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P~T~ PiPCESSING .\BRANGEMENT INCLUDING AN _EL!Cl'RICALLY EBASA~LE 

REPROGRAMMABLE'HONYOI..ATIL~ MEMORY 

The invention relates to a data processin9 arran9ement 

including at leas~ one prooessing unit·such as a mioroprocesso~, 

and at least one nonvolatile me~ory th~t is electrically erasable 

and ~eprogramn\able at least partly under the control of the 

processing unit. 

In a data prooessinq system, the nonvolatile memory 

contains data that must not be altered when the arrangement is 

oonneoted to voltage or when the elect.rioal supply to the· 

arrangement is interrupted. In particular, at least some of the 
tn11tructiona 
411Qtr~s comprising the operating proqram of the arrangement . . 

can thus be written in a nonvolatile memory. In qene~al, the 

nonvolatile memory that contains the instructions ia not 
. 
erasable. However, nonvolatile memories that are prograJ11J1able, 

that is, those in whioh the contents can b~ •odified·, do exist. 

To be •odified, so~e of these •amo~ies must be erased 

beforhand, for example. by.~·exposure to a source of ultraviolet. . . 

radiation. For reprogrannuinq, this type o~ reproqrnmable 

nonvolatile muory requires ·physical intervention frOlll. the . ,_·, 

outside, at least at the time of the era.sure phase, wbich •at.es 

it impossible to use such memories in syste•s in ~hich the 
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reproqramminq is controlled completely by the processinq unit. 

To overcome this disadvantage, reprogrammable nonvolatile 

memories have been designed in which the writing or erasure ia 

performed by the application of eleotrioal signals at levels 

compatible with the levels typically encountered in data 

processing systems. These memo~ies are often known as EEPROMs, 

an·a~breviation made up of the initials of their name in Enqlish 

(electrically erasable proqrammable read only memory). 

In the ensuing description, the term "proqralt\l\\inq" is to be 

understood in the broad sense, and it signifies any action~ the 

consequence of which is'a modification· of the contents of the 

memory, in other words writing or era$ure of the contents of at· 

least some of tha memory.. 

By way of example, known logic circuits are supplied at a 

voltaqe of 5 v, while the proqramminq voltage of eleotrically 

erasable reprogrammable nonvolatile memories is qene~ally in a 

range of approx~mately 12 to 20 v. Because of the low anerqy 

required for modifying their contents, data processing 

arrangements have been designed that u~e the same souroe of. 

supply-to "furnish both·the voltage necessary for the logic 

oircuit and the programming voltaqe for the nonvolatile memories 

with which the arranqements are associated. The supply v~lta9e 

of the entire arrangement ·corresponds to one of the two requ.ired 

voltages, and a converter circuit is provided to obtain the 
. . ~ 

other. With.the known circuits, the s\lpply source generally 

• 
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furnishes the voltaqe necessary to the loqic circuit, and a 

converter,· suoh as a dioda pump, makes it possible to obtain the 

voltage required for proqrannninq the nonvolatile memory. 

It is clear that systems in which the supply voltages of 

the loqic cirouits and for proqramminq the nonvolatile memory 

would be identical are conceivable and feasible. In that case, 

th.e converter would not be present. 

The importance of electrically erasable reprogrammable 

non~~latile memories is clear, because they can be programmed 

di.rectly by the command of the processing unit, without 

intervention from the outside, which for instance allows the 

processinq unit itself to modify the proqram contained in it, or 

in the course of one use to enter the data that will be necessary 

for the next use, while remaining capable of beinq modified i.n 

the course of that next use or some later use. 

This is for example the case in data processinq systems 

using a microcircuit card including at least one .microprocessor 

and one·nonvolatile memory for bankinq or payment applications. 

A nonvolatile memory of th~s type can be inoorporated in order to 

preserve the record of debits and/or credits accumulated, as well 

aa a residual purchasing capacity, Which. are data susceptible to 

change from one use to the next, yet neve~heless such data must 

be preserved, because they· are important for the implementation 

of the system. 

' Naturally the proqramminq may be 4one on req\l.est from the 
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outside word, and in that case the processinq unit checks the 

legitimacy of the request ·an~ monitors the proqress of ·the 

operations. 

Data p:rocessinq arrangements inoludinq at lea.st one 

processing unit and one erasable and electrically p~oqrammable 

nonvolatile m~mory may comprise a set embodied by a sinql~ 

substrate, thus produoinq a monolith.io microprocessor which may 

optionally be self-programmable, if the microprocessor itself can 

modify the data written in the nonvolatile memory without 

intervention from the outside. 

When it has a single supply source, such a structure 

nevertheless has disadvantaqes, because in certain transitory 

functional situ~tions, it can happen that the contents of the 

nonvolatile memory are modified acaidentally at a time when the 

processing unit is not providinq any supervision. 

In fact, it may happen that the proqramminq voltage and the 

command siqnals at:e switched erratically at a time '¥then all the 

loqic circuits of the prooessinq arrangement are not stabilized. 

The programming voltage is a voltaqe necessary for 

modification Of the nonvolatile ~emory, in other words writinq o~ 

erasure; it is applied during a modification phase at the same 

time as a corresponding. oommand signal, that is, a siqnal for 

validating writinq or erasure. 

This kind ot erratic modification phenomenon may ooour 

particularly when the arranqement is corlnected to voltaqe, or 
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when voltage to the arrangement is cut. It may happen that the 

converter is capable of furnishing a voltaqe at a sufficient 

level for proqra:nuninq the non~olatile memory before the minimum 

level.necessary for 9ood functioning of the lo~ic aa~e'J'Obliea o! 

the arranqement is present, or after it is no lonqer present. If 

the proqramming voltaqe is applied and a signal for validating 

the erasure or writinq is simultaneously transmitted 

transitorally to the memory circuit, then the order for erasure 

or writ.inq is taken into account. ln th.at c;;:aae, the entire . 
arranqement can beqin to beh.ava in a completely unforeseeable 

way, since the information is modified in a completely 

unoontro1led manner. 

It may also happen that such phenomena occur during the 

phase of reinitialization of the logic circuits of the syatem, 

that ist after the minimum operatinq voltaqe of the circuits has 

been attain yet durinq a phase when the processing unit does not 

yet have complete control over the operations. It should be 

noted that the reinitialization phase may last for several clock 

cycles, in the course of w~ich orders for writinq or erasure of 

the nonvolatile memory may accidentally occur. 

~hese disadvantages bav~ been_ partially overcome by 

embodyinq circuits that make it possible to prohibit applying the 

proqramming voltage as long as the supply.voltage to.the circuits 

surr~undinq the nonvolatile memory is not at a sufficient level.· 

For exalllple, the "Memory Component,,; Hantlbook" published by Intel, 

I 
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1983 Edition, Chapter 5, which discusses electrically erasable 

reproqrammable nonvolatile memories, desc~ibes various devices 

for write or erase protection that prohibit the switching of the 
' 

programming voltage and/or of the validation siqnals as long as 

the supply voltage is not at a sufficient level. To this end, in 

a nonvolatile memory, the programming voltage is switched via an 

electronic switch in response to an erasu~e or writing order. 

