1~ EP 0, 440 653 Bl 2 Description

said signals.: However, in each of the wite nodes dis- cussed therein, each

di screte pul se corréspondl ng to BEERAMIFYBIOF THE | NVEN?I ON

t he anal og value is applied only once to a single mem ory elenent. 1. The

Fi el d gfschigtfon! NVention Ssaid signals. Howdvlrgin each of thdwite mbdéiis- 980,

a formof voltage conparison is. disclosedcissedzhetein, edch disrbteepuise corrsempndingie The

fiel d prickEROUNDOETHE INVENDIONI i cal |y rel at thearalpg vaiue ifapplied bniyytetoa SRR

whi.ch 'uses a T1xed series of apparatus foeryelewertr oni c st orage of anal og
»gﬁal1 e Field/a tiadryentioni| ses f or char gi ng el effthes in Y$rAtdn184 989, scform of voltage

for mat i on. comparison is disdlqgpdhin A fria] and PIRRL SRAYPNGE | o)
of the vThefialdeftimitvertionenopificalirelatestaan t he n@hﬂ\asc'neFEB%vag"’!ﬂafesuaé'* red
criti capparatgs fopgigctypnicgterage of analog signal in- voitage pulses for charging elements Int
Tr ansdenmatigns on Nucl ear Sci ence, vol. ”'F\Bthef“"’tp Bfth ‘anfsedp
USA, 2@%% 339- Many devi ces are known °I n a ions n :rSG vol
FREYT AgcPrior At ast mJI ti channel anal og stor r]._fags
i nf or mat on %‘Ql cla pr fgrrt stem Ig

includg §,¥Zﬁ°c f‘ o Ol mm“”‘i:ﬁa oo
provi S lce us ?gto Ol digCl s Hllotlé\b & & paid/df Béinple Hn@ hIPdircEH3 fdr S
essent und use i peelifihtefidabetiefilagd! Or age. whi ch nust

be st "gr eg@t Math thlidnd/ A fOrm A common anal og signal to be
di gi t Iﬁ%oﬁ %%g%&aal tobe ldigRally ré fethéF THESUMMARY OEMHEMVENTIONT gnal of a

m cro phoreQWHich @ rdulbd @irilgh an i nput TiTter to an anplifier. The
anpl i fanempusmaﬂbIaﬁ!ampnﬂ&prneéﬁﬁmeﬁkuaﬂues 0 dohe praecoidig to the presentinveation ap pepa@tus s

t Re/ Si @H@gnal 19 a darhireNd Bold Giebull Thelinfomac Ui t . B storing faoalegsinformation comprisesg mamery og

i nf or ngvhi fioi e Ngample emd doldwdirauityis tpassad f r om arey fos sfagiig@n analbg kighal] sajd menary afay

pas s edthroughain efdogitedigitt (Aite-Diposvertermaking si gindlidingsenlwlalitieatnwp and eolunng pifloatie an
anal ogeubpliestihg iipital outpitt infornfBjionio memery.dm whi ¢ hgate mratvoldiilmemorpealisial ity of rovvs
and codrdemtes play beck thatreqarded aquod infoymatine  d25qi t al U"d? olrqyitry means. Geupied)iq sqidro

| n  gafiram the memery.dhd dopterte afihemenry must o er cqlym id SE (il Pé

i nf or nfistiass througlsa D-tanf panerief ip beseENYErtnEa NS ¥:‘5 F 'Bm@'gad"’ d?f°ﬁp(5?h t he
menor yed to pealogoFhedhipé °6\“’°F?Té°'ﬁ’é|'?5?'¥p“|‘rust F§ ']nggnu for
sel ect$ tH"\!ﬂ“tfrfélP’mPFFg‘ ifigcand the gh a Dto ctgn ghgr; g re-

i ty of SPEgHef. & "‘frﬂﬂs dag B sl ﬁ\ildu

The D?‘%F"?Pg‘% 8 RelS' gna

sel ect 6d & ;%éd"s’ﬁ?# %T? ° J q" tef it anaﬁ.{m ﬁs%um%aémamd%m
read Csougtﬁ ﬁ'we &saﬁ&?&gﬁsgﬂ % rows ciﬁ:ﬂﬂ'yﬁngﬁﬁ ﬁ'e?atmétﬂcicfe%a@lﬁéﬂﬂ%tmgt hat
' how dHidn %m&i‘{x Ssbirtgrom A D @ ltums 8§ Sidugh KB B2H5 dindf Sadmenfdfy diaj:eCt i ng
the an@onve%l 4'tHeGargd AHARS oPhemdty R | NT Or MAT bHARclefisedl M that said Wite Sk@ @ | in-

level g ¥d dfsta d.ﬁr@ﬂnlatné\rﬂrﬂ‘epr OUt Rivdes mearBifdr RbratvbIP FpFAg P Beds Gfagitever y
good s Uﬁ@g}'a&ahiphé 84K loltd18re hBeddd W dr®0 Si O Pilesireparallel td BIE of sajdrseldetadplursiibyiofd | S
equi va},&ﬁlgecz,,g of Bavérsahet. ' control Bele, asid sepiegif wiite pulsesimvidg & eeeies ofpret
"WRLY' € SOt is nbladed b ssievloealitk & etscthicdlliie r i determined goftagee stadingfronta lowvpltagyandeans
oper at itbg akdibgGifdringtioh @trdasogablarptbcision butng i t ncleasiiig invoitags withitime; and io that compasaterr om
A- t 0- Dwithnglibstaritially Aeduddul cotnplexity @hd tnbreorg el | s meensiare previded fopitantiyelygampgring the re-
Conver mijdrementsinain vkt israguiced by digitehiechnb? e mintignship of the charge storef lnysaid selpctedsalls;
that saies Sushiatspsten should hedgsignad sodhetsmall f or dtwvaqedw@ln a'e$ s'% ?P&F“mpafat“
o e et o 4 e T U S
wite egingdmibe repigdu P re ne | el
to al | syslemefthepresentinventign providesan of ’?ﬂ’ each °%sé éepﬁﬂlﬁape SQ%W -
cel I s, '°§§PQ!J’°§@!’F'FQ3§“"(PPV%F @a 'iHF Fliaw ngt'}i I's’ needed
‘% Lrﬁgﬁ?.s pldi ol O

is a d@\?fat?%"ff"Pﬂte ¥ %)
% 'a“é'r?aﬂ"%g"’?“ﬁ Pmat’ og ng& Es dd [on,

a | ow Wf?f“?az%
I ncr eal |£Jpld&ckop§ewc§?oq ! n t % ionCe Brogl\%l nﬂgﬁ'}l%tﬂc@ ly
g‘tfé ibNals ,.em € g ﬁépsVI or Iterativel y

5|ﬂmavvhat 'S requi red by digital techni-

I"i§ dedol

o lrgtﬁle ﬁéﬂfpﬂlsésﬁvuﬁa' g5 S DESCRIPHONYF THEDRAWINGSICh a system
a gsS&fgﬁge m,; conaBpohdingit® sai d "predeterm ned anal og signal, said
conmpar giehing Saliog Values Br thedpRi sibinél Gvhich puis i gnal i rlfngn’-e”méablmkdligmmmedmndreooﬁding

nMeans  Behid GhenQkbiAddodd voltags FhiGesFeiesentingr  appland paybackisybtesrif thg ptesent inention.
reproduction quality upon pl ayback. Thg iterative series of wite pul ses,
nt

t her eby causing the systemof the pres I nvention provides an el ectron-
cessation of the application of said wite pul ses when Ic signal recording
and pl ayback apparatus which is the stored charge correctly relates to
said predeter- tolerant of small errors in recording and stores signal

m ned anal og si gnal : | nformat ion [ n con5| derabl y I ess menory space than

t puls
sald predeter-




3 ’ EP 0 440 653 Bl 4 Figure 2 is a

bl ock di agram of the storage array anal ogB storage has been inplenmented in

other sem of the prlesent |nventi &R.0440653B1 4 i conduct or

devi ces, such as charge coupl ed devices Figure 3 is a block diagram of the

anal og cpibm is o BidcloBihgrarh of the $térbde airle Char gmalog Stomp®liaa Beanimplernanted dni dtier sem-

r ead/ vefthe Presént wentiony Of the present i nvenicoranctor devicesiausines chargeralipieg devices

i nf or mat Figute 8 Baiblatk disgrant afthe enaing calurin gur e ¢CCDs). la aSCRdeecharge is storedanta cefiagityr. am

of :_parreadirite cirGuitry <PBB pfesant ime@ntjonl ong becaus Howeve, arialay informatiak cagoot ba stored lge
‘f"6u| t r igwé 4 Biagohemald: circuit diagram of partof 5  CCD for vy lopghkecauspthe chargs | e rate

capac i thepgircuitey offigured. hi gh t o nmi n- Fi gur e SntheCCD'agiomrgesanagitop's fartop hig am
of the r Elgure § siarschematiodirpyifidiagram ofthe e c ur ac{pin 3W§°ﬁ“"EEPF@%“"‘°Y {¥ith EEPROM. the £
ci r cui mgindersf ciscyitsy pfEigure 3 aetshawn Fl'ﬁ‘f"lﬂr gure a"a'wm 'l°6‘ﬁ" "§ “?P'I?F

in a noI at| I elrraner, ¥| [ i n the VP'F?S' t"l g‘!ﬂ’acg ‘i\i’%ﬂpf{g:;he

transi$ SC

capaci-+e , the floati ng gate of edb bjecting its floating

EEPROM dags nona.mn?.. ;@stggh. nzng T s pgwl it '%«?nﬁ e
oat i o a es tog r@

hi gh v;%ﬁ rﬁé 'f‘ E«F and-‘flroFrFaHE PR@@

si gnalpd, ?p&.{i&, vi rﬁX&i\é tca?trs‘i‘or&“ | Cltiting %ﬁ:st%edanél&tth%miﬂtaa& \&Hﬂsh%iré-e

and r eggog Wfridiion, th§ Yeuli OWhte Srd/BBAthoF €S 2 SR ©@HaGHEsHIRG low Vorageda@bgihnal. The

| nf Or NGk ok @ccdEihg! it b ArivereioiP RUdefuf| | . THigh VORAG Myltinb miuatyprdtiss & @il EBnBEEty

cel | s yHamtit i€importhtdb RinimizeWd dize A dtstof be  dRvwEith prdparly condshargem thatahaldy sigadlr e-
anal oghd sidrayelatay, BUlwhedddbsdlit€procisicit of thé | t 0 aavdn aber thebell isipingdeddat thia owi rasiingi Ng
| Qw v ahforegtionareprbduction iisg o vital. Tthe inventionui t ry  Valtagea.ddealys wheg célis are Téad af thelewteaddn | S
usef ul providegiinsolidétate gternativeito buiky mpetiabjer 0duc eing valtabés, then wilicutpyti @ gignehthetcexaetly| s

i mpor televtro-mechanical systems, sinb astaperecoridrsc 0st  ofmimi¢sdhecdrigingl jowiveliageineaning signal.

