Europaisches Patentamt

a’ European Patent Office

Office auropéen des brevets

@

Date of publication of patent specification :
07.09.94 Bulletin 94/36

@1 Application number : 89311133.6

@2 Date of filing : 27.10.89/

L \\\\\\\\\\\\\\\I\\\\\|\\\|\\||\\\\\E\l\/f’

(1) Publication number : 0 366 495 B

EUROPEAN PATENT SPECIFICATION

6) Int. C1.°: GO4G 15!00/

(69) Numerical value setting devlca/

EP 0 366 495 B1

Priority : 28.10.88 JP 272460/88

Date of publication of application :
02.05.90 Bulletin 90/18 .

Publication of the grant of thééent:

07.09.94 Bulletin 94/36

Designated Contracting States:
AT BE CH DE ES FR GB GR IT L1 LU NL SE

References cited :
GB-A- 2 188 749
PATENT ABSTRACTS OF JAPAN, vol. 10, no.
229 (P-485)(2285) 8 August 1986; & JP-A-61 062
891
PATENT ABSTRACTS OF JAPAN, vol. 7, no.
220 (P-226) 30 September 1983; & JP-A-58 113
889 :

/

Proprietor : OMRON CORPORATICN e
10, Tsuchido-cho i
Hanazono b
Ukyo-ku {4 A
Kyoto 616 (JP)

@ Inventor : Tomioka, Kiyotaka
B16-12 Kasumizaka
Tanabe-cho

-1 Tsuzuki-gun Kyoto (JP)
Inventor : Yamamoto, Hiroyuki 222
Shimoyoko-cho Tobu
Ninnajikaldo-Onmaedorinishliru

- Kamigyo-ku
Kyote-shi Kyoto (JP)
Inventor : Tanaka, Hideaki
13-8-710 Korizawa-cho
Nishikyogoku
Ukyo-ku
Kyote-shi Kyoto (JP)

Representative : Calderbank, Thomas Roger et
al

MEWBURN ELLIS

York House

23 Kingsway

London WC2B 6HP {GB)

Note : Within nine months from the publication of the mention of the grant of the European patent, any
person may give notice to the Furopean Patent Office of opposition to the European patent granted.
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been

filed until the opposition fee has been paid (Art. 99

(1) European patent convention).

Jouve, 18, rue Saint-Denis, 75001 PARIS

Aol RIS e, © 10 T e i e

LR LA




1 EP 0 366 495 B1 2

Description

This invention relates to a method of registering
numerical values and an apparatus therefor which
can set numerical values regardless or its connection
to or disconnection from an electric power source.

A conventional electronic numerical value setting
device exists in which a numerical value may be set
by a keying operation whether or not the device Is
connected to an electric power source. The numerical
value thus set is automatically registered by the de-
vice for a predetermined period of time after the key-
ing operation.

However, this conventional electronic numerical
value setting device has several disadvantage. The
power supply may be Interrupted or restored during
the keying operation, or during an automatic register-
ing Jatency time. The automatic registering latency
time is that period of time which elapses between the
completion of a keying operation and the registering

of the numerical value, Power supply interruption dur-

ing the keying operation or the latency time results in
setting an incomplete numerical value. Since the fn-
complete numerical value set is different from the in-
tended numerical value, erroneous operation or the
system results.

In addition, it is a!so possible that numerical data
is registered during the latency time which elapses
from the instant that the keying operation is ended un-
til the desired numerical value is automatically regis-
tered. The value registered during the latency period
before the time instant at which automatic registering
normally occurs cannot be corrected. Accordingly the
setting of the numerical value must be carried out
again. This is rather troublesome for an operator.

Accordingly, itis an object of the invention to elim-
inate the above-described difficulties accompanying
a conventional numerical value setting device. More
specifically, an object of the invention is to provide a
numerical value setting device in which, if the power
supply is interrupted or restored during a numerical
value setting operation, the numerical value being
keyed will not be registered and the keying operation
is not adversely affected. When the power supply is
interrupted or restored during the automatic register-
ing latency time, the numerical value set is registered
after a lapse of the remaining latency time, that is, at
the automatic registering time.

JP-A-61-062891 discloses a device for setting 2
timer in which a value is set, then automatically reg-
istered after a predetermined time. The power supply
for the device is not discussed in detail.