The circuits that measure the supply volta9e of the loqic 

circuits prohibit any switching of the prog'ramminq voltage by 

inhibitinq the switch as long as the supply voltaqe to the logic 

circuits is not at its minimum required.level~ 

In addition, the devices described in this pUblication are 

arranged to free the inhibiting means just prior to the 

reinitialization of the circuits fo.r checkinq the nonvolatile 

memory, ~hicn is necessary before any memory writinq or erasure 

operation is started, To aceo~plish this, the oircuits that 

prohibit the application of the prograJ11111in9 voltage are retaJ:ded 

so that their effect will stop a certain time after the device is 

connected to voltaqe, from Which time the circuits are considered 

to be stabilized. As ~oon as their action stops, the 

reinitialization order can be transmitted. 

These precautions can prove inadequate, since the 

inhibitinq devices mentioned above are not active during the 

phase Of reinitialization of the circuit a$SOOiated With the 

~a~ory_, and even .more important, they t~ke absolutely no account 
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of the fact that the processing unit with which the memory is 

intended to be associated can be reinitialized by a process. 

completely different from that of the oirouits belonqin9 to the 

nonvolatile memory. 

As a result, the delay circuit that prohibits the 

application of the proqramming voltaqe for a predetermined period 

after the connection to voltage is not absolutely adapted to al.l 

the environments in which such a nonvolatile memory could be 

placed, and in parti~ular does not make it possible to assure the 

reinitialization of the registers in complete security; 

especially, ·it does not prevent eil"atic. programming o~ the 

nonvolatile memory durinq this reini~ialization phase. 

Hence the object of the invention is to overcome the~e 

disadvantages by proposing means that enable p~ohibition of 

programming of the nonvolatile memory during the phases of 

reinitialization of the syste~ in which the memory is 

incorporated, without requirinq adaptation to be done later when 

the arranqement is put in~o service, 

The invention makes use of the fact that a reinitialization 

phase cannot take place except when a reinitialiiation order 0?-4 

siqnal is applied to various reqions of the system. The 

reinitialization order appears in response to a reinitialization 

·request, which may be automatic, as for example is the case when 

an arrangement is connected to voltaqe, after the minilnum 

operat~nq voltage bas been attained, os a reinitialiiation order 
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can occur in response to a request originatinq either in the 

arrangement itself or cominq f~om the user durinq operation. The. 

request is translated into a reinitialization request signal. 

The production of this reinitialization order is not within 

the scope of the present invention. Moreover, it is known that a 

reinitialization request siqnal is called active when its level 

is such that it is taken into account by the arrangement in order 

for the reinitialization order.to be transmitted; it is inactive 

when its level is such that the reinitialization o~der cannot be 

transmitted. Depending on the system, a rei.nitialization request 

·.signal is either active in the HIGH sta:te or active in the LOW 

state. It is active in the HIGH state and contrarily inactive in 

the LOW state when its value must for example be olose to the 

nominal operatinq voltage of the ar~anqement in order for the 

reinitialitation to take place, and in that case its value.must 

be zero in order for it to be inactive1 it is active in the LOW 

state and contrarily inactive in th~ HIGH state, when the 

conductors by which the signal travels must be carried to a zero 

potential in order to be taken into account so that the 

reinitialization oan take place, and ·when these conductors mus·t 

be carried to a potential close to the nominal ope~atinq voltaqe 

in order for the reinitialiiation to be incapable of takinq 

place. 

Accordinq to ihe invention, a data prooessinq arranqement 

includinq at least one processing unit.:and at least one 
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nonvolatile memory that is electrically erasable and 

programmable, at le~st under the partial control of the 

prooessinq unit, is characterized in that it includes mea.ns to 

detect the level of reinitialization request signals of the logj.c 

circuits, which command means for inhibiting the application of 

at least one signal necessary for proqra~inq of the nonvolatile 

memory, at least as long as the level of a reinitialization 

request siqnal is such that this siqnal is aotive. 

The invention is thus particularly advantaqeous, because it 

no longer employs the use of empirical oonsiderations for the 

delay after the connection to voltage b~~ instead uses values 

that are constant from one arranqement to another. In fact, for a 

arrangement in which the nominal operatinq voltage is 5 v, for 

example, and for which the reinitialization signal is active 5.n 

the LOW state, it suffices to verify that the value of the 

rein.itialization request aignal is close to a zero value to 

prohibit the application of a voltage required for the 

proqraminin9. 

Furthermore, the known arrangements of the prior art did 

not enable prohibition of the application of a proqramming 

voltaqe when a reinitiali~ation had taken place·in the course of 

operation o~ followinq the connection to voltage, since the ti~e 

constant driving the proqramminq inhibition in these arranqements 

Of the prio~ art did not appear until t~e Connection to VOltaqe. 

With ··the present invention, the prohibi~ion. of the ·application of 
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a voltaqe required for proqramminq is effective reqardl'ess of the 

moment at which the l'einiti.alization request signal appears.­

Furthermore, with the ~eans employed in the present invention, ·it 

is certain that the application of a voltage necessaxy for 

proqramminq is pro~ibited for the enti~e duration of the 

reinitialization phase, since a si9nal that is active durinq the 

entire reinitialization signal is used to command the mean$ for 

inh.ibitinq the proqramming voltage. In fact, the 

reinitialization order is present only if the request siqnal is 

active. 

It will be appreciated that the invention is applicable to 

a.ny type of data processing a:rranqement in which the processinq 

unit has more or less partial oontrol over programminq of the 

nonvolatile tn.emo:ry; in other words, it is applicable in 
particular to self-proqrammable microprooessors,. and to either 

monolithic or non-monolithic microprooes~ors. 

Further characteristics and advantaqes of the present 

invention will become apparent from the ensuing description, 

taken in conjunction with ·the accompanyinq drawings, in which: 

Fiq. 1 is a diaqrarn basically illustrating one variant of a 

· data proce.$sin9 arx-anqement accordinq to the invention1 

·Figs. 2 and 3 show.two variants of the inhibiting means 

with their environmentt 

Fiqs. 4-7 are.diagrams basically illust:ratinq other 

variants of the system. 
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In Fiq. 1, a first embodiment of an arrangement according 

to the invention-has been shown schematically. 

The arrangement (1) includes a central unit (2) or central 

processing unit exeoutin9 a program recorded in a read only 

memory (3), identified by its English abbreviation ROM. 

The central processing unit may contain or be associated 

with a rand.om aooess memo_ry (4), aqain identified by 'its English 

abbreviation RAM. 

~ The central pro~essinq unit receives the supply voltage Vee 

of the system • . 
Moreover, acoordinq to the inventiQn, the arrangement 

:f.noludes a nonvolatile memory (5) of the electrically erasable 

and programmable type. In the ensuinq description, this me~ory 

will be called the reproqrammable memory. 

