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incoming signal is below a high frequency limit. The way of counting the
clock pulses and comparing the The Invention relates to a method of
frequency  final value of the counter with a value representing a
discrimination of an a.c. voltage by means of a proc-  predetermined
frequency are carried out the same as essor linked to the a.c. voltage, in
which:    5   in the frequency detection device. - a first zero-crossing of
the a.c. voltage is de-  Both these devices comprise separate counters,
tected in response to which a program in the  comparators and clock pulse
generators. This means processor is Initiated;                      that
apparatuses comprising such devices are sup- - this program comprises a
loop with a fixed    plied with an extra counter, an extra comparator and
number of instructions, the cycle time of the   10  an extra clock pulse
generator. When the device of loop being much smaller than a minimum fore-
US 4,231,029 is to discriminate among more than two seeable period of the
a.c. voltage and        frequencies, the method should be repeated during -
this loop comprises a counting Instruction for  additional half periods,
whereby in each half period counting the number of passed loop cycles.
the number of clock pulses is to be compared with a The Invention likewise
related to a device suitable  15  different predetermined value. for
implementing this method.                          It is an object of the
invention to enable discrim- Such a method Is known from Japanese Patent
ation among various frequencies completely on the Application No. 56-145261
laid open to public Inspec-  basis of software during one half period of
the a.c. vol- tion. In this Japanese Patent Application two possible  tage.
frequencies of an a.c. voltage are discriminated by   20  For this purpose,
the method according to the in- generating, after a zero-crossing of the
a.c. voltage,  ventlon is characterized in that a signal that has a
duration comprised between the    - this loop comprises a detecting
instruction for periods belonging to the two possible frequencies. At
detecting a next zero-crossing; the terminal instant of this signal the
polarity of the  - in response to the detection of this next zero- a.c.
voltage Is perceived, which polarity forms an in-  25  crossing the loop Is
abandoned; dication for the frequency to be determined. If the po-  -
subsequently, the number of passed loop cy- larity Is then equal to the one
immediately after the   cies is compared to at least a first preset value
detected zero-crossing, the period is shorter than the  and duration of the
signal. With opposite polarities the per-  - depending on the result of the
comparison at lod is longer than the duration of the signal. In the for-
30  least a first output conductor of the processor mer case the frequency
Is the higher of the two and     is moved to a corresponding logic state.
in the latter case the lower of the two.              After a first
zero-crossing Is detected the pro- Thus, in this context it is only
possible to discrim-  gram counts the number of loop cycles passed inate
between two optional frequencies, because the  through, whose cycle times
are known, until a next polarity either remains the same or changes signs.
35  zero-crossing is detected. This total number of loop In the European
Patent Application No. A-       cycles passed through is decisive for the
time Interval 0058050 a device for frequency detection is dis-   between
the two zero-crossings and thus also for the closed. This device detects
the zerocrossing of an AC  period of the a.c. voltage. Then, the total
number of Input voltage. In response thereto clock pulses, hav-  loop
cycles passed through Is compared with one or ing a known repetition
interval and generated by a   40  more preset values. When a comparison is
made with clock pulse generator circuit, are counted by a sepa-  one preset
value, the total number of loop cycles rate counter, until a second
zerocrossing of the AC  passed through is smaller or larger than this value
and voltage is detected. The value of the counter Is then  thus a
distinction can be made between two possible compared by a separate
comparator with a value rep-  frequencies. In this case a single output
conductor resenting a predetermined frequency. In conse-  45  will suffice
for displaying the result of the comparison quence of this comparation it
is decided whether the  (for example, the logic value one"for the
highestfre- frequencyof the inputvoltage is smaller or larger than  quency
and the logic value "zero" for the lowest fre- the predetermined frequency.