GB-A-2186749 discusses a timer device with a
back-up supply which is based on a microprocessor.
The microprocessor runs at a constant clock frequen-
cy, but Is arranged to be powered up or down at vary-
ing intervals, depending on whether or not a main
supply is connected. The timer is set by entering val-
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ues, and manually registering them by pressing an
"ENTER" key.

JP-A-58-113889 discusses a timer device in
which a back-up supply is provided, and operation Is
switched from a precision high-frequency oscillator to
a jow power, low-frequency oscillator when the back-
up supply is used.

The present invention provides a method of reg-
istering numerical values comprising:

setting an automatic registration latency time;

setting a counter to operate as a timer;

setting a numerical value;

counting with said timer a number of clock cy-
cles after setting the numerical value, to determine
the end of said automatic registration latency time;

registering the numerical value at the end of
said automatic registration latency time; wherein the
timer runs at a first clock rate in the presence of a
main power supply, and at a second clock rate in the
absence of the main power supply; and

a change in the clock rate between the first
and second clock rates causes a variation in the num-
ber of clock cycles to be counted such that the latency
time is unchanged.

The present invention provides an apparatus for
registering numerical values comprising:

input means for setting numerical values;

means for setting an automatic registration la-
tency time;

a timer for counting a number of clock cycles
after setting the numerical value to determine the end
of said automatic registration latency time;

means for registering the numerical value at
the end of said automatic registration latency time;

means for displaying the numerical value;
wherein there are means for detecting the presence
ar absence of a main power supply;

the timer is arranged to operate at a first clock
rate in the presence of the main power supply, and at
a second clock rate in the absence of the main power
supply; and

‘there are means for calculating the number of
clock cycles to be counted in response to a change In
the. clock rate between the first and second clock
rates such that latency time is unchanged.

Thus the present invention may provide a numer-
ical value setting device capable of setting and reg-
istering a numerical value, without the time for regis-
tering the value being affected, regardless of the main
power supply condition.

That is, the numerical value setting device of the
invention is so designed that the operation of setting
a numerical value, the operation of registering the set
value, and the automatic set value registering time
are not affected even when the electric power supply
condition is changed. Even if the electric power sup-
ply is interrupted or restored while setting a numerical
value, a numerical value which has not been com-
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pletely set will not be registered, and the true value
can be set later as usual. Hence, the device will not
incorrectly register a numerical value other than the
desired numerical value. Furthermore, even if the
elactric power supply to the device is suspended or
restored during the automatic registering latency
time, which occurs after the keying operation for set-
ting & numerical vaiue, the st value can be corrected
during that automatic registering latency time. Thus,
the numerical value setting device of the invention
has practical use.

In the drawings:

FIG. 1 is a diagram showing one example of the
use of the preferred embodiment of the invention.

FIG. 2 is a block diagram showling the arrange-
ment of the countsr shown in FIG. 1,

F1G. 3 Is a dlagram of the front panel of the coun-
ter shown in FIG. 1.

FIGS. 4 and 5 are flow charts describing the op-
eration of an embodiment of the invention.

FIGS. 6 through 10 are explanatory diagrams -

which describe the operation of the smbodiment of
the invention.

FIG. 6 shows the display of the present count
(3000) and a zero suppressed preset value (2500).

FIG. 7 shows the display of a flickering piace of
the present value.

" FIG. 8 shows the operation of the shift key.

FIG. 9 shows the operation of the up key.

FIG. 10 shows display of the present count and
present value when the number of stages is one.

The preferred embodiment of this invention will
be described with reference to the accompanying
drawings.

As one application of the invention, and not by
way of limitation,, FIG. 1 shows that a slider 10 is
moved back and forth as a ball screw 12 rotates. The
ball screw 12 is rotated through a speed reducer 14
by an electric motor 16. The electric motor 16 is pro-
vided with a rotary encoder 18. The output pulse of
the rotary encoder 18 is applied to an counter 20 to
which the technical concept of the invention is ap-
plied.

As shown in FIG, 2, the counter 20, has an input
circuit 22 to which the encoder 18 can be connscted,
akey switch circuit 24, a function setting circuit 26, an
LCD driving clock generating circuit 28, a system
clock generating circuit 30, an LCD reference voltage
generating circuit 32, and LCD display unit 34, a non-
contact output inversion circuit 36, an output circuit
38, a power source circuit 40, a battery 42, serving as
an auxiliary power source for supplying the electric
pawer when the ordinary power source is interrupted,
a power supply interruption detecting circuit 44, and
a data processing circuit 48. The data processing cir-
cuit 46 has a ROM 48, a RAM 50, and LCD driver 52,
a counter circuit 54, an a CPU 56.