cor r espofikspresentiinventiamwill beydestribedin tarme st or agdrigurer hiphows the \aaloge Inferatef plreuit

pr eci sif aprefgfredembodimentusing gesnaippietnanase ca| | squad [eeqrdjag and plsvhack eysiem| dhifle e ng

i nf or reia PeATesasier. GbR joventisn aprlieqgpnerglivitey| | Thiion; AcpErmandjpput peans Pf°\f‘t!ﬂ5'e‘ﬂ

when cROFIpg sighab racerdlng: APWevRfe 2| RERfpried 8B pr ov T'Q!‘é§°“<§’°'§5'f°F ss't“‘&{d é‘l"'t"E"P’

bul ky, b%'ﬂP@M%P"é"m" Pfﬁ dﬂ? ladevicg o i P 869 a' vba hgﬁ

el ect r‘BPﬁ? °t'° H;S’é’e't ape r 5 8‘3 and s &% {ﬁ'?t I ow

VOI ta r l"’ﬁve ecﬁe om ose und on a etizn IL 1{,”5

Fi gur qnz%ztlgﬁd%desa ta n‘éib'ﬁ &s Fn CI rCEIA:f |%€.- g h

'ufllvg%- ams .t ﬁiﬁ R on aps beamgan?. Voul .911 mﬁﬂm"t )
WB{:%E' 3 ysm i atglea:tapn 4507 vafigas &H\%rﬂ&s%ﬂgg?écoﬁﬁﬁ em.swy;ac:

h owev ebBthat%f &Frﬁﬁ ﬁ I'?OQe IfABS, malfldgq}%alﬁ}&ﬁt rol f yitekl 438 fs-alsb '86upléd td st Sidultiy 12.STedtOr
POVEr a6 telBRnG Bnsivbrhg BoRHES. TRY brésbril deS  Acifclitrp 1 2is el afleuébrtial corfibnerit S1EKY sfls-

pl ay bafékuon Rabisable of drdatidafly Mg thé sifelof I €-  C Rkt Such bircifrg ls@brinfich fbri dvslustion and

magnet thé stbragolemdAtosqlingd to stor€the @udicdifers € andtesting o defBbiearers (i dontol ndniingingis ar e
t BrATedndtion éofrjpared AEtIYequieY by cariventional Wher e citchilry, teeayeid thd faultytchrepapenteand fo@peed s

t hose digitalisound storagepyatéms: Fdr expeplesasystamt | Ct apep testing efjhecroaebrygrrag.e i conduct or
MenDr ywheiB256 diffgrend anaing lsTélecan bewitlarentistnput  mearfenttdto thecaygiene t§ memory g idi Mem-
provi dQ!lsn enetcelt i pduivalans to- thesieregsiof Bibitssf st em onytamay; #hhas sowsand columps noryyplatile
circuid 'M@mmuﬂﬂﬂ digiel @mmgﬂm pr odumemeny selisy Reeferably SERROM enli Bofdgrngs o

ful |y thisiwexidngauirs 8 digitel Q?F%}S?td’é'é% BF‘VQ!‘onp‘&t . memory SFpy,13 I grew dweti |t‘ r'd a a'
recor df°ﬂ-g‘"aFR!P9 9 ?&Hﬁ“ S repdiyrits gingyl V15@6?ﬁt?‘39f“

ci rcw"t‘ "lape §@'0T 8 '§°’y

qual i t 'Pa"d ?as H" L?#I"F Pﬂ s of t"ﬂ 7’%%@ nve ?}S{equen a“y g

t ot hat [

coupl e??a d’m hAresd eﬁtenedf orte?ss'gfa diviiel 'soft ﬁ h‘m]'he
present, uQese Ié:ldfe r}e Ssenta &irc W@%B lsQEecf Brovide high/ ot | ON
I'S Capﬂﬁ/ dM% tgi Lkﬁ&uﬂlgnt € S @Ie\%stoén%mva ¥ow forvetbrdingloPwhitihg.Y | S
Corm‘Dnt &t Tﬁe!@ Binary digdde el eBRie cﬁiﬁﬁl&wdﬁdolﬁa@e SeénBra@r dirddit BYSH O

| Nf OT - inforniafidn] Mék ust:no ?Jpree&&éaras ofeldf N8 CGéHeratig thdidcdrdinl Volages) Geferstorl 170
conpargg d.tfaeWOatagd statdsCHpibdlIP e W6 vBIRBY ENt | OBiades hiditvoltage tiikg dnidYogic biftuibisebuplédh e

f aul t ysttsagpe R Varid adpasktiveoltage Bslwéetindws al S Otomihh volREEEHIlldoF 30,26 highvoltaps genat-¢, a
Sy St enand Hiys Vol Piide & thié intdntion[NerDshyrt Bfnk ay. \WBIOIr20 arddiuthin higievoitige ganepdta @1 forpree | S
can be differentiat- Central to the systemls nenory array 13. Mem ed in
one cell is equivalent to the storage of 8 bits of ory array 13 has rows
and colums of non-volatile digital information. Using digital storage
recording, menory cells, preferably EEPROM cells. Bordering this woul d
require 8 digital cells. Yet, using the inven- 45 menory array 13 Is a
rom1decoder 14 and analog tlon an anal og signal containing the equival ent



5 ' EP0440653B1 6 viding timng signals

used for recording. H gh voltage array of the present |nvention. The

menory array 40 oscifilator 19 is lP[fl‘é B row high vol® age generator is

conprised of rows and col ums of EEPROM nem 20 and to columm high vol t age

gener aiding tithing signafsrusad foleecording. Higbivbitagel 1.  Tharrayef the pradentdrivedition.dhe mémary areay 44 0

ar e congeillatar 9 in goupled totrgvehighovaltageigeneralotinm g eis esrartrisadsf rowoaud leolgrims o EERROMoupst- her

as sho‘&mndﬁEeRNmnrhmhMltsQecmmt@m togroviday vol t ey eeligétEreelisiof 6ach row of@ayHoed cow r ow
iming:fefdhe row and qolupp generalprs. Rqwbighc | | s pled fogatiter aspthowm Eagh rew is gqupled tarpw

CI r cuivoitage generatas 29, igeoupied 1o oW high ﬁgggﬂanef at daogder 42; Thecpglls of egek eplumn pfareay 40 are

t oget Hirpultey16 Galumg high ypifage generates P TiRePUT s | e®fsa qsuRieddegether as shows; apdmachcolymis 15

al so "1" fﬂeﬁ"é al read/wite ?‘1‘19%‘?'3"4%3“ 'N"f'd“?'HEad tordeiyar 63- Al'he

i nvent og:ﬁ gyste § 2?6%?%%‘8'8 sy" eHewr i te te a'al' ﬂ'l‘rf”t'
| I r
Siﬁﬁdef :ggfg;rm* %s?nﬂ‘; %} gﬁf? h %&: .gﬁ% "y ﬁ%m
V| ce 0 usse E'e
? eco

or cq 11& -ﬁ;g g,rad and anthg e uencer
in many eH Wit 86‘:%0&8 en,psneﬁsme nven- %ﬁawpmssmoé &both smﬁﬂj
gener ?&L lo§ Matloﬁ InQ6kl HREAISE 8 Skich |ltanE| 806uRuEdircACAS b &ibedarii
ar ea Giresh ls6ifbiB21E18 GAUpitd to ddNinrl 4daREs JeNer At QReul barPlshidd Slich devidss 4shd RitFAt ed
Ci I CUiHuffer®25 &riddioWwabkdrids blfefod) Thed® Bdl- addr egtfphd) gn iRgubiNefandlal &mplifier. Thb bélputlani ce
45 i s férs es[iitermiediirias betwleon faddveds BeduBnden DU  Syit bdtv Boiitéln Such Bevicas kla®ifler) dnfaMpIifieE, i ON
i N recls ahd the rowsatid colubin decdders 14 indatSkean Out fndia spaket. Thése Inpst ankbsitpiut dedcbsamrali i er |
t he drspedtivelyeRaveaddress blffers Spravisle feenv a0 ol uwell kaakdhrirethgart. | nput circuit can
i nel udieessasddithelwwidecederd4. Golumn eddress buff f er s 25 Stihuferring ita Figurel @r & sleckbadfifess o- 9.
These f&58 25 proyideotheoughenaluinn deroder PG, ¢he adand  anquanqer 46fis coupled bhib tasalumuidespder 44fapd s
are i riresseswtypagiritecolmn divers 15thekaradebes equente mw degadend2.Cigek addresedenuencar 45 piepyi ces
as a facrepeed. Colymanflacpder 026 I poupind the r overirbimewthe inputand evterigigngls topnd fiom the

re- dppiMaitecgumpdivershese | ut and ot p u'!'"ﬁRéX/?’@ééoare al|_spectively. Row
addr ezl% | %5&"?"@!55""9’%9 gavple Me: - Zodmoder"PI 80\%’?9 |°Hi° fhis °%HP'P" t°cfP'E'§%
toth ;
“a cl o ;ezg am ] ou OIt hro‘ﬂ‘ We%‘ﬁ 8@@3}"; §° %%
qulenCWte er t:ﬁd q? Sg E."ag O § 4%9%%51 vol
quﬂgégﬁa s d&ﬁdaﬂ?aﬁ oortar it ndecodesr " ‘“° %‘2\ ool witiges necse:
S n | ut into th
LI TBS 1§ 8 sdriBNuciBr Mip MDA LU Akstd 267N0 1 143 na% iy R o

