
;e3e<tO<JJK\M@MNN6 OTtOdn 7  BRIEF STATEMENT ON THE BASIS OF 19(1) It is
clarified that according to Claims 1 and 2, when errors in data are to be
corrected by subjecting error correcting codes which are multiply added to
the data, to iterative decoding of a predetermined number of times, the
data error correction device terminates the iterative decoding to terminate
the error correction processing when it judges that the data have no error
even when the number of times of the decoding is less than the
predetermined number of times, and stops a clock signal which is supplied
to the data error correction device during a period until the iterative
decoding for the next data is started. Therefore, the number of times of
the iterative decoding can be reduced as well as the power consumption in
the data error correction device can be further reduced, with ensuring the
reliability of data. The reference (JP, 64-47132 ) is characterized in that
when errors in data are to be corrected by subjecting errorcorrecting codes
which are multiply added to the data, to the iterative decoding of a
predetermined number of times, the iterative decoding is terminated to
terminate the error correction processing when it is judged that the data
have no error even when the number of times of the decoding is less than
the predetermined number of times. The present invention is different from
the above   -2 mentioned reference in that when errors in data are to be
corrected by subjecting error-correcting codes which are multiply added to
the data, to the iterative decoding of a predetermined number of times, a
clock signal which is supplied to the data error correction device is
stopped during a period after the iterative decoding is terminated to
terminate the error correction processing when it is judged that the data
have no error even when the number of times of the decoding is less than
the predetermined number of times, and until the iterative decoding for the
next data is started. Accordingly, the present invention can further reduce
the power consumption in the data error correction device.   



t -1 DESCRIPTION DATA ERROR CORRECTION DEVICE Technical Field The present
invention relates to a data error correction device which executes
iterative decoding of multiply added error-correcting codes, in data
processing. Background Art Conventionally, data error correction devices
which decode error-correcting codes having capabilities of correcting data
errors are utilized in various data recording/reproduction apparatus, as a
method for increasing the reliabilities of data processing systems.
Particularly in recent years, due to the high density recording to
recording media or increased data transfer rate for the data processing
apparatus, the probability of errors in data which are read from the
recording media is increased. Accordingly, plural error-correcting codes
each having a high error-correcting capability are added to the data, or
iterative decoding in which the plural error-correcting codes are
repeatedly decoded is performed in the data error correction device. For
example in CD-ROMs, an error-correcting code for music CD which is called
CIRC and another two kinds of error   -2 correcting codes are added to
data. Further, the iterative decoding is performed for these two kinds of
error-correcting codes. Similarly, also in DVD-ROMs or DVD-RAMS, the
iterative decoding is performed for product. codes. 



Generally, when data are read from a recording medium to be transferred to
the data processing apparatus, it is required that the demodulation
processing, error correction processing, data transfer processing and the
like should be executed without delaying the reading of the data .
Accordingly, the data error correction device is designed to satisfy the
requirements also when performing the iterative decoding of a predetermined
number of times successively. Figure 3 is a block diagram illustrating a
structure of a prior art data error correction device. In the figure,
numeral 31 denotes a syndrome calculation means for calculating a syndrome
of input data. Numeral 32 denotes an error location/numeric value
calculation means for calculating an error location and an error numeric
value on the basis of the syndrome calculated by the syndrome calculation
means 31. Numeral 33 denotes an uncorrectability detection means for
detecting the presence or absence of uncorrectable codewords in the present
decoding. Numeral 34 denotes a correction termination judgement means for
judging the termination of the correction process. Numeral 35 denotes a
control means for controlling the syndrome calculation means   -3 31, the
error location/numeric value calculation means 32, the uncorrectability
detection means 33 and the correction termination judgement means 34. In
addition, numeral 130 denotes a data error correction device which
comprises the syndrome calculation means 3l, the error location/numeric
value calculation means 32, the uncorrectability detection means 33, the
correction termination judgement means 34, and the control means 35. Here,
the error-correcting codes ( code A and code B ) are doubly added to the
input data, respectively. Figure 4 is a flowchart showing an example of
procedures of the iterative decoding which is repeated a predetermined
number of times in the data error correction device as shown in figure 3.
Figure 5 is a flowchart showing an example of procedures of the decoding
which is repeated less than the predetermined number of times in the data
error correction device as shown in figure 3. In figures 4 and 5, the
error-correcting codes which are doubly added, respectively, are the code A
and the code B. Al decoding, B1 decoding, A2 decoding and B2 decoding show
the first decoding of the code A, the first decoding of the code B, the
second decoding of the code A and the second decoding of the code H,
respectively. That is, these figures show the processing in which the code
A and the code B are alternately subjected to the iterative decoding twice,
respectively. In   -4 