quency). The US-patent No. 4,231,029 describes a device     An embodiment
of the method according to the for generating an alarm signal when the
frequency of  50  Invention is characterized In that, an AC inputvoltage is
outside a predetermined range.  - in dependence on the comparison with the
first These device differs from the device described here-    output
conductor the number of passed loop above in that the zero crossing
detector activates a    cycles is compared with at least a second pre-
clock pulse generator after a first zero cross and de-  set value, and
activates the clock pulse generator after a second  55  - at least a second
output conductor of the proc- zero cross. During a first halfperiod the
circuit tests if  essor Is moved to a corresponding logic state. the
Incoming signal is above a lowfrequency limit and  When comparing with tow
or three preset values during a succeeding halfperiod the circuit tests if
the  respectively, a distinction can be made between 2    
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possible frequencies respectively, In this  ample, a telephone set, Is
connected to the electric case two output conductors will suffice for
displaying  mains, whose frequency is 50 or 60 Hz, the program the result
of the comparison (for example, if a distinc-  whose flow chart is
represented in Fig. 1 is initiated. tion is made between four possible
frequencies, the  The number of passed loop cycles, indicated by the values
`zeio' (00), one6 (01), "twou (10) and 'three"   5   letter i, receives the
value zero (block 1). Then, the (11) can be chosen for the respective
possible fre-  program tests whether a zero-crossing occurs in the
quencies).                                          a.c. voltage of the
electric mains (block 2). As long as The method according to the invention
does not   this does not happen, the program continues testing. need extra
dock pulse generators, counters or corn-  The hardware link between the
processor and the parators as in the prior art. The functions of these   10
electric mains required for detecting a zero-crossing components are taken
care of by the processor, which  will generally already be available, for
example, If the In most modern apparatuses, like for example a mod-
telephone set displays the time of day on an alphanu- ern telephone, is
present already. Furthermore dis-  meric display. The a.c. voltage of the
electric mains crimination can be made among a high number of fre-
provides a better long-term stability than the relative- quencies without
repetition of the method during ad-  15  ly inaccurate processor dock.
ditlonal half periods. Away to achieve this goal will be  If the hardware
link between the processor and worked out in the detailed description. It
Is also easy  the electric mains is not available, this link can be re- to
adjust a device, working according the Invention, to  allsed simply and
Inexpensively in a manner known to another frequency range. This can be
done by modi-  those skilled in the art. o"-'   fying the length of a loop
cycle by increasing or de-  20  If the program detects a zero-crossing in
the a.c. creasing the number of instructions used therein.   voltage of the
electric mains (block 2), the program The invention will now be further
explained with  will enter a loop (blocks 3 and 4). This loop comprises the
aid of embodiments represented in the drawing   a fixed amount of
Instructions and consequently has Figures, In which:
a constant cycle time of, forexample, 1 lgsecs. In this Fig. 1 shows a flow
chart of the method according   25  loop the number of passed loop cycles i
is first incre- to the Invention of discriminating between two   mented by
one (block 3) and then tested for a zero- possible frequencies;
crossing of the a.c. voltage (block 4). As long as this Fig. 2 shows
another flow chart of the method ao-  zero-crossing is not detected the
program remains in -__     cording to the invention of discriminating among
the loop (proceed to block 3). If the zero-crossing is four possible
frequencies;                  9o   detected indeed, the program will leave
the loop and test whether the number of passed loop cycles i ex- Fig. 3
shows a block diagram of a device suitable  test wheset nuer of  5). If
cy d es thex- for implementing the method according to the in-  ceeds a
preset value k (block 5). If It doss, the pro- vention.
gram will select a frequency of 50 Hz (block 6). If the number of passed
loop cycles i does not exceed the The flow chart represented in Fig. 1
comprises 7   35   preset value k, the program will choose in favour of a
blocks, having the following descriptions:          frequency of 60 Hz
(block 7). - block I (start; 1=0); when the method Is started  With a
frequency of 50 Hz the in)rval between the number of passed read cycles I
is set to  two consecutive zero-crossings (a half period) is 10 zero;
msecs. With afrequency of 60 Hzthis is approximate- - block 2 (test
zero-crossing, V=0?); as long as   40  ly 8.33 msecs. In the former case
the number of no zero-crossing of the a.c. voltage Is detected,  passed
loop cycles will be approximately 1000, In the the method continues testing
for this; If a zero-  second case approximately 833. Avalue situated be-
crossing is detected indeed: proceed to block 3;  tween 833 and 1000, for
example, the value 900, Is - block 3 (i:=i+1); the number of passed loop
cy-  then to be chosen for k. des I is incremented by one;              45
The flowchart represented in Fig. 2 comprises 11 - block 4 (test
zero-crossing, V=0?); as long as  blocks having the following descriptions:
no zero-crossing is detected: return to block 3;  - block 1 (start; 1=0);
see Fig. 1; blocks 3 and 4 together form a read cycle; If a   - block 2
(test zero-crossing, V=0?); see Fig. 1; zero-crossing is detected indeed:
proceed to      - block 3 (i:=1+1); see Fig. 1; block 5;
50      - block 4 (test zero-crossing, V=0?); see Fig. 1; - block 5 (test
i>-k?); I Is the number of passed   - block 10 (test ick1?); kl is the
first presetvalue; loop cydes; k Is the preset value; if i>k: pro-     if
ik1, proceed to block 11, otherwise proceed ceed to block 6, otherwise
proceed to block 7;      to block 16; - block 6 (50 Hz); the frequency of
the a.c. vol-   - block 11 (test i>k2?); k2 isthe second presetval- tage is
50 Hz;                            55        ue (k2>k); If ik2 proceed to
block 12, other- - block 7 (60 Hz); the frequency of the a.c. vol-     wise
proceed to block 15; tags is 60 Hz.