and 33 may preferably be & dlgltﬁﬁ&ﬂfn)ﬁslﬁd Jnay 40 bemeHﬂHcl ﬁiﬁ 8o prelent Rvemt w?nQnJ’tﬁé’p' ed
t 0 NOWA-bdakd atkive filteradhlatoPas il kiowHIn@ | @81 Chuthdn bissr. COUP ed to colum I/0O
i nterfapce device 28. I/O interface device 2@nhdvandus fuletonéistia tybftal dabigRpyrl t age
Circui t &, prieet digitamracoetlingBystgms, in6@s27a N CrcdRidOdan beéhalogived to\widbuscirduit functibls  an
i Nput contaits anaddiions Analdgetortigicl convesteitformi Ng | of thie invehlior) B eainipl|the powvipdn sivitehrof 31,
an autinpotsnd Tsegand digikabintanglog cd@vertarfor aultt put & commbotapeoenodtiercan s thdughtsfae thagtép and
et i evtalheppresentihveptionielimipates3tBe nead forut it enabié inftheqresdnt jnventioh. Similaniyctheerecddd .
M -  3®se canyesterspMicrophone 28hs cavpledidirectlyy ar r ceyiteh(s andlogous s weitg enableofhedlagbagld and
speaké‘?i"B'Sf“\eb?rO bk%@PV%WQM@Maml r cui Switehgs ansoutpubenable with the fagt ferwyard andy
vol t adglfier 3lawhich may H%mrleﬂttp ghatamatiq gaiind  out'peind huttansdedicating)a speeding up efieddrpss- sar y

in trﬁ%@@zr'fq‘? "°E’ '%Wé‘l'%gw%‘g P“P‘P?t 0 thé“%FPBF%‘iW‘!’%a'ldWécl%’éfﬁdlﬁfﬂﬂ‘Ect or chip.
| nput * t&'“B' %?'s nfjgire f Shaws 4y mare (dgfail lP§%r°f the
i nt er1" ‘q @ 'Eaf‘ ?;of a dF '5“{'1@ g:;ﬂmgg:{l( SSW'FB vlm
t-he ci’ ion a ’
0SC] I Iout ut fi r 3 hlch is L cou ou;i 35 (ﬁgl f:E d?rl‘ zsamp rate, 320

I |vers be em I aI
The vEIerzam e% a2Ug) 0 1aD st , ‘k
recor g3 arlog irfp slgﬂé? sn&an on n!alcgd
funct 'nﬂ%&aﬁlgﬂﬁbahﬁ'ﬁire@tﬂ'sﬁ 'oLhFhQ ry 282! 09 eI ﬂifkﬁ colﬁrﬁﬁ‘dé 11 cgtfpled sai€
| NVentiyrdit A-foQ coiverdion) & wdil 38 foP@¥MaIktigN SW pidhofdiphdsEid Eifcuébthndito SSRHMbIA phase-
di gi t @loreli QnalsyAhMEHaBANTY & rfloptbsdiefor & COTBRELItEABAMBIGEGM sHasEPekclte2id ket  of

as t hanvidgian ofitpiit trarddGeep WitfoGH D-tol A6oAvaE-i OBs €l doilifildddd Gfalol ranshf:e dirduiP64. sé.ﬂpnemmﬁbl e

| Nt heiofrRaE @dund iinforastion,Othe inpitndnt @utpyt t he rpaasertiréut 6318 coupldY Blah&égrandfbrZckphone
29 i s trensdyrersdvodd bea ictophone\arid@speakeranal 0g@uis6s. Both analog transfena eirait 64 vl apdleyy back
t 0 | nputFigure 2 shows3(hlock diggrdm 6fithetEEPROMI S  C O mahafel-2t aircuitrgSiare coapled ®\Wothpdnatdrs6an
output enable with the fast forward and plifier 31 which may be coupled to
an automatic gain rew nd buttons indicating a speeding up of address-
control 32, if desired, which in turn is coupled back to ing in the
forward and backward directions. input anplifier 31 to providefeedback. AGC
32 iscou- 45 Figure 3 shows in nore detail one of the pled to node 27
where it can send the anal og i nput sig- read/vvrlte col um drlvers of the

o ~— o -



7 ; EP 0440 653 Bl 8 Conparator 66 is
coupled to both corrparator entry over tine, for exanple from 7-15 volts to
8-16 volts. circuit %67 and to combROMBE53BIng circuit 68 Both Because of
these practical considerations, a reason- conparator entry circuit 67 and

c onparGumparateeéeds coupled to@the:ombunatorcenﬁpr t heovettirs for @fampla trom 716 valtsitas-16 Yoits.5 t 0
cul t 68cultré? and iptaparator bang tvircul|68.a8pth col unRecatirmiottbese B@cticalZOnsidelations cavepson-s
about co@paratolientny clrodit 67 and comesrater seed dirs  Hi g hable¢hbigesfer theohumber of increments fGrghe Sto
cox_J_BI eyt @& arepqupiagita high veltage aslymn tharger @ be 2% Yot rangeid abyt08 Withefi0R Inpremertg)ipis

i NCT e-Highpoltage H@thmréwspwpteamn ot~ codipl pagsible toche| cariain of Bpproximately g2 incre-

resol LRY 'lﬂﬂ"‘?‘?’f‘iqhi'ﬂat“’l"&f‘a'ﬂpéﬁd T'hEelr mat i ofent desolytian in Eheqreprding of infqrmatiop 5] o
toin 'P?dﬁ@te 6 I Hp'ngt" "'E’ 'f'%eoc ‘H‘Htm had acqu%%?@ﬁgére,s%ﬂqwame of, F%an&?'anTp“P 7
to hi h olts The b
oper at | 9 ° jﬁ?"’ °i'"§?/%?ﬁ oy Lt °r4 E(E '}ﬁ)

sanpl t‘ﬁpreeo%d el %&e' ot B’é’iﬁ) Zﬁ"?ﬁog. g E:i%%fﬁay

i s t|m‘3£|1s4 Thid Powdhs %ﬁi{s

t he r uf éro&]ds\ﬁ?i?o Yorfe 3 He- takemoda%tﬁesmm rQ s , 68 set S bampiby St

be wr 'vﬁ&ﬁ@ TanaI s tHaRRidk ddEra4kSedtiancer Ni S pm&a cifelhts! rli tifhé for dbbut
order 4gonfir&fWad doiin afédbiadiddRthéthent NChs  T40 AifisdeBRds whilelsimbitdhbGuRi b sdddRd atdrPut
Ci I CUidn@y &Hd the/ ahbibg ThierinafidhPepr@entingRAAd € t Negdnplelafd Rl direwks birdady) dohlafmg infoRfe- S €t
of sargattétnd/ls pfocsbed tiidigh the Mput Sifcakry of t e  ClichGdwriBlilitethe 32DROIURRS THus a fd@hdze| d

Ci I Cuilcsntereesd dévize 45 Thy dhalogsignans dilettede  Or adumiple addholdAfstens ivhdr@sdchpidsasithatfd ar e
sel ecttecbiunn dbdoderids amion to chs of rébid/wsiielcli S e C 0 Nekives\danipids sverdd rhilliseecnds bryis usedtd o Nd
set ofumnrdrieeys 431 Thé hmlogrsighalds sambled et | o0 r agod SEies bveg 46 millisebondsalaptaeticalrenid hol d
ciLc uiheld icthe readiwrite columaidrivend. | nf or ns- pat t dasinl. This tenholquedsrefdredto aaintbricaling.

i nput  ci Referrinarnpwdd Figure 3the sampjejand ki i nt 0 t hElg@RA isgachematic cirUitdisgramolmesiias e

| / O i rfunstioninghs celuny diver epwploysefther sampl si gnathe piecuigry obiKiguse) 3. Whergonossibie, therreme)
syst erphaspreirauit 62 enpample/aqld phasendpircyits. { o ¢ ohumbers greessdinvoth Figuras) Aegmman V9 ges- of

r ead/ vifnP Agtualpassing ‘E @9%&0 @a Ise@P'ﬂ%’r 4?6 Py |"|°s°8&)‘ffa%t°éwnﬁf?! al!%@cf'qnﬂs Pea"d um

mlllr.‘gws(?r'?cfg“‘r?g% Fs '389@5 '(’Jtlnth H%Zﬂ 9""§

-desi r seﬂes mp phaff t o as throug H°Q 'fo
F' gur Ie o ults 62 a‘i‘_e s'@to

H. sﬁ b eem L san@ nﬁi
C' r Cu'ph ms thgt'd lilfel ut gﬁlﬁé gt Eol a 'B'i EHI’\ be%use
sanpl g4 ﬁ‘b the hﬁrﬁdlﬂlﬂold ase-284TD er S éiﬁ'lﬁg tHefm b)%le thge 'aRsiog 1/OAMETTON

I/ O angits 6 hﬁhl%CJaHa holdSabd g citlitsd3@RA| S t Ogdiiganbrdly chahging er tei8stsl 81 dst corfdot | | N
80 i s reteRig the ahdicyMpliignARend Bput lid®0) S 36O duURAG the ihgutdyklSfot ifs rdsPclve cBiaiPahd b&OT
exanplts inférmeéiin frodh @artble/HoldpRase NRIrdMETY Y  ar I foy-corfdlbting Whehaignsl Sampiing 8 @Brhplatéds
phas e-afe twing @tittdn ificoliys P t he first sanpl Eridvah be sbbdnplishied by detock sigriabthatisyno f
anal og stThgrtaé phebe interleavinh @gprdatiCsinbers- 80 t Ochronizes coltma dedadst 160 uring) the twsile Gyt ,
St ar t isany fax pacticaliconshiamtions.tWithausginplé ratensf er i thepefesrbdemiiddimedntythd chapk sigrial rungae 80
| s_Of of8 kilohertz forfreal time spund regbrding: thetresi gnal srateBh8 KHZ i r st phase coupl ed, via
col umsording wold reyireth® each suscessivanetiweuldans- pr o Eoluwin regt gate 84 tantrals thel covpting -

phas e-havedp bewrittersto ir12g misrosegondsfAsia pracansi st yeen ealog Q| lie B0 andiyyp livg 85cWhenshlase- 1
dr - cdirglmatter; 3 mpuch) lenggrr time i mapied ifesthe At h‘i'@f‘ qﬁeﬁsﬁtrans-awé@aw uma igad gragsistor o n
sanpl &Joh yPitro 'é\%eem 29‘!9P'P°Cd'i"?‘§h 4% ingre pha gf‘ d\ﬁﬁ'&“@"’? Hie ?'\‘i’ﬁﬂjf'g'!ﬂﬂ"%{“f om
i nput MeMFFop 9?1‘??" Bees aY"e"'l? ’&“&ly é'"?
sarrpl é‘l?"ta '8&"8" ‘H‘ phase ZSE'T"?""M'
the v§ e s § 3 °p “&wts

u ha he

sga s 63.