addition, UNC(B2)=0 shows that no uncorrectable codeword is detected in the
B2 decoding. When UNC(B2) is not 0, i.e., it is 1, it shows that the
uncorrectable codeword is detected. The same things can be said of UNC (A1
) , UNC (B1 ) and UNC (A2 ) in figure 5. Initially, the case (Prior Art 1)
where error judgement is made by the iterative decoding of the
predetermined number of times in the data error correction device is
described with reference to figures 3 and 4. ( Step S1 ) The syndrome
calculation means 31 receives from outside the data to which the
error-correcting codes , i.e. , code A and code B are doubly added as
described above, then calculates a syndrome of the code A which is added to
the input data, and outputs the syndrome. Then, the error location/numeric
value calculation means 32 calculates the error location and error numeric
value of the 6~ code A from the syndrome calculation means 11 on the basis
of the syndrome calculated by the syndrome calculation means 31 and outputs
these values to the outside as well as outputs the values calculated by the
error location/numeric value calculation means 32 to the uncorrectability
detection means 33. Then, the uncorrectability detection means 33 detects
the presence or absence of uncorrectable codewords in the present decoding
(A1 decoding) from the values calculated by the error   -5 location/numeric
value calculation means 32, and outputs the detection result. Then, the
correction termination judgement means 34 outputs a judgement result that
the next B1 decoding is to be executed to the control means 35, regardless
of the detection result of the uncorrectability detection means 33, i.e.,
regardless of the presence or absence of uncorrectable codewords. Then, the
error correction processing in the A1 decoding is terminated. (Step S2)
Next, the control means 35 controls the syndrome calculation means 31 and
the like, whereby the next B1 decoding is executed. 



The syndrome calculation means 31 calculates a syndrome of the code B which
is added to the input data and outputs the syndrome. The error
location/numeric value calculation means 32, the uncorrectability detection
means 33 and the correction termination judgement means 34 operate in the
same manner as in the above-mentioned A1 decoding ( step S 1 ) , and then
the B1 decoding is terminated. (Step S3) Then, also in the A2 decoding, the
syndrome calculation means 31, the error location/numeric value calculation
means 32, the uncorrectability detection means 33 and the correction
termination judgement means 34 operate in the same manner as in the
above-mentioned H1 decoding ( step S2 ) ,   -6 and then the error
correction processing is terminated. (Step S4) Then, also in the B2
decoding, the syndrome calculation means 31, the error location/numeric
value calculation means 32 and the uncorrectability detection means 33
operate in the same manner as in the above-mentioned A2 decoding ( step S3
) , and a detection result showing the presence or absence of uncorrectable
codewords in the last decoding (B2 decoding) is output. (Step S5) Then, the
correction termination judgement means 34 receives the detection result
(UNC(B2)) from the uncorrectability detection means 33,and judges the
termination of the correction processing (iterative decoding). When the
detection result is UNC ( B2 ) =0 and shows that no uncorrectable codeword
is detected, the correct termination judgement means 34 judges that all
errors in the data are corrected, and outputs the judgement result that the
correction is to be terminated to the control means 35. The control means
35 controls the syndrome calculation means 31 and the like, to execute the
iterative decoding for data which are to be subjected to the error
correction processing next, without interruption. Inversely, when the
detection result is UNC(B2)=1 and shows that the uncorrectable codeword is
detected, the correction termination judgement means 34 judges that errors 