-block 12 (test i k3?); k3 Is the third preset value If adevice comprising
a processorsuch as, forex-      (k3>k2); if i>k3, proceed to block 13,
otherwise 3   
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proximately 167 U1secs (approximately 16 loop cy- - block 13 (1000 Hz); the
frequency of the a.c.  cles) and a frequency of 4000 Hz has an interval of
voltage is 1000 Hz;                           125 psecs (approximately 12
loop cycles). The first - block 14 (2000 Hz); the frequency of the a.c.
preset value ki is then to be chosen between the val- voltage is 2000 Hz;
5   ues 12 and 16, for example the value 14. The second - block 15 (3000
Hz); the frequency of the a.c.  preset value k2 is then to be chosen
between the val- voltage is 3000 Hz;                           ues 16 and
25, for example, the value 20. The third - block 16 (4000 Hz); the
frequency of the a.c.  preset value k3 is then to be chosen between the
val- voltage is 4000 Hz.                           ues 25 and 50, for
example, the value 37. A program operating along the lines of this flow
10  Fig. 3 shows a block diagram of an arrangement chart discriminates
among four possible frequencies  suitable for implementing the method
according to the which are 1000, 2000, 3000 and 4000 Hz in this ex-
invention and comprising a processor 20 having an in- emplary embodiment.
put conductor 21 and an output conductor 22, which When the program is
initiated the number of     are both coupled to the memory fields 23 inside
the passed loop cycles i is assigned the value zero. Sub-  15  processor
20. In these memory fields 23 a first zero- sequently, the program tests
whether there is a zero-  crossing detector function 24, a second zero-
crossing of the a.c. voltage (block 2). As long as this  crossing detector
function 25, a counter function 26 is not the case, the program continues
testing for this.  and a comparator function 27 are realised by means
Concerning the hardware link between the processor  of software. After a
first zero-crossing is detected by and the a.c. voltage et holds, as
already described with  20  the first zero-crossing detector function 24
the pro- respect to Fig. 1, that If this link is not available, it can
gram with the loop with the fixed number of instruc- be realised simply and
inexpensively in a manner   tions Is Initiated as is the counter function
26, count- known to those skilled in the art.                 ing the
number of passed loop cycles. After a next If the program detects a
zero-crossing of the a.c.  zero-crossing is detected by the second zero-
voltage (block2), the programwill entbra loop (blocks   25  crossing
detector function 25, this counter function 3 and 4) with a fixed number of
Instructions. Conse-  26 is stopped. The comparatorfunction 27 then com-
quently, the cycle time Is constant, again 1 Ojisecs, for  pares the count
of the counter function 26, this count example, as was also assumed in the
description of  being equal to the number of passed loop cycles, with Fig.