To permit writing or e~asure operations, the reproqrawnable 

memory (5) includes a proqramminq voltaqe input Vpp 1 a write 

validation signal WE and an erasure validation signal EE, as well 

as clata. lines Dn and address lines An· The management of the 

data and address lines is assured in a known manne~ by the 

processing unit (2), and data and address buses, only some of 

which are shown here for the sake of simplicity, are 

interconnected between the processing unit (2) and the acld.ress 

and data lines of the memory. The rep~ogrammable memory (5) also 

inclu~es a clock signal input CL. · The clock may belong to the, 
• arranqement or may belong to a thi~d device to whiob it m.ust.~e 
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connected. 

In the case where writinq or erasure manaqement is assured 

by the px-ocessinq unit (2), the validation signals for writinq WE 

or erasinq EE oriqinate from correspondinq outputs CWE and CEE of 

the processing unit, and the application of tbe proqram111inq 

voltage Vpp to the interior of the nonvo-latile ~emory (5) is 

subordinated to a corresponding request issued by the proceasinq 

unit. 

·, In bankinq appl !cations, for instance,· when such an 

arranqement is included. in a miox-ocircu1t card, the clock siqnal 

is obtained from an external siqnal. 

Similarly, the validation of the writing or erasure can be 

effected differently depending on the type of memory used, and it 

may happen that complementary inputs are necessary. The dia.gram 

here is intended to illustrate that in qeneral the programming 

voltaqe is not applied along but instead ~ust be·applied in 

combination with a writinq or erasure order. 

Similarly, internal circuits in the reprogrammable memory 

(5), or circuits associated with -~t, which are not shown in order 

to keep the drawing simple and are known per se, are provided to 

inhibit the proqramming voltaqe Vpp as lonq as a writitl9 or 

erasure request is not made known to the memoJ:Y. 

These cirouits are outside the scope of the present 

inve~tion but are described in detail in the Intel book aiready . 
mentioned "in the introduction to the applicati~ri, for example. 
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Generally, these internal circuits detect the presence of a 

request at an input WE or EE of the nonvolatile memory, in order 

to internally manage the change from the pro9ramminq voltaqe, 

IJ.'he proq~amming voltage Vpp may be obtained frOll\ the supply 

voltaqe V00 necessary for the loqic circuits of the system. ~hi$ 

voltage Vee is applied directly to one input of the central 

processing unit, and in the case where it is different from the 

voltaqe ·vppi which is true in· the majority of cases with ou~rent 

technology, a converter (6) is provided· to obtain the proqramm.inq 

voltaqe from the supply voltage. For example, if the nominal 

supply voltage Vee is 5 v, and the nominal proqramtning voltage 

Vpp is 18 v, the converter (6) may comprise a diode p~mp. 

In accordance with the present invention, the arranqement 

(1) includes means (7, 8) for prohibitinq the application of the 

proqrammin9 voltaqe Vpp durinq the reinitialization phases. To 

this end, in one el\\bodi~ent, a detector (8) is provided that 

measures the value of the voltage of the siqnal RAZ requestin9 

reinitialization of the arranqe~ent and at its outputs furnishes 

a siqnal commandinq· the proqralDlllinq voltaqe inhibitin~..means (7) 

in such a way as to prohibit th~ application of this voltage, as 

lon9 as the value of the reinitialization request siqnal is such 

that this signal can be taken into account to activate the 

reinitialization, or in other words wh~n this signal bas attain a 

thres~old RAZl beqinning at which it must be oonsidered to be 
.... 

active. 
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In the case where the reini.tialization signal is active in 

the LOW state, the reinitiali~ation ~equest siqnal detecting 

meana detect the level of this signal and brin9 about the 

prohibition Of the application Of a VOltaqe neoeGSaJ.Y for 

proqramm.inq when the level is less then Qr equal to the 

threshold~ conversely, when this signal is activate in the HIGH 

state, the inhibition of the application of the proqramming 

volt.age is brought about when the reinitialization request signal 

reaches a level close to the value of the nominal operating 

voltaqe of ~e loqio circuits of the system. 

Known circuits make it possible for a reinitialization 

request to be performed automatically upon reconnection to 

voltaqe., with the aid of a cir~uit measuring the supply volta.qe 

V00 and furnishinq a reinitialization signal, for example as soon 

as the minimum operatinq voltaqe Vee min, or when the value of 

the supply voltaqe is in between the •ini•um value and tbe 

nominal value. 

Preferably, as shown in Fiq. 1, the reinitialization signal 

level detector {8) also brinqs about the application of the 

reinitialization order to the processinq unit (2), To this end, 

the input (81) of the detector (8) receives the reinitialization 

signal transmitted tor example following the connection of the 

system to volta9e. The means f~r obtaininq this reinitialization 

signal have not been shown here,_ so as not to overly complicate - . . 

th.e drawlng-. 
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One output (82) of the deteotoJ.:" is connected to one input 

of the programming voltage inhibiting means (7), and another 

output (83) of the detector is connected to the reinitialization 
level of the 

input of the processing unit. As lonq as the/reinitialization 

signal appearinq at the input of the detecto~ is not suffioien~i¥­

.ft i1a, and this siqnal is considered not to signify a 

reinitialization-request, thi~ structure makes it possible for 

the output (82) of th~ detector {8) connected to one input of the 

inhibitinq means (7) to fu~nish a siqnal such that the 

application of the proqramminq voltage can be authorized. As 

wi.11 be seen below, ~he inhibitinq 1\\eans (7) a.re also 11\.aster­

controlled by a detector (9) furnishinq a signal p~ohibitinq the 

application of the pro9ramminq voltage if the minimum operating 

voltaqe of the logic circuits of the arrangement has not been 

reached. ThUf" in the absence of a. reinitialization request 

siqnal at the input (81) of the detector (8), and when the 

mini~um operating voltaqe ls reached, the inhibitinq mean$ (7) 

then authorize the application of the proqramminq voltage, and if 

a request for proqramming of the reproqrammable ~emory has been 

issued, then it can be taken into· -aooount. 

When the first output (82) is in the state that has just 

been men.tioned., because the reinitialization signal is 

insufficient to be considered active, the detec~or (8) furnishes 

a siqnal at its output (83) that corres~pnds to a nonactivation 

of reiniti.alization of the ·processinq Qnit (2). 

• 
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Preferably, the detector (8) is a threshol~ detector 

without hysteresis, such that as soon as the value of the 

reinitialization siqnal applied to its input (81) is such that 

the sig~al can be validated, then its outputs (82, 83) change to 

a state such.that on the one band the inhibitinq means (7) are 

activated, and silnUltaneously an order b~inging about the 

reinitialization of the_processin9 unit is applied to the input 

of that unit. Conversely, as soon as the le~el of th~ signal 

applied to the input (Sl) of the detector is such that the aiqnal 

must·not be considered active, then the outputs (82, 83) chan9e 

to an opposite·state. For example, if the nominal operating 

voltage of the logic circuits of the arranqement is 5 V, then the 

level appearinq at the outputs of the detector ohanqes 

instantaneously from o to 5 V, or from 5 v to o v, as soon as the 

signal applied to the input (81) of the detector crosses the 

threshold for the chanqeover. 

