéldhsdes! lighbd ¢t @edd@idhnes, le
(38) pour effacergroe préaéterming dercsiiles ipmesmolikonon vblatiie jpsssdant daxdigee dé triramisdian de bits
s6l ecti-onn6es de (Dpeomimueesistdes ignésse trarsmission deaiots(Widiffépantes par cappart 8l dautodsieeliales faisant
de celi _ul eszde mnepastierde laviumalitéole sbliulesdepadmaite sqpositile;sel on des | i gnes et des
colonnes, |s groups pedishesitiipnsshd ddemeoyend deimémoickyolritier{3pypeurmémoriset Iinfarmation provenant
poss6dant des i gﬂm@epmim%qemsdemm'@ npDjolatile ayantiepération d'effacemant; les meyens
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