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METHOD AND APPARATUS FOR MEASURING
CUMULATIVE TIME

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an electrical equipment
such as a television receiver or video tape recorder, and more
particularly to a cumulative time measuring method and
apparatus for measuring a total operation time of the equipment
and storing it.

2. Description of the Prior Art

Japanese Provisional Publication No. 1-136291 discloses a
time monitoring system whose time measurement starts at each
turning-on of a main electric source of an electrical equipment
and cumulatively updates cumulative time data stored in a
nonvolatile memory at proper time intervals on the basis of a
time period measured by a digital signal processing system such
as a microprocessor or one-chip microcomputer. The cumulative
time data recorded in the nonvolatile memory corresponds to a
total operation time of the equipment and is available for a
maintenance of the equipment. In general, a cumulative time
measuring method is arranged such that the cumulative time
data is cumulated in the nonvolatile memory by each
predetermined time period such as 10 minutes. That is, when
the elapsed time from the turning-on of the measuring command
becomes integer times 10 minutes, the cumulative time data is
increased by 10 minutes. .

However, such a conventional method where the
cumulative time data is cumulated by 10 minutes unit as
mentioned above, h,as a problem that the accumulated error of
the cumulative time data becomes very large wherein a concrete
numeral such as 10 minutes is not a nature of the problem, and is
merely used for facilitating the understanding of the explanation.
That is, when 10 minutes has elapsed after the turning-on of the
measuring command, 10 minutes is added to the cumulative time
data, and when 10 minutes has further elapsed, 10 minutes is
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again added to the cumulative time data. Accordingly, in case
that a time period during which the measuring command is
turned on is in a range from 10 minutes within 20 minutes, the
increment amount of the cumulative time data is 10 minutes in
every cases. Therefore, as to an increment amount for one time
due to the change of the measurement command from ON to OFF,
there is an error of 9 minutes 59 seconds in maximum, and S
minutes in average. Since this error is accumulated by each
turning-on of the measurement command, if the number of times
of the turning-on becomes several thousands or further several
ten thousands, the accumulated error becomes extremely large.
SUMMARY OF THE INVENTION _

It is an object of the present invention to provide a
cumulative time measuring method which is arranged to
minimize the accumulated error of the cumulative time without
using a means for shortening a time interval for the update of
cumulative time data and an additional electrical equipment
applying the same.

A first aspect of the present invention resides in a method
for measuring cumulative time in a digital signal processing
system. The method comprises the steps of starting a
measurement of cumulative time when an electric source of an
electrical equipment is turned on, updating cumulative time data
stored in a nonvolatile memory at a proper time intervals, storing

a value represented by (A x n + a) as the cumulative time data Ts

in the nonvolatile memory, adding A to the cumulative time data
Ts at a time when the measured time from the turning-on of the
measurement command becomes (A-a), and repeatingly adding A
to the cumulative time data Ts at each increase by A of the
measured time; wherein A is a previously determined constant
time, a is a previously determined constant time which is
generally half the time A, and n is positive integer.

Another aspect of the present invention resides in an
apparatus for measuring cumulative time in a digital signal
processing system. This apparatus comprises means for starting
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a measurement of cumulative time when an electric source of an
electrical equipment is turned on, means for updating cumulative
time data stored in a nonvolatile memory at predetermined time
intervals, means for storing a value represented by (A x n + a) as
the cumulative time data Ts in the nonvolatile memory, means
for adding A to the cumulative time data Ts at a time when the
measured time from the turning-on of the measurement
command becomes (A-a), and means for repeatingly adding A to
the cumulative time data Ts at each increase by A of the
measured time; wherein A is a previously determined constant
time, a is a previously determined constant time which is
generally half the time A, and n is a positive integer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic block diagram which shows a digital
signal processing system of a first embodiment according to the
present invention; and

Fig. 2 is a flowchart which shows a processing procedure of
the cumulative time measuring method of the first embodiment.
DETAILED DESCRIPTION OF THE INVENTION

Referring to Fig. 1, there is shown a first embodiment of a
method and apparatus for measuring cumulative time according
to the present invention.

This method according to the present invention is applied
to an electrical equipment such as a television receiver or video
tape recorder, and is arranged to execute a time measuring
operation in reply to a measurement command which is
outputted from an electric source circuit 1 when a main electric
source of the applied electrical equipment is turned on or when
an electric source of a functional device thereof is turned on.
This apparatus comprises a central processing unit (CPU) 2 which
is electrically connected with the electric source circuit 1, a RAM
(random access memory) 3, a nonvolatile memory 4 such as
EEPROM, a displaying section 5 such as a LED (light emitting
diode) display, and an informing section 6 such as an alarm. The
electric source circuit 1 is connected with an electric source la
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and outputs a measurement command to the CPU 2 when the
electric source 1a is in a turned-on condition. Upon receipt of the
measurement command, the CPU 2 starts counting ON time of the
electrical equipment by using a timer counter CNT of the RAM 3.
The timer counter CNT of the RAM 3 is cleared by each