Finally, dependinq on whether the active state of the 

reinitialization signal is th~ LQW ot the HIGH state, the 

changeover threshold of the detector (8) is determined 

differently. For example, in the case where tbe reinitialization 

request signal applied to the input (81) ~ust be considered 

aotive in the LOW state, which signifies. the value of that signal 

is capable of variation between the nominal operatin9 valqe and 

~he· zero value, the appearance of a reinitialization siqnal_ is 

trans~ated into a transition of tbe. siqnal applied to the input ... 
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(81) of the detector (8) between the ·nominal value and the zero 

value. Conversely, when the reinitialization request si9nal 

disappears, after the registers of the arrangement have been 

reset to iero, then the signal applied to the input of the 

detector changes from the zero value to the nominal value. In 

other words, in such a case, a reinitialization request signal 

that appears is translated into a trailing edqe of the si9nal 

applied to the input of the deteotor (8), and the disappearan~e 

of the reinitialization request.siqnal is translated into the 

appearance of a risinq ed9e at the same input. This is why, 

preferably, it suffices to desiqn or select the threshold 

detector such that the ohanqeover threshold is between the 

nominal supply value and the zero value. For example, if the 

nominal operating voltage of the circuits is 5 v, and in the case 

where the reinitialization signal is.active in the LOW state, 

then the threshold detector will be ~elected such that the 

chanqeover tak~s place when the signal applied to the input (81) 

of the detector is on the order of 4 v, and in the case where the 

reinitialization signal is active in the HIGH state, the 

changeover threshold will for example be 2 v. It is understood 

that these values are not limitinq, but they demonstrate that it 

is preferable for the changeover value to b~ close to the.value 

at which the reinitializat~on siqnal is not active, but for a 

chanqe in the state of this siqnal, ·between its inactive and 

activ' states, to be taken into account ve127 rapidly, so as to ... 
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lose no time for reinitialization. This lUakes it possible to 

apply the effective reinitialization order to the processing 

unit, on the one hand, and a signal brinqing about the inhibition . 

of the applioation of the proqramminq voltaqe by the inhibiting 

meana (7), on the other, quite rapidly. 

Thus if a writing validation order. is applied to the 

writing validation.input WE of the reproqranmtable memory (5), or 

if an erasure validation order is applied to the erasure 

· vali.d.ation input EB of this memory, then as lonq as ·the 

reinitialization has taken place the application of one or the 

other of these orders is inoperative, since the proqramminq 

voltage Vpp is inhibited. 

Preferably 1 as illustrated by this drawinq figure, the 

inhibitinq mean$ (7) are disposed betveen the output of ·the 

converter (6), when one is provided, and the input for the 

proqraml\\inq voltage Vpp of the nonvol~tile memory. 

In fact, the assembly comprisinq the inhibiting m~ans (7) 

and the threshold detector circuit (8), to detect the inhibitin9 

threabold RAZl, oomprises an electronic threshold switoh, ~hich 

authorizes the application of the output ~oltaqe of the converter 

(6) to the input of the reproqrammable memory (5) when the 

reinitialization r~quest signal RAZ attains a suffi~iently hiqh 

value RAZ1, at which it can be taken. into account to brinq about 

the reinitiali~ation of the loqic circuits of the system. 

The orders for writinq validation~WE or erasure validation 
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EE are issued by the central processing' unit ( 2.) • As lonq as the 

logic circuits of the central processing unit (2) have not been 

stabilized., a writing or erasure validation siqnal can be 

transmitted aooid.enta.lly to the nonvolatile memory. As a 

consequence, in a variant not shown, circuits for inhibiting 

these siqnals are provided, likewise master-controlled by the 

threshold detector (8), to prohibit the transmission of auch.·a 

signal. that would be issued by the central processing unit. (2) as 

lon~_as the reinitialization siqnal is not at a sufficiently high 

level. However, in any ca.se, the means (7) for inhibiting the 

pro9ranuninq voltaqe Vpp must be preserved, because it may happen 

that transitory signals belon9in9 to the internal eleot~o~io 

circuits of .the reprogral'l\lnable memory (5) are qenerated insi~e 

this memory, particularly in the writing or erasure validation 

circuits, which particularly at the time of connections to 

voltage could brinq about.the uncontrollable erasure. or w~itin9 

of data in the reproqranunable memory. 

This _is why the means (7) for inhibiting tbe application of 

the proqrammin9 voltage ar• preferably still provided, even if 

the circuits for inhibiting the writing or erasure validation 

voltaqes are present. 

Fiq. 1 also shows the presence of a circuit (9) the input 

of which receives the supply voltage v00 of the arranqement and 

the output of which is connected to the proqramm.in9 voltage 

inhibltinq. aeans (7). This circuit (9) -is a threshold detector, 
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the function of which is to prohibit the application of the 

pro9ramminq voltaqe each time the supply voltaqe Vee is lower 

than a qiven value, which is the minimum value at which the logic 

circuits of the arrangement.function correctly. This circuit is 

known per se, and it has been referred. to in the introduction to 

the present application. As a suppl.ement to the circuits 
. 

specific to the present invention, which are active during the 

arranqement ~einitialiiation phases, this circuit makes it 

possible to prohibit the application of the proqramming voltaqe 

at the time of· connection to voita9e or when the power to the 

ar~anqement is off, or at the time of an accidental voltage 

reduction. 

Tne action of this detector (9) associated with the 

inhibitinq.means (7) is complementary to the detector (8) of the 

x-einitialization siqnal level RAZl associated ·.with these means 

(7) for inhibiting the application o~ the programminq voltage., 

~uch. that the proqramminq voltaqe Vpp cannot be applied to the 

correspondinq input terminal of the reprogrammable memory (5) 

when either the level of the supply voltaqe v00 or the level of 

the reinitialization request signal is inco•patible. 

Fig. 2 ·illustrates a principle for embodiment of· the 

inhibiting means (7) when only the value of the reinitialization 

siqQal is taken into account to determine the authorization or 

prohibition of. the application of the pro9ra1Mninq voltage to· the 

repr~qramm.able ~emory (5). The inhibi~ing mean~ (7) a~e for - ~ 
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example embodied by an all-or-nothing transistor as~embly (73), 

which allows the pro~ramming voltaqe Vpp to pass throuqh it when 

the reinitialization re.quest siqnal is no lonC:Jer active.. To this 

_end, the internal circuit of the. inhibitinq means (7) is mounted 

such that the comm.and electrode (74) of the transistor assembly 

(73) receives the siCiJilal of the circuit (8) detecting the value 

of the reinitialization request siqnal. The input (71) of the 

inhibiting means is connected to the output of the converter· (6), 

or qenerally to the ci~cuit furnishinq the programminq voltage, 

if it is independent of the supply circuit for the logic 

circuits, and the output (72) of the inhibiting means (7) is 

connected to the input for the proqramming voltage Vpp of the 

reproqrammable memory (5) •. For example, the signal applied to. 

the input (71) of the inhi~itinq means (7) is transmitted to the 

drain of the MOS transistor aesembly, while.the output (72) is 

connected to the source of the sa~e assembly. In this case, a 

resistor (75) is placed between the command electrode or in other 

words the gate and ground. ·· 

'l'he detector circuit (8) is preferably a threshold deteotor 

without hysteresis. This circuit is selected in such a way that 

at its output it e~its a si911al ~akin; the transistor assembly 

(73) conductive when the reinitialization siqnal is no longer 

aotiv~. 
... .. 

