5 » ’
The present invention relates to fuses used in M3XS technol ogy integrated
circuits. Fuses are used in such ci rcwts in order to configure them That
is to say to define, at a gi ven noFE4320498% functions, % heir conmponent s
and the nodes or paths of access to these conponents. For exanple, in
menor y Desedetidnuses of this kind make it possivdsjuelefusibleae ¢tiague pas. Expratiquet unddl | y
EPROM or EEPROM nenory array into zones actelblen'pdteasffigbler eadi ng or writing
and ot her Eingastianagoyiobjetes fusibjesfulfiséadapgii ng.  SeWeprentpar alfasis dacnotep fftilisgtioneés ons
ar e sorfexdraits iniggrérentaenpolo -each cor r esptptnduesieameémgires ERROM et pusiout EEBROM
utilizati B?F f“?“ﬂ?’ssq]\: yifiges dansde Wlsicligyithpr & r danglep ear "ﬁﬁr'é tﬂéav?f?émaw th
eac ne%ur B‘hﬂ ?ﬁﬁ?%r"%’ un ¢ hr ee995{7Rq8;d9 59 Yipgs dans
op

defl ne sehrd. T ‘ﬂb? P“%”’Pﬁh‘f"“ﬁﬁ?‘i séﬁ'
t he ma b labe cal horsede
nost Ope 14 tt Konn JS%- I S Ch ?ﬁégca ion, fl“SIﬁs

initia

or pr o %ﬁ; ,t' : Ei}

appl i C%rlaﬂd&ﬁture F‘Ja% '|é%&re efd: et C AmIc %élou@@ bﬁHﬂJﬂ o, ﬂ&s ﬂtﬁw anﬁio e
per f or medpiidvrd cdnfiduye ssuaéaeswsas&t Biel b SPEEdnintelie ot ibEdRiie poitiun barl €
card i Moib RRedsaifes Hil¥s dSREEPordent CRUNeSN GrEd W T Bairs, s¥iléiVent Pund uiisdlibh Bhutre de la carts
appl i Caine@NduthiatiRyariciRn chif Wiisaiin st t Or5a 1 pitiés, o HBAN® uh Serih dvitae BBEknahcre
conf i glptustrestrinte, Tl dpéciditédenchaquachoa@lleSS NDEERROM) ¢fachiie Sledtigibrhedtidant i lextpur.
conf i guoafigutationc Gar esmeledon Pedt sfiamiptopr i at Eimpossibiid itetfacef our la siteidik lectaurclne
whi ch  aniveauxedubifisdtian poar Urieccaltedlkousgsemi § | cat | mémoire ERBOM zoriduiheneffet d1ma consanmea m
i ts Owménsire.be premiptdtantaelutaiteny aprsfabticach as tan dednuteld mpmeine iprgrapmable Aui obligea
accountt'°|’q';61*h‘3eir'rte ﬂlhlgf’ ét’%iég!@i“"&ﬂt‘%rl 78, chapger de qaﬁ; wsm gﬁ%mﬁg}z{:ﬁ%

| t \gusteestepugpuariclsmoinsgpéet Q%@Fﬂmr epr ogF‘S.'ﬁﬁWf@“"B e. Iy B
per f or rFi$® gar SeA5Teptictiong o EWQWW ‘F'Eh tran ietion de carte

il % e 1 el o i
ot ré Eﬁ ‘°%é g’ aggt? : eﬂa il drant F%yaés'b'ee

X Ind' cat"@%.cu.'h,%" Frﬂiﬁ ] xenﬁe an °" G "EE P%* p’pB"sf Al
. a 50 t %rt 9 Ind R L. cuns Wby flﬂr aCt er ¥ S JaisTin &é&dfhﬁo‘?&n mEgngt
: ‘Mnli f3urhid aBh quuﬁcb gsfSUr € EQ Corbpribtes %ﬁﬁu Geb Ale

SUCCGS SJnVﬁodeOfnteﬂﬁJgﬁrréN' 138 forfchidhs | di Uhddbd ONS  OFERKDM. BbiBFiivbiRfdn ﬁ&fuﬁib\b& non/élaqués
funct i Qflac6:3 BRQls iifRkes!BRRglIES Pout CorBdpBndheY - so! Nadnt RMblatiEd.a uhScefitiéthéindirt!Sik foRipartie
exanpl Gux Gt progfeh aliMé cdi®d bahdae tdsial t €1  lanARMbIY Colisdnt paétes r@ssourtespays Of
fuses vdnseshiameaun chierde ihrgesidé Iab&guateld Ci I Cplbrhéntaitbs diNBrOnMEs, olIbW Gnode d'aécds est
exanpl de-tipeut fiers brogrammodr sés infamytioh$xiroprdsaly € - Oéelyd Gdsyueiiules ininbires @u plah inémoireaCrest
suppl | esderisid loorame & @ntnuingroaditentfivaion d¢ f or paranp pregraivihation dunacallde) mépoisome
for a oempteiles dprationa alteriséds...hdams umeeonss 35 0 dcalie-d phrprdtnaléquivalentdiun fusible ditclaqué W
cr 0ss- stopnéedfile gpit edsuitef inferdire tHiie teptegrami ng suf f iEneffetilinventiproa pdui ehist uhusibie Vs :

t he f ugeatiprsuitdfiesyende geffe £one: Elleteffeactecdontres ha qbnatoommta'ﬁ udne erljuls méspoire

bl ow. [4#® S‘P‘!&@t“F 8@!“"5‘!5?,‘1?" Auf agadpe jacarigen 1 o | o BFRROMAx l'P"G%‘@st
EPROM i "f?m" "EEI!*RG\A rreFﬁ)‘f"f' e m hﬁa ?r‘:él so
be mt nd
oper at | o ndé b%f%)% o‘%f%‘;t%? ‘%‘;}iﬁé‘gw t h R?'QTT ""° ‘H‘gﬁ er)
and s RAM
memor i m@ sbi0iai OJoﬁH R i S pr og mm bngellule

manuf aGlolhés, pdif @ssuF le & ct@n%%ﬁﬂsﬁ:% de® PR' nﬁn@:ﬁ&k' oh ?Jn@h%tclaﬁé‘dﬁpf Qfinndtl dt

t he Op%ﬁﬁgm@mﬁs sltiddesivéd dultBn QG Birclif INBOITE,  SMEnEMTord 1D BellligBRsIHe dafs uh bet inéepuUNt
i N a bagikumfomthdnbltsriel pait sr@Mbaifide daiiduot ect giiem from one tine of use of the
MENDr'y MR8 fagors CEradiet, bef ne GdSquin \egempie, ef i Ni t e Laderiod age rhieuxEbditgbd er dadtiees,
whi ch aredoittas étre riossitild 3/ 'utilissteun dé modifler ied1e I e achedctériigassiappacitontidilaidd de laafesaipting i Ng
an EPRGNbrmetios yeceest he reader | ocati on doeads svit) dgnneecd Hieed'exempld indicitié et nulle-

pr ogr anmaBh eonnaldisiérenis fuisibles vilisablexdinsips  Whi cmentiiitatif dp invartior et epuétbrance aykfigurse

t he cardifcuith éntéorsneréaisésipaneramplp sous foypen conprinexdes. gansiesgueligsed. Wil st this
conceptduap res fiap syghedgisticiwmpaiyeristalinet it ysed, t héaffgweée%fm sghdmagn goupedyne opyie

i s recHpANEe 2B|cRUrRY Rar pxemple pag WY EANpPIRtEr t o j t | i pig # ofllg flotigntey| o
: econom%“Sl h%é‘ﬁ’ﬁ'@“‘ '°e?d\‘f'&ﬂ “5 tomps; ¥ | n B&ﬁﬁé“%ﬁ;ﬁﬁi‘ﬁ@:?jﬁmﬁ
Is 1 hattlon Ine du fﬁsn ? #(Idé(kau ement saptoéEEPROVI dune llu oire EEPROM, selon I'inven-

vaolatiliser le métal :'le fusible est claqué. En fait, i tion,
: : 2



Y @ .