1. By Increasing or decreasing respectively, the  one or a plurality of
preset values and, in response number of instructions in the loop the cycle
time be-  30  thereto, applies an output signal to output conductor comes
longer or shorter respectively, and can be   22 which is consequently moved
to a logic state be- brought to a desired value depending on the size(s)
longing to the result of the comparison. of the frequency(les) to be
determined. In this loop first the numberof passed read cycles I is
Incremented.by one (block 3) and then It Is tested   35   Claims whether
there is a zero-crossing of the a.c. voltage (block 4). If the
zero-crossing is detected the program  1. A method of frequency
discrimination of an a.c. will abandon the loop and test whether the number
of   voltage by means of a processor linked to the a.c. passed loop cycles
I exceeds a first preset value k1   voltage, In which: (block 10). If It
does not exceed this value, the pro-  4o  - a first zero-crossing of the
a.c. voltage is gram will choose in favour of a frequency of 4000 Hz
detected In response to which a program In (block 16). If itdoes exceed
this value the program will   the processor is initiated; test whether the
number of passed loop cycles I ex-       - this program comprises a loop
with a fixed ceeds a second preset value k2 (block 11). If it does
number of instructions, the cycle time of not exceed this value, the
program will choose in fa-  45  this loop being much smaller than a mini-
vour of a frequency of 3000 Hz (block 16). If it does       mum foreseeable
period of the a.c. voltage exceed this value, the program will test whether
the        and number of passed loop cycles i exceeds a third preset     -
this loop comprises a counting instruction value k3 (block 12). If it does
not exceed this value, the  for counting the number of passed loop cy-
program will choose in favour of a frequency of 2000   5o   des, Hz and if
It does, the program will choose in favour of    characterized In that a
frequency of 1000 Hz.                                   - this loop
comprises a detecting instruction At a frequency of 1000 Hz the interval
between          for detecting a next zero-crossing; two consecutive
zero-crossings (a half period) is 500     - In response to the detection of
this next psecs, which corresponds with approximately 50 loop  5s
zero-crossing the loop is abandoned; cycles. Similarly, for a frequency of
2000 Hz an inter-   - subsequently, the number of passed loop val Is found
of 250 psecs (approximately 25 loop cy-        cycles Is compared to at
least a first preset cles). A frequency of 3000 Hz has an interval of ap-
value and 4   
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!  ! proceed to block 14;                          proximately 187 Usecs
(approximately 18 loop cy- - block 13 (1000 Hz); the frequency of the a.c.
des) and a frequency of 4000 Hz has an interval of voltage Is 1000 Hz;
125 psecs (approximately 12 loop cycles). The first - block 14 (2000 Hz);
the frequency of the a.c.  preset value k1 is then to be chosen between the
val- voltage is 2000 Hz;                      5   ues 12 and 16, for
example the value 14. The second - block 15 (3000 Hz); the frequency of the
a.c.  preset value k2 is then to be chosen between the val- voltage is 3000
Hz;                           ues 16 and 25, for example, the value 20. The
third - block 16 (4000 Hz); the frequency of the a.c.  preset value k3 is
then to be chosen between the val- voltage Is 4000 Hz.
ues 25 and 50, for example, the value 37. A program operating along the
lines of this flow   io  Fig. 3 shows a block diagram of an arrangement
chart discriminates among four possible frequencies  suitablefor
implementing the method according tothe which are 1000, 2000, 3000 and 4000
Hz in this ex-  invention and comprising a processor20 having an In-
emplary embodiment.                                put conductor 21 and an
output conductor 22, which When the program is initiated the number of
are both coupled to the memory fields 23 Inside the passed loop cycles i is
assigned the value zero. Sub-  15  processor 20. In these memory fields 23
a first zero- sequently, the program tests whether there is a zero-
crossing detector function 24, a second zero- crossing of the a.c. voltage
(block 2). As long as this  crossing detector function 25, a counter
function 26 is not the case, the program continues testing for this.  and a
comparator function 27 are realised by means Concerning the hardware link
between the processor  of software. After a first zero-crossing Is detected
by ~-2-  and the a.c. voltage it holds, as already described with  20  the
first zero-crossing detector function 24 the pro- respect to Fig. 1, that
If this link is not available, it can  gram with the loop with the fixed
number of instruc- be reallsed simply and inexpensively in a manner   tions
is Initiated as Is the counter function 26, count- known to those skilled
In the art.                 ing the number of passed loop cycles. After a
next If the program detects a zero-crossing of the a.c.  zero-crossing Is
detected by the second zero- voltage (block 2), the programwill entera loop
(blocks  25  crossing detector function 25, this counter function 3 and 4)
with a fixed number of Instructions. Conse-  26 Is stopped. The
comparatorfunction 27 then com- quently, the cycle time is constant, again
I Opsecs, for  pares the count of the counter function 26, this count
example, as was also assumed In the description of  being equal to the
number of passed loop cycles, with Fig. 1. By Increasing or decreasing
respectively, the  one or a plurality of preset values and, in response
number of instructions in the loop the cycle time be-  3o  thereto, applies
an output signal to output conductor comes longer or shorter respectively,
and can be   22 which is consequently moved to a logic state be- brought to
a desired value depending on the size(s)  longing to the result of the
comparison. of the frequency(ies) to be determined. In this loop firstthe
numberof passed read cycles I Is incremented by one (block 3) and then It
Is tested   35   Claims whether there is a zero-crossing of the a.c.
