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of frames on a record medium at a 

one frame being compose_d of information data and 

number 

number 

corresponding to the information data, 

information corresponding to a predetermined 

composed of a predetermined 

recording apparatus 

'-'' comprising: 

means for interleaving each of 

the frames with an terleave length that is a multiple 

of the predetermined mber and forming interleaved 

frames; 

encoding means r encoding the interleaved 

frames and for forming 

encoded interleaved 

recording means 

interleaved frames on the record 

2. A data reproducing 

data from a record medium on which a 

number of encoded interleaved frames have 

encoded 

reproducing 

recorded, the encoded interleaved frames bein 

generated by interleaving and encoding frames., 

frame being composed of information data and a 

corresponding to the information data, 
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the data recording apparatus comprising: 

reproducing means for reproducing the encoded 

eaved frames from the record medium and 

g the encoded interleaved frames; 

means for decoding·the encoded 

so as to form interleaved frames; 

and 

rleaving means for deinterleaving the 

interleaved with an interleave length that is a 

multiple of etermined number and for forming 

frames. 

3. method for recording a 

predetermined number of fr on a record medium at a 

time, one frame being compos d of information data and 

a sub-code corresponding to tH information data, 

additional in·formation to a predetermined 

number of frames being composed o a predetermined 

number of sub-codes, the 

comprising the steps of: 

interleaving each with an 

interleave length that is a multiple of 

predetermined number and forming interleave 

encoding the interleaved fram·es wit 

encoding code and for forming encoded interleav d 

error 
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medium. 

A data reproducing method for reproducing 

record medium on which a predetermined 

number encoded interleaved frames have been 

the encoded interleaved frames being 

generated interleaving and encoding frames, one 

frame being of information data ·and a sub-code 

corresponding information data, additional 

information corres onding to a predetermined number of 

frames of a predetermined number of sub­

codes, method comprising the steps 

of: 

reproducing coded interleaved frames 

from the record medium and 

interleaved frames; 

decoding the encoded i erleaved frames so as 

to form.interleaved frames; and 

deinterleaving the interlea 

interleave length that is a multiple o 

predetermined number and for forming 

5. A data sending method for sending a 

predetermined number of frames through a 

path at a time, one frame being composed of 

with an 
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number of frames being composed of a 

number of sub-codes, the data recording 

comprising the steps of: 

interleaving each of the frames with an 

length that is a multiple of the 

number and forming interleaved frames; 

ding the interleaved frames with an error 

:...._.,, encoding code a ~ for forming encoded interleaved 

frames; and 

sending e encoded interleaved frames to the 

communication path. 

6. A data receivi 

predetermined number of 

a communication path at 

frames being generated by 

receiving a 

interleaved frames from 

, the encoded interleaved 

eaving and encoding 

frames, one frame being composed of information data 

and a sub-code corresponding to th information data, 

additional information to a predetermined 

number of frames being composed of a 

number of sub-codes, the 

comprising the steps of: 

receiving the encoded interleaved 

the communication path; 

decoding the encoded interleaved 

from 
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that is a multiple of the 

d number and for forming frames. 

7. A re ord medium for recording a predetermined 

of information data and a sub-code 

corresponding to th information data, additional 

information correspon ing to a predetermined number of 
~ 

frames being composed a predetermined number of sub-

interleave length that is multiple of the 
. 

predetermined number so as frames, 

the interleaved frames being e,coded with an error 

encoding code so as to form enc '.ed interleaved digital 

data, the encoded interleaved being recorded on 

the record·medium. 

8. The recording ~pparatus as se 

1, wherein each of the frames is compose 

plurality of symbols, and wherein 

means is adapted for delaying the 

a first delay amount and a second 

form the interleaved frames. 

in claim 

leaving 

at least 

as. to 
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one frame being composed of information data and 

-code corresponding to the information data, 

information corresponding to a predetermined 

number frames being composed of a predetermined 

the data recording apparatus 

rleaving means for interleaving each of 

the an interleave length that is smaller 

than a multiple 'the predetermined number and forming 

interleaved frames 

encoding ans for encoding the interleaved 

frames with an error and for forming 

encoded interleaved 

interleaved frames on the r ord medium. 