In the invention a fuse is provided by using the known properties of EEPROM
menory cells. In accordance with the invention the non-blown fuses are |ike
a menory cell: they Yormpart of t¥FP4RAMB! array. They 4re not different,
suppl ement ary conponents and the nmethod of access to themis the sane as

t hat f or -#&digee$ eston sdhémarblonaiuy exepiplesie of t heéeneenory array. It is as a result
of a pr ogielisationgd'af géasmtevroieytensiph|detpimat t he | diirecelliie mémbice Cchrpistacuapplighepyrte Of
a bl own femeationg fibgicsidey leshj ect of the i niespien dgiecium Visupls grille deneni¥eSQrDBef yse

conpr i si népsdigyrenthiest 4dopud ROMePrenory cdéanpion Yecdel; velis purye deainih Yt of
Si Ep,]l a?q’;&?!;'? de signayxgiecirigiep earregrondania 'ﬁr ogr ar'MPH s Molts. E'Eﬂ"t% 90‘“'9 2°°
supy) yhieve 3

vol tagﬁ
gently c
o S

and a

? rfg;m“ o p%qotg"??r'} edge % §g§§ééw ﬁ% s eg;rée
runl ® o1 ogr Qo8 ug poig %gg gsel |
0N sons 8
the e é%ﬂh Qﬂgm’ g; %?O)(Xn t’Eﬁ.es X%m.ff%% an

under sfidaaite 8F BE &&eﬁgﬂuﬁ%ﬁéﬂsﬁﬁi G W féi-‘ﬂ? oiSquBYa t@ﬂ’sl’i‘:ﬂ‘?l éB sd Je% h%W' ng
descri gk fdtiantd GF @Bt ridyseiails diiro aA 41 ti NG G datkapériinh £k tBsich 08 seull ¥E1Bidrete:

Wi th raérnengd rsdieteAtharticliRe b6 ta gringdses in Mh%mnsloﬂuguﬁﬂcﬂuté&c&tébua&ﬁxﬁm in
CI 0SS - &onfidlé GLet@h substiit. & fak/16H0é @ shitiGat | B0 Giilest dblettec sl fo circult &6 18¢kir& 2 i S an

el ect r sexainpdiie2ohmsuncdilideEigueOdiihe part énre t he nor Nl celfifecffactsBe Sanpoite, alie, EdnitteQinl
menor yiagele de conteite GC it rcgrille\fidttants IGF «t nvent icienit ouvert, Idterglon ¥ éant gloralintéHaodd sa

di agr adfautré parhengera gdiefietiente GF etle drein@roat or Oftensiomdeosgnibdatiordee ded voltsyda teasionay a
gent | ylasbugsi §i gu encorg lestubsipt. Oulgarle de celi-gur es pdint Ammeghuldpaar e ti m ng di agrans of
el ect r egglcargciifinal s correspondi ng to Fi ure Fcerendgntjeprogrammationgtly mﬂhnui

criass- se@f‘*‘%ﬁawwﬁs e 1ogien dppdeimi-cel | @P’“F?s%’ $ dgcgituge de F‘iﬁn S
and a B Qi93t waligbeony Pyepn Py Aralg D Cegtoe  ut eap - °'Rﬂf'°k9‘fsf‘ﬁ’§f

a P su g'f"?"ol ’?!d 3“51"@ @'§°aéi M®ont r ﬂ W X1

gate E lag Ie Inv y;sl'zgal L I n e|f te(l?\ ﬂ‘ vpp. sler(% %: S 0

surr O cham § Jue? g i outaisht do de et
partlc %p'f‘ and fr m,et ,aﬂ,;gd 5 heg the
Si |1 coeths aves e " d| e ect ric, Qbhdté g:fagg]ﬁe At @ssure

control @%ﬁet Gﬁa@nﬂ chill cfobmﬁd dteraahe CF a8 gudiheldrfmathan ienia got umsmet he
f 1 oat i e GrtbRroldaoEM phtBiRisikeSpdsitiiVpp.de t N S Gaips Be Montébighigab 8¢t dé mrsaatmtsr ©dsC.

Thi s | rordeddd 200kolspEt61 driilv B a0eDhiddbé Sigktr- Pr ef e roahlnynsadet prOgREthmetisi/ bEfadefh@it Qarntbt-| S

f or medquadjsa @e Rircult. Pek beupRgecapaditf eftfeiia | S  a tdnbdevastiseride Qordra de fl00G0b opepatiomded e
ad]. ac egrile decohtote GIT etiayrilld fiotimtd GR; ol pottat s t peglammativhisffacsinent avagteme lacbivizan t he
drai n é&yammenttidgrile iflottenterGF g at eotéifiel tabmd conwerdsdbrge "mertefer t he influence of an
el ect r pasitif, dediogtire dBHE vaita.Onahée ginéidethiamp f 36ci | | tRenelnvention, paraye commande derpdmmu-
erasur @ethusluteweanw lotente etledraing, act | céﬂﬂ%?mleééw teprifie tenalon RE dgliyre un

perfor'ﬁéﬂ‘“ @mnemercmst- ate @anal Vpps 6§?’¥\°9‘é'(“ﬁ hs Sfren raide|

"s Eg sontelors Riéggs %H“ﬁ D to”ﬁ‘ﬁ@“‘é E’Fﬂ" f’e t1"'a|
Vss o &

|
thpm Rjéfm ag:;ng Wﬁ? @f@ 4 e"'eF;w i j@me i
| ! t Gact'éthnt d

bet Weeélauii @ani Hual ll& o?x ha '” DiaJp tio?\ W Fﬁ{
bei ng &fi §la lurb@%mofr @ating' L'% Bart- Elﬂﬁlﬁor&ar é?ntr& iﬁbe I@ rilﬁn
t he f|§hﬂﬁdﬂ@@o&ﬂh® . They induce a bagi qaw@tcrwmvemkqmamﬁa&aam

conduct i PrgRimmeNunseEaNiY EEFROM teftfcsb NI €S h@absinandids g facetistitiid? Poxgddl tinnbl D :ltlegth,
about &onsigib & Saire Ipbrtivled bledhons stotkésizonsad t hat ub et iirdvesible(Mdls quell estadgac desétith e

m ni nagrile Hdttadteg OF vdninvbrsélia sers du dhempdipd-i ed t 0 tleeourtahtultehtrededrain Hla gfikeflogdnte
menor ytique drecéiemmest appliqué. dinstde daitD efPr ogr a@ffina geramt pius de stockageRChdrgee pesitiyesc e| |
consi spwsté@f petentieli Ving et i grille de canirbie SCati or & On nédatives sup getiergiiledlattante(GF :tiytehsiony e

i t: t heotenliel ¥es; lageuresfS étanbtogipuss nongenned-ous| y dapayll commgsponrdante gel ploks gensiplament nyije.