voltage (block 4). If the zero-crossing is detected the program  1. A
method of frequency discrimination of an a.c. will abandon the loop and
test whether the number of   voltage by means of a processor linked to the
a.c. i    passed loop cycles i exceeds a first preset value k1   voltage,
in which: (block 10). If it does not exceed this value, the pro-  4o  - a
first zero-crossing of the a.c. voltage is gram will choose in favour of a
frequency of 4000 Hz       detected In response to which a program in
(block 16). If it does exceed this value the program will  the processor is
initiated; test whether the number of passed loop cycles i ex-      - this
program comprises a loop with a fixed ceeds a second preset value k2 (block
11). If It does      number of instructions, the cycle time of not exceed
this value, the program will choose in fa-  45  this loop being much
smaller than a mini- vour of a frequency of 3000 Hz (block 15). if it does
mum foreseeable period of the a.c. voltage exceed this value, the program
will test whether the       and number of passed loop cycles i exceeds a
third preset    - this loop comprises a counting instruction valuek3 (block
12). If it does not exceed this value, the  for counting the number of
passed loop cy- program will choose in favour of a frequency of 2000   6o
des, Hz and if it does, the program will choose in favour of
characterized in that a frequency of 1000 Hz.
- this loop comprises a detecting instruction At a frequency of 1000 Hz the
interval between         for detecting a next zero-crossing; two
consecutive zero-crossings (a half period) Is 500    - in response to the
detection of this next psecs, which corresponds with approximately 50 loop
a5   zero-crossing the loop is abandoned; cycles. Similarly, for a
frequency of 2000 Hz an inter-  - subsequently, the number of passed loop
val is found of 250 psecs (approximately 25 loop cy-       cycles is
compared to at least a first preset cles). A frequency of 3000 Hz has an
interval of ap-       value and 4   
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ll S - depending on the result of the comparison         Schleifenzykien,
at least a first output conductor of the proc-    dadurch gekennzeichnet,
daB essor is moved to a corresponding logic          - diese Schleife eine
Detektionsinstruktion state.
umfaBt zum  Datektieren eines nachten 5           Nulldurchgangs 2. A
method of frequency discrimination of an a.c.       - in Antwort auf die
Detektlion dieses nach- voltage according to claim 1, characterized in
sten Nulldurchgangs die Schleifeverlassen that,
wird, - in dependence on the comparison with the        - daraufhin die
Anzahl durchlaufener Schlei- first output conductor the number of passed
10  fenzykien mit mindestans olnem vorbe- loop cycles Is compared with at
least a seo-      stimmten Wert verglichen wird und ond preset value, and
- je nach dem Verglelchsergebnis minde- - at least a second output
conductor of the         stens ein Ausgangsleiter des Prozessors in
processor Is moved to a corresponding log-        einen zugeordneten
logischen Zustand ge- ic state.                             15
bracht wird. 3. Adevicesuitableforimplementingthemethodas      2. Verfahren
zum Differenzberen von Frequenzen claimed in claim 1, comprising the
processor      einer Wechselspannung nach Anspruch 1, da- which is linked
to the a.c. voltage and arranged  durch gekennzeichnet, dag for performing
the following steps;       20         - je nach dem Verglelch mit dem
ersten Aus- - detecting the zero-crossing of the a.c. vol-      gangslalter
die  Anzahl durchlaufener tage in response to which in the processor
Schleifenzyilen mit wenigstens einem the program comprising the loop with a
zwelten vorbestimmten Wert verglichen fixed number of instructions is
started of        wird und which loop the cycle time is much shorter  25
- wenigstens ein zweiter Ausgangsleiter des than the minimum foreseeable
period of the         Prozessors in elnen entsprechenden logi- a.c. voltage
and                                  schen Zustand gebracht wird. - adding
the number of passed loop cycles, characterized in that the processor is
fur-  3. Vorrichtung zum Implementieren des Verfahrens ther arranged for
performing the following   30  nach Anspruch 1, wobel der mit
derVersorgungs- steps;
wechselspannung verbundene Prozessor vorge- - detecting the next
zero-crossing during       sehen ist, der die nachfolgenden Verfahrens-
each loop cycle;                              schritte duchfihrt: -
abandoning the loop after detection of this     - Detektieren des