remain in the data, and outputs a judgement result judging the
uncorrectability to the control means 35. The control means 35 controls the
syndrome calculation means 31 and the like, to proceed to predetermined
processing such as re-reading of the data which are being subjected to the
error correction processing from the recording medium. Thus, the data error
correction device of Prior Art 1 is designed to read data successively also
when executing the iterative decoding of the predetermined number of times
successively, thereby always realizing the iterative decoding of the
predetermined number of times . In this case, the number of times of the
iterative decoding is set so that errors can be corrected also when data
which are read from the recording medium have a high error probability.
Next, the case (Prior Art 2) where the error judgement is made by the
decoding which is repeated less than the predetermined number of times in
the data error correction device is described with reference to figures 3
and 5. (Step S1) Also in the A1 decoding of the Prior Art 2, the syndrome
calculation means3l, the error location/numeric value calculation means 32
and the uncorrectability detection means 33 operate in the same manner as
in the A1 decoding of the Prior Art 1. Then, the uncorrectability detection
result showing the presence or absence of uncorrectable codewords in the
present decoding (A1 decoding) is output. (Step S2) Then, the correction
termination judgement   _g_ means 34 receives the uncorrectability
detection result from the uncorrectability detection means 33. When no
uncorrectable codeword is detected in the present decoding (A1 decoding)
(UNC (A1 )=0 ) , the judgement means 34 judges that a11 errors in the data
are corrected, and outputs the judgement result that the correction is to
be terminated. On the other hand, when the uncorrectable codeword is
detected (UNC(A1)=1), the judgement means 34 judges that errors remain in
the data, and outputs the judgement result that the next decoding is to be
performed. Then, the control means 35 controls the syndrome 



calculation means 31 and the like. When the correction is to be terminated,
the iterative decoding for data which are to be subjected to the error
correction processing next is executed without interruption. In this case,
the correction is terminated without performing the remaining B1 decoding
(steps S3 and S4 ) , A2 decoding ( steps S5 and S6 ) , and B2 decoding (
steps S7 and S8). On the other hand, when the next decoding is to be
performed, the control means 35 controls the syndrome calculation means 31
and the like, to perform the B1 decoding as in steps S1 and S2 in the A1
decoding (steps S3 and S4). Thereafter, when the correction is not
terminated, the A2 decoding ( steps S5 and S6 ) and the B2 decoding ( steps
S7 and S8 ) is performed as in the steps S1 and S2 in the A1 decoding.
_9_ In the above-mentioned Prior Art 2, the detection result showing the
presence or absence of uncorrectable codewords in the present decoding is
referred to at every decoding. Then, when no uncorrectable codeword is
detected in the present decoding, it is judged that a11 errors in the data
are corrected, and then the error correction processing is terminated while
the number of times of the decoding is less than the predetermined number
of times. At present, the data recording/reproduction apparatus are not
only connected to stationary type data processing apparatus but also can be
connected to portable type data processing apparatus. Accordingly, in the
data error correction devices which are utilized in the data
recording/reproduction apparatus, the low power consumption is required.
However, when data are read stably in the data error correction device, the
data error probability is low. 



Accordingly, when the number of times of the iterative decoding is set
according to the case where the data error probability is high as in the
above-mentioned Prior Art 1, all errors are corrected in the first half of
the iterative decoding and there is no error to be corrected in the latter
half, in most cases . However, the power is consumed in the extra decoding.
Therefore, in order to reduce the power consumption in the data error
correction device, it is an effective solution that the number of times of
the iterative decoding is reduced, thereby   -10 lowering the operation
rate of the data error correction device. Then, it is readily conceivable
that the error correction method of the Prior Art 2 is adopted. However,
the error correction method of Prior Art 2 has a following problem. That
is, in the Prior Art 2, even in the case where no uncorrectable codeword is
detected and the correction is terminated, if the cause of no uncorrectable
codeword being detected is that a different codeword due to an error is
judged to have no error, the processing is terminated without performing
the iterative decoding though there is errors . In addition, these are some
cases even when the correctable number of errors are corrected and no
uncorrectable codeword is detected, erroneous codewords are corrected to
different codewords by the error correction and then the iterative decoding
processing is terminated. Thus, the Prior Art 2 has the problem that the
iterative decoding is terminated even when there is a possibility that
errors could be corrected if the next decoding is performed. That is, it is
undesirable to decrease the reliability of data after the error correction
is terminated, to reduce the power consumption. The present invention is
made to solve the above-mentioned problems . An object of the present
invention is to provide a data error correction device which enables to
reduce the number of times of the iteration with ensuring the same
reliability of the data as that in the case where the iterative decoding
-11 of the predetermined maximum number of times is performed, thereby
reducing the power consumption in the error correction processing means.
Disclosure of the Invention According to the present invention (Claim 1),
in a data error correction device which corrects errors in data by 