As a result, once the reinitialization request siqnal is 

active, the application of the proqramminq voltaq~ Vpp is 
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prohibited by the inhibitinq circuit (7). 

Fig. 3 illustrates the case where not only the 

reinitialization request signal~ but a.lso th~ case where the 

level of the supply volta.9e of the loqic cii:c.uits of the 

arra.nqelllent . are taken into ~ccount to inhibit the application of 

the proqranuuing voltage Vpp to the repr~ammable memory (5). In 

this case, the command means (7) are arranged to take into 

account the signal issued by the detector (8) relatinq to the 

level of the reinitialiiation request signal and/or the signal of 

the detector (9) for the level of the supply voltaqe. The 

detector (9) is also a threshold detector, which at its output 

furnishes a command siqnal for the inhibitinq ~eans (7), 

authorizing the programming if a request to this effect has been 
issued, when the supply voltage is between tbe_minimum val~e 

Vccminr at which the loqic circuits beqin to function correctly, 

and the nominal supply voltaqe Vccnom• Thus in the case of 
circuits supplied at a nominal voltage of p V, the detector (9) 

furnishes a siqnal authorizing the application of the programming 

voltage as soon as the voltaqe is 4 v, for example, in the case 

where.the loqic circuits function correctly be9inninq at 3 v. 
In this case, the c.ommand means (7) are for example 

arranged as follows: They include the first transistor (73) 

mentioned above, which at one of its electrodes receivea the 

signal issued by the converter (6), while another of its 
'Ito. 

electrodes is connected via the output (72) of the inhibitinq 
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means (7) to the Vpp input of the reprogrammable memory (5); the 

oownand electrode (74) of this transistor receive~ the si9nal 

issued by the detector (8} measurinq the level of the 

reinitialization request signal, and a second t~ansistor (76), 

the oommand electrode (77) of which is connected to tbe output of 

the supply voltage detector (9), is interposed between the · 

resistor (75) and the common point of tbe output of the detector 

(S) and the command electrode (74) of the first transi9tor (73), 

such that the second electrode of this second transistor (76) is 

connected to this common point and its third electrode is 

·connected to the resistor (75). 

In this case, the first transistor (73) is conducting when 

a siqnal is applied to its command electrode (74), via the 

reinitialization request siqnal detector (8), and when 

simultaneously the second transistor (76) is not conductinq. In 

order for this second transistor (76) to be condu~tinq in order_ 

to inhibit the proq~amminq, a signal must be.applied to its 

command electrode (77), which is the case when the detector (9) 

detects that the supply voltaqe is lower than tbe minimum value 

for correot operation of the loqic circuits of the system. 

Naturally, any other type of assembly is possibler the 
0 

drawinq figures that have been described above are merely an 

illustration of the principle by whioh the arrangement operates. 

What js of overriding importance· is that the means (7) for - . 

inhibiting the proqramming voltage comprise a controlled switch 
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that authorizes the application of this proqramminq voltage Vpp 

solely when the supply value is correct and the reinitialization 

signal is not active. 

Moreover, this drawinq fiqure shows that.the detector (8) 

includes a single output connected to both the oommand electrode 

of the inhibitinq means and the reinitialization input of the 

prooessinq unit (2). This can be provided for the case where the 

tec~noloqy used allows the same siqnal level to be used for both 

command and reinitialization .. 

However, the circuit described just above has the 

~isadvantage that the application of the proqranuning voltage is 

authorized as soon aa tbe reinitialization order disappears. 

Because of the response time Of the various circuits, it mar 

happen that the order for de-inhibiting the application of the 

programming·voltage is taken into account before the 

reinitialization order has disappeared; and that a transient 
• 

phenomenon will si•ultaneously occur in the prooessinq oircuits 

that validates an order for uncontrollable erasure or writinq, so 

that the erratic information can possibly be inscribed in the 

programmable memory. 

For thia reason, in a variant the principle of ~hioh is 

illustrated in Fi9. 4, two oiroults. for detectinq the level of 

the ~einitialization request siqnal of the circuits are provided: 

a· first detection circuit (Sb), tbe out~ut of which is Qonnected 

to the means (7) for inhibitin9 the proqramming volta~e and a 
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·second. detection circuit (10), the output of which is connected 

to the reinitialization input of tne processinq unit (2). The 

two detection oirouits (Sb, lo) have different detection 

thresholds RAZ1, RAZ2, so that when a reinitialization request . 

siqnal RAZ appears at· the input of these circuita, the _first 

cix-cui t · ( s) furnishes a signal for _inhibiting the means (7) be:Eor.e 

the second circuit (10) baa aotivated·the signal for 

reipitialization of the prooessing unit (2), so that when a 

reinitialization requeat signal appears the inhibition of the 

application of the progx-amminq voltage -will be effective befo_re 

the reinitialization order is applied, and th~t when the 

reinitialization request signal applied to the input of the 

detection circuits (Sb, 10) cbanqes from an active state to an 

inactive state, the de-inhibition will be effected once the 

f.'einitialization order applied to the cor·responding input of the 

prooesain9 unit (2) has disappeared. Tbus a chronoloc;ical 

sequence is available between the application of the different 

col\lllland signals, which increases the operatinq secu~ity of the 

system. 

Thus in all cases, the inhibition precedes th.e 

reinitialization phase, and the de-inhibition follows the end of 

the ~einitialiiation phase. 

Bence th- circuit of Fiq, 4 ia very powerful, because it 
-

permits the order for reinitializinq tne oirouits of the arranqement 

to disappear before an application of the proqr~mming vol-tage !s 
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authorized. Moreover, this circuit includes the.•eans for 

inhi~itin9 the pro9ramminq voltage when the minimum supply voltaqe 

is not attained, so that upon connection to voltaqe, the 

authorization of the application of the proqrainminq voltage 

cannot have taken place except once the ~inimum operatinq voltaqe 

has been attained, on the one hand, and on the other, when the 

reinitialization siqnal is not active. In the event of an 

accidental or intentional reduction in the supply voltaqe, the 

presence of the supply voltage detection circuit (9) brings about 

aninhibi.tion of the authorization for a1;1plioation of the 

proqramminq· voltaqe Vpp as soon as.the supply voltage becomes 

less than or equal to the minim~m voltage for correct operation. 

However, it can happen that the arranqements embodied in 

acco:r;dance with the a.bove-described variant11 do not completely 

eliminate the risks of accidental erasure or writing in the 

proqrammable memory (5) at the time of reinitialization. 

In fact, in the variant embodied,· either the authorization 

to apply the prograln.l\\inq voltaqe is qiven at the same time as the 

reinitialization order disappears, or this authori~ation is 

delayed with respect to the.disappearance of the reinitialization 

orde~, but this delay depends solely on the tra~sition speea of 

the voltage level of the reinitialization siqnal, which may be 

quite fast. 

· .. Generally, the reinitializ~tion tokes place in accordance 

with a pro~ramined sequence, master-controlled by the olock of the 
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system, such that in certain exceptional cases the 

reinitialization may last until after the siqnal itself has 

disappeared. 