63 ar@n gg@ ia ransi mﬁnﬁg °§f Hafe't he
anal oqvi'l eh°th i gofi,ﬂ 43%@ fiitopiivgd %} A f’
C

its rey or matllng ElﬁFﬂem itd %ﬁ
Ci rcwhg@ po,qggrpangg) |7di ym& apgnal 4HaL. | S corrp are belng
Wit t QUatidg'befvePthid MddEiced tange and the full 5 to Bﬁnl&@nsahﬁleiﬁae QHI%EJZW @3Ycomh-

cl ock 26 ditRaiige fs Rstdrred 6/ theldiassiiingoinade | Nt egibdsArahdidior 8P EHARTEFACIoF 90) TaRyistor 89
chr onid#ies membry EBlsGGE SREE inafylwritihgs! dO@tot N@s W is écipledtt bitase-2 admplefhoKi it 93 Durifigithe
consi @mttrinit@pging, ¥\phdnomensa Wil idowrtihéhe | Nt hedcdhd Phede, tansistdrioo ibiatkvated by prases2 0ck
Si gnalartotfivatirgtgate[EEBRE@M [devkes.tAs afremult ofcal t | sample/ald thersd Cthuschllowdng 4 signal feom 1/G10

a r at éhispéleciroifapping,othel vaiges ey lindfactastjifti r e t hablogeline 80 $a.chergs sapacitor ¥. Capsoitor €0
Colum read gate 84 controls the coupld ng be- have to be witten to In 125
m croseconds. As a prac- tween analog I/Oline 80 and [err] line 85. Wen
col- tical matter, a nuch longer tine is required for the umm access
transi stor 81 and colum read transistor high voltage pul se to sequence

t hrough 400 incre- 84 are rendered conductive, the analog signal from
ments. For exarrple at 100 mcroseconds per |ncre- 45 [err] line 85 can



‘coupl €Y¥

9 ' EP '0440 653 Bl 10 stores an anal og

signal . Sanple/hold circuits 62 and cord one mnute of sound, this nunber
is nultipiled by 63%espectively, EROMBBA3R1ed to transi fPors 82 and 83 60,
requiring 480,000 cells. Assumi ng each cell con- of anal og transfer

Ci I CUi dicresih andieh signal. Satmplameltl biroaitsys2 and ai NS edid ane aiinbity ofsogyicthis wimiber is roaltipliétby

di f f eresnéspedtiesty, bre couplad toagndistas8fand 83 1 Ci r 60 rdquifing 488,000xeks Assarding éach céllicore

t ween dof pratog tiansfer eifcyits¥d ang e meiectivelycvel s, ins bn anslag si@dl which canba differentiated b§3 2
and ;94 aAukl@%ransienel cigeult 84 is fomprised of aling | otyeen eppedximately 25€ipdssible leveld, achfana-he
pr €S erfi3 andiyanpistrs A2 and P4 and 95, The garpf tran- c ofip| led signgl %WP%WB‘I*BP REgseqtinventigrpoar- 5
i s risstor 82 isspypieditessmpineld gircui62, prgds vvoul dﬂ?seeﬂma tionethes tofherydseqould requise elght o
i mage ¥pd Pnesvbﬁ"t"a °§h%¥°@%¥°6‘ﬁf°ea" ca- j g afshh%?mﬂf °ﬂ'!%$°|b§ storgd digitally. Jpergfore

d 'ﬁ“ﬁ% sty 9
t'og'stdgz ?6 AL a%o."gﬁr yoe hi'&;"w ﬁESWVég:SW“'ﬁ *

transf Pt s

.s s s arip: o8 i . mnq
10 by %,gtg Fqgaa M%’Itg mﬁq'g ratol % {A

I|ne

Lo
AP ?"?
the i rﬁﬂggsg dﬁ .Mdrma%omct&am.ﬁe 93 as,swe wﬂﬁm M’ﬁhsOIUi &'I-Hne mm&wing o4l 104

coupl ot mhéfmm&&oaﬂpwmah-wm%as anlob Tt ma&mafaﬁg% 80 aAdIRsut g€ Y

to COﬂﬁ@fséwﬁctiﬁwdphﬁe g3 18138t t6 laQbveil ffar aNd  THea ol HedtHeF sidelcaupied % rBdeivd @n infage of

coupl efloun® dean-up switch matching transthekigkal fresént deVdIné 85. ComfHratérSutput

synmmret r i sinilariye affogatradsfert S cidiiinésist ol Nal  ransisectos sndinatchingieanSistor 104 dre matat-,

Wi t h i prigadiofd line@8 ah@itansistors B, 99, iant=100.88ei Vdonged sueh thattheythavetha)fantsrcapasitance, even

t x.ansi gateof tredidisto\8A icoupled tisarple/iold phade- | 0g thnyhtonly icgmyatbatdr putpat tmaasisteg 106/ iI©ad-i ne

80 andRdireyit@3, ahd isnsed o presedtaniimaga oftiewdlt ed, | tually @8ad, | withguestching trandistor 107 helng @ 103

on t hetagststaged onjcepaciton @ pfsamplefhaidphaser: an | ey tegfisisor used dnly to mimic the capacitance

t he sicpHitie3 focempapptor B thibughtiansfer transBior - Conpeficamearates eutpuitramgisier 108 | v,  anal og

t r ansf TFE‘SEPFQ?U'W'%@@? cewmfaﬂﬁersu silsor 1 GromparelonGa cQmmeneps opeist Wtad!sndm
[8jcanngctest between e intassegtinn of 55 e P‘§“”8!§t°9 §°'atQH 8“91'(95 “ﬂﬂ@am" '

such ttﬁ’iﬁfm?

%a'tdrfemm 68 sych that 'a ?"g
d°°$€ﬂi ance ’ﬁ%ﬁ“i% 103[& 106

Lieﬁc'qgg %Eé g&&t %ﬁ}j ?ﬁggppr Seé%“a ﬁ%ﬂ e'g;j"&é’ rins %ﬁ

sanpl gé)r use

rl&)ép o§ :ﬁéroo ﬁ:?éﬂ)ﬁ& BF112
out putge I’ISI st or 10 Tansi St or |99geth;e§tmgﬁmg,mm Stdorhfrator
tr ansf er The t%&fer%mrs@hﬂfmﬁ@ samplaikdid esa5op§g #hdighAind) ¥s B kidwdifdhe drt.l Telfthallfi3, 1S
conne it eD6Heg s stofige belé ISacRaANIIRALYT T I QifhécaRANKeaR bf thahishitdt 112Q8mibd d2ndt 08.
Conparsatafdliogitiafsfer tidvits, suchia®draloFifansiiel 00 anfatGRIRPME Aistitagh 6f amplFidatiol ofithe slgadli ON
| i ne 18s 645and B5 (Refefting @ Higufdl 1, the Ridék ddi Nes  1Giflerarte acrods \coisardtor 861 Becond stageide 101
| sact i drassinglsbqaeitdr 22 Bontinued @hasdthesegbs t I anspigieKerminalCI94 ia cosipléd 0 MOSemetstdrs 1181 y .
ahe’ ofof emeng cigbaly to 86 stored, Saeptiaditepb dnec i r4pui and6B6.3khp Gacond Whageanpliticatiomsignelodt or
si gnalsawmple/aicheirctid 8nd comespondingteeldmn and conpatransistor B8 rendiére trgpsistorsotS ancat§icent-or
83 i s thamiqthenbxt at SpsedetermainedisgmplingratesFor nput  dyctivedo complets the amplificatianefihe sigeahdlityr -
t o dedelerhprenyplityspund; and Kbgrateinysedalsthey ur c e- fareasenacrdss Ehgj compasatery 66¢ Gorpparatas 68
111. (38%H9RTINg: oRtinesy Al ofithr eolumps willdigve | 5 ¢ oprpvide &g neeassary amplificationAnd easelution
swi t cpepn gadresssd for @ sarfigulay row. Tﬂ?d&q"e B ci 46 anforditierentipfing hetwaen hyrdrpds of gradyations
act i véP%‘&"tl"F??é"%)%?"?’@"gs‘éfts pthiy s?)?ﬂt ge | e?fé’P' g lgyels, mp?vo e (7 inp t"°'““9°

103ent'® oun dfange Eortoximatey
% :535“'@ wﬁéﬂ %ﬁm °gf s u@fanmm mﬁ? °°%°+:::::"

store
art . {%gl w.fi %ar %maéo Rt ?he%ﬁ-ﬁ nﬁ by

conneqLEginkQamiién C&fn(rél?ﬁar@ust%ﬂ' ﬁg hlcﬁ‘il e line
t ransfeei, fX'nﬁﬁ eep%nm QGalub NS er emu; Bilnesrti owerts nyvbIEa§$ cﬁa me of
anpl i fs‘aﬁﬁ /h&cﬂphﬁége-i dit6uitSWIhA Bhe prbdefifis 4 5. comtehsCdebduplthg (t@nditdd YBE When bR

cl ock thgroles &hitkif. €r ence across conpar atQE G&nsraeﬁqmdaﬁmeream Y A3 56 fred to