drai n ®ef les Bleeitopheiégss ser alois dvastes: Beur\/pp and li'ﬁé“%'tm'? legpliulgSqlaguésCaveg un gifauit

pot ent ?%l s“'\}?éa P’?Qﬁ@“"ﬁ?&’ﬁ EEmS"'?E“i o ghamp ¢ be| necslderis prdeademment dagng deng upg oKy ons

are t hgieetia aﬁ%@ tp t|r Pﬂ%ﬂ Wi ;g "gr anmi 'q“‘[ hi s'“s@tg'&?‘f“i H"?géﬂ“ﬂ‘é En "fffl;l
Vrrﬁ : QLaJlb;es q:!m csontn uan%igt ala nlex%m?té glectnqu appllquée ala gnlle vaug envirbn 1@%&3 Ug estr ons
matériau de la grille flottante. De cette maniére, on supérieure a la tension de seuil nulle de la cellule cla-

importe en quelque sorte des trous dans la grille flot- quée. La cellule C claquée va donc conduire et la ten-



- 5 - contribute to the electrical neutrality of the material of the
floating gate are al so caused to | eave the floatlng gate. In this manner, a
type of holes is mad® in the float FAB4Y¥MRBITo read the fenory cell Ca
read voltage V1 is applied to the control gate GC and a vol tage Vcc of
about Siowval doint A, chdtérdfigtrez).n D. V1 i s typi céaighly ol sipénentet 25ia tdnaier Vip, Par axedplb
circuit 296cynfaulpiyee de)ciraide lecturequtiisantt hr s redé peubelorageditbet ween 0 and 5
vol t's, penexpmplennejaieurdelVi de I'grdrpdp tyoltsipas it s i nPlassiapenentunrépulateutpst conslivé, dansai n
D at a"fﬁ@)ia'ms une °ﬁ'HP§'”P etarée (qubnd eondyit] |  f orundsiAtqer.«'uie chalne de trangistofsimoptdeenc | |
is pro@®nmed and a "0" if it is erased. Tipdegds gP‘éH@ﬂ“'b@W“‘ﬂrﬁ"‘ﬁP‘aﬂ'ﬁ"@e
behgyes | Dapg tous 'E‘l RSALEL °P5PF*¢’U Pt igeversiblec t he ‘R‘)’b?"("&@%s%"e gfiFon drain, upgfension égﬂ!ﬂ

s greft'd ﬂ"P‘f?éQ ‘f%@'ﬁ'y‘o MW&H e by a?ﬁfﬁgfm 1§°¥’"'°ﬂ? % %" t he

|ch|

p0| nt AYPHP 7Ha9e, | '
The o1 Raine “D"‘ Z§t b. g i o it "" 0‘5'”5'35 g
t hen I&g vo tage by abou uru];p dL@&ﬁd?ltordwe
poi nt rbq m .salm@ Blde iR AT Qm Wsen ec;#bnassn libke, 1
oper at &t £ %Wd’e&é Rehqid) it uﬁ@ tute@l € Qb Q@Erﬁ‘nsQBPsrp%LH%ﬁwn sibd/ @Le

oXi de  heinirelinirldfeRdide & plah MEMIG nbAERSISE Of Vb e FodreiERSoleI0 ANgst romS) Thus
a vol t ages. Cedibérbl dafvalider lh Birclktenslassbuisen Gl | br BA sdtieldl Gerdbedi e unlcirddl Bralogiques | t
| S poOs alaebimlel(arcssy diceliags) progrevaliationsfface| t age qulbogeiie WiBomb étage tdudégliattage t he

oxi de aweat, ledue), et ¢sugoenteriafiabiitgiden telfbsi-pos S| bl eCpeioytreguitianapsiondb sortia Suiter étage
oper at blemsjon llinventiom En etfel leg fusiblesclassiqueshi ng it fotrnit unedension prmformeyje rampezroisgante
provi dewfunéabinitiplset up étabfinakiréyersibleaPang  aboutdeZhsune Yeleus ¥ppar ogr anmi ng/ er asur e
condi t I'Byeationeue fusible a d'gbord ug|état inlkial etam $tefr me@bout Leirpotede grolssene ahdienmindrédifiie
opé.r.eat ﬂmh@vw@r@'sm@mwa@ (‘?!'é"E’P’a'I"ed de‘&ﬁ?"deslpﬁ"'ﬂ?é V?R/éﬁ‘f‘?’df?“‘!’ NEP ‘VG’I"E age

contr aP

si gnal p?gg “ ' 3 P;isﬁ@ i Opl n %‘i be{ duiler
st eepl 3;&' lr? 5 f ol Ien culés r g )] 5@%@
Sur ges at W e SL vi ura

_ 9 e'Jeud EéﬁRcﬁ\h étCU' t' ”9 ﬁQﬁfit 81? érrlag
ga e el%frﬂ@ér‘élbﬂm%sm btemr un ﬁn{deg oo po@r Glectionner
associ gjsgdg .Ganﬁ‘suééwem;ﬁha& & fidle, 1OWN I s Qﬁlﬁﬁﬁfkm}bufuhﬁorﬁ leACRAs adaRirdufisdnaOn
(steep edgﬁb enratigitEpoysiié QUM shif) Ront TR S BOT tioghjubs Sbrit dompiates iyBRuSARAN plubléurs
drain bbsufile pdd@ clabueatk fusible @lirRerftibn. il uf-i I I €V Riizainkd da trarisiators}; entombrams(id dtlisentides any
way t ofiraededblird ildtacde i ceiltie,pts réapliqder O: i tcapesitéayetilsrsotréy dépdnbimtssipaparamaibest
what i snfrdnirgide; sidetcelieleet pasniagéecCacisup-t bet wieadaligation tebhealagiqibsatde la teepérbtomt | Ng
gat e Gposabieh sindeepartintie 'étatdifférept degeluidénsposi t i veAwssi proposettion en aitre mgdesdegéalisation

sai d f legusl larnglivigatectrogre apTaycclageage.coshpidi Ay  tANTEs lay) campotie v ri dg corpreande numé-
subst afentapiuu pagle gircuidedentusgy Dans expmpley| oy 'riaee: 19 régyiateyr BC (flopre 3) eomergaddegaun g
descri BE'EP tensiop e)lagiure & derBvolls, flaut aye laggi ¢ PIRMIRT flageyun eppamble dP§“%f‘s§l°§t°és?!5i I ed
progra G*“’“’I‘FFa é\ﬁ“F @é"‘!"PF"’E fla cpmmyfa-ci CU|°Pa‘l“ﬁEa"F ‘aﬁtﬂ?ﬂm d'9’i°'

o Cee oL et ‘w""ﬁ%g“ jf?‘f %ﬁ@ ﬂ%&ﬁ%&f STy f&%age

the poch V°re QEZ; oxln Wil bl
or eX?eBiB ecéi"é( htHl’r:\e éé ent vol s%torsadgsel e‘ie sﬂm fx Hérfled cet