subjecting error-correcting codes which are multiply added to the data, to
iterative decoding up to a predetermined number of times, error correction
processing is terminated when it is judged that the data have no error even
when the number of times of the decoding is less than the predetermined
number of times . According to the present invention (Claim 1), when the
errors in the data are corrected by subjecting the error correcting codes
which are multiply added to the data, to the iterative decoding of the
predetermined number of times, the iterative decoding is terminated to
terminated the error correction processing when it is judged that the data
have no error even when the number of the decoding is less than the
predetermined number of times. Therefore, the number of times of the
decoding can be reduced with ensuring the reliability of the data.
According to the present invention (Claim 2), the data error correction
device of Claim 1 comprises: uncorrectability detection means for detecting
presence or absence of   -12 uncorrectable codewords in a present decoding;
detection result holding means containing a result of the detection by the
uncorrectability detection means, corresponding to decoding immediately
precedent to the present decoding; syndrome zero detection means for
detecting that syndromes of a11 codewords in the present decoding are zero;
and correction termination judgement means for judging termination of the
correction processing when no uncorrectable codeword is detected in the
decoding immediately precedent to the present decoding and the syndromes of
all the codewords in the present decoding are zero. According to the
present invention ( Claim 2 ) , in the data error correction device of
Claim 1, the correction termination judgement means judges that the data
have no error and judges the termination of the correction processing when
no uncorrectable codeword is detected in the decoding immediately precedent
to the present decoding and the syndromes of a11 codewords, which are
detected by the syndrome zero detection 



means, are zero in the present decoding. Therefore, the number of times of
the iterative decoding can be reduced with ensuring the reliability of the
data as in the case where the iterative decoding of the predetermined
maximum number of times is performed. According to the present invention
(Claim 3), the data error correction device of Claim 1 or 2 further
comprises: control means for stopping a clock signal which is supplied to
-13 the data error correction device, during a period after the error
correction processing is terminated when the number of times of the
decoding is less than the predetermined number of times, till the iterative
decoding for next data is started. According to the present invention (
Claim 3 ) , in the data error correction device of Claim 1 or 2, the clock
signal which is supplied to the data error correction device is stopped j
during a period after the error correction processing is terminated when
the number of times of the decoding is less than the predetermined number
of times, till the iterative decoding for the next decoding is started.
Therefore, the power consumption of the data error correction processing
device can be further reduced. Brief Description of the Drawings Figure 1
is a block diagram illustrating a structure of a data error correction
device according to an embodiment of the present invention. Figure 2 is a
flowchart showing an example of procedures of iterative decoding in the
data error correction device according to the embodiment of the present
invention. Figure 3 is a block diagram illustrating a structure of 