When the count value of the output puises of the
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encoder 18, which are applied to the input circuit 22,
coincides with a value preset by a key sequencs, the
output circuit 38 supplies a coincidence signal to a
control circuit (not shown). A switching signal provid-
ed by an output inversion switch (not shown) is ap-
plied to the non-contact output inversion circuit 38.

FiG. 3 shows the front panel of the counter 20.
The LCD display 34, a teach mode key 58, a mode key
60, a shift key 82, and up key 64, a teach key 66, and
areset key 68 are provided on the front panel of coun-
ter 20.

- The LCD display unit 34 has mode displays 300,
302, and 304 displaying a number of stages of a pre-
set value, and input and output modes. A "power on”
display la indicated at 308. A control cutput display Is
indicated at 308. A count value display s indlcated at
310 to display a current count value with zero sup-
pression. A preset value display is indicated at 312 to
display the contents of an operation mode when sat.

FIGS. 4 and 5 are flow charts describing the op-
eration of the embodiment of the invention. In Step
400, a digit of a numerical value begins flickering, and
then a flickering timer is reset in Step 402. In Step 404
it is detected whether or not a key input is provided.

If no key input is detected, in Step 406 it is deter-
mined whether or not the flickering timer reset in step
402 has timed out. If the flickering timer has not yet
timed out, Step 404 is repeatad. Otherwise Step 308
is activated.

In step 408, detects whether or not a numerical
value is being displayed. If "yes", the display of the nu-
merical value is stopped in Step 410; and if "no”, the
display of the numerical value is carried out again in
Step 412. In each case, Step 402 is effected again,
resetting the flickering timer. Thus, on the LCD dis-
play unit 34, the display of the numerical value at the
designated place flickers for a predetermined period
of about one second.

If in Step 404 a key is detected, then in step 500
it is determined whether or not the operation key de-
tected is the reset key 68. If "yes", a reset operation
is carried out. If "no”, in Step 502 it is next determined
whether or not the operation key is the mode key 60.
If "nc", in Step 504 it is determined whether or not the
operation key is the shift key 62. If "yes" a shifting op- -
eration described below is performed. If "no", it is de-
termined in Step 506 whether or not the operation key
is the up key 64, If it is determined that all these keys
are not operated, Step 406 is carried out again. If eith-
er the shift or up key is operated, control is returned
to Step 402 upon completion of the corresponding op-
eration.

Operation of the mode key 60, causes selecting
the stage number for a preset value. FIG. 6. shows an
example of a display when the operation causes set-
ting a preset value at the second stage. The present
count, "3000%, is displayed (Step 518), and a preset
value "2500" is displayed being zero-suppressed.
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When, under this condition, the shift key 62 or the
up key 64 is operated (Step 520), a numerical value
can be set (Step 522), so that the display of the least
_ significant digit "0" of the preset value is flickered, as
shown in FIG. 7.

The location of the flickering Is shifted as shown
in FIG. 8 each time the shift key 62 Is operated (Step
508). The previously flickering digit is displayed con-
tinuously (Step 510). The display of the digit at the
new flickering location is then forcibly stopped in Step
512, and Step 402 which Initiates a fiickering timer
(FIG. 4) is carried out again.

On the other hand each time the up key 64 is ap-
erated, the numerical value at the flickering location
is Incremented consecutively (Step 514), as shown in
FIG. 9, the incremented digit at the flickering location
ia displayed at each time of pressing the up key 64
(Step 516).

Thus, when the movement of the flickering loca-
tion is indicated by operating the shiftkey 62, the dis-
play of the digit at the place to be changed is stopped
temporarily (Steps 512, 402, 408, 410 and 412).

Therefore, the place to be changed can be readily
detected, and the set value (preset value) can be
quickly and readily changed by operating the up key
84. When the change is accepted in Step 524, the set
value is registered (Step 526).

In the case where the number of stages is one
that is at the first stage, the number of stages of a pre-
set value is not displayed as shown in FiG. 10.

The above-described operation is applicable not
only to a numerical vatue such as a preset value but
atso to other set parameters.