turning-on of the electric source 1a and executes increment
thereof as far as the electric source la is kept in the turned-on
condition. Further, the CPU 2 updates cumulative timerdata Ts by
each predetermined increment of the ON time. The cumulative
time date Ts represents a total operation time of the équipment
and is stored in the nonvolatile memory 4. The display section 5
receives data indicative of a detailed value or round numeral
value of the cumulative time data Ts from the nonvolatile
memory 4 through the CPU 2, and displays the received value.
The informing section 6 receives an informing signal when the
cumulative time data Ts becomes greater than a predetermined
value, and then generates an information output such as an alarm

* sound.

A flowchart of Fig. 2 shows a processing procedure of the
cumulative time measurement executed in the first embodiment
according to the present invention. The process shown in this
flowchart starts when the electric source la is turned on and is
always executed during when the electric source la is in the
turned-on condition, that is, during when the measurement
command is sent from the electric source circuit 1 to the CPU 1.

At a step S100, the CPU 2 reads the cumulative time data
Ts of the nonvolatile memory 4 and presets the cumulative time
data Ts in the timer counter. CNT of the RAM 3. The cumulative
time data Ts of the nonvolatile memory 4 is a value represented
by Ts = (10 minutes’ x n + 5 minutes) wherein n is a positive
integer. Although the cumulative time data Ts is stored or
represented by minute unit, the timer counter CNT is arranged to .
have an area for 1 second of 10 minutes as a minimum unit of
the time measurement.
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Next, at a step S101, the CPU 2 measures the ON time Ton
by means of the timer counter CNT and operates the timer
counter CNT to increment the ON time Ton according to the
increment of the turned-on time of the electric source la.

At a step S102, the CPU 2 checks as to whether the ON time
Ton is integer times 10 minutes or not. When the decision at the
step S102 is "NO", the routine returns to the step S101 and
repeats the steps S101 and S102 until the decision at-the step
102 becomes "YES". When the decision at the step S102 is "YES",
the routine proceeds to a step S103. Since the cumuiative time
data Ts preset in the timer counter CNT is Ts = (10 minutes X n +
5 minutes), the time data Ton of the timer counter CNT becomes
integer times 10 minutes at a time when 5 minutes elapsed from
a turning-on of the measurement command. -

At the step S103, the CPU 2 writes a value obtained by
adding 5 minutes to Ton into the nonvolatile memory 4 as Ts.
Following this, the routine returns to the step S101 and repeats
the steps S101, S102 and S103. That is, the cumulative time data
Ts of the nonvolatile memory 4 is incremented by 10 minutes
and updated from (10 minutes X n + 5 minutes) to {10 minutes x
(n+1) + 5 minutes}.

From this time, Ton becomes integer times 10 minutes by
each 10 minutes increment of the measured time. Accordingly,
the cumulative time data Ts of the nonvolatile memory 4 is
cumulatively updated by 10 minutes such that {10 minutes X
(n+2) + 5 minutes) — {10 minutes x (n+3) + 5 minutes} — {10
minutes X (n+4) + 5 minutes}. The routine of Fig. 2 is promptly
stopped when the electric source circuit 1 stops outputting the
measurement command.

Since the cumulative time data Ts becomes a value
represented by (10 minutes x n + 5 minutes), the error of the
increased amount of the cumulative time data Ts with respect to
the actual ON time is * 5 minutes in maximum and generally O in
average even if the value of minute unit of the actual ON time of
the measuring command is deviated from O minutes to 9
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minutes. Therefore, the accumulated error becomes far small as
compared with a conventional one.

Although in the above-mentioned embodiment the
cumulative time data Ts is preset in the timer counter CNT at the
step S100, it will be understood that this step may be replaced
by presetting 5 minutes in the timer counter CNT if a value (Ton
+ Ts) is calculated and is rewritten in the nonvolatile memory as
a new Ts at the step S103. As clear from the processing
principle, it is possible to execute equal processing even if the
preset of 5 minutes is canceled.

Next, a second embodiment of the cumulative time
measuring method and apparatus according to the present
invention will be discussed. The construction of the second
embodiment is the same as that of the first embodiment except
that the preset of the timer counter CNT is not executed.

As similar to the first embodiment, when the measurement
command is turned on, the time measurement is started at the
timer counter CNT. Further, when the ON time Ton of the timer
counter CNT becomes 10 minutes, 15 minutes is added to the
cumulative time data Ts of the nonvolatile memory 4.

Thereafter, by each 10 minutes increment of the measuring time
Ton of the time counter CNT, 10 minutes is added to the
cumulative time data Ts. This method ensures a functional merit
generally similar to that of the above embodiment.