S equenCGForz)&nﬁﬁﬁidoﬂMGSnd ddcdhd Sfspbéth ab €l I €Smovelwith kreIv,d potentidl af lind 85! Line s mugd| ed
t o MOQ dample Faté oP8 Rilohdktz reduirés®b00Gnaloggnal S bebidaed chlydy & cirditry shdwnan Rig. 8dyring O
one  séfiple sigrals badh stoldddn ahe calirid oléraye- anpl i éamparhatonset-ap. dfrtahsisidr 1221wk @bdeot, d
circuit and corresponding colum and .transistor 114 renders transistors
115 and 116 con- then tothe next ata predeterm ned sanpling rate. For
ductiveto conplete the anplification of the signal dif- tel ephone quality
sound, an 8 KHz rate is used. As the ference across the conparator 66.
Conpar at or .66 sequencing continues, all of the columms will have provides
t he necessary arrpl |f|cat|on and resol utlon been addressed for a partlcul ar

,,,,,, I Y



11 EP 0 440 653 B1 12 voltage on the gate
of transistor 106 could cause tran- continue the high voltage charging
cycles during the si¥tor 106 to h&EAMOEFHRIucti ve and urfdesirably bi as

peri ods between wite signals at termnal 144. Tran- lines 117 and 85.
Conpar valtaye oditié Gt of franaistoi 196 could t&liSe trahi- St Or  dehfindedfiecigh voltaechaming Byties uridi theer

gr oundsistor 10600 easme dosdustivel araiendbsiesibly blas r CUi t pdiots/@eweeh irite sigral at tethind . Trawer
suppl ylinkseiZland 8% Somphrater cotputitieesisiar|108 | t y g sistonid9 latherthe taupio th pither grdudd osto
deagit i haatits chourceddrain gincuit befween liteatidi@ner i st i the owerrypriiERVR(Iviepanding ow echolarity

opt T orgapund.Whep plocklige 118 isgleactivatedand tran nes 11 9harasterialic bfdhe EEBRAMpells usedneetionaln i s
shown aister\122 ispgctivagedgling (I isf ryfedsdowa 49 or gr eamnestiortis shown tpcfce ofgp ground for selector
conpareust ithe gate of compatatos putput tangistordpg ¢ t gieepit 148fhe ghqise é@?%f’@]ﬂé‘ﬂ%ﬁ thg"qsﬁ‘b?f t he
needs 'Z?Pamﬂg vojtags ptenijal It Uansistorol0B ipaffy| | | fafﬁea'ﬂgi’%‘lgﬁrr 106 i s of

A @m’@zj"ﬁ@i’? o v;P?’%‘* gy ) e = i
10 char ns':@%’ o0 ({ﬁ%'g H'e ?fcolu ﬂ"d"(‘,eé'?”y r‘?‘ﬂ"&"‘?ﬂtry

S COU t ransi roonn
ci rcui e rufoeow o oriﬂgﬂ rggelo ac
the t

| 0ad i 66, iy
o MRS RO T ,m;c.,

vol ta@tﬁa&.‘%%l&ﬁaéé%a lahd coparktsids rT?a%ﬁt 155¢0y Qdiﬁﬂﬁ esTpOcuGJ BWH 7ST|€L &IanﬁU' t
and CogigRANAnas théé cBAitRs ftrahdistiis | St Or g I.ssaus%%pledwam,ﬁ s8ired, RPR-1 1 NQ
t he rremanwmeeinhma&m&&mmﬁdtm damfied t 0 [ evidd voltdgs for fading¥fith thé ﬁerﬁ&yléénewér ain
Ci I CUi dignalSn dapacitord 87 or by ar@itieltiial sigv@l frdde  COl UM A HighGitdge BBlrds 4t Grhinal 160 uppliedeen
a Vol t\gg inesB5 areCappidgithatalp dquab Miaasistdr 421 660 Tédhiinn 71 &vidhifrbgrainrhifg Voltagelpaiseader twrit/ €
rqw | ihaeitd pate colipled o@leanyup Switsh ine 96 30d has t ing The high wiitagesolres attdrninal 18Gis cou-

t r ansih@s dts sourbecdrain tifcyit betwednsline 1031jghd>d t 0 pledto b fisipide Strapapitor 151cang todhe ddh aind
83s0 tdmund. TeansisterdgtproMidepfotsettivptdmpaiae s anpirandistor/158cThe sburceerrai circult of drdnsiatpr f r om
t he neerding/ 10849 3 witaps Bvel i o near grovndwhipmci t or $52dscoupleddetwaerthightyeltage squfce 450and |
from dRaprugwitthyline 866 agtivetpde at -t er mi naP 1GmayThe depinjabiransisior 18 igmupigddo
appr oxi nﬂm hawsagircuitdiagiamptihespmainder > the efhergide of eapgpitor1 5 The sourea phignsis-

v I ta E[ﬁa P?S‘f‘“’\/ﬂ"\’ﬁm”"lipéf?:’i'l%s e cou T@a'st"B“P@F&iPP n of {iaRsistor 146,

ed q g‘he gateof
sour cé‘ %' o B dt"’l 'th'bl QTeso V°°s°
CapaCI g)ana E Qat a41tssta TOLfﬂd ﬁg; htegac'!?al tf Fél
setti thm OUE.-S tlo 'I%
tor llt&ﬁ'h a&ft 3 Eﬁ
bet we |gh VO tage source c eangs nééft-% f
25 CO| Uﬁl?ermg Figtte 417hé ighdl Mrﬁ'ﬂ&ds&st Olss 15§aph§|tof3ﬂ# s LsPa %&m@h%i]m a
Ci I CUithrodbh 38 eaiwritd @ancit6ra4IiGIgh cilNe Ot Nk &it/dRsisRtr 162 10A%hib Aigh vetbge solide

sour ¢ eimlacdessiafidisior 80l ahdlg ORAPdt e 80 COl U180 nfliet prdide & highriditigesighal i hurfdRsayn

t or 15eferring ot Figlrek @ ahds; redding i8 actbmi I ansi ereéMimnlcAfirgerd 6f &d prebéht ihveitionBedausé €1 I |
| i ne $lshidbythapbminiatbdadivatibn of thelraag @igCOl -  dfitiad cunstrafh’ high Voltage olunth chargers eel t O
gkotinchal aftamningki48, ti@fcolunnread vircult 84 andBol- Bab h raust] Hrgw verly lowroménts) Ihendedigh) dasoribedin

t r ansiush@ccedsifansistonSdLiThe digitdl nput patbli40age s caboweauspsrapdciter d5Hn atcogplishithjsut pat h
141 arstarts dtoompagitas i thfaugh jomparator sgBlci- 30  t hain highavaitage calumnidb@gérS9 msshewndmt | y
conductit 8fy thropgt Mo IS, terhighoigitageieqkumn pat h Figkte Staame slements ke not ersentialt forcthe -

si st orcha®6has a |ighter drain doping to Rrerentdnyention. fansigter 159@nd the lightdoping

t hr ough_Referringingw syjtirelyoFiguraithe wile gianal 46 o kol ShrsiralrAf trangietop 152 aresnay pagessary, but

j unct |36tﬁ"“'“Fh1é4 Pﬁ?ﬂ?lef’ BH“’@@‘PWW&?‘W&@ s cofprsed ”‘t'ﬂ""?‘ﬁé ‘W’é‘é{'ﬂt"‘gl EHWPB" tg%r r]

Bt *’m% T R S %ﬂe
n| 145,

h ﬁ 86, [¥ ghdig-
thl‘ 9‘!‘1) et lgé aﬁq'ﬁé:i 'ts‘é%: {Zue outpufsuch I%ar:
hnal of8 eaafsriofsﬁﬁ

anal OQo ré?n’t‘&tQMttof{?énQﬁto 5 AlsL
hundr gfdial tEJtﬁ 140 dlsBlediGi biftu mum&s, and n mrtﬁ@ De 4 raw%ﬁwseﬂe ofei au;rm
char gedr44 fo.tohﬁmmr.@iﬁ,ﬁm.gnhﬁmhwmes.g.BeG@u SSuckhr sndRaloUdXerie Soufdalids! albiyhfthnt
act i vabli 0 @mihal 1436urng altrénkiStor 146 a dighalS  C 0N SdrfoPdnite,chdigift bf O mbrAdHP cél Orthlis) Belec-
char geip6t dighalnenlargés capaditti 132 Capcitor 147€ COl UBATIrEuR A48 i6 used Ud latcl o ANEi8sto breventtO
nmust ciotkewitetansiston46 eltheraséoatinud bicto diesi gn dmis.cri bed umm access transi stor 81.
The digital input path 140 above uses, capacitor 151 to acconplish this.
starts at conparator 66, through conparator send cir- In high voltage
colum charger 69, as shown In cuit 68, through [err] line 85, to high
voltage colum Figure 5, sone elenents are not essential for the charger
69. present |nvention. Transistor