During a numerical value setting operation with
the up key 64 or the shift key 62, or when the keying
operation is ended (Step 524), a set value registering
timer is started (Step 530) to run for a predetermined
period of time. Thus, at the lapse of the time setin the
set value registering timer, the set value is automati-
cally registered.

The specific feature of the numerical value set-
ting device according to the invention resides in that,
when the power supply is interrupted or restored dur-
ing the numerical value setting operation or during the
automatic registering iatency time, the device is not
akeady effected. That is, the device can achiave the
numerical value setting operation and the set value
registering operation satisfactorily, as described be-
low.

In the numerical value setting device of the inven-
tion, the CPU operating clock frequency is changed
depending on whether or not the power supply is in-
tesrupted, because power consumption varies in pro-
portion to the variations in the clock frequency. In an
ondinary state, the clock frequency is about several
MHz whereas it is about 100 KHz when the battery is
employed on behalf of the ordinary power supply.
When the power supply is interrupted or restored dur-
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ing operation of the set value registering timer; Le.,
before the set value is registered, as in Step 528, itis
necessary to change the value set in the set value
registering timer separately according to the states of
the power supply {Step 532).

A procedure for changing the value set in the set
value registering timer is described below.

Inthe numerical value setting device of the inven-
tion, the automatic registering latency time is previ-
ously set to 5 sac In the set value resistering timer by
the manufacturer.

When electrical power s supplied to the device,
clock pulses counted by the set value resistering
timer, have a clock period of 5 ma. Therefore, count-
ing 1000 clock pulses reaches 5 sec. When the elec-
tric power supply to the device is interrupted, the
clock pulses counted by the set value registering
timer have a clock perlod of 60 ms. Thus, when the
slectric power supply to the device is interrupted,
counting 83 clock pulses reaches 5 sec. It should be
noted that when electric power is interrupted, the cir-
cuits of the device can be powered by battery 42,

Consider the case where the electric power sup-
ply is maintained unchanged and then interrupted.
Assume while the electric power supply to the device
is maintained unchanged, and the electric power sup-
ply to the device is interrupted when two seconds is
counted by the set value registering timer. Beginning
at this time it is necessary to operate a set value reg-
istering timer to input 60 ms-period clock pulses (Step
525) for the case where the electric power supply to
the device is interrupted. For this purpose, in Step 532
the number of clock pulses, that is, the number of in-
terruptions used for counting the resistering latency
time, which is set in the set value registering timer
when the electric power supply is interrupted, is cal-
culated. First, in order to detect the remaining three
seconds, the following arithmetic operation Is carried
out:

Remaining time = 5 sec. -{(the number of clock
pulses counted during the electric power supply) x 5
ms) The calculation will result in 3 seconds (Step
527).

Next, the count value X, that is, the number of
clock pulses counted by the set value registering
timer when the electric power supply to the device is
interrupted is obtained as follows:

X = (rernaining time} x

1
60ms
The value x = 50 is thus obtained and newly set in the
set value registering timer. As previously noted, the
80 ms-period clock pulses are used when the electric
power supply to the device is interrupted, e.g. after 2
seconds of maintained electric power, as in the pres-
ent example.

In the case where the electric power supply to the
device is restored, the operation is carried out in the
same but a reverse manner. Thus, the operation in
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Step 532 has ben accomplished.

That is, in the device of the invention, when the
up key operation or shift key operation is accomplish-
ed under the normal condition (“yes" in Step 524), the
set value registering timer starts (Step 530), and at
the end of a predetermined period of time (the auto-
malic registering latency time), the set value is auto-
matically registered (Step 526).

On the other hand, In the case where, during or
after the above-described key operation, the set val-
ue registering timer starts, and the electric power
supply condition is changed ("yes" in Step 528), a
count value set In the set valua registering timer is
changed, and a new count value (to count, for exam-
ple, thres seconds as in the above-described case) is
newly set in the timer. Therefore, even when the elec-
tric power supply to the device is interrupted, the de-
sired set value can be correctly registered. Even if the
electric power supply to the device is interrupted dur-
ing the automatic registering latency time after the
key operation has been accomplished for setting a
numerical value, the set value is automatically regis-
tered at the end of the predetermined latency time as
usual, and therefore the set value can be corrected
dusing the automatic registering latency time.