The arranqements described in conjunction with the above 

variants are such that when the reinitialization request siqnal 

is not active, an authoritation to apply the proqramminq voltaqe 

is qranted. However, in that case it oa.n happen that wp-itin9 or 

erasure is done accidentally before the reinitialization ia 
·. 

coropletely finished, beginning at the moment when the 

authorization fo~ application of the pr09"ramminq voltaqe is 

granted, if a eo~respondin9 order appears. 

The variant $hown in Fig. 5 makes it possible to avoid an 

accidental pr09ramminq when the reinitiali2ation ·request siqnal 

is no longer active while the reinitialization is not yet · 

completed. 

The arrangement of the ~nvention includes at least one 

register (11), the output of which is connected to the means (7) 

for inhibitinq the proqramminq voltage Vpp of the reproqrammable 

memory (5), and the reinitialization input of whioh is connected, 

via a combinational circuit (12), to the ou~put of a circuit (13) 

for automatic reinitialization upon connection to voltage, on the 

one hand, and on the other to the line for requestinq 

reinitialization of the arranqement in the course of operation, 

preferably via a reinitialization request signal level detector 
. ' . 

(8), so that this siqnal will be taken into account be9innin9 at 
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a predete:t'.'lnined threshold. The data input of the register (ll) 

is connected to a data output of the central prooessinq unit (2), 

in such a way as to be under the command of the central 

prooessin9 unit. 

In addition, the register (11) is connected to the olock 

(14) master-controlling the syste•. 

In this drawing figure, the.converter (6) ha~ also been 

sho'Wn between the supply source Vee and the proqramminq voltage 

~nhibitinq means (7). 

The automatic reinitialization cfrcuit (13) for example 

comprises a voltage detector associated with a pulse generator 

that sends an order for reinitialization of the reqister (11) as 

soon as the supply voltage Vee atta"ins the minimum value fOX' 

correct operation of the loqic circuits of the system. After its 

reinitialization, the.output of the register (ll) furnishes a 

siqnal such that the inhibiting means (7) prevent the application 

of the programni.inq voltaqe to the reprogrammable •emory (5). 

In order for the output of the register (ll) to be placed 

in a 9onfiquration such that the means (7) for inhibitinq the 

proqrammin9 voltaqe will authorize the application of this 

voltaqe to the reproqramnable ~e•ory (5), the processinq unit {2) 

must load the register (11) in a confiquration suoh that the 

outpµt of this re~ister "is in a state opposite that which it 

a$sumes at the time of the reinitialization. To accomplish this, 

one output CVpp of the processin~·unit (2) is connected to the 
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data input of the ~eqister (11). 

This makes the arranq~ment particularly powerful, since the 

reqiater (11) is placed in a confiquration corresponding to an 

authorization of the application of the proqramming voltage only 

by request of the processinq unit, when there is in fact a need 

to perform an erasure or writing. Henoe. the inhibitinq means (7) 

are activated whenever no writing or erasure is neoess-ary, a.nd 

the security is considerable. 

In one embodiment, the register (ll) comprtses an 

elementary memori~ation cell, which is preferably put in a 

predetermined state at the time of reinitialization. However, in 

exceptional cases, it c.an happen that such a cell assumes a 

different state at the tiltle of the reinitialization, which 

depending on the situation can lead to authorizing the 

application of the proqrammin9 Yoltage. For this reason, as 

illustrated by this Fig. 5, the application of siqnals for 

validating writ!nq WE or eras0~t~r.EE is preferably also 

subordlnated to the state of :4h:e: reqisters ( 15, 16) , which ·are 

initialized on connection to voltage in a state correspondinq to 

the prevention of the application of the writing validation 

siqnal and the erasure validation siqnal, respectively. In this 

Fiq. 5, the outputs of these two last registers ·(15, 16) are 

connected respectively.to the writinq validation WE and erasure 

validation EE inputs of the reproqrammaJ?le memory (5). 'l'his kind 

of direct connection is m~de in the case Where the output levels 
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of the aforementioned registers are compatible with the neoessary 

input levels for validatinq writing or erasure in the 

reprogrammable memory. In the case where the levels are not 

compatible, then it is necessary to provide a converter between 

the output of a register and the correspondinq input of the 

reproqrammable memory. When a writinq or era$ure operation must 

be performed, then the processing unit, via its output (CVpp), in 

synchronism with the clock, loads the register (11) that commands 

the inhibiting means (7) in a state authorizinq the application of 

the programming voltage, and simultaneously, it loads the 

register (15 and/or 16) in a state correspondinq to the 

authorization of the application of the writing and/or erasure 

validation ai9nal, depending on th$ operation required. outputs 

(CWE, CEE) of the processing unit (2) are connected for this 

purpose to the data inputs of the respective reqisters (15) and 

(16) • 
. . 

The embodiment is particularly advantageous because it can 

happen ti:iat one of the reqisters assumes an undesirable state 

during the reinitialization, yet·it is not very likely that all 

of the reqisters will accidentally assume an undesirable 

confit;JUration. 

Pig. 6 illustrates a variant in which the registers (11, 

15, 16) are shift reqisters with a serial input and parallel 
- . 

outputs, each Of Which thus include a non-unitary number of· 

multivibrators or ·Cells, the reinitialization inputs Of which·a~e 
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shared and are connected to the ooln):)inational circuit (12) 

identical to that of Fiq. 5 receivinq either the automatic 

reinitialization signal upon connection to voltage or a siqnal 

~equeating reinitialiiation in the course of operation, and the 

loadin9 of whi.ch, which ia done sequentially, is synchronized by 

the arranqement clock (14), such that t~e processing unit must 

execute a routine includinq a plurality of instructions in orde~ 

to load each of these reqisters. In a ~anner similar to Fig. 5, 

the._processinq unit includes outputs (CVpp, CWE, CEE) connected 

to the data inputs of the registers 11, 15, 16, respectively, to 

peT.111it the loadin~ of the registers r~quired by the desired 

operation. Moreover, a single loadinq configuration for each of 

these .reqisters a.uthorizes the application of the sig-nal that it 

commands; that is, it au.thorizes the application of the 

progranun.inq voltage Vpp for the register (ll), the authorization 
~ 

of the application of the writing validation siqnal WE· for the 

re9ister (15), or the authorization of the application of the 

erasure validation siqnal EE for the reqist~r (16). 

This is why in the embodi~ent shown in Fiq. 6 each register 

is asaociated with a different combinational cirouit: a first 

one (17) for the reqister (11) for proqramminq voltaqe 

autborization, a second one (18) tor the reqister (15) for 

authorizinq tha appllcation of the writing validation siqnal, and 

a third one (19) tor the register (16) authorizinq the 
. . 

applicat~on of the erasure validation rtiqnal. Each combinational 
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circuit contains as m.any ~nputs as the oorrespond.in9 register 

contains multivibrators, so that the state of each of the 

multivibrators of one ~eqister is reflected.at any moment to the 

corresponding combinational circuit. In addition, the 

combinational circuit correspondinq to a reqister has a sin9le 

output, which is connected to the correspondinq input of the 

reproqrammable memory that it conunands. This linkage is direct 

if the siqnals are compatible, or is done' via adaptor or 

converter circuits if the siqnals ate not compatible. Thus in 

the example shown, the output of the circuit (17) associated with 

the reqister (11) is connected to the command input of the means 

(7) for inh.ibitinq the programming voltage Vppr while the outp~ts 

of the combinational oirouits (18 and 19) are connected di~ectly 

to the respective inputs fo~ validatinq writinq and erasure of 

the reprogrammable memory (5). 