153 and the Ilght doplng Referrlng nOM/entlrer to Flgure 5 the wite

o o o o A N o o



13 EP 0 440 653 Bl 14 Programm ng or
witing into-nmenory cells 156 the signal in sanple/hold phase-1 circuit
62 produces first irfolves activatfh BBRY the row lirfds 157 to se- an
image in analog transfer circuit 64. lect the row of nenory cells to be
pr ogr anmemgrafhiniag or writhig Jrito Merhdr ablis MEEh VOl thagignapin banpleitdidiphaae ektult g pRodaces
vol t agestingolved pgtivatiagloria\wf the rg linee fi37amse- SOuUr Cen iiade ib analdgeransfdn éircaibbainm by t he
hi gh Jext the tpe ofmémnnycelidta bayregramided chers €| ect ed Negtlaltriad high velegepulse dssimpased epooh  as
| || _ystavatageis supblied by ltigh voltage sautce G0ddthes 0| t agthe palirereby thiethigh eallegenoluein gheder. Ailter -
col unrseipgted cplymy obspemocyrelis, push as illdsirated o & el thetinitidl highevoltage gulse, thecoluph sighat voi-
corrpar‘&l“@ﬁ 763his seayernen ideptifignp sqlested one ce| | stagsig coupipgdto Mt ahepmeagator
cont i rﬂ;éﬁ'ﬁ"?ﬁ TE‘HP 'E'T“FQ‘, t!”@?“"“‘ﬁ‘ié" c onpaPBRYircu ST nw cempamier S8 npw corangeen t

hi gheringgwer %ﬂ!&qhé""hl gh VB'P colurpn-signgl o i!?Prﬁa’%' fingppt slgﬂa'ﬂ‘?@d
sanpl e@ °H'EHT dY”é‘ h‘f g etir unm  cPARAngRg tranef °

of i n- . ’fhe "°' %ﬂ pih

may OC |t :sur::,t agaé?g e ce :n HI e t ual
vol tag:gﬁwl is ch

[-]
&gﬁ trF
e g'irsee tHe 'gl%tﬁ&eyol t agfnlm Lol ﬁf % ng
Ci r CU'rBw o Rl ioeila éﬂThL %u %tsﬁ‘J E\ 1l

hi ghercefy b brb pidgrammbd. C €| hot ‘be chay nu|5§ erer or 66
vol t age r&aqlithet @Bcrplich Jffhb@Jﬂtldéq:‘chaQe IS | smeEIBdiGfiow K& Bntb Inﬁ'e 108 oUtchom-
char gerigufe® wif bb Gsea. The RndidySsigh@ tfomIRRAE €,  aNFHrdieHeend &iduld B8] SEd dincak 64 VS the low
conpariiaé @0 isSfist passedr t6 whé obthe lsBiplé/mdie 157 wdithde 166l fraflcbivgiirtsl 66 driaidends alogicad f
MENDr \phashd circuit®6Z Inapreferred enibpdimbntgithd ¥ 26 X CRigttligvel &ignai 16 bigh veilagsediumnahargsi @b | s
186 arieveqtioncthiscontioies for 320 samples, at which (Figure B} Nbw efarring & Rigyret §, thisddgieal high

Ci r cuitimeghp sighdlefranding 60 ag¢ switch@@tofth@othar f ur t hievel signetdisapies turtherfcharging ofithet dolagin

pr ocesemple/uid phases2 aircliitsfiSc All the saeltigee|  ont eveh though bighvditagetphieescontinueip be deliv- 3
will Hee algselejalregtystoged in sagple/hoid phpsef fralsm | npuered fecthes individuab palunen shewing cBBits Bend
Ci r cuicuitsgi? apanpwwritlen t,the maRonyiaiRy. 60 i s 2P i rRade Yibssed to one of the

sanpl e/ hYitre A9 terafiye, tT'%?'&“’P‘rRS?FPi’@R‘par at or @be wiite| oramtign is gughdhat ghe) trigh pheess - 1
CI rcmcegseé‘za"ﬂ'w "é?“ Rl Sy tfetent of inggRf the °2U'“" millageyr ugHl thecgolymag are

“hi gh ©, @B Fh’(°' ! E'Eed tion, °"PW to g} tehes the dnp ples,
at wh\;gﬁt'"g em FH F%em {'1 t% Fi 'P%"B;s'p' T : %ﬂt t'?ﬂ ﬁéf‘ﬂlz t he
S' gnalfn% chpa %?’nt%l ﬁe ts 'a prg a?en ts |n ate]y, 400

I / hol ¢ e- ol dbs sane
- jg Ses copL R Wi Be, réih
ol 1 on M el fi- 1 c rfhmﬂrnﬁﬁoahq stneem.au o
char glltg&eﬁtya@waa% riihtfdn fo'thesie ea.haogm%vvrérs.ﬁ.ﬁéa A progHamiiiRg BinMnudk, 'ty cell con?

node voliide! Fdi Gn lefbédimdnt 61 tAd inVéhtiont I 1 2l &Bﬂn&'&ﬁéﬁﬁesm{c%ﬁﬁtﬁlybﬁfereaIl’i‘lﬁal‘ﬁfgh e
oper atwith 8e0icBlurbnéthe datitbntaifed inall BZblandidd2r J-  Cvdiidgs plikks the b6l ba&bried BlightlyFdss Badud- S

| ow Vv @blirarge@adidrite’cirdits fofily oneldEehidhlis shévih COl Untive VAt b ker@mGidint thé\éomparbtoewil Gdtemmme ar e
f or ereifigues3, arafréinsfeired to @lenarg simulepeduscd t O thitaligelumn I6/8Eis BiRh ehdugif td MateN thevhi ch
Mat/C hds udingthelsameiterativegpdcessichrted dutigpasrat @ mesumply sigel. At thatime eheihigh Wéiagercharging ol t
si gnalallel.l n a preferred enbodi nent, the cokilicaasdforthat calumyyefromithat panticular plhasé r i al
vol t age lng\ommmmwh@uemmwﬂt&m vol teffe spodlelwldqnt trarisfeceiguitsnt f r om
appr o@nieasiong tosherarray, the gmmay celis mystiisthe up t o 4Wbhen thiscescuss c@prcitr| 147 ehrrges apdr
vol ts °l°6“°‘é q. Fhie 8 deneby theypgtien ¢f theg ppr o iransister 146 brgemessonduetive pullingidownsthe | og
col umiewde '%'@0\&'? ip th gt PREERROM oe!'ﬁe §5 /getecpitage efitrangisios 192, eausling tranpistar 162 a|

feedb%%k; h%'ﬁ“?"?'é’r"éfhﬁﬂ's't rial 'apreome pagreondy %u"l"?Bhd'ﬁP'B‘éﬂ"Yfl’he

of th 'gg; i JSIL . sn‘” mg;’e S| oi%uiem : 3 3?5?“ rneag'fape {0
g?apr% alf |l'| t ‘?sssto tahle quf???g;ﬁ:%” es el aézs%-
erbod gt éﬁw% afmhggam ﬁce c asui?agg"' ora v

trial chiisQBs c\%jd ﬁt a COnagl thd patf P41 tage
pul se giod, 8 stofb |gtﬂﬁﬁi gamelr%nL@lSS Conduﬁefenﬁ %Ihﬁbﬁck%“e@d’du

only @eCsampleMblil Ghast-1 orramyvez dithot@h tHet & CEHfEhG'r&on’Qﬂi-l mra  SoniviaAd stideior W is

det er fdeftfeall prockdufiibceurs if ti storéd skgalfi€in’ €d  t QusBEBRétaté thE BLthR BRAHS. This tilidbe ttuhe

col umand atihe banpha/hididghase-aciregits E30NKEAtRN T he dulput citcuit BI/OlME fatedRicsd 2626 Becorieac-

pr oc e sampaeatar B&isireadytto chargp a hew mehibry @il €  Stivgfoptransniiiting tha igralssired inthd vheihory

vol tage charging allel. will
cease for that colum fromthat partlcul ar phase In nore detail, referring
to Figure 4, to wite an of the sanpl-e/hold and transfer CII’CUItS. anal og
signal to the array, the array cells nust first be Wen this occurs,
capacitor 147 charges and cleared or erased. This is done by the action of
the tran5| stor 146 becones conductlve puI I | ng dovvn the row decoder as is

4 —— — — s A o o o o A ™~



15 EP 440 653Bl1 16 array. These signals

are neasured:by the degree of and witing through the cells and in said
menory conductance df each of theEPO4M853Re ¢| ock.addrd8s- array; ing
sequencer22 is started atthe first rowand col um characterised in

t hat Sewiagl THése sindld dr& mbdstrgd bythe agyrbeoper at es ahd \itiig-throughtties dlisiéinid inisaitl merhary

mai Nt adofidéictance ofdactt theralialThe tlock atldressat | vel y apptying a series of to yield a
f ai t hfing sequepcec2iistariediatthe fitstrew srdligelgion Anal og 5 charactedse inithatsaidwriteginguittyline| t o
al 'L/ofand aperitesal &z The ] Kz rateis malatainedhf or mat | kidesaneans fordieratively#pplyieg 4 series ohm

t he neqweldalfalthfyl reproduction of the adund.Analpees Hf  wr write p Eﬁsﬁ‘d@%%aﬂg" 99!"5?' 8ms
and i sslendmatpmispﬁewwtyﬂem themems of |/ Oality eficpliscsaigrs keying a

vol t acREgcolumas endwhaow elioyitso/Qjevi ce 28eries of p"edem"“'"ed "°“39°s s‘”““‘g f’°m a

| ow Vv tPE édﬁ’h‘az ncr easr n adinn voI t age with qu “agPeé%'g i"d’dﬁg U%"%

d hat

T aﬁfﬂs AR e ki A
conpary él? aan f mrl ng to F&qﬁﬁam ' a, §4n§ or
ggnggc IV “éfr'id g%}aﬁa o b1 2 e "ﬁ'rr‘;‘iew.n@ pivi 5’5’;"’%&&?.\“’
sai d h I stor tto anag0g |}tchL§esHst%m§IQhe c&ﬁﬁoﬂﬁ@%ﬂ@ﬁul

bei ng Cov eﬁt%vmbﬂsa@mcmrmﬁsm yiNng saiegl whétthé Stofed lchiffge dortbutily %lat&ftot he
si gnal oriragretiiagitinlebHtrastitd siidé art dightdi e | V€ Ser is@ig p.eéetemm&@na &gl thereby
causi Ngy, whire Slurir\éyials iaf® dmiplned € produce the cessation
of t heonyiid disedtellevals, i aRdidginentotylofthipinl S- The phﬁﬁmﬁryamyﬁtbsoﬂb‘admm fwhere-

mec haniefitivh ofitpuits the actual @saloghelomb Bignat dior e ¢ halirgsaidmon-valetitel memoryl cellsage deatrically
nmagnetrecly Thpsthe InlermediatyiAxts-D ahdDir-Acan- ar t  di gietasdblernesgrammzbie ceag priyipenaariag. ned
anal ogvegergaalelimimatead, where col um signals are anplified to produce only two
di scr et eTheprasent inventien ey alsie uaestfermyitiof  t hi & The mengory apiaasflespbeg inglain § whete-
descr i lewststdrage Multi-levelistarage jsaterpasaditasie- out put s in $eid neptvolatile mameny Gelle gre epsakie gnal
di -  2gribej gtorigg, digitah isfermatipm by placingewp oy %[ | s Rfograpmakle fead.ony 'semé?& ly. Thus

the | rfecse H'EdPaF '3!\'°96°"DF%[r?da“E§l"tbs‘¢9'% on- _erasable pro rrma | e rea onIy
r j g0alog Htorp Bf:lb'"aﬁ'ue pr eder]f® PAR F %"% n 9#