As was described above, evan when the electric
power supply to the numerical value setting device is
interrupted or restored during the numerical value
setting operation or the avtomatic registering latency
time, the device is not affected thereby; that is, it can
register the set value in the same manner at all times.

Claims

1. A method of registering numerical values com-

prising:

setting an automatic registration latency
time;

setting a counter to operate as a timer
(54);

setting a numerical value;

counting with said timer {54) a number of
clock cycles after setting the numerical value, to
determine the end of said automatic registration
latency time;

registering the numerical value at the end
of said automatic registration latency time (526);

characterised in that:

v the timer runs at a first clock rate in the
presence of a main power supply (40}, and at a
second clock rata in the absence of the main pow-
er supply (40}); and

a change in the clock rate between the
first and second clock rates causes a variation in
the number of clock cycles to be counted such
that the latency time is unchanged.
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A method according to claim 1, wherein register-
ing the numerical value comprises detecting the
end of said automatic registration latency time
with sald timer (54).

Amethod according to claim 1 or claim 2, wherein
sald automatic registration latency time |s set to
a constant value.

A method according to any one of the preceding
comprising:

calculating the time elapsed since the set-
ting of the numerical value, based on the number
of clock cycles counted by said timer at one of
said clock rates in a corresponding one of two
power supply conditions, the condltlons being re-
spectively presence or absence of the main pow-
er supply; ‘

detecting the other one of said power sup-
ply conditions;

subtracting the elapsed time from said au-
tomatic registrations latency time to determine
said remaining time; and

dividing said remaining time by the other
one of said clock rates to determine the number
of clock cycles to be counted by said timer at said
other one of said clock rates to reach the end of
said automatic registration latency time.

Apparatus for registering numerical values com-
prising:

input means (63,64) for setting numerical
values;

means for setting an automatic registra-
tion latency time;

a timer (54) for counting a number of clock
cycies after setting the numerical value to deter-
mine the end of said automatic registration iaten-
cy time;

means for registering the numerical value
at the end of said automatic registration latency
time;

means (34) for displaying the numerical
value;

characterised in that:

there are means (44) for detecting the
presence or absence of a main power supply;

the timer (54) is arranged to operate at a
tirst clock rate in the presence of the main power
supply, and at a second clock rate in the absence
of the main power supply; and

there are means for calculating the num-
ber of clock cycles to be counted in response to
a change in the clock rate between the first and
second clock rates such that latency time is un-
changed.

Apparatus according to claim 5, comprising
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means for setting said automatic registration la-
tency time to a constant value.

Apparatus according to claim 5 or 8, comprising:

means for calculating the time elapsed
since the setting of the numerical value, based on
the number of clock cycles counted by said timer
at one of said clock rates in a corresponding one
of two power supply conditions, the conditions
being respectively presence or absencs of the
main power supply;

means for subtracting the elapsed time
from said automatic registration latency time to
determine said remaining time;

means for dividing said remaining time by
the other one of said clock rates to determine the
number of clock cycles to be counted by said
timer at sald one of said dock rates to read the
end of said automatic registration latency time.

Patentans'prﬁche

1.

Verfahren zum Registrieren eines numerischen
Wertes umfassend:

das Setzen bzw. Einstellen einer automatischen
Registrierungslatenzzeit;

das Setzen bzw. Einstellen eines Zahlers, um als
Zeitnehmer (54) zu dienen; _

das Setzen bzw. Einstellen eines Zahlenwertes;
das Z#hlen mit genanntem Zeitnehmer (54) einer
Anzahi an Taktzyklen nach dem Setzen bzw. Ein-
stellen des Zahlenwerts, um das Ende der ge-
nannten automatischen Registrierungslatenzzeit
zu bestimmen;

das Registrieren des Zahtenwerts am Ende der
genannten automatischen Registrierungsiatenz-
zeit (526);

dadurch gekennzeichnet, daft

der Zeitnehmer mit einer ersten Taktrate bei Vor-
handensein einer Hauptstromversorgung (40)
1&uft und mit einer zweiten Taktrate bei Nichtvor-
handensein der Hauptstromversorgung (40)
lauft; und

eine Anderung in der Taktrate zwischen der er-
sten und der zweiten Taktrate eine Varation der
Anzahl an zu zahlenden Takizyklen bewirkt,
sodal} die Latenzzeit unverandert bleibt.