a prior art data error correction device. Figure 4 is a flowchart showing
an example of procedures of iterative decoding in the prior art data error
correction   -14 device. Figure 5 is a flowchart showing an example of
procedures of iterative decoding in the prior art data error correction
device. Best Mode for Carrying out the Invention Hereinafter, an embodiment
of the present invention will be described in detail with reference to
figures 1 and 2. Figure 1 is a block diagram illustrating a structure of a
data error correction device according to the embodiment of the present
invention. In the figure, numeral 11 denotes a syndrome calculation means
for calculating a syndrome of input data. Numeral 12 denotes a syndrome
zero detection means for detecting that syndromes of all codewords in the
present decoding are zero. Numeral 13 denotes an error location/numeric
value calculation means for calculating an error location and an error
numeric value on the basis of the syndrome calculated by the syndrome
calculation means 11. Numeral l4 denotes an uncorrectability detection
means for detecting the presence or absence of uncorrectable codewords in
the present decoding. Numeral 15 denotes a detection result holding means
which contains the detection result corresponding to the immediately
preceding decoding in the uncorrectability detection means 14. Numeral 16
denotes a correction termination judgement means for judging   -15 the
termination of the correction processing. Numeral 17 denotes a control
means for controlling the syndrome calculation means 11, the syndrome zero
detection means 12, the error location/numeric value calculation means 13,
the uncorrectability detection means 14, the detection result holding means
15, and the correction termination judgement means 16. In addition, numeral
20 denotes a data error correction device which comprises the syndrome
calculation 



means 11, the syndrome zero detection means 12, the error location/numeric
value calculation means 13, the correction detection means 14, the
detection result holding means 15, the correction termination judgement
means 16, and the control means 17. Here, error-correcting codes ( code A
and code B ) are added doubly to the data which are input to the data error
correction device 20. Figure 2 is a flowchart showing an example of
procedures of the iterative decoding of a predetermined number of times in
the data error correction device shown in figure d. In the figure, the
error-correcting codes which are added doubly to the data are the code A
and code B. A1 decoding, B1 decoding, A2 decoding and B2 decoding show the
first decoding for the code A, the first decoding for the code B, the
second decoding for the code A and the second decoding for the code B,
respectively. That is, figure 2 shows the error correction   . -16
processing in which the code A and code H are alternately subjected to the
iterative decoding twice, respectively. In addition, UNC(A1)=0 shows that
no uncorrectable codeword is detected in the A1 decoding. When UNC (A1 ) is
not 0, i. e. , it is 1, it shows that the uncorrectable codeword is
detected. The same things can be said of the UNC(H1), UNC(A2) and UNC(H2).
In addition, SYN(A1)=0 shows that syndromes of a11 codewords are zero in
the A1 decoding. When SYN(A1 ) is not 0, i.e. , it is 1, it shows that the
syndromes of not a11 the codewords are zero. Next, the operation of the
error correction processing in the so-constructed data error correction
device according to this embodiment is described with reference to figures
1 and 2. (Step S1) Initially, the syndrome calculation means 11 receives
from outside data to which the error-correcting codes, i.e., code A and
code B are doubly added as described above, calculates a syndrome of the
code A which is added to the input data, and outputs the syndrome to the
syndrome zero detection means 12 and the error location/numeric value
calculation means 13. Then, the error location/numeric value calculation
means 



13 calculates the error location and an error numeric value of the code A
from the syndrome calculation means 11 on the basis of the syndrome
calculated by the syndrome calculation means   _17_ 11, and outputs these
values to the outside as well as outputs the values calculated by the error
location/numeric value calculation means 13 to the uncorrectability
detection means 14 . Then, the uncorrectability detection means 14 detects
the presence or absence of uncorrectable codewords in the present decoding
(A1 decoding) from the values calculated by the error location/numeric
value calculation means 13, and outputs the detection result. Then, the
detection result holding means 15 receives the detection result of the
uncorrectability detection means 14, and contains the result. On the other
hand, the syndrome zero detection means 12 detects that the syndromes from
the syndrome calculation means 11 are zero, i.e., whether or not syndromes
of a11 codewords are zero in the present decoding (A1 decoding ) , and
outputs the detection result. Then, the correction termination judgement
means 16 receives the detection result from the syndrome zero detection
means 12 . However, there is no output from the detection result holding
means 15 in the present decoding (A1 decoding). Therefore, the judgement
means 16 outputs the result that the iterative decoding is not terminated
even when SYN(A1)=0 (always UNC(A1)=0 in this case), to the control means
17, because these is a possibility that an error is added to a   -18
codeword in the code A resulting in a different codeword and 