In one embodiment, the combinational circuits (17, 18, 19) 

use in combination with known loqic funotions such as OR, 

EXCLUSIVE OR, etc. 

The arranqement described in Fiq. 6 functions as follows: 

When writi~g is required, the register (ll) must be posi~ioned in 

a Gtate corresponding to the authorization of the application of· 

the _programm.inq voltage Vppt and the reqister (15) must 

ai~Ultaneously be aet in a state corresponding to the 
' 

authorization of the application of the writinq va_lidation siqnal 

WE, by executinq particular routines for loadinq each of thes~ 
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combined in such a way as to form a sinqle shift register (20), 

which is connected to ·a combinational circuit (21) that includes 

as many inputs as the reqister has :inultivil:>rators, and includ.es 

one output (210) for commandinq the application of the 

p~oqramming voltage Vpp, one' output (211) for oommandin9 the 

writin9 validation siqnal WE, and one output (212) commanding the 

erasure validation signal EE. This stJ'.'ucture makes it possible 

to µse only a sinqle addressinq mode when a writing or erasure 

operation is to be performed, brinqing about a systematic loadinq 

of the reqister (20). In that oase, the register will be loaded 

with different contents dependinq on whether an operation of 

writi.nq or of total or partial erasure of the.contenta of the 

reprogrammable memory (5) is involved. To this end, a loading 

output (CC) of the processinq unit (2) is connected to the serial 

data input of the reqister (20). 

Additionally, the reinitialization of the ~eqister· (20) is 

done in a manner similar to that which ensues in the case of Fig. 

61 that is, it.takes place either at the moment of connection to 

voltaqe by application Of an automatic reinitialization signal by 

the circuit (13), which reacts as a function of the level of the 

aupply voltage V00 , or upon a reinitialization order RAZ dur!nq 

normal operation of the system, with a combinational circuit (12) 

performinq a loqical OR function enabling the takinq into account 

of e~ther one or the other of these ord'ers. 

To .use tbis system, as many routinea as there are 
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possibilities of intervention- into the reprogrammable. meJI1.0ry (5) 

must be provided in the prog~am memory; for example, one routine 

co~respondinq to a complete erasure of this memory, one routine 

correspondinq to partial erasure, and one routine corresponding 

to writinq of new data must ~e provided. 

Moreover, various different ways of loadinq the shift 

reqister commandinq the erasures or writinq in the reprogrammable 

~emory can be imagined. 

Aa aeen above, the proqram memory may contain a plurality 

of complete routines, each corresponding to a specific operation 

(writinq, total erasure o~ partial erasure) to be performed upon 

the reproqrammable memory (5). 

The different variants that have jus~ been described above 

afford an increasing degree of security at the time of 

reinitialization of the system, to prevent modification or 

erasure of the data contained on the nonvolatile reprogrammable 

memory (5). The choice of one or the other of the variants is 

made as a function of the complexity of the arrangement and/or the 

level of security required • 

. ~ . If the processing unit accidentally executes ill-timed 

add~ess skips, however, the-different variants that have been. 

described above do not prevent the program from execution by an 

uncontrolled sequence, which in certain oases can brin~ about 

undesirable chanqes in the- reprogrammable memory (5). 

For this reason, in one embodimen._t, the memory (3) 
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· containing the operating program of the processing unit d.oes not 

contain any complete routine enablinq writing or erasure of the 

reprogrammable memory (5). Thus· if an ill-timed address skip 

should ocour, the processinq unit cannot.coltll!land an operation of 

this type by mistake. 

To this end, the program is arranqed. to be capable of 

writing a routine for writing or erasure of the J:eproqrammable 

memory (5) into the volatile memory (4); this routine comprises 

.inscribinq instI"U;ctions in the form of data into the volatile 

memory. 

·When all the instructions hav~ been written into the 

volatile memory (4)( the program contained in the memory (3) 

shunts to this routine inscribed in the·volatile memory, and this 

routine is then run. At the end of the writ~ng or erasure 

operation, the program contained in tbe memory (3l resumes 

control of operations by the overriding erasure of the routine 

contained in the volatile memory (4). Thus the routine oan then 

no longer be run. 

It is understood that thiS. solution can be provided only if 

the volatile memory (4) permits ex.ecution of the proqram there. 

This solution can be provided to realize·a routine for 

loadinq the shift reqister or registers described above in .. 
• f • 

conjunction with Fiqs. 6 and 7, but it will oe understood that it 

can be equally ap~lioable to loadinq a much simpler,routine into 

the volatile memory that would command the application.of the 
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>rder.s for programming and erasure and/or writing, at the time of 

lSe of the variants illustrated in Fiqs. 1~5. 

Hence the invention is particularly easy to use for any 

type of data processinq arrangement in which the reprogrammable 

memory {5) can be either totally or·partially reproqrannned by the 
. . 

processing unit (2), and similarly it ia desiqned to be 

applicable to either monolithic or non-monolithic systems. Thus· 

it j:s applicable more pax-tioularly to monolithic autoproqrammable 

microprooeasors, the proqramminq voltage Vpp of the nonvolatile 

memory of which is furnished based on the qeneral supply voltaqe 

source, an.d for which security must be provided at the titne it is 

connected to or disconnected from voltaqe, as well as during the 

reinitialization phases. 

.. 
' 
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CLAIMS: 

1. A data processing system, inoludinq at least one 

p:rocessinq unit (2) and at least one nonvolatile memory (5) that 

is electrically erasable and reprogrammable at lea•t under the 

partial control of the processing unit, characterized in that it 

incl~des means (8, Sb, 12) for detecting a siqna.l requesting 

reinitialization. of the reqisters of the system, which eo:mmand 

means (7, 11, ·1s, 16, 20) bringinq about the inhibition of the 

application of at least one siqnal (Vppr WE, EE) necessary fo~ 

the progranu;ninq of the nonvolatile memory (5), at least when ·sai4 

signal (RAZ) requestinq reinitialization of the reqiste:rs of th_e . 

arrangement bas a level (RAZl) sufficient to activate the 

reinitialization. 

2. The. arra.nqement as defined by claim l, Qharact·erized in 

that for its reproqramming,_ the reprogramntable memory (5) 

reqUires at least the application of a programminq voltage (Vpp), 
inhibition · 

and that the4;;J~!i\i-means (7, 11, 20) act upon said p:r:oqranuning 

voltaqe, 

3. The data prooessinq arranqement as define.Cl by clai• 2, 

chara.oterlzed iri that for its reproqramming, the X'eprogral\U\lable 

·memory (5) :requires the application ·of a writing validation 

si.qnal {WE) and.for an erasure validation si;nal (E:E), and that 
- -----·--- --- -- -- -- - ------
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the inhibiting means are provided to act ·upon one and/or the 

otbe~ of these signals (WE, EE). 