Nulldurchgangs der Ver- next zero-crossing,                   35
sorgungswechselspannung In Antwort wor- - comparing the number of passed
loop cy-           auf In dem Prozessordas Programm mitder des with at
least a first preset value and        Schleife mit einer fasten Anzahl
Instruktio- - depending on the result of the comparison,        non
gestartetwird, wobel die Zykluszelt der moving at least a first output
conductor to        Schielfe viel kurzer bst als die minimal vor- the
corresponding logic state.        40           hersehbare Periode
derWechselspannung und - das Addieren der Anzahl durchlaufener
PatentansprOche                                           Schleifenzykien,
dadurch gekennzeichnet, daM der Prozes- 1. Verfahren zum Differenzieren von
Frequenzen   45       sorweiterhin vorgesehen istzum Durchfflh- einer
Wechselspannung mittels eines mit der            ren der nachfolgenden
Verfahrensschritte: Wechselspannung  verbundenen  Prozessors,            -
das Detektieren des nAchsten Nulldurch- wobel:
gangs wahrend jedes Schleifenzyldus; - ein erster Nulldurchgang
derWechselspan-        - das Unterbrechen  der Schlelfe nach nung
detektiert wird, worauf in dam Prozes-  co   Detektiion dieses nachsten
Nulldurch- sor sin Programm gestartet wird;                  gangs; -
dieses Programm alne Schielfe umfalt mit        - das Verglelchen der
Anzahl durchlaufener einer festen Anzahl von Instruktionen, wo-
Schleifenzyklen mit wenigatans einem er- be! die Zykduszeit dieser Schlelfe
viel idol-     stan vorbestimmten Wert und ner bst als eine minimal zu
erwartende Pe-  55  - je nach dam Ergebnis des Vergleichs, das riode der
Wechselspannung, und                    ilberfflhren  wenigstens  aines
ersten - die Schielfe eine Zahlinstruktion umfalt          Ausgangsleitens
in den entsprechenden lo- zum  Zahlen der Anzahl durchlaufener
giachen Zustand. 5    
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Revendlcatlons                                           cours de chaque
cycle de boucle; - abandon de la boucle apres d6tection de ce 1. Proced6 de
discrimination de frequences d'une         passage par z6ro sulvant;
tonsion alternative A 'aide d'un processeur         - comparaison du nombre
de cycles de bou- connecte A la tonsion alternative, dane loquel:    5  de
parcourus avec au moins une premiere - un premier passage par zero de la
tension        valour pr6d6terminee, ot alternative est d6tect6 en r6action
auquel     - en fonction du resultat de la comparalson, un programme du
prooesseur est initi6;           deplacement d'au  moins un premier - ce
programme comprend une boucle avec            conducteur de sortie vers
l'tMat logique un nombre fixe d'instructions, le temps de  10
correspondant. cycle de la boucle etant bien plus petit qu'une periode
minimum pr6visible de la tension alternative, et - cette boucle comprend
une instruction de comptage pour compter le nombre de cy-  15 des de boucle
parcourus, caract6rIs6 en ce quo: - cette boucle comprend une Instruction
de ddtection pour d6tecter un passage par z6ro suivant;
20 - en rdaction A la d6tectlon de ce passage par z6ro suivant, la boude
est abandonnee; - ensuite, le nombre de cycles de boucle par- courus est
compare A au molns une premie- re valour pred6termin6e, et          25 - on
fonction du r6sultat de la comparaison, au moins un premier conducteur de
sortie du processeur est deplace vers un etat lo- gique correspondent. 30
2. Procede de discrimination de frequences d'une tension alternative selon
la revendication 1, ca- racterise en ce quo: - en fonction de la
comparalson avec le pre- mier conducteur de sortie, le nombre de cy-  35
des de boucle parcourus est compar6 A au moins une deuxieme valour
prdd6termin6e, et - au moins un deuxieme conducteurde sortie du processeur
eat d6plac6 vers un Mtat lo-  40 gique correspondent 3. Dispositif
convenant pour mettre en oeuvre le proced6 selon la revendication 1,
comprenant le processeur qui est connect6 A la tension alterna-  45 tive et
prevu pour executer les 6tapes suivantes: - de~tction du passage par zro de
la tension alternative en reaction A quol le programme du processeur
comprenant la boucle avec un nombre fixe d'instructions est lanc6, le  6o
temps de cycle de ladite boucle etant blen plus court quo la periode
minimum pr6visl- ble de la tension alternative, at - addition du nombre de
cycles de boucle parcourus, caractris6 en ce quo Is proces-  55 sour est,
en outre, pr6vu pour executer les 6tapes suivantes: - detection du passage
par zero suivant au 6    