the error cannot be detected in this case. Then, the error correction
processing in the A1 decoding is terminated. ( Step S2 ) Next, the control
means 17 receives the result from the correction termination means 16, and
controls the syndrome calculation means 11 and the like to execute the B1
decoding. To be specific, the syndrome calculation means 11 calculates a
syndrome of the code B which is added to the input data, and outputs the
syndrome to the syndrome zero detection means 12 and the error
location/numeric value calculation means 13. Then, the error
location/numeric value calculation means 13 calculates an error location
and an error numeric value of the code B from the syndrome calculation
means 11 on the basis of the syndrome calculated by the syndrome
calculation means 11, and outputs these values to the outside, as well as
outputs the values calculated by the error location/numeric value
calculation means 13 to the uncorrectability detection means 14. Then, the
uncorrectability detection means 14 detects the presence or absence of
uncorrectable codewords in the present 



decoding ( B1 decoding ) from the values calculated by the error
location/numeric value calculation means 13, and outputs the   -19
detection result. Then, the detection result holding means 15 receives the
detection result of the uncorrectability detection means 14, contains the
result, and outputs the detection result which has been contained,
corresponding to the immediately preceding decoding, to the correction
termination judgement means 16. On the other hand, the syndrome zero
detection means 12 detects that the syndromes from the syndrome calculation
means 11 are zero, i.e., whether or not the syndromes of a11 codewords in
the present decoding (B1 decoding) are zero, and outputs the detection
result. (Step S3) Then, the correction termination judgement means 16
receives the detection result from the syndrome zero detection means 12 (
SYN ( Bl ) ) and the detection result from the detection result holding
means 15 (UNC(A1)), and judges the termination of the correction processing
(iterative decoding). The condition for terminating the iterative decoding
is that no uncorrectable codeword is detected in the immediately preceding
decoding and the syndromes of a11 the codewords are zero in the present
decoding. To be specific, when UNC(A1)=0 and SYN(B1 )=0, it is judged that
the a11 errors are corrected, and thereby the judgement result that the
iterative decoding is to be terminated is output to the control means 17.
That is, even if the iterative decoding is not terminated and the next A2
decoding is executed, since SYN(B1 )=0, the correction   -20 of the data
was not performed in the B1 decoding, and no uncorrectable codeword is
detected in the next A2 decoding. Since the data are not changed in the H1
decoding, SYN(A2) is always 0 and thus the correction of the data is not
performed. Therefore, SYN is always 0 however often the decoding is
repeated thereafter. Accordingly, the reliability of data in the case where
the error correction is terminated at the B1 decoding and that in the case
where the iterative decoding of the maximum number of times is performed
are equal. On the other hand, when UNC ( A1 ) =1 or SYN ( H 1 ) =1, the
error correction processing in the B1 decoding is terminated and the
judgement result that the next A2 decoding is to be performed is output to
the control means 17. Then, when the judgement result from the correction
termination judgement means l6 indicates that the correction is to be
terminated, the control means 17 controls the syndrome calculation means 31
and the like to execute the iterative decoding for data which are to be
subjected to the error correction processing next, without interruption. On
the other hand, when the next decoding is to be performed, the control
means 17 control the syndrome calculation means and the like to execute
steps S4 and S5 of the A2 decoding, like steps S2 and S3 of the B1
decoding. 