&b

( | chagf, icr&-% . Ol ﬁerf SHpButchard. | N gakd mbﬁ@&s%ﬁetamréb»hwv@ém&h Gné ten! €
i s obt g aesb:%& GJbtarriatiquekngiit 10 Ghehts Haldse”’ DY sioR 3gHidWla boriae dbs RfGR W BEil 86 Rl 2
fuse hauecdigifs@n LtilB&HE bar @xenfdR uiBdnidieut AN be  brigt@nsisthns\Bledt-8-difd 6gule 8 Rdis Wl iénGion des
pr ogr anmalss Sgulby 321.c5eti b aburivegt un@Renipciel Or  Ca:eil des \enisistbn glisbngeuatd yent tensiondp
edge orégalatsdraiepbngsios IREGuI pergaty dobtdnir uns t hersedidie programmabl e at any tine in
an app kigmahYppcirfronHent bineiderselen linvendiorf, pre has t wang fexemple eapedisents, beneembleBwfsériec
bei ng biogrammation.iQn s queres dirtuits dewrograned A nTsomprens Kiransistars Aanab P pous uneadaligationt
shown) matiinjeffagemant ytilisent Mlqnuedq tonsian| i dat esux $wbsteat P.shacun gescirposistors Slant regliseh
t he ceMpp qoa&eegshbredw&ml G;%ﬂ'ﬂﬁ?n ng/ erdaByynccaispan A4pate) Yes avies ROUT FOK Hees o
t he reF?'aaH'ﬂf?"fiP'ﬂ‘r"e%eﬁﬁ"%P ?'E BOXINGAUC or dlariension e seuit pius stablo (sHpAression defeftet dit

pr acti E%p’éférﬁ%ﬁf"i"ﬂﬁ'él'“ﬂub@é? &(P@“%ﬁ?el niti af’e wbstralasuslg tension de seull), Uneextpymité de

charge) qui regoit la tension V¢ du circuit (=5 volts 'ensemble en série des fransistors P est reliée au
et établit une tension VH supérieure de maniére potentiel de masse Vss. L'autre extrémité est reliée &
rapide (par exemple 20ps), et qui est intégré au cir- la tension de sortie VH de la pompe de charge PC.

cuit. La tension VH fournie parla pompe de charge_ est Le rég_ul'ateur, ainsi constitué d’'un ensemble de



final state. In the invention, first of all a fuse has an initial state and
a reversible final state then as_a result of programm ng (or sw tching)
by a steeply sloping edge, an irrdF842008B8% i nal state. 8t can thus be said
that cells are available in the nenory array which may exist in three

St at estrangistors @al sériemyiéentneeld tamsiohVidela The ipesbasdd'étaibias etitaus top iranaistorsido ¢ageladmi ng
and ermasge ¥espimilgia BEslMU dunetangionciMid.  hav e teuheest déequrt-ciravitdsi ned wit h t he

i 1 r evePelonp valew de fengior Viepcdésite st sgfande a ver y Lomsaveds fermibrg sertio Bk pesse &l'état bas

pr ogr aYﬂ'PHtﬂeétewnat’RF“’%ﬁ"ﬂ“ P @achokn pr a@le blequp fe qomplgge; (ppexample g bigauantng| e
steepl?‘%!‘ r"di%d 'TéFe sufflce fo hasiage i degerie quy leréguiatennresta dafs: h

t he_i nve "a' ﬁ‘{e ﬁ'l?ﬁ‘e'gﬂt’q' ktraasistoss P o ead °?‘H€°"§‘P'ﬁ?‘l€'" deayafindsf ?’d’aﬂﬁf’?‘b“"

WEHGe ol h flon do P’P‘g %'I?'Q’
;ggg% Suns e nglP'b m!i ft greleI sdtég’?%'a 8% v%("quﬁea%ﬁ'?';y el |
emstmg{%;.&{%f& &“ﬁ?é% T%%?lp%tg piﬁ%z '?g'rhﬁmsﬁé‘ bbb
s o dyt tens

bef or edmqu@@, e swtching on of Jo;&p%k&ﬂ:léi rvaS

possi bl e §@m %\oueem.gmvswsmwf appl uaﬁa&b&e&ngén #und VaIGUR b Msétomamp edge

of t hecoinf@id® nifdRgueOde 1ds |t@mitord. Otette X ANP! PuidveR b RisgiaRvED: ebCll-dire Wlshsibly vpp

r eadi ngmmbhdeSnumBliqudiutiige ah GaniptdunCt poGRYy BAas ifihgle ds8iregener at ed by a

M Cr Opfaraie 8 Bimps G5 motée seibnnd QrofilldbsisdiCCeSSi VeLadéraiopVpp aihed [initég parde sgulateyr abe

appl i eCestje2dmarithgecdnirégplatesi ng a count er f omseullvasigblecya nieintyriere sscalier dwnrythme déb

I | | ust keatomptar €K a kjsortien 51,552y 88 t-aSje Leont r olhogipgeRd (dulildst fegilecds ¢ontrdiay peicisé-e t O

obt ai ncomyumtﬁgmmmdémgunahosbgﬁm- Vpp havi mgnth gently sl oping edge or a

st eep I ¢ Pfﬁgf tqurammmedew t#0 t he Queodenstle front rajde qyjgat spletipnné par

rre‘-ﬂ_.tz‘l oﬂ'éﬂ"l{‘?\’a' the ' ppblas e vte'rca%r e ciCpejecompteus fonctiopneen déqomptager Alpghe
vol t ag¥ “"tt ' u‘fha‘t"é F??l ﬁ‘aF'e corr e '°s é&"ﬁ‘f&'ﬁh""ﬁ‘&tﬁﬂ&“s 'Ph'F%‘,'s‘s’

cont rolef' °é"r"ﬁ°otl vol ¢

boost e} “‘Jfﬁgta by, tﬁe (31 d%”]
5 vol t'ﬂ%}, fond gg, r, Com. age V ,J'e . a t])
and Whi'Clyybey aeeﬁeﬂs bl dbt & uo%é.s‘aw s s%Hgﬁ hﬁ&ﬁ By

