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DISC RECORDING MEDIUM HAVING 
SUBSIDIARY DATA IN WHICH IS STORED 

AN IDENTIFIER 

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

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a disc reproducing apparatus for 
reproducing a disc-shaped recording medium. 

2. Description of the Related Art 

In a reproducing apparatus for a compact disc (CD), 
Which is a disc-shaped recording medium having the audio 
information recorded thereon, various sorts of indication 
based on the disc reproducing information are used for 
enhancing convenience in use. 

It has been knoWn to reproduce and display the program 
number, that is called track number, recorded on a Q-channel 
subcode as later explained as a mode 1, or the elapsed time 
allocated to each track number, as the display information 
based on the disc reproducing information in a conventional 
CD reproducing apparatus. 

FIG. 1 shoWs an example of an optical disc, such as CD. 
Referring to FIG. 1, an optical disc 101 has a center 

aperture 102 and, looking from the inner rim towards the 
outer rim of the disc 101, includes a lead-in area 103, as a 
table-of-contents (TOC) area or a program management 
area, a program area 104 having program data recorded 
therein, and a program end area or a so-called lead-out area 
105. In an audio reproducing optical disc having the audio 
information recorded therein, audio data is recorded in the 
program area 104, While the total recording time, the total 
number of recorded programs and the program-based 
recording time and so forth, are managed by the lead-in area 
103. When the readout of the audio data in the program area 
104 by the disc reproducing apparatus has come to a close, 
and an optical pickup has reached the lead-out area 105, the 
disc reproducing apparatus completes the reproducing 
operation for the optical disc designed for audio reproduc 
tion. 

FIG. 2 shoWs an example of the above-described disc 
reproducing apparatus. 

The disc reproducing apparatus reads out the audio data of 
the optical disc 101 designed for audio reproduction With an 
optical pickup 102 and processes the audio data With a 
digital signal processing circuit 116 to generate playback 
data Which is outputted at a digital signal output terminal 
125 or at left and right channels of an analog signal output 
terminal, not shoWn. 

The optical pickup 112 of the disc reproducing apparatus 
reads out the audio data of the optical disc 101, that is the 
so-called RF signals, and sends the signals to an analog 
Waveform shaping circuit 114, While sending a focusing 
servo signal to a focusing servo circuit 120 and sending 
tracking servo signals and thread servo error signals to a 
tracking servo circuit 121. 

The analog Waveform shaping circuit 114 shapes the 
Waveform of the RF signals from the pickup 112 and sends 
the shaped signals to a synchronization detection circuit 115 
and a clock generating circuit 117. The clock generating 
circuit 117 generates reproducing clocks for the RF signals 
based on the RF signals from the analog Waveform shaping 
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2 
circuit 114. The generated reproducing clocks are sent to the 
synchronization detection circuit 115, digital signal process 
ing circuit 116 and to a rotation servo circuit 122. The 
synchronization detection circuit 115 detects a frame syn 
chronization pattern from the RF signals and sends the 
signal, from Which frame synchronization pattern has been 
detected, to the digital signal processing circuit 116. The 
digital signal processing circuit 116 decodes the RF signals, 
from Which the frame synchronization pattern from the 
digital signal processing circuit 116 has been detected, based 
on the reproducing clocks from the clock generating circuit 
117 and reference clocks sent from the quartz oscillator 119, 
and sends the decoded signals to a subcoding detection 
circuit 118, a D/A conversion circuit 123 and to a digital 
signal output terminal 125. The D/A conversion circuit 123 
converts the digital signals into analog signals Which are 
sent to an audio ampli?er 124. The audio ampli?er 124 
ampli?es the analog audio signal from the D/A conversion 
circuit 123 and send the ampli?ed signal to the right and left 
channels of the analog signal output. 
The subcoding detection circuit 118 detects data of sub 

code P and Q channels, as later explained, and sends the data 
of the respective channels to the tracking and thread servo 
circuit 121. 
The subcoding detection circuit 118 detects data of the 

subcode P and Q channels from the digital signal of the 
digital signal processing circuit 116 and sends the data of the 
respective channels to a tracking and thread servo circuit 
121. 
The focusing servo circuit 120 generates a focusing 

operation driving signal, based on the focusing error signal 
from the optical pickup 112, and sends the focusing opera 
tion driving signal to the pickup 112 for controlling the 
focusing operation of the optical pickup 112. The rotation 
servo circuit 122 generates a rotation driving control signal, 
based on playback clocks from the clock generating circuit 
117 and the reference clocks from the quartz oscillator 119, 
and sends the rotation driving control signal to the spindle 
motor 113 for controlling the rotational operation of the 
spindle motor 112. 
The tracking and thread servo circuit 121 generates track 

ing control driving signals based on the tracking servo error 
signals and the thread servo error signals from the pickup 
112 and sends the generated tracking control driving signals 
to the pickup 112 for controlling the tracking operation of 
the pickup 112. The tracking and thread servo circuit 121 
generates track position control signals based on data from 
the P and Q channels supplied from the subcoding detection 
circuit 118 and sends the position control signals to the 
pickup 112 for controlling the track positions of the pickup 
112 for the programming mode. 
The data of the subcode and the P and Q channels as 

described above are noW explained. 