_fsgora Op?throu tIn u E?m &aggg?j??nclrjlsgg eﬁcﬂo?eﬁcelssm WO or oresglts tﬁ-r\ -

oo 5,,:;3“3"3“3% ; s Bt e E

or 2

storade, 7 S I'n one ana og ce
exampl g deSd n. Altidugid ﬁqugt rray store f he val ues of bi nary 4 The
appara& t &H,@{tﬁz’bgm%fgm&g% tion as 0000 through 1111 if sixten or
nor e SnSidrethiyba Bordediifi¢damb Rsintel Cis2i Patdntahépr@énd sai d non-vol atile

| evel sofeg“gthg,r,mgmmﬂgpﬁ&m,émﬂe@ut put signal from nenory cells store
two orpidued.e bits of digital in- the singl & ¥omthhghgZuOSrRERerGRlvon Ahigagler, hi S
technique, 30 formation, whereby said di giwelhe folgéndésanifaon nmay port abl e

recordi ng devices can record usi ng anal og b ein sSpeictecdield zursSpeitharaigl einks
nylti-¢lewal anal og i nfor- storage, comwert tAnhdogsigedisowotieiriaspeichérfeld eing Viel-
digital, mation. then store the digital zafleanZailenurd SpalteninighififichtiderSpei-

qual i t1y Abpatahustion staring diaing inferyatics domss t han fcharzellefi mjt schwebendem Gatteriumlt imych
more nayPdsigY ecorded in the same nunber 35 _Paehmsgheliigpisslementa; we he @nt han
was possi bl eamsmqrgarfﬂvf%m%rwtan ardlpgisilgt t ech- diedgiles und Spalten des Speicherfelds gekop-

1. Vorri bahts9id I"l?Hé'FQrﬂ@'“WM °KnefFo dag@ﬁsm"vﬁé‘ @'li[f“?‘?ﬂg P@{? Pfxnéet

ei n Spel &P PQ!!‘"E'EI %ﬁﬁ&?gcq??r'ﬁ’ﬁ tithes | pel °"‘"9e : I"°" st-

40 Rﬁ'&?’é B r]al s vvober as S‘%el cherfelwaneé‘ieﬁs °b°'£°3m'a??8ﬂ"afé'7q°5n

d Spal t £U%° |
0t or ﬁ*"“ eu?; Q"er oo '“'“""“ SEhensge s rdeygf'ﬁiffﬁg;" b

Schr ei bsi;I s: Age n% an a rremgtI ﬁﬁ JUes Bﬁéid?lglp |sﬁ,rb’3| og
Si g- le (f" en u aften ‘des Spel cheyy leéz Izalﬁlzﬂpzur AGagabe>dbls nﬁﬁ‘qm y
array I nchu kg&,&,ﬂ%@wmsa, drows Pel t Si Nraigeléid\nst euer ung el ner Vi el zahl

von Zel - afdudRmad ¥l sa@mbiary arly rdr b@adihg'd gat e non- ¥talieRlngshiftel, weiché 4 iie\SAIFILZ/LS-
Spei cher (g gndfitlg Bighal IR dhdadhintividdl dshland MREDr Y  @6dchditkreiselemente gekoppelt sind, und wel-
Verten ejonflipifing Slcdnaiogadhanbvegsi gnal s i n derhedarir@orgén; G4l die Ablé¥ewets,und diepl ed
to sai d roWscontrd g/ dolpédetd sie kdagand and Ccol Bomsibwdrtestid Zbllereumir das Spelenerfeld Or
sel ect i Ngrite circuitry mearsapearating 2 ¢ylds edagiag enent e, dweohlaifem; an die a plurality of
cells and for storing a series of sam 50 Zeilen und Spalten des

Spel cherfel ds gekoppelt pies of a predeterm ned anal og signal on the se-
sind, zur Ermttlung des Anal ogsi gnal pegels inje- lected cells;

der Einzel zell e und zur Ausgabe des Anaiogsi- read circuitry neans coupl ed
to said rows  gnal pegels; and colums of said nmenory array for detecting
Steuerungsmttel, weiche an die Schreib-e- the anal og signal |evel on each



&Ell 11 H It HI ar rEzyO4'I4'ge223s:3$nal S are neasured by the BI@“HHI“{““ Im |“‘

and writing through the cells anBPPH4aem®Inenory condudéanc ¢ eac

cells. The cl ock address- array; ing sequencer22 is started atthe

f i r sdrrag\Thaseckignals Hidlineasured by theCdagred6tt er i sed iafd Wri&ag thidaghdhe/delisaRd Miskig Mbiéry | N-

and epdicmh@f edch 8f thdtslls. Theeclddk Kddress-at € | s mairdyt ai ned cl udes neans ftor

i t eripd $eqesnger apip startadgt the frgtrawemd afluntno yi el d a f atHaltklatised i tabaidavrite@ifcuidy i- he

sounﬁ:ﬁd onmtm KHg. The\8 KHzrajeus maistained par al | ekludes mahis forfiterathiely applyirgoa sedesadf ur -
grialvield.ef feiprpdudtion ef therseunde 4nalligr ect | yf r write phises inmarallel toall oftsgid edlected plus ,

sal os'@e'r"rf%@af@n s firacted dipctifomthemeny a ory calityiefiteliscaald spriss phwritepiisephavingie

out p‘iifc‘ll,‘i"i“(’, ﬁ'l‘dc'§’°B‘Pd ?i'!? oulputcirquits off/Op edet er Aeragef Pradetermined vaitages startind frerom a

I nt low voltage and increasipg,if, voltape !(lﬂbﬂ%d
|ncrea ' r 7@eferr|nga'f"d"lt—'1 W’B”ﬂ?ﬁ“?ﬁ Rrevidad

ens t tpu ans %“@g Ip ‘Pfe ensed
eII &g lf a fns's” er- cllarge fef’{?éf s 'ﬂ?

nds'it' gh termmed a al s

[ el afgqigh ﬁe mu 4. col Wi il fﬁsa)sf:? ﬁ?‘%‘l&es
ch ar&ﬁt@tﬂéﬂisﬁeﬁfﬁﬁ's na?ﬁ: .l s to sajfplE ‘gsof g s.§+gnal
and tgezg@govpntmpi b fr ough tran- ter ned @aBalsedios g{gg "

means  Shesirédentinbvedtion a¢b8 hOBeckalcd bai@ 80 Col Ly TPner & rge corre Hb%s%llpl ed

to saimdgrieRetage. fnbntaRb pioRgrt Sigiarménant r ol s tk&mﬁrs&ﬂﬁﬁ.@aaﬂéuogtmmSI gnal to the

out [ung, where @blumn sigrialdrapd amplifiéd o ip8ucaf W ite pul ses, thereby causing try 28

s hovanlyitwo discapterievels, the analog memory of this in- 215The memoﬁyhﬁ'a)(‘éi Gésdiitie@ i clfm Twiere-

app|veatinh ioutpute thesagiuel analpg edlyownl signal e o’ €S enin shid karRloiatlla memarg célle asREAIIE Al

par trectly. Thus theintatmeadiatyfetodd and Beto-dlsan-ge  cor r eerasaple pejmatmablé eaddnlyniegionds. C t ape.

In olem%rstehmloatgsh or art digital nmem . said predeterm ned anal og signal.
wHerpeesens F"M?mmsmganBemfomi-l fi ed ¥ oThemsrhatyarrayds descrited Wicksior orhere-

| evé?"g' storage. Mylihipyalstoragedtaterpyusedipde-i n. 2. iisaid mesryniajileamemepy eelis dreamasaliied | n

cl aisfiibe sirag 8'9'@/ %H" am’ HPGWOHRE 8% ual mwbmﬂmvwgﬁmp d| 20 In

sai 0" Hts\)ﬂ)l"%ﬁ? Xe"q ‘P' sQF'@ el ectr| cal I rectly. Thus

I nt & i malgs f"é’&aa"@hﬁ

”e”%vh §r:;u h 11'fSI e mc‘étrfli1 out tsnPn '%%Tge pr e; ?" ?%‘ Im-
Stor |e£%tk ﬁ § ﬁw ter?“CL;e ‘?I:slq;v?v °'°i‘£ﬁ"§ lll |I ‘s T
e ca sai ulti-level anal
g Vgl

”E”Q&% 6.5 \?tartat'iﬁaﬁél?S n‘i‘a “F toring orma

or theggmmmew@ fRfgAlAtRn. AR tﬂﬂ&%aﬁ?m“ es. m)re bits in one anal og ceII For
examhar&oﬁingq{agbagegmf§|m§,§ggmp°elI may store the values of bi nary 4. The
appP arigirhith mofmey be festeddiths Qihe nlkhistk MBEs OPatshtdASPilichy ough 1111 if sixteen or
DT of eblls tha wdstpodsile BB pricd &% digitaD@éh-1 N cl ai m | erein said non-volatile

| evelggesar e di stingui shed fromthe out putt, siogiemund £uP SpeichefiigPnyAraRbdatenst Or €
two or nore bits of digital in- the singl ewsdh@fodgndss arfage cell. Using this
technique, 30 formation, whereby said digitain Speichérfenit ubSpeiahgrupg sineb| e
rec&laimﬂg devi ces can record usi ng asal og Analogsignals, wobei dest SpeictbefeldlelineVidl- as
mul ti-level anal og infor- storage, conver tzahlven Zefien uwgSpaltéroviahtilichtigerSpei-

di gilt sfipparatus foresécripg analdgdpforgetinecomhe di gi t aaherizelipmmitsghivehendeni Geteupfalt he

qual i tRASIBY* t hat recording may be | ess than fulSchrgibaghaltisreisplementes-welahg, anmuch