char gec&wspdel fafre.tuewqmttesue taqeout/mua

be aqam,sesousgngon B adrny t e rﬁ( stage of a cont roI I er [ s

co nst i $dﬁoﬁﬁa§éYAiﬁsn G \ébktle safpe:trﬁam&m.t S &oOn neq_taeﬁnaw lkdRSslort BABGmMBIAGe bk BRI N
short @itérGdtrdnGistdr FOIO plud)prbehe a6 Vppofatsadtib | Shes chiigwieen its source and its drain
a vol t sgesuvaboste, efla sdrife Skipeibidd durver- t age. Ddajp@sddimpggesat siddps dpas iy pedntier voup
errpl Oyeler 14 inamsisthr 2 eelid & G assba@e niveauk €S and’hordoge HilnErestiet) fe groraiorsdésdnaptage ifait
ser i eslogimies présentssoies dorties S Sidef Ekeonthe Combsseritduted los adriangie campteuha niveaylegi- of
t he cosntre B¥ditetia hautertension Xpnate empteny étént t r 38n s iqus kes.Or.en a Prévchug larsgusrs desidsessogtieode s
~ havi ngraacanpéquertidlimants pariatension Vornestute. 1 vol Sk pasge & F'éladas ellg bloausy isonlage il ¢ &8 t o
est abl i she epmpigae sesiérienghe fefp ﬂ%t'@é’%p?’%f abo@l"ql!!(ﬁ"!)b et décomptage.Re erife manieess et he
first é' upe, f@psion; Viep, oFpre. fquimnigr @emplyj ¢ H"'ﬁ'c‘)’rt%sﬁ "!"U‘E %’é“’ f’ﬂ'@g‘gﬁl‘)bd‘&q'é? H e
of thestd iy Eﬁf“""’”f’%"‘f' Pl JATOFL L2 | gv putp

teur ent. tout n ue u
gq réclroue%gj% tous Ies E!a f ofom ? aJ ? %?ﬂ uer e
voI t s emfoi;a% about f’a st‘EEe
Vpp: t ah&s Qlele b&Hi pljgﬁ' Icynqﬁ erg a
st eepl Yangibtbre s 'aehaf § 9€sont JouFt l%{?tté§H dnges t Od‘dﬁ?enq'néﬁ'ﬁ ana 09 C' r CU' t t he
par anepgdion de hividdinadt séidur 6l COH tblerh O &HUPP! YLed figlr@ RE 6t QQ%ﬁréd%&eﬁQG&bt créibl0
[err] ddac G@af depart [ds béHtiedRi- oo;httear Fhiss uf f i C@sinch Go 19RO IiBiteu FOGLIAEE (dBNc 14 H6ls-
COMBNgbnf toutesiimistatiBgidig h&tOm i N° or der to selfeé dé vps)embinton |aded 18¢) cathiifatios A
gent |y sLepigingWealgaise kiomae esmpteagh arde anal 0guocéssivasi (figurecd.) o0 Gimultansies((tigups £1)l | y
sever atompeusLesbmptewd n'sst pason somptduribinajre ( t hey deltstat bgipmcies wries Shinsk dulveyipteur 6T.ver y
dependienti st i estevivi d'uredsioorebnd i ftetiit aupmast souct | (31 oma 80 tansistonsdcansl B e tensions de
Cons eqmierrondheripgean étatbesisunlaserfint, buise  ebodeuiélant de § voltenyiom, dehomplews iqure 8asr-i ses
a digi Q%UMNS"MM&QSMH@ bagpuslasente r ol | e tesREN ¢amiptage. o pbeniyipe fenian pagpant

first 22wpgemedifieplétabaside B, phajpsidesulle, |ln ser a8 2 2@ vpltpenvironeg ur peymoie de g miisernt ed
to act é%‘ ‘%E St Pﬁﬁé“" °ﬁ%€\‘>‘1‘ s pqriies suceessh- ¢ onn e £PNIEE: l fpugre 8"9’('!14’%1‘!'1"? h°'£‘19° l"l‘lﬂ! 1°d@!?’ween
the so Es"(?tl%ﬁhg af“"é%t Tof%n sPst 5? E“ démp?ge ' "6 t he
t hr esh | g Tg ' 'fF"é’qf;gl ,fSS? [aeg'en ?{7 ?le?t

erm n ve vin §%§:ss le sit S I n gm avec un comp soxfa o8 © uateur
term na set p



saturation regi ne, a voltage equal to the sumof the threshold voltages of
all the transistors is generated, that is to say a voltage equal to k tines
the threshol d voltage of the transistors if they all have the sane
threshold voltage %t p. In the exBRBME UGN, the set cdfprises k P channel
transistors in series in the case of an enbodi nent on a P type substrate,
eachaynt k teesidns dimitesshossiliespan milisdroumeed | N glin mahake Gompysa Ida icelltlel Isamblabnes, @i her s
t 0 hberbgedefenenectidin. ba rigngchmivdadtel t age Esuigipr de tension (BG) tdprogrvmation el ed

" subentred2eet k kifohertz'pounrunttémps demestéroded v ol t eagrent (VD) fouenisdantfpat pregraranatiofh d'net ype

t r and ptnifispcondess be femps desmentherfenridecst t o t heommandaie qsmmemmndccdm-sme Fnslondeher
end lukdecigect ed to the out put vol t age \ePEmmatien feffagementYapha fent lept(f) ou
cont r olH{e&re "°'l?6ﬂ'§{"f°t‘19?@aéflﬁ'°{“lﬂ°éa ??ﬁ'nner b§'°&"§'€! (Fry pnfrantlert permeltast use PRS- | n

ser a0 ment ngrmale de,la collyle 5‘°'(ﬂ—| to
a vo T 25 e "t RuesP ﬁ%”%nm st " r\gfaé
depe §§ 3 .stﬁf%eyé ?’ fa?:é Vip %'E'f on

ugn I ele ettant
ffw .l’i.':wn

thr e ehte %Eﬁ’ t pr n
trang ransus ors ns,t
the COfHaF Qll ;ﬁ-éj dﬁo aa&.rw Oeoftfandd® 2S  OéiAMiissaht’dntre %Uu%ﬁéﬂ un%’(é’hgﬂ Sgal
t hr eadndngueraly L@&Snt brithet PutifdaPpbur 1 Ol t . Ab@UdnsioNVasakil (V)P bd' @FURInSysH & ar e
I eqUiuagéluieQern3nN Uppa it raidél Ae Valgir Sipe-ababit  domrahde Mmishdue cﬁll’ﬂﬁeﬁd $tcolnpietr (8f) t he
Si gnaduredelid sfroptiént.iPacsteryle, Gitaisib@VppC 0Nt I Oaptef stdbliam@tat IogiqudidStadiiss surldhacunes
di gi & &bnt cairdetpet|étrel supbrievecieauaquesn Viprd CT t odes s@g syrties, r soft esuccaysivei@pte ipoirn gneon
t he Wdension\bpRifroftientll sulfiipryefietdledisposerecond spmagedepde ¢ammutationt (Cobrhled'yn front lentl 0 -
The dainremierBiage ApkindwasistoroB epedrie, S1, IP). saiBen mémetempp|Rour-enerropymands de
cont mentésan digge. gt Cyunemrpteyr & nipertiss ¢ $ut 20 of compwtalignstye frers FRidedtn). ehwp meyee 4 # K