10. The recording apparat as set forth in claim 

9, wherein each of the· frames is 

plurality of symbols, and wherein s id interleaving 

means is adapted for delaying each o 

frames with delay amounts that of symbols 

by a .unit delay amount D so as to the frames 

with an interleave length that is smaller 

multiple of the predetermined 
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said interleaving means is adapted for 

with a multiple of 7 of the unit· 

delay amount 

error correction code different fr error 

correction code and includes 

by the encoding process. 

13. The recording apparatus as set forth in 

~\ A data recording apparatus for recording a 

predetermined number of frames on a record medium at a 

time, one frame beirig composed of information data and 

a sub-code corresponding to the information data, 

additional information .. corresponding to a predetermine_d 

number of frames being composed of a predetermined 

number of sub-codes, the data recording apparatus 

comprising: 

first interleaving means for interleaving 

each of the frames with an interleave length that is 

equal to or smaller than a multiple of the 

predetermined number and forming first interleaved 

frames; 
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second interleaving means for interleaving 

each of the frames with an interleave length that is 

larger than a multiple of the predetermined number and 

forming second interleaved frames; 

inputting means for inputting an interleave 

length signal that represents the interleave length for 

each of the frames; 

selecting means for selecting the output of 

said first interleaving means corresponding to the 

.interleave length signal when the inte~leave length is 

equal to or smaller than a multiple of the 

predetermined number· or for selecting the output of 

said second interleaving means when the interleave 

length is larger than a multiple of the predetermined 

number; 

inserting means for inserting interleave 

length information representing the interleave length 

into the frames; and 

recording means for recording the encoded 

interleaved frames on the record ~editim. w\,Ufti""" 
Q .. ~.J.v~J..·J 

~~ .. -., 
A data reproducing apparatusJ.._for reproducing 

data from a record medium on which a predetermined 

number of encoded interleaved frames have been 

recorded, the encoded interleaved frames being 

generated by interleaving and encoding frames, one 

frame being composed of information data and a sub-code 
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corresponding to the information data, additional 

information corresponding to a predetermined number of 

frames being composed of a predetermined number of sub-

codes, the data recording apparatus comprising: 

reproducing means for reproducing the encoded 

interleaved frames from the record medium and 

outputting the encoded interleaved frames; 

decoding means for decoding the encoded 

interleaved frames so as to form interleaved frames; 

first deinterleaving means for deinterleaving 

the interleaved frames with a first interleave length 

that is equal to or smaller than a multiple of the 

predetermined number and forming first type frames; 

second deinterleaving means for 

deinterleaving the interleaved frames with a second 

interleave length that is larger than a multiple of the 

predetermined number and f~rming second type frames; 

detecting means for determining whether the 

\._) encoded interleaved frames have been interleaved with 

the first interleave length or the second interleave 
• 

length and for outputting interleave length 

information; and 

selecting means for selecting the output of 

said first deinterleaving means or the output of said 

second deinterleaving means corresponding to the 

interleave length information. 
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A record mediurn)l.for recording two or more 

units of a predetermined number of frames on a record 

medium at a time, one frame being composed of 

information data and a sub-code corresponding to the 

information data, additional information corresponding 

to a predetermined number of frameslbeing composed of a 

predetermined number of sub-codes, each of the frames 

with an interleave length that is equal to or smaller 

than a multiple of the predetermined number being 

interleaved so as to form interleaved frames, the 

interleaved frames being encoded with an error encoding 

code so as to form first encoded interleaved frames, 

the first encoded interleaved frames being recorded on 

the record medium, each of the frames with an 

interleave length that is larger than a multiple of the 

predetermined·number being interleaved so as to form 

interleaved frames, the interleaved frames being 

encoded with an error encoding code so as to form 

second encoded interleaved frames, the second encoded 

interleaved frames being recorded on the record medium. 