To be specific, when the A2 decoding (steps S4 and S5) is executed, like
the H1 decoding (steps S2 and S3), the A2   -21 decoding is executed by the
syndrome calculation means 11, the error location/numeric value calculation
means 13, the uncorrectability detection means 14, the detection result
holding means 15, the syndrome zero detection means 12 and the correction
termination judgement means 16, and the termination of the correction
processing (iterative decoding) is judged. That is, when UNC(B1)=0 and
SYN(A2)=0, it is judged that a11 errors are corrected and then the
iterative decoding is terminated. When UNC(B1)=1 or SYN(A2)=1, the next B2
decoding is performed. Then, also when the H2 decoding (steps S6 and S7) is
to be executed, like the A2 decoding (steps S4 and S5), the B2 decoding is
executed by the syndrome calculation means 11, the error location/numeric
value calculation means 13, the uncorrectability detection means 14 and the
syndrome zero detection means 12. However, since the B2 decoding is the
last decoding, the detection result holding means 15 receives the detection
result of the uncorrectability detection means 14, and outputs the
detection result to the correction termination judgement means 16. In
addition, the correction termination judgement means 16 also receives the
detection result from the syndrome zero detection- means 12 . However,
since the B2 decoding is the last decoding, the detection result is
abandoned and the judgement   -22 means 16 makes the judgement on the basis
of only the detection result (UNC(H2)) from the detection result holding
means 15. When UNC(B2)=0, it is judged that a11 errors are corrected. When
UNC(H2)=1, it is judged the error to be uncorrectable. Then, the iterative
decoding is terminated (S7). Here, the control means 17 stops the
correction processing in the data error correction device during a period
from the termination of the iterative decoding to the start of the
iterative decoding for the next data, which is generated by the reduction
of the number of times of the iterative decoding. Therefore, a clock signal
( see in figure 1 ) which is supplied to the data error correction device
can be stopped. Accordingly, the power consumption can be further reduced.
As described above, when the data error correction device according to this
embodiment of the present invention is to correct errors in data by
subjecting the error-correcting codes which are multiply added to the data,
to the iterative decoding of predetermined number of times, this device
terminates the iterative decoding to terminate the error correction
processing when it is judged that the data have no error even when the
number of times of the decoding is less than the predetermined number of
times. Therefore, the number of times of the iterative decoding can be
reduced with ensuring the reliability of data. 



In addition, the judgement that the data have no error is made in the
following way. That is, when no uncorrectable   -23 codeword is detected by
the uncorrectability detection means in the decoding immediately precedent
to the present decoding and the syndromes of a11 codewords, which are
detected by the syndrome zero detection means in the present decoding, are
zero, the correction termination judgement means judges the termination of
the correction processing. Therefore, the number of times of the iterative
decoding can be reduced with ensuring the reliability of data as in the
case where the iterative decoding of the predetermined maximum number of
times is performed. Further, the clock signal which is supplied to the data
error correction device is stopped during a period after the error
correction processing is terminated when the decoding has been repeated
less than the predetermined number of times, till the iterative decoding
for the next data is started. Therefore, the power consumption in the data
error correction device can be further reduced. Industrial Availability As
describe above, the data error correction device according to the present
invention can reduce the number of times of the iterative decoding with
ensuring the reliability of data as in the case where the iterative
decoding of the predetermined maximum number of times is performed.
Further, the supply of the clock signal can be stopped in a period during
-24 which the error correction means is stopped, which period is generated
by the reduction of the number of times of the iterative decoding.
Therefore, the power consumption in the error correction processing means
can be reduced.   -25 CLAIMS 



1. A data error correction device which corrects errors in data by
subjecting error-correcting codes which are multiply added to the data, to
iterative decoding up to a predetermined number of times, said data error
correction device terminating the error correction processing when it
judges that the data have no error even when the number of times of the
decoding is less than the predetermined number of times. 2. The data error
correction device of Claim 1 comprising: uncorrectability detection means
for detecting presence or absence of uncorrectable codewords in a present
decoding; detection result holding means containing a result of the
detection by the uncorrectability detection means, corresponding to
decoding immediately precedent to the present decoding; syndrome zero
detection means for detecting that syndromes of a11 codewords in the
present decoding are zero; and correction termination judgement means for
judging termination of the correction processing when no uncorrectable
codeword is detected in the decoding immediately precedent to the present
decoding and the syndromes of a11 the codewords in the present decoding are
zero.   -26 3. The data error correction device of Claim 1 or 2 further
comprising: control means for stopping a clock signal which is supplied to
the data error correction device, during a period after the error
correction processing is terminated when the number of times of the
decoding is less than the predetermined number of times, till the iterative
decoding for next data is started. .AS,.A&(, .AN.A(.ANr.A.Au,r.Ala.A;
.Al(.A.A,;.AS(.A;.A(.A@.A;.A;.Aa.A@,L.Af.Ar.A.A(.AN.A9(0.A,;.A9((_7g-`cg
+-1=Zj M! W 
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