K S&tﬂ)eE't 6°"%W'ﬁ9P t(°‘&§"F'%i’ n et {egt) -open t??E‘"?FH?rRa’ les pastigsdu S‘Pmﬂé%\’é H°"6F""P'H‘e

t an ot suge I ter les; transisterp) ne

sai d hf‘gg'tég)‘ tﬂg;h e@"?'?f’ ?fs }?" EI nd i np”@;g%s %ﬁg’% T '?té?,st i on

Of tE@courl &r ﬁ %ps T gsf)%ém? C(%glt r f 5&&0 nt. als:f h?rﬁgﬁ%qrm ng

cond cas

CCO"}:« Qrk &?&6@ va NempleOP! ”9 € @%uéﬂﬁe&%h Xﬂﬂ&& Lé?é‘cté éen

cont l’uQJt dsfon Y, ﬂﬂmlt Grigptbint er O&PJué‘ieeo%mthur%%tclrm am%dﬁies 4lsh t he

out Psrhmmatio e&faeémeﬁpsmdaieea Sirshl8 U Ci T Sovtiplagd, B@bIIPa ER4RES doliPdRoredeln anIeanS est

10 Vidiis pdubi8 ciagliagMde 19éeleméditie faukieatVi 3§ OIBSIqueABBrnfidd s@fune hduRelld bdril)bn ISiksalBKi NQ

It ppsssibibh Contiilonidibdtdis dub fatalédr VE RRGrafd T Ype 4 énaqubifcid 10 hivea BaBINduIE sdrtie @écddunt. The

| 0gi 8rdntasaissgiatearasit au@idink Syale@Ud valelnrs S1, &2qui,. en Dbcomptagd) cétaicd Zieigaes \codpt S

and Npimrchbd) 25 witsduneifexanipies brégistduynebei Ng dhopipde unchivisgu lodigaie détbrimdrepasundixes les

pr odpmut délivien em effet @nisortie b’'gupeteasibnadut er  a dieaseheh cbav'll gt réhwah moyenopurarréter t age

Vpp, meximgn égslerdeltl bei ng suppl i ed for exaapbreptige & leidcomptedegnrsque\ia dridtec _

menor %/ Use fefle terpins dealawsgsmﬂevmofwunt er Wrtie a4td mipgay niveay déterming. | ogi ¢ state

suchndetdan frenyaide pesmetd apglioraileciaguapedene t r ans tdiugple selania reypadieationd Faadiytise®l, t he

svm t hq’ﬂé":? “E‘B‘P\t‘-raUP‘idé&"EﬂmP pidu dacomplege of t h‘? ‘E‘BWE‘P“‘:'{#E‘ ¥ %’ﬁ‘é‘rﬁw‘ﬁf‘ s?rlt'%ﬁ’lg‘f"st ors
(}9 ‘éﬁ;}“&i’@ﬁt‘”‘t‘?"ﬁ?ﬂ? ls'esz da'am v k‘g *hél‘?’e gortig :t

W' ' | so&é VS rlpE??% pt 4 éfab tsg-t ﬁe e't) E ¥ ue ﬁ ?ens

Coun%rﬂl;‘é su esaso ies nso S g gl:% u gﬁ un au 0 g

by t %QIncor;m&r E&Hgﬂu%fonlpéut HHL a b ' We\éu GRUN & 1a sQFtle' rédé&en’teget' &ul §1

foll ﬁé\éﬁﬂnebé( R palPrdgfiRimbation!phr eéHIEH AlnES ON aéb@ma‘tagesatam aSéhaQlle 56 h | oW

st at Rgeie wehop.ymuuaﬁlun fré¥BiBteurOBeldnN € 45 € ChNde rag.hﬁeeaé@‘rmmeur%m nan ls&’ﬂbsSt ate

on t hiveRidh it duBmidihd fQitvertitl Bk 1@st he | o1 atsatm, dbbn &Slquilalathrévd ud nidlen dotr

ManNNgkilité berndepar gRMPledie RBoisk daPprograt € 0N &N le@bmptidd etleAs@RBiagelonyiqlaisa- Up

t 0 Skathi dus torhptesir, i |18 QvararC e tVipprepoh® pr ec etibl degang kiaBté misenaut iveawsdédrminé.nt 0 whi ch

it Welsqupgk Par exemplelcette \aleutpagt e égateci ng cl ock pulse. In twenty clock pul ses,

I N akvtea ks ¥tpuh etrigtislisée per peogeammationt y 5P t ype transi stors, the outputs have

al | dénalegerptews Patexerhpieiavalgirde daqyage and t Patenfhesprielior cuits of all the

t r anggut dirprdstershingelper lolgprithreg deslagyage al | opened. When the | ast out put Sk

changes to the low logic state it prevents ! Programmierbare MOS-Sicherung mit siner
EEPROM-Speicherzelle (C) auf Tunneloxidbasis (O)

Revendications 85  eineraus identischen Zellen bestehenden Speichere-
bene, einem Spannungsregler (RG) zur Programmie-
., 1. Fusible MOS programmable comportant une rung und zur Léschung (Vpp), der bei der

cellule mémoire EEPROM (C) & oxyde tunnel (O) d’'un Einprogrammierung eines Schailtbefehis (Ccom) eine



~
-

counting (for exanple hy blocking the clock Hl) so that the control 1 er
remains in this configuration until _the end of the command for production
of Vpp-or even, in pPactice, untilE¥AERIPBI, new comman® for the
production of Vpp (new wite signal W. As aresult, even if the charge
punp - pr exkatle tensions iliges\nobsitiegeon wilisera unei dl y, pldni radmoire cdnipesécdesmiiiles sembigtilescen
([err] holopedefiéayenpe kihm hefrégyence peurradiiet r ol | afgulpteut de thngiop (RG)ide progiampglien taffan
val ue waMeKAgtk kilohartzpayryin tampa de wge dehen 2\mefent e{pe) fow;plsqaot- reypiogrammatiop 'une

wor ds tH@ 2fmiH§fP°"99ﬂ t-%tg@mﬂ?d"@ééeu ”tThe vdaom pemmitation (Caerpeyne fapsiomds
vari abl ¥ hoI d regul ator will| incr ’%ffa"'!"l'i’@‘@’l’@ draptdant @) o4 he
cI 00.}5, H ?}' "pgﬁ '°'E?é’°(',‘?)tﬁ'frol I ed”@ gag{g“wg "P'}'ﬂ%‘ ?—SEBP

i
m)de gﬁ&g |r¥d nq%mf %\fg ntsﬁ gongaloas il ok 6 o;gcl r?s?ﬁy ét%ar}i irvéve rt;"he
Comm-n c cgﬁs %P st Uﬁiﬁée@al nt@r th@ uLﬁge pl% éduﬁ eﬁiﬁiﬁsfo (Ré)rbo r:lsd ::
exanpl e wad¥ir ﬁtc‘éé&!ﬂé\ nsW Initially all E'enerHBhB sisforA@n &M thonlss & flode'st 2