Verfahren nach Anspruch 1, worin das Registrie-
ren des Zahlenwerts das Erkennen des Endes
der genannten automatischen Registrierungsia-

tenzzeit mit dem genannten Zeitnehmer (54) um-
fagt.

Verfahren nach Anspruch 1 oder Anspruch 2,
worin die genannte automatische Registrie-
rungslatenzzeit auf einen kanstanten Wert einge-
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10

stelit ist.

Verfahren nach einem der vorhergehenden An-
spriiche umfassend:

das Errechnen der abgelaufenen Zeit seit dem
Setzen bzw. Einstellen des Zahlenwerts auf der
Grundlage der Anzahl an Taktzyklen, dle durch
den genannten Zeitnehmer mit einer der genann-
ten Taktraten entaprechend den zwei Stromver-
sorgungsbedingungen gez#hit wurde, wobei dle
Bedingungen jeweils das Vorhandensein oder
Nichtvorhandensein der Hauptstromversorgung
sind;

das Erkennen der anderen der genannten Strom-
versorgungsbedingungen;

das Subtrahieren der abgelaufenen Zeit von der
genannten automatischen Registrierungslatenz-
zeit, um die genannte verbleibende Zeit zu be-
stimmen; und

das Dividieren der genannten verbleibenden Zeit
durch die andere der genannten Taktraten, um
die Anzahl an Taktzyklen zu bestimmen, die
durch den genannten Zeitnehmer bei der ande-
ren der genannten Taktraten zu z&hlen ist, um
das Ende der genannten automatischen Regi-
strierungslatenzzeit zu erreichen.

Vorrichtung zum Registrieren von Zahlenwerten
umfassend:

Eingabemitte! (63, 64) zum Setzen bzw. Einstel-
ler von Zahtenwerten;

Mittel zum Setzen bzw. Einstellen einer automa-
tischen Registrierungslatenzzeit;

einen Zeitnehmer (54) zum Z&hlen einer Anzahl
an Taktzykien nach dem Einstellen des Zahlen-
werts, um das Ende der genannten automati-
schen Registrationslatenzzeit zu bestimmen;
Mittel zum Registrieren des Zahlenwerts am En-
de der genannten automatischen Registrations-
latenzzeit;

Mittel (34) zum Anzeigen des Zahlenwerts;
dadurch gekennzeichnet, dal:

Mittel (44) zum Erkennen der Gegenwart oder
Abwesenheit einer Hauptstromversorgung vor-
handen sind;

der Zeitnehmer (54) angeordnet ist, um bei einer
ersten Taktfolge in Gegenwart der Hauptstrom-
versorgung und bei einer zweiten Taktfolge in Ab-
wesenheit der Hauptstromversorgung zu funk-
tionieren; und

Mittel zum Errechnen der Anzahl an Taktzykien
vorhanden sind, die als Reaktion auf eine Ande-
rung der Taktfolge zwischen der ersten und zwei-
ten Taktfolge zu zahlen ist, sodall die Latenzzeit
unveréndert bleibt.

Vorrichtung nach Anspruch 5, umfassend Mittel
zum Einstellen der genannten automatischen Re-
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gistrierungslatenzzeit auf einen konstanten Wert.

Vorrichtung nach Anspruch 5 oder 6, umfassend:
Mittel zum Errechnen der abgelaufenen Zeit seit
dem Einstellen des Zahlenwerts auf der Grund-
tage der Anzahl an Taktfolgen, die durch den ge-
nannten Zeitnehmer bei einer der genannten
Taktfolgen in einer entsprechenden der zwel
Stromversorgungsbedingungen gezéhit wurde,
wobe! die Bedingungen jeweils das Vorhanden-
sein oder Nichtvorhandensein der Hauptstrom-
versorgung sind;

Mittel zum Subtrahieren der abgelaufenen Zeit
von der genannten automatischen Registrie-
rungslatenzzeit, um die genannte verbleibende
Zeit zu bestimmen;

Mittel zum Dividieren der genannten verblasiben-
den Zeit durch die andere der genannten Taktra-
ten, um die Anzahl an Taktzyklen zu bestimmen,
die durch den genannten Zeitnehmer bei einer
der genannten Taktraten zu zéhlen ist, um das
Ende der genannten automatischen Registrie-
rungsiatenzzeit zu erkennen.