In the case that an EEPROM, which has a limit in writing
times as a nonvolatile memory 4, is used as a memory to be
updated, it is preferable to utilize a method disclosed in Japanese
Patent Provisional Publication No. 1-277397. According to this
conventional method, a plurality of writing portions of the
minimum unit data ‘of the cumulative time data Ts are prepared
in the EEPROM, and are in turn used as a memory while being
changed in turn. This increases the maximum value of the
recordable cumulative time.

With the thus arranged method and apparatus according to
the present invention, even if a value of a recorded minimum



-7-

unit of a time that the measuring command is practically turned
on is deviated between 0 and A, the error of the increased
amount of the cumulative time data Ts with respect to the actual
ON time is T (A/2) in maximum and generally 0 in average.
Therefore, the accumulated error is far small as compared with
the conventional one.
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WHAT IS CLAIMED IS: _
1. A method for measuring cumulative time in a digital signal
processing system, the method comprising the steps of:

(1) starting a measurement of cumulative time when an
electric source of an electrical equipment is turned on;

(2) updating cumulative timé data stored in a nonvolatile
memory at a proper time intervals;

(3) storing a value represented by (A x n + a) as'the
cumulative time data Ts in the nonvolatile memory; _

(4) adding A to the cumulative time data Ts at a time when
the measured time from the turning-on of the measurement
command becomes (A-a); and

(5) repeatingly adding A to the cumulative time data Ts at
each increment A of the measured time after the step (4);

wherein A is a previously determined constant time, a is a

previously determined constant time which is generally half the
time A, and n is positive integer.

2. A method for measuring cumulative time in a digital signal
processing system, the method comprising the steps. of:

(a) starting a measurement of cumulative time when an
electric source of an electrical equipment is turned on;

(b) updating cumulative time data Ts stored in a
nonvolatile memory at a proper time intervals;

(c) adding (A + a) to the cumulative time data Ts when the
measured time first reaches A from a turning-on of the
measurement command; and _

(d) repeatingly adding A to the cumulative time data Ts at
each increment A of the measured time after the step (c);

wherein A is’a previously determined constant time and a
is a previously determined constant time which is generally half
the time A. |

3. A method as claimed in Claim 1, further comprising a step
for displaying and outputting one of a detailed value and a round
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number of the cumulative time data stored in the nonvolatile
memory.

4, A method as claimed in Claim 1, further comprising a step
for generating an information output when the cumulative time
data stored in the nonvolatile memory becomes greater than a
predetermined value. |

5. A method as claimed in Claim 2, further comprising a step
for displaying and outputting one of a detailed value and a round
number of the cumulative time data stored in the nonvolatile
memory.

6. A method as claimed in Claim 2, further comprising a step
for generating an information output when the cumulative time
data stored in the nonvolatile memory becomes greater than a
predetermined value.

7. An apparatus for measuring cumulative time in a digital
signal processing system, the equipment comprising:

means for starting a measurement of cumulative time when
an electric soui'c_e of an electrical equipment is turned on;

means for updating cumulative time data stored in a
nonvolatile memory at - predetermined time intervals;

means for storing a value represented by (A x n + a) as the
cumulative time data Ts in the nonvolatile memory;

means for adding A to the cumulative time data Ts at a
time when the measured time from the turning-on of the
measurement command becomes (A-a); and

means for repeatingly adding A to the cumulative time data
Ts at each increase by A of the measured time;

wherein A is a previously determined constant time, a is a
previously determined constant time which is generally half the
time A, and n is positive integer.
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8. An apparatus for measuring cumulative time in a digital
signal processing system, the equipment comprising:

means for starting a measurement of cumulative time when
an electric source of an electrical equipment is turned on;

means for up'dating cumulative time data Ts stored in a
nonvolatile memory at proper time intervals;

means for adding (A + a) to the cumulative time data Ts
when the measured time first reaches A from a turpifig-on of the
measurement command; and o

means for repeatingly adding A to the cumulative time data
Ts at each increase by A of the measured time;

wherein A is a previously determined constant time and a
is a previously determined constant time which is generally half
the time A.

9. An apparatus as claimed in Claim 7, further comprising
means for displaying and outputting one of a detailed value and a
round number of the cumulative time data stored in the
nonvolatile memory.

10. An apparatus as claimed in Claim 7, further comprising
means for generating an information output when the cumulative
time data stored in the nonvolatile memory becomes greater than
a predetermined value.

11. An apparatus as claimed in Claim 8, further comprising
means for displaying and outputting one of a detailed value and a
round number of the cumulative time data stored in the
nonvolatile memory.

12.  An apparatus as claimed in Claim 8, further comprising a
step for generating an information output when the cumulative
time data stored in the nonvolatile memory becomes greater than
a predetermined value.