4. The data processing arran~ement as d~fined by any of 

the. foreqoinq claims, oharaoteri~ed in that the detection and 

inhibitinq means (7, 11, 15, ~6, 20) include on the one hand 

first neans (8, ab, 13) for detecting a first level (RAZ1) of 

said reinitialiiation request signal, the input (81) of which 

mean$ receives said reinitialization ~equast sisnal, and on the 

other hand a inhibiting circuit per se (7, 11, 15, 16, 20), the 

input of which is connected to an output (82) of the detection 

means, such that the inhibitinq circuit is commanded by said 

detection means, in order that a command signal brin;inq about 

the inhibition of ~t least one signal necessary for the 

programminq of the reproqrammable memory (5) will be applied ~o 

the inhibitinq means as lonq as the reinitialization request 

siqnal is between said first level and its active. levei. 

s. The data processinq arran9ement as defined by olaim 4, 

characterized in that the inhibiting oi~ouit (7) is an electronic 

awitoh (73) commanded by said detection means (8, Sbh 

6.. The data processing arranqement as defined by claim 4, 
.. 

characterized in that one output (83) ox the first detection 

•eans (8) is connected to the reinitialization input of the 
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the inhibiting means are~provided to act upon one and/or the 

other of these signals (WE, EE). 

4 • The data processing arran9ement as defined by any of. 

the foreqoinq claims, oharacteriied in that the deteotio~ and 

inhibitinq means (7, 11, 15, 16, 20) include on the one hand 

first ~eans (8, Sb, 13) for detecting a first level (RAZ1) of 

said reinitialization ~equest signal, the input (81) of whioh 

means receives said reinitialization request signal, and on the 

other.hand a inhibiting circuit per se (7, 11, 15, 16, 20), the 

input of which is connected to an outp~t (82) of the detection 

means, such that the fnhibitinq circuit is commanded by said 

detection means, in order that a colt\ll\and siqnal brin~inq about 

the inhibition of at least one signal necessary for the 

proqramminq of the reprogrammable memory (S) will be applied to 

the inhibitinq means as long as the reinitialization request 

siqnal is between said first level- and its active level. 

s. The data processiriq arrangement as defined by olaim 4, 

characterized in that the inhibiting circuit (7) is an electronic 

awitch (73) commanded by said detection means (B, Sb). 

6. ~he data processinq arrangement as defined by claim 4, 

characterized in that one output (83) of the firat detection 

means (8) is connected to the reinitialJ,2ation input of the 
. . 
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proces-sinq unit (2) in order to apply a reinitialization order to 

it when the request siqnal has attained sa.id fi:rst level. 

?. The data processinq arran~ement aa defined by one of 

the claims 4 or 5, characterized in that it includes seoond means 

(10) for detecting a second level (RAZ2) ·of the reinitialization 

request. si9nal, ·the output of which means is connected to the 

reinitialization input of the processinq unit {2), in such a way 

as tp validate ~e application of a reinitialization order to the 

processing unit (2) once the first detection means (8, Sb) bave 

brouqht about the inhibition of the application of at least one of 

the signals necessary for proqrall\lQinq, and such as to invalidate 

the reinitialization order before the de-inhibition is authorized 

by the first means. • 

s. The arrangement as defined by claims 4-7, characteriied 

in that it includes means (13) such as a threshold detector to 

issue a reinitialization request signal upon tbe connection to 

voltage of the system when the supply value (V00) has attained a 

minimum value (Vee min) at which the 109!0 oirouits of the 

arrangement function correctly, that it further includes internal 

means for requesting reinitialization in the course of operation, 

and that the inbibitinq means (7, 11, 15~ 16, 20) are connected 

in such a way as to take into account either one or the other of 

these-reinitialization request signals ilnpartially. 
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9. The data processinq arrangement as defined by claim s, 

characterized in that the inh~biting means include at lea.st one 

reqiater (11, 15, 16, 20) inoludinq one input for 

reinitialization siqnals, and that the output Of this register ia 

connected to means (21) for commandin~ at least one of the 

siqnals ·(Vppi WE, EE) necessary for proqrauinq the 

reproqrammable memory (5), and that this reqister is arranged so 

that a reinitialization order positions it in a configuration 

corresponding to inhibiting of the proqramminq, and that this 

reqister has a sinqle conf iquration in accordance with which it 

must be loaded to authorize programming, the loadinq of a 

reqister takinq place via a suitable output· (CVpp, CWE, CEE) of 

the processing unit, in. synchronism with a. clock of the ayatem. 

10. The data processinq arranqement as defined by claim 9, 

characterized in that one reqister (ll, 15, 16, 20) is a shift 

reqister with serial inputs and parallel outputs, the loadS.nq 

input of which is connected to the processing unit (2) in such a 
. . 

way as to be capable of being loaded at the time of execution of 

a loading routine that follows a proq~amming request, and that 

the outpu.ts of this reqister are connected to one another via a 

combinational circuit (21) furnishing an authorization signal for 

the applicatiorr of at least one of the siqnals neoessary for 

...... 
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·11. The data processing arranqement·as defined by claim 

10, characterized in that it includes a single shift reqiste~ 

( 20) with serial input and parallel outputs, a combinationa.l. 

circuit (21) receiving the signal of each of the outputs of .the 

reqister, said combinational circuit (21) including as many 

outputs as the reprogrammable memory ( 5 ). has proqramminq command 

inputs (Vppi WE, EE), such that as a function of the contents of 

the re9ister followinq a request for a given proqramminq mode 

(~ritinq or partial or total erasure), the combinational circuit 

(21) authorizes solely the application of the signals necessary 

for the proqranuninq ~ode selected, and that the input of said 

register is connected to one output (CC) of the processinq unit. 

12. The data processinq arr~nqement as defined by on~· of 

the claims l-11, characterized in that it includes a proqram . 

memory (3) a.nd a p~oqram fOX' commanding writing- or erasut"e of the 

reproqranunable memory (5) resident in said pi-oqram memory (3). 

13. The data processing arrangement as defined by one of 

claims 7-11, characterized in that includes a proqram memory (3) 
. 

and a proqram for loading the reqister, as a function of the 

proqramminq mo.de selected, resident in said proqrall\ memory (3). 
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14. The data processinq arrangement as defined by claims 

12 and 13, characterized in that the OOlnll'tand and loadinq proqr~ms 

are merqed. 

15. The data processing arranqement as defined by one of 

claims 12-14, characterized in that a command and/or loading 

progra.rn is executed on the basis of instructions that are loaded 

into the voiatile memo:ry (4) by the processing unit (2), 

followinq a requeat ·for a qiven pro.qramming mode. 

16. The data processing arrangement aa defined by claim 

12, characterized in that the instructions loaded into volatile 

memory following a request for a qiven proqrammin9 ~ode of the 

reprogrammable memory (5), are erased as soon as the progranuninq 
is completed. 

17. The data p~ocessinq arranqement as defined by any one 

of claims 1-16, characterized in that it has the structure of a . 

monolithic autoprogranunable microprocessor. 
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