hi gh | 0¥ (Pap s, Un@YuISARPTRG &i dofhaiided | t heabihsint Biftre ls.Adak SrbiR e thrdibh b§asas
|1 ... himérique8 qbd @oritberkhet d\RiIecHolO84-Z €S  C Qb tenéiéh dd@8ll (Vi) &tlaR o6 QUi idyen de
Count i Nguagewte tersios VARt raitld, a6 veldatsubé-r Sks P ltomMarid® nlibiéiqGd cvfigreitiun tompteur (CT)
pract i cdeurd drelid 4 froptient Garexenlp, EeansiorOfppr at i OrapeAdmblE uddtht idgkyde déterming sir chbeunéee
count er afront cdicerpget Stre suplimisutecie/qhedquesVibédvel . Ide bmms sdptisen soit secteeaiterthdntitpowh ene
- 12 - fettessibmép afront jent: Il Wit erreffatgle disnosert he | aminange cle sommatiop (Cromy an frénd lent
cl ock Hansile premierstage dplnimesistarm Men sdde.down. (nsaitrAnsmémeniemps pdve uesoeAmmandecde
r e mal ns MPpiés ehjdiods gt fun Gemriayr & ptkserties (S h e 26 n popmutetien dunrantialde ¢t us movRAdh # sh

Brs"é'!?eﬁ‘ comp ‘?PE "E‘?é‘ d'yifrqnt '°t“’her e | sco'amﬂ@mrmarﬁef 4“&P’“?‘PH5 P°"’ ""“3'9‘

productF F‘{" s‘g p is H:{:;B.@u 5 Ew ment '°s
countin A ; réa

pgi e ot ﬂ%&yn @L nog stp%z,%f el ufr“m’: preer,
and 4b Ni} aw{pnﬁgn@%é@edo&h

consequa I oo e o SAP Lo ! at 1o d%nbfe amﬁu&%%ms@z ChibdibtEer'2)

or sinu eﬂ&ﬁBH@deﬁthHBﬁnﬂbﬁo VSIWpBﬁ'hi f h;%q 8 bomptduPdsfin Grbuittd 1Esofties, At én S1
to Sk oemm&.oﬁqurafﬁéen% etl dgaib heénﬁmarze cs.haﬁu%eémhmnﬁussdaban&m WhGhiveau

t hr eshoydis Wik fo EqUBgE e 16MIE mémoé.ICect eéthesoCOlHﬁqeédétur 6 SURMTR nelveliR\dbiiRs) bi¥laissant
Duri ng peusittb & BaditionQouedidistjuélia alstPVH B@aie C hangiatfadué PRI hivedu sbdbDsti la26k i/ ftbdédentsn 2
littl e bbmBeddlasguldiourisbilau moROsER alaivalelt Neces ajly ehOdddanptaye,l Gtaldit | 20 lekdqlie codpoCk
H1. Dur tenipraiéa; 25 voltgdatieliarenipleclerégalatetinge, Whidhloridgs uesjeeal logiqueaiéerning stetodiés léshe
cl ock, peuk déliviecen bifet 20 @prée ql'uneMbrsionener al |sprties, ef en catmiil estoréwninanopenowiaréier
rise ti meximum éagle@Mh. case of a counter cénprié camptpok sbigtdbenmptaae orsquecle Wemisre er
havi ng k (98 &lieeesiandp clagyecd supdriewrs cambk| ock  \aPTna Até mise gu alivesy dlermiéTm wi | | be
used. TheaupiRptaide rfmt GEQ'WWE%'HQQI@PZ and k kfv%#?@ﬁ't"z'af%?"dﬁaﬁf’v 3garpqtirg ey 1
to 2 ni H"Y"%ﬁ‘ﬁﬂd?’

e °'§ b%\ﬁ*"tsﬂrgfs ﬂﬁe
sgs@:'s"&ggw% i o
dle's

rising Qfllg s"r(fes\ft’gias §+ D BT REr hand the étef':::le
parasitiC gy 'uﬁy &Ln&&&ﬁlo éu?lHltWS whi ‘h Eladnsﬁ e:ﬁé’ P of, &S’
greatl Yns%'tdnﬁmfr Barlp éﬁ‘mﬁ Barex n!.H nor e dé&mﬁ@ bItSd gﬁ; ofloge un
di gital regeird 4@ coﬂf)teﬁr Bané| ] rég@aten: MR € Shivbdu 1640 'd&lar%nﬁé%um &Y k+hls6rdésN g

-a fuse an@a@eas&ﬂ@ada.men&wwﬁpcamh has (1 & S+ etBn @8 LEN est P&V unlidler AU NY
a gent | yibisé prmBiChar exempld de chail@ér. prégedm- € X aND lafrstet 16 Comptage ft Icdbgetbtagd lobsq@aa 34pp
may be oatbatdr cdmptehio e rvaleur\iled Vb pourt tae Vol ttiaderabipipa tamisa gu divege ddtdrning] opi ng
~edge. | tlagede Payesemple cpiteavaipurpeut Bipe dgalve avai | abl e k+n P type transistors,

- nmount edkVip o get¥tp a8 iniliatinde par programinationi r 1 st age and a counter having n+ k
out put sdgnSte compisic. Panexeniils: lavgjeur daninailagg ( pr odPatemtasspriiches gent |y sl opi ng edge)
onl y t heeutéjrgrdgterminde ppnl'elgesthmetde clpquage. k transi stors are successively opened
in the manner described herei nabove. .1 n cont rhdirogrammie MESPicherynaimiiueingm o
short circuits of the n+k transistors are FEPROWSaeieherple(C)ayfEun as|s,§0)t he
first cﬁg‘Q"WB ¥Wual s kvtp and in the s@coﬁ&e §‘E""9g%‘%‘§b s‘ zurgmgifnmie k
equal S 2,9 .apusibré hﬁgéj grlt)gsmrr?mab‘ehc%%pgrg;\t u(:f?e(arrpI € ?gng und  zur “LOsdl p) der bei der

. cellule mémoire EEPROM (C) 2 oxyde tunnel (O) d'un Einprogrammierung eines Schaltbefehls (Ccom) eine

I




~

equal to about 20 volts for programm ng and erasure and equal to about 25
volts for fusing of the nmenory cell. This is possible provided al ways that
t he val ue of VH suppﬁ ed at the |n5‘h?q?f°?ﬁ% controller & at |east equal
to the required value, 25 volts in this case. In fact the output voltage
whi ch Epranune mirEpplogembiarungundigini.dsckungn| y edileiinst o VH at nost. A greater

f usi ng(Mpel nitflgehender stpiller Yordeiflanke fbizaveid Wi th a st eep edge nake it possible to

i npr ovEﬁquh@ﬂﬂf%'&ﬁ‘aﬁ'@mf@“aﬂm'"wﬁﬁe? oxi de. Fﬁem%@gﬁl eMOSfusecompisingRfurpeld of

counti R "GBWH"eH‘E hieghung der Speicherzeline ¢ hafyjide {Q) RERBOMdnemo 98 () In @anegrory: he

out put R""Ef’ﬂ""f‘h h&ﬁ‘ﬁ H‘f‘%?“"ﬂ&‘ﬁ?ﬁﬂ%‘kﬂﬁs t e AFantImresed olamierce %P&?‘@'g“%f"q)ﬂfe
*H'a%ﬁ"‘!,a"" F? disSipaiehe SI rrulth°t 9 "as'SP "F )9“8"'3%?& er

for vth?!' ' VP t EP

Fie rch.g ke a -]

