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What 1s claimes is.

p f§etermined number of frames on a record medium at a
tim;\\pne frame being composed of information data and
a subjlgde corresponding to the information d#ta,

additioﬁ}ﬂ information corresponding to a preéetefmined

number of ames being composed of a predetermined

" number of subgcodes, the data recording apparatus

comprising:

interleyving means for interleaving each of
the frames with an \nterleave length that is a multiple
of the predetermined mber and forming interleaved
franmes;

encoding means IQr encoding the interleaved
ftames with an error encoding code and for forming
encoded interleaved frames; any

recording means for re¥ording the encoded

interleaved frames on the record madium.

2. A data_reproducing apparatus or reproducing
data from a record medium on which a predgtermined
number of encoded interleaved frames have bgen
recorded, the encoded interleaved frames being
generated by interleaving and encoding frames, §ne
frame bein§ composed of information data and a subd-code

correspondiﬁg to the information data, additional
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cddes, the data recording apparatus comprising:

repréducing means for reproducing ﬁhe encoded
interM\eaved frémes from the record medium and
outputting the encoded interleaved frames;

decoding means for decoding the encoded
interleaved\ frames so as to form interleaved frames;
and

deinterleaving means for deinterleaving the
interleaved frameg with an interleave length that is a

rmultiple of the pradetermined number and for forming

frames.

3. A data recording method for recording a
predetermined number of fr& es on a reco£d medium at a
time, one frame being compos®d of information data and
a sub-code correspbnding to thk information data,
additional information corresponging to a predetermined
number of frames being composed of\ a predetermined
number of sub-codes, the data recording method
comprising the steps of:

interleaving each of the fram=. with an
interleave length that is a multiple of the
predetermined number and forming interlea§e~ frames;

encoding the interleaved frames witN an error

encoding code and for forming encoded interleavgd
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recording—the—epecoded—interieaved—frames—ormr—
g—the

the record medium.

4. A data reproducing method for reproducing
data Xrom a record medium on which a predeterpined
number &§f encoded interleaved frames have been
recorded, \the encoded interleaved frames being
generated b\ interleaving and encoding frames, one
frame being é;uposed of information data -and a sub-code
corresponding t#@the informatidn data, additional
information corre;ﬁpnding to a predetermined number of
frames being compos;b\of a predetermined number of sub-
codes, thé data reproék;ing method comprising the steps
of: | ‘E‘

reproducing thenlxcoded interleaved frames
from the record medium and 6{;putting the encoded -

interleaved frames;

decoding the encoded i :er1eaved frames so as
to form interleaved frames; and
| deinterleavipg the interleadved frames with an
interleave length that is a multiple of\ the

predetermined number and for forming framgs.

5. A data sending method for sending a
predetermined number of frames through a communication

path at a time, one frame being composed of information
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p Adetermined.number of frames being composed of a
predetermined number of sub-codes, the data recording
method, comprising the steps of:

interleaving each of the frémes witb an
interleavL length that is a multiple of the
predetermin§d number and forming interleaved frames;

enénding the interleaved frames with an error
encoding code éyq for forming encoded interleaved

frames; and

sending t{e encoded interleaved frames to the
communication path.

4

6. A data receivixg method for receiving a
predetermined number of en;@ded interleaved frames from
a communication path at a tiMe, the encoded interléaved
frames being generated by intelleaving and encoding
frames, one frame being composed\cf information data
and a sub-code corresponding to thy information data,
additional information corresponding\to a predetermined
number of frames being composed of a pXedetermined
ﬁumbér of sub—codes,.the data réproducinu method
comprising the steps of: |

receiving the encoded interleaved {rames frém

the communication path:

decoding the encoded interleaved frameg so as
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interleé'i length that is a multiple of the

. S\ _
predetermined number and for forming frames.

7. A r;gord medium for recording a predetermined
number of frameayon a record medium at a time, one
frame being compoxcd of information data and a sub-code
corresponding to thlainformation data, additional
information correspoﬁhéng to a predetermined numser of
frames being composed éw a predetermined number of sub-
codes, each of the framelgbeing interleaved with an
interleave length.that iswikmultiple of the
predetermined number so as é&_form interleaved frames,
the interleaved frames being ;ecoded with an error
encoding code so as to form enc}%ed interleaved digital

data, the encoded interleaved fra&;s being recorded on

the record medium.

8. The recording apparatus as set forth in claim
1, wherein each of the frames is compose;jof a
plurality of symbols, and wherein said inté‘leaving
means is adapted for delaying the symbols wikh at least
a first delay émount and a second delay amount\so as to

form the interleaved frames.
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t\ne, one frame being composed of information data and
a s{p-code corresponding to the information data,
éddif\pnal information corresponding to a predetermined
number\\ﬁ'frames being composed of a predetermined
number ox‘sub—codes, the data recording appafatus
comprising:

Berleaving means for interleaving each of

in
the frames wit®, an interleave length that is smaller
than a multiple &f the predetermined number and forming
interleaved framés\

encoding mgans for encoding the interleaved
frames with an error eycoding code and for forming
encoded interleaved framgs; and

recordinq means \{or recording the encdded

N

interleaved frames on the rE\ord.medium.

10. The recording appara£i§ as set forth in claim
9, whefein each of the frames isxfpmposed of a
plurality of symbols, and wherein ééid interleaving
means is adapted for delaying each of symbols of the
frames with delay amounts that vary for\each of symbols
by a unit delay amount D so as to interléave the frames
with an interleave length that is smaller an a

multiple of the predetermined number and form the

.
deinterlteaved—frames=
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delay amount D.

12. The recording edium as set forth in claim 1,

wherein each of the frames isNencoded with another

error correction code different from the error

correction code and includes a parity swWgbol generated

by the encoding process.

13. The recording apparatus as set forth in clalw

Ay(f\ A data recording apparatus for recording 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 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 inFerleave
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 interleave 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 medium.
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)5< A data reproducing apparatus*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 deihterleaving 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 formihg second type frames;

detecting means for determining whether the
encoded interleaved frames have been interleaved with
the first interleave length or the second interleave
léngth 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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’kﬂ?jé ; A record mediumAﬁor 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 ffamesLbeing coﬁposed of a
predetermined number of sub-codes, each of the frames
with én 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

Hcode so as to fofm first encoded interleaved frames,

. fhe 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.



