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(57) ABSTRACT 

A disc recording medium has recorded thereon a ?rst pro 
gram in a ?rst recording area and corresponding ?rst man 
agement data for managing readout of the ?rst program and 
providing information, such as track number and play time, 
to the user. The disc recording medium also has a second 
program recorded in a second recording area and corre 
sponding second management data for managing readout of 
the second program. The second management data includes 
only an absolute time code and track start time codes, but no 
track numbers or play times, and the track numbers are 
derived using the second management data. 5,243,582 A 9/1993 Yamauchi et a1. 
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OPTICAL STORAGE MEDIUM HAVING 
MULTIPLE RECORDING LAYERS OF 

DIFFERENT FORMATS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFEREN CE T 0 RELATED 
APPLICATIONS 

Thepresent application is a reissue ofU.S. Pat. No. 6,510, 
128, issuedJan. 2], 2003, which is a divisional ofU.S. appli 
cation Ser. No. 09/397,808, ?led Sep. 1 7, 1999, now US. 
Pat. No. 6,275,452, which claims priority from Japanese 
Application No. 10-265278, ?led Sep. 18, 1998, the disclo 
sures of which are incorporated herein by reference. 

This is a division of prior application Ser. No. 09/397,808 
?led Sep. 17, 1999 now US. Pat. No. 6,275,452. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a reproduction method and also 

to a reproduction apparatus adapted to transmit a ?rst digital 
signal for main data of a piece of music and additional data 
accompanying the main data and including the number of 
the piece of music and the elapsed time on the track and a 
second digital signal for main data of the piece of music and 
accompanying absolute time data on a common digital inter 
face. 

2. Related Background Art 
The digital audio interface output of known compact disk 

(CD) players is adapted to produce, in addition to main data 
that are digital audio data, channel status data including a 
category code for identifying the CD category of the CD 
disk to be played and user data comprising Q codes, each 
including a track number and the elapsed time of a piece of 
music on the track. 

On the other hand, many known digital recording appara 
tus using a digital audio tape (DAT) or a mini-disk (MD) as 
recording medium are designed to automatically record start 
IDs and track numbers on the recording medium for a great 
convenience of the user on the basis of the CD category 
identi?ed by decoding the channel status data and the sub 
data including the track numbers and the elapsed time of 
each piece of music recorded on the CD to be replayed as 
detected by decoding the Q code of the user data when 
receiving data from the CD player by way of the digital 
audio interface. 

Meanwhile, in recent years, standards for optical disks 
that are different from known CDs and adapted to record 
high speed l-bit digital audio signals for music have been 
proposed. Audio data addressed by the proposed standards 
are l-bit audio signals obtained by subjecting corresponding 
analog audio signals to a delta-sigma (AZ) modulation pro 
cess. A l-bit audio signal is sampled with a very high sam 
pling frequency that is 64 times as high as the sampling 
frequency of 44.1 KHZ of ordinary CDs. The signal is 
expressed in terms of a very high sampling frequency and a 
data word length with a very small number of quantization 
bits and hence characterized by a wide transmission fre 
quency band. Additionally, due to the AZ modulation, it can 
secure a wide dynamic range in the audio band that is a low 
frequency band relative to the over-sampling frequency that 
is 64 times as high as the sampling frequency of ordinary 
CDs. 
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2 
An optical disk deals with high speed l-bit audio signals 

conforming to the proposed standards for new digital audio 
signals and shows audio characteristics by far more excellent 
than those of known CDs. However, a recording system 
totally different from that of known CDs has to be used for it 
and hence is not compatible with known CDs in terms of 
information on the track numbers and the elapsed time of 
each piece of music as contained in the sub-data as well as 
other data. 

Therefore, when producing a digital audio interface out 
put in a disk replaying apparatus adapted to digital audio 
signals conforming to the proposed new standards, the cat 
egory code of the channel status data, the user data and other 
data generally have to be newly de?ned and managed. 

However, the use of such newly de?ned data is totally 
detrimental to the above identi?ed convenience of recording 
start Ids and track numbers on the recording medium when 
the data are recorded by way of the digital interface to a 
known digital recording apparatus. 

Particularly, with a reproduction apparatus adapted to 
both digital audio disks conforming to the new standards and 
existing CDs, there arises a confusing situation where the 
above convenience is available when replaying with a CD 
whereas it is not available when replaying a new disk to a 
great inconvenience on the part of the user of the apparatus. 

SUMMARY OF THE INVENTION 

In view of the above identi?ed circumstances, it is there 
fore an object of the present invention to provide a reproduc 
tion method and a reproduction apparatus adapted to use 
channel status data and user data in the format equivalent to 
that of CDs for the digital audio interface output when 
replaying a disk for digital audio signals recorded with a 
system different from that of CDs so that the convenience of 
automatically recording starts Ids and track numbers on the 
digital recording medium such as DAT or mini-disk can be 
ensured as in the case of a CD. 

Another object of the present invention is to provide a 
reproduction apparatus and a reproduction method adapted 
to use channel status data and user data in the format equiva 
lent to that of CDs for the digital audio interface output 
particularly in the case of a reproduction apparatus adapted 
to both digital audio disks conforming to the new standards 
and existing CDs. 

According to an aspect of the invention, the above objects 
are achieved by providing a reproduction apparatus adapted 
to selectively replaying a ?rst recording medium having a 
program area storing a plurality of programs formatted 
according to a ?rst format and sub-data including at least the 
passed-by addresses of each program and the program num 
bers; and 

a second recording medium having a program area storing 
a plurality of programs formatted according to a second for 
mat different from said ?rst format and sub -data accompany 
ing said programs and including absolute addresses and a 
control area for controlling recording addresses expressed in 
terms of absolute addresses and corresponding the programs 
stored in said program area; 
said reproduction apparatus comprising: 

a reproduction means for replaying the control area and 
the program area of said second recording medium; 

a memory means for storing recording addresses 
expressed in terms of absolute addresses and corresponding 
to the programs recorded in the control area of said second 
recording medium and replayed by said reproduction means; 

a sub-data generation means for generating the program 
number and the passed-by addresses of the program cur 