OL tpe C::%Hi pann n srePlel!(E mehEl Cor darﬁ' ? gfl‘ rase ? I n
tseFeC![ en hal %% tran ,E ,}y 'fgig llo 9 p g tO
eX&W'SJn n'ééﬁﬁ&bﬁl&@yn f’e&ﬂdﬂ Méﬁ Vtp Ofbrzif gthe
Initi alsdaﬁ RVtp b R8I TUnd Qak NideN@giai@UNt er meFdachGR(iﬁHP ue or fusing
may besdeérafgaa.rﬁeﬂurbye.ﬁehQah&rqwr)rui.fmsgorl thm 2 Afuseucaaunslﬁlc&ﬁ 1} characterizdd in

pr ogr agmgddigaetidiBinbiigege lRneIdgisthen Jusland UNie |tk thd &volfegs cdntrblieRG)esmpriyeaceedet of C)

i n a nempdem seinecAusgingp eteslienfacisinandear cel ltapsistorciosenes, hanted @t ad diddes and

pr ogr afvigemijh Ealla sinescSchatbefeldre(Céou mit eisarppl yi regtablishinghetwygerdthesonge anddiwervingimaivoltor
Swi t chflaehen V:osmr;kea(ﬂbq;‘@g :ggpﬁm\g%efﬁur e v@b:lesg'rel :zlc& Wmﬂwuvngga(vgénng thg

sl opin nesgipghal s gt elper I apkeng eddgedig n PEged (§i qoun

al | ow fﬁ%ﬁﬁ'ﬁﬂl“ﬂhc&ﬂ%ﬁhﬂ%@ﬁéb%dﬂe &  tedeptaddarentap “ggldPﬂ 9‘8%“’&“8‘! efpl y

sligpin @Pg '1\"8' Aysqinos oes (48HA8|  oxi c?é°‘éPRS° pillgisuerg g‘

cel | i Pestoyert yipde ngljchdi t“;?ﬂ °“32“a““"9 A f(Ragd _SE’M!“%WPHW ?“a? y s'°p'
char ac't“???’? g&”"i?’?’hﬁ‘t’ Bnt rol I° 9e ‘E muitaneoy

transi g?qgmlt d llh gnit;;ungg ﬁﬁ?fmu un ai as° al S Con ned% |P BIPQL &JVB& en
th

the .Sﬁﬁ'ﬁm o ﬁ}&, s .Lka'o@er ghofh b qua t| l sl mvt

gener ahéhk@a bgaRd 09' c St ate on eaCh Of tﬁets%or‘?h'l}cﬂw &theﬁ‘dr& we%“&nﬁ%&&r't%e y

in the CaSQctvfungndch AREPARK 2, Abduplightehi-NT  ( Coaid) as MMEBurling)btebab P4

(1) | Beidhdt<as MepLEnF oiftd SEREItLRNARAGdgln-1 Nsd NQyeRtRSiIBpIRYrom, oear&mmni‘efmwrmﬁy

when agént RE [tkey béih Gghied beid@dent tripulsi desC ONC erdBRNlin oRiBtto prodieé s Stedplydlopihg édgb.er I | )

cont r olrdk@ebdmy/eiteh SorgagbinbtLogizusiand an@isNt er | Ni 3.iAdlide s bisimsdia ickaimC2, Eiakkicterield i

t r ansi sénparsiersn Audgeny drzpugicéhnadaipdesea t hen thatthementerideirgdt corprising luiptts which

ei t her deyrany verberpehehden chusgang therbeigéfidhriet her 29 sadh pulsepfthe doslydydingrountidgestablishesd e r

t 0 pr odustead verdndert wigd und digibeiy Abwdytszahien abd s defined logigriavelton amew putpus whiist Iagyindown

i n or dbei Jedsmpleldimpele eines tnevan| xpraegebpieng e dgeactdime, the leval epighlishagon @Paﬁﬂm Pyt

cI al m W"‘é‘ﬁ&ﬂ“ﬁét‘ alen Augodngen: hepbelfihrtcund oy nt erPuﬁ 3“":!‘”6'? duging qount h guise of
put ¢ dafgle elﬂ?f Fé'%ﬂ‘}‘ﬁ“ Ll'l°§é"°6f's* t“l"fbd’él ock P%‘f 'a‘f gl the

def | ne 5‘1‘ g e % c%\%“’ stoU P%‘& ‘“ats%\’&;g‘i r’?‘é"""ﬂé%’s
esta«bl %8 ﬁn ﬁach ns u li%nn—’ éond ens ﬁﬁo g:&lﬁeﬁ
: eaCh p%. A gs-def i d ﬂ’&a cﬁaba%ueﬁiéh

in @J d@rst@ﬁ,aﬂﬁ ﬁe?m I%HXA e&EenSt Opp'tﬁwmk nia% &irddle GOBY sﬁrJa%EQM;BUd
down £garigBf(sh 2sih d&lﬁrtmdﬁgehfl‘sls RiRReimet at ypkR SlRdd d38#ling, Y Pach pulse of the clocikd-
A fus ea:ﬂﬁrf&éeﬂu Rehel jSdem| TaMtRpds eifdn36gé.t Eld Z thabﬂ@hd‘s baéfmtahegaammn@.rnew&m: one
Ci I CUi hebeRERPloghius@nd bd) efidin[Hélieh Xdabang, dUT iaRer theutak oMPe k e cBRGE (S| SI¢whiEh t he
cl ock ettt cihe daljedebrd doramorferfehei®l 0N hacme ordérininberO© N ® 1o WhiBE leinlig eathher ,
on t hedén Ausgepy habeligetitise ZuSthnd verinditdwindhi ch  Hime dhet ivel estatitshedhomibe pmceliing @uthyt,
whi | st uidediey beiy Abmirtszihiantbet jeden! Takiinipuiest abl issivelichoduritgveuntingsiowaliomepcopiseutthe and
whi ch, eigenrrienen vosasebpney Logixustandan allenlk pord s evlogk estahiishes axiskinegdagisieyelen alithe kfn ned
| ogi c F&Wusgapgen £31) big $ict n&hwbﬂfu'nr yodsd Sl t 0 ogfeuts §S1 teFicin); and injiket a meane igpeovided
provi d&8 "1“(??“%'5‘6’!95‘!":‘99"%@“(9&”% F‘?‘P nd t hdorgtseringithe ﬁ%“%%??“'ﬂq‘i%d%t”bm of
or der an@gaq%@lpngggn aélguhﬂp@ WRDP o1 &NS-| evel . the outputofo or k has been set at the defined level

gang der Ordnung k in den vorgegebenen Zustand

gebracht worden ist. 55

U