MR IR for Ftﬁ“'lgﬁé agalggsion nher 3t Zeilgnynd Spaitendes Serigherfelds agkep] s
t h an Vﬁgg gérge Tyear?éﬁgg Cg g ap:ra%tlytof di ﬁl t al Reltsind, zqqf\eﬁtfégrung einer Vielzahl von Zel-
1. Vor'P‘?’% ?r'i?ﬁ‘d° g% Anal ogd%ﬂ‘@ﬂ zur 3peicharung ?5‘?9%5?!%‘@" abfrstat
sin Sp c%cuqryz i sS el ersa e| nes d alu%qen emesv%reg"e?g;benenA alogsignals in den
40 Spelcher
und SFBarF Faty &&Jﬁﬁﬁ&g&"g% ot 3 - gpPar i f?"i %' "'“ Zki" e
i nfor rmine analog SigHa 1\ %ﬂ rﬁg-' sing:
Schr eumnadst Kr el s enente, we e an a nPdgng EiledV

G}rAug anal og
si g- Géed cikitlyRrbakd GusiRAb badtoRes Spel chgnfgbids gekop- na sal'%ﬂgre
array dnd 6diutiHsdBsaii dmbrParial Yor Bétectip  Pel t sI ndsm&é:'ﬁ e W B RBE)b € 2ah
von Zeheanbley\Signanélelon lesdiidiviabal Ediaad | g gat %eé’hﬁﬂﬂd-é%hl@ﬁtéﬂt@gekoppelt SiRd) uht Wbtz Ur
Spei cheroutpaiting sarranitey dighaNeévsl; Abt ast -  MeNDr \ehé @dflirsorgen, daB die Ablesewerte und die
werten ei retrolmegegolpdas sdd adad@ad gnal s | rschieibwartel diezélled Grt ddsySpaiererfald
coupl eitet drardtey wleans wperating tLrygewading en Zel | @orchisuteh; col uims of sai d nmenory
array, for selecting Lesesghal t krei sel enente, welche an die a
plurality of cells and for storing a series of sam 60 Zeilen und
Spal ten des Speicherfel ds gekoppelt pies of a predeterm ned anal og signal
on the se- sind, zur Ermttlung desAnal ogsi gnal pegels inje- |ected
cells; der Einzel zelle und zur
Ausgabe des Anal ogsi- read circuitry neans coupled to said rows



17 - EP 0440 653Bl1

dadurch gekennzeichnst, dag das com"randant | e cyH mmamu‘mu\\“\
et d ecriture a Schr¥ bschal tkrei SERe#08E3Bber Mttel veld ¢ tyavers

les cellules et dans |adite matrice de me- um eine Rei he von

Schr el bi npul gadarcht egekdnnasichiiet, daBndase; zugehmmmantact I tle dedscturs &tl d'éaritujecde
der ausg@ehreibschaitkreiseleraant fibdr (Mititet @eréilgt, ce quUO | texters lestaligles dt dansiadite mwtiive tie mé-

Vi ei. zahl um@ineReihk von Scivelbimpuldendteraby &le an 5 maiescuit d criture conprond des
moyens p @ugebers pnd Zah passllel anjedesienausheer si ne Reoheameibrigs gedsameledit moyen formant

pl i'cat | onvéhitea Visizah} vonZellanewabeirdiaReieianpulssi onscirenitdiéerture mmdl aayanspau lige-,

wei che b@lchreuhmvlsqmuemeln Bejhe vorgeggbenesy par al | Riifationtéyati fPArie ditapulsiqpg ¢'qeri-

pi ur al i t SPAGURAaT YRS pelginer nlediigan | m | quf Surg@p parplidledy 'ensemblg de |adite Rlyralité

sel ect | Oﬁﬁg@gng qegmty %cglnp !sauaa qefﬁ?ﬁP" h6ht : de cellules sélectionnées, Iadnte série d'impul-

d t di d t 6 t éﬂ tensions
\S/lafglsel c iR ‘r?ﬂd'lt'”eda'%/ f@ une ene Fplrjglf '?er ?f§“ %g :une
tension elﬁgg elch nL vo In den ce u d?as nsu%tfcolqgﬁ;la{ la

n, %B%

t ensi on % el chertesgn NelisdfF 98 faon
tenps ; V@rﬂleﬁ 'H:aa;i1i §M onmpar al -jsative de la relation entre la charge mémorlsée
benenAnalygdfjedRa é%ﬁ%ﬁirélb%bl}{f 'fh%' en,\0bel yane josditsd Gl BAILdi-
conpar ai Sad uQieEMein VORSchRdigT T T el angnal halbi Jeexredzufnéhmw@ nﬂ%n de
I teratiVangsifienzl bbvitken, w&nmﬁassrpacﬂeaesdnar ge Merdmparaonistaktcaplé\eBdit ni9br appiRs-
Schr el bi HiyUNIE 86 F6rssYpEdeR AndiGasighbdiih | eadi t afn B61aditb Brio ératRb EMipuRIBRYIREHE!

| edit si ticifiigsnlertamischtent. El nat el | ung der Abgabere,pfRoquéd b kdmoyen Iafide I'apphdatiahi que
pred~term ne, ledit noyen de | npul senzs bew dekditss impalsions diéerijars [pesqaeie Biardea -
coupar &i Speichetfald hach dngpneh Ausirin disojobta d' appl | mémorighe stidentifie comatteventgaodicdignale n
Anal ogsi §lochtigenrSpeicherzellen elektriscitliisthbate t e ser | eanslogiquapréd@eraingnpul si ons

d' ecfi tuHaIbbl@ﬁInfeﬂngQMermdt nis steht. re, provoquant
par ce noyen lafin de |'application 20 2. Mpbigdideamémojrp geleri tgrrevendieation i e

| or squ¥ [SReighrEgidypack Ansppuch $warip [iernicht- o #fach A’HQT)'PMFP 'ESd'ﬁ%&ﬂellqlﬁscﬁeé“‘mO&mm
nhnor i se fldshtigen Fppichegzeliey ise lettafidi t si gryaketiles §°B'H’P? rap & [eEtHre Soyle prem

el ekt ri s&FweBFelpEsRd  anal ogi que pr eddt er rﬂ’?ﬂ’é{“ab‘”"ﬁa‘*‘ les é'ect"q"eme“t

‘Hal bl e] t f usntV\z/Er kcher SI ﬁ“ MO Fe 3§ dlcati

reven i I:EE?

dans | aqgﬁﬁ Hr.#ﬁ ﬁv& &gﬁ elnen%" re ‘§&mﬁ‘£ Eis § Iegﬁgseﬁ
et

| a

| oschbar Mor durc“gl Ika'leﬁ%aér? nt des

festwert gang gda mit Mehrfach-Pe- es effagabl es
el ectri q 'EE&BL.che we Qﬁ tung zur Spei chgr LK}Bar&Pdl r#dﬂ%h&%i?&h&mauon%namgi-
Matrice nbnoire selon T'a revendi cat §on 1,q,884idM 1 NVeRdidaBiEh 1Ldan¥Rhdelledditéd

ni cht fl ucht I gen Spei- 30 dans |aquelle | e%@lluie%%eﬁﬁﬂrﬂolﬂé fén mﬂfsgmh‘a@eﬁ}on
cher zekdvaRdigatisiest ens zwei odor nehr bit di delpdou phisud bitse@inforritiorderumer-
menoires A lecture seule pro- |er Datn spel gjey; 8e par@goiniite Fiofnatibghdnwtiqua
Dat en 1. gpmarairdb mamorizatiod biaayinhé ¢nforman den Zeldeatidtr&mémaNaéd dagsiadits bellaie tous for-
VBhy f achtiéheompredantrespei chert wer den k8anen. me d'information analogique dulti-Alvgemr ei | de

menor i sat | onung matrice derméingire pawrda wémori- 36 quo solon la revendl cation 1,
dans | eqeatlon Fussigrabanalogiiveuladite mabricerderoi re non vol atil es menori sent

Revend| i sémejfppomprenant une pluralité de rangées et deux ou plusieurs bits
d' i nf or e folsRaesHeerliyleade mamaire nervofgkiles quol |'adite | nformation numerique 1.
Appar ei | agdlefiisteiisat i on anal ogi que d' nf or na- peut Atre menorisee dans
ladite cell uF’b‘“‘@’S’E:@"’P’B‘rc'WtFBFP" nant : 40

me d' |nfBPﬂ'BY“% ﬁﬁs‘?

menori -

veau une matrice de nenoire pour |a

| es '°':I° e, ladits matrice de menoire conprenant
une plur T t||| p?'# 'g r? Qrég QT nesi de cellules de nenoire non
vol atil eg éé’an e R 45 un noyen for mant

circuits gtg;riut oclidifi€S rangbes et col onnes de ladito matri-

ce de rreg;%ﬁegmmg 16hnsSdefiald iitricdgs!nNe pluralltb de cellules et pour |a
nmbnor i Sahbﬂ&m%o&ﬂ@d&&!uh@dﬂmﬁﬁh@@&i et ONs d' un signal anal ogi que predbtern -
50 ne daaﬁwgﬂﬁe@ﬁﬂhbdﬁke&mﬁhh,ﬂ&fe“m&fﬁes,55un noyen formant circuit de lecture
coupl 6 auaiter 16k nivadude 8Gndbanafogipeyines de | aditb matrice de nmbroire pour la
d~t ecti on duumimeynauded onsmagtea coupldaduaigl que sur chaque cel l ul e I ndividuelle et
pour  55mdyehifatient clranils tie lattureati dd@itwe gnal anal ogi que; un noyen de conmande
coupl b audit noyen formant circuits de,ml ecture et d dcriture 10