The signals recorded on the optical disc designed for 
audio reproduction are sampled With the sampling frequency 
of 44.1 kHz, With each sample or Word being of 16 bits. The 
16-bit-per-Word sampled data is split into a symbol of upper 
8 bits and another symbol of loWer 8 bits and error correc 
tion coded or scrambled on the symbol basis so that every 24 
symbols of the data make up a frame. This corresponds to 12 
original samples, that is 6 samples each of the stereo left and 
stereo right channels. 
The signals assembled into one such frame are of such a 

format in Which each frame 135 has a synchronization 
pattern data area 131 of 24 channel bits, a subcoding area 
132 of 14 channel bits, a program data area 133, a parity data 
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area 134, another program data area 133 and another parity 
data area 134. The program data area 133 is made up of 12 
symbols D1 to D12 each being of 14 channel bits, While the 
parity data area 134 is made up of parity data P1 to P4 each 
being of 14 channel bits. The areas or data portions are 
interconnected by junction areas each being of 3 channel 
bits. Thus, each frame 135 is made up of a sum total of 588 
channel bits of data. 

FIG. 4 shoWs 98 of the above frames 135 collected 
together and re-arrayed so that the above areas and data 
portions of each frame Will be contiguous to one another in 
the vertical direction. The set of data shoWn in FIG. 4 in its 
entirety is also termed a frame. HoWever, for distinction 
from the frame made up of 588 channel bits, the set of data 
of FIG. 4 in its entirety, made up of 98 frames, is termed a 
subcoding frame. This subcoding frame is made up of a 
frame synchroniZation pattern portion 136, a subcoding 
portion 137 and a data/parity portion 138. The subcoding 
frame is equivalent to 1/75 second of the usual CD reproduc 
ing time. 

The subcoding data, inclusive of the P-channel data and 
the Q-channel data sent from the subcoding detection circuit 
118 of FIG. 12, is recorded on the subcoding portion 137 of 
FIG. 4. The subcoding portion 137 is of a structure such that 
98 frames of from frame F0 to frame F98 make up one 
block, that is the above subcoding frame, as shoWn in FIG. 
15. The frames F01 and F02 are block synchroniZation 
patterns, While representing out-of-rule patterns S0 and S1 
of the eight-to-fourteen modulation (EFM) system. The 
subcoding detection circuit 118 detects the above synchro 
niZation patterns to form a one block of the subcoding 
portion 137. The respective bits of the that frames form 
frame F01 to frame F98 make up channels of from channel 
P to channel W. For example, the P-channel is constituted by 
portions of the patterns S0 and S i and P01 to P98. 

The data of the six channels of from channel R to channel 
W are used for special uses, such as still pictures or 
representation of karaoke letters. The data of the P-channel 
and the Q-channel are used for controlling the pickup track 
position control, that is for controlling the accessing opera 
tion for the pickup. 

The P-channel is used exclusively for recording a signal 
ae0‘ in the lead-in area 103, a signal ae1‘ and a signal ae0‘ 
betWeen the music and music and otherWise in the program 
area 104, respectively, and a signal repeated betWeen ae0‘ 
and ae1‘ at a pre-set period in the lead-out area 105. The 
P-channel information is used as the information for locating 
the program leading end portion. 

The Q-channel information is used as the address infor 
mation used by the pickup 112 of FIG. 2 to perform the 
above accessing operation. Each block of the Q-channel, 
that is each subcoding frame, has a structure made up of a 
synchroniZation bit block 141, a control bit block 142, an 
address bit block 143, a data bit block 144 and a cyclic 
redundancy code (CRC) bit block 145, as shoWn in FIG. 6. 

The synchroniZation bit block 141 is made up of 2-bit data 
for recording a portion of the synchroniZation pattern. The 
control bit block 142 includes 4-bit data for recording the 
number of audio channels, emphasis or data used for iden 
tifying digital data. The 4-bit control bit data in the control 
bit block 142, that is the control bit data, is noW explained. 
FIG. 7 shoWs the 4-bit control bit data. In the control bit data 
142a, “0000” denotes 2-channel audio Without preemphasis. 
In the control bit data 142b, “1000” denotes 4-channel audio 
Without pre-emphasis. In the control bit data 142c, “0001” 
denotes 2-channel audio With pre-emphasis. In the control 
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4 
bit data 142d, “1001” denotes 4-channel audio data With 
pre-emphasis. In the control bit data 142e, “0100” denotes a 
data track other than an audio track in a data read-only 
optical disc, such as a CD-ROM. 

In FIG. 6, the address bit block 143 has 4-bit data for 
recording a control signal specifying the format or a sort of 
data in the data bit block 144. 

In FIG. 6, the data bit block 144 has 72-bit data. If, for 
example, the address bit is “0001”, the data bit block 144 is 
made up of a program number portion 151, an index portion 
152, an elapsed time minute component portion 153, an 
elapsed time second component portion 154, an elapsed time 
frame number portion 155, a O-portion 156, an absolute time 
minute component portion 157, an absolute time second 
component portion 158 and an absolute time frame number 
portion 159, as shoWn in FIG. 8. Each portion is comprised 
of 8-bit data. MeanWhile, a frame of the frame number 
recorded in the elapsed time frame number portion 155 and 
in the absolute time frame number portion 159 denotes the 
subcoding frame. 
The program number portion is represented by tWo digits 

in the binary coded decimal notation. For example, “00” 
denotes a at a beginning portion of data readout, that is a 
so-called lead-in track, While “01” to “99” denote the 
program numbers. The number in the hexadecimal notation 
“AA” denote data read-out end, that is a so-called lead-out 
track. In the folloWing description, a suffix “h” is appended 
to a number represented in hexadecimal notation such as, for 
example, “AAh”. 
The index portion 152 is represented by tWo-digit BCD. 

For example, “00” denotes transient stop, that is pause, 
While “00” to “99” denote ?ner divisions of the program 
unit. 

The elapsed time hour component portion 153, the 
elapsed time second component portion 154 and the elapsed 
a time frame number portion 155 denote the elapsed time in 
the track each by tWo digits, that is a sum total of 6 digits. 
Since one second is 75 frames, the elapsed time frame 
portion 155 is represented by “00” to “74”. The elapsed time 
frame number is