Revendications

Procédé d'enregistrement de valeurs numeri-
ques comprenant :

ajuster un temps de lalence d’enregistre-
ment automatique;

ajuster un compteur pour fonctionner
comme une temporisation (54},

ajuster une valeur numérique;

compter avec ladite temporisation (54) un
nombre de cycles d'horloge aprés I'ajustage de
la valeur numérique, pour déterminer la fin du
temps de latence d’enregistrement automatigue;

enregistrer la valeur numérique a la fin du
temps de latence d’enregistrement automatique
(526);

caractérisé en ce que .

la temporisation s'écoule & une premiére
fréquence d'horloge en la présence d'une ali-
mentation en courant du secteur (40), et A une se-
conde fréquence d'horloge en I'absence de i’ali-
mentation en courant du secteur (40);

un changement dans la fréquence d’horlo-
ge entre les premiére et seconde fréquences
d’horioge provogue une variation dans le nombre
de cycles d'horloge & compter de sorte que le
temps de latence est inchangé.

Procédé selon la revendication 1, dans lequel
enregistrement de la valeur numérique
comprend la détection de la fin du temps de la-
tence d’enregistrement automatique précité par
ta temporisation précitée (54).
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Procédé selon fa revendication 1 ou la revendica-
tion 2, dans lequel le temps de latence d’enregis-
trement automatique précité est ajusté & une va-
leur constante.

Procédé selon 'une queiconque des revendica-
tions précédentes comprenant :

calculer le temps écould depuis I'ajuste-
ment de la valeur numérique, sur la base du nom-
bre de cycles d'horloge comptés par la tempori-
sation précitée & I'une précitée des frdquences
d'horloge dans Yune correspondante de deux
conditions d’alimentation, les conditions étant
respectivement la présence ou 'absence de I'ali-
mentation de courant du secteur;

détecter I'autre desdites conditions d'alk
mentation;

soustraire le temps écould & partir du
temps de latence d'enregistrement automatique
pour déterminer le temps restant; et

diviser le temps restant par 'autre desdi-
tes fréquences d'horloge pour déterminer le
nombre de cycles d’horloge & compter par la tem-
porisation & 'autre desdites fréquences d'horlo-
ge pour atteindre la fin du temps de latence d’en-
registrement automatique.

Dispositif pour enregistrer les valeurs numeri-
ques comprenant :

un moyen d’entrée (63, 64) pour ajuster
des valeurs numériques;

un moyen pour ajuster un temps de laten-
ce d'snregistrement automatique;

une temporisation {54) pour compter un
nombre de cycles d'horloge apras ajustage de |a
valeur numérique pour déterminer la fin de temps
de latence d'enregistrement automatique;

un moyen pour enregistrer [a valeur numeé-
rique & Ia fin du temps de latence d'enregistre-
ment automatique;

un moyen (34) pour visualiser la valeur nu-
mérigque;

caractérisé en ce que .

des moyens (44) sont prévus pour détec-
ter la présence ou I'absence d’une alimentation
en courant du secteur;

ta temporisation (54) est agencée pour
fonctionner & une premiére fréquence d’horloge
en la présence de I'alimentation en courant du
secteur, et 4 une seconde fréquence d'horloge
en 'absence de |'alimentation en courant du sec-
teur; et

des moyens sont prévus pour calculer le
nombre de cycles d’horloge & compter en répon-
se & un changement dans la fréquence d’horloge
entre les premiére et seconde fréquences
d’horloge de telle sorte que le temps de latence
est inchange.
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Dispositif selon la revendication 5, comprenant
un moyen pour ajuster le temps de latence d’en-
registrement automatique précité 4 une valeur

constante.

Dispositif seton la revendication 5 ou 6, compre-
nant :

un moyen pour calculer le temps écoulé
depuis 'ajustement de la valeur numérique, surla
base du nombre de cycles d’horloge compté par
la temporisation précitée & 'une des fréquences
d'horloge précitdes dans I'une correspondante
de deux conditicns d'alimentation, les conditions
étant respectivement la présence ou Fabsence
de P'alimentation en courant du secteur;

un moyen pour soustraire le temps écoulé
du temps de latence d’enregistrement automati-
que pour déterminer fe temps restant;

un moyen pour diviser le temps restant par
I'autre desdites fréquencas d’horloge pour déter-
miner le nombre de cycles d’horloge & compter
par la temporisation & I'une desdites fréquences
d’horloge pour lire la fin du temps de latence
d’enregistrement automatigue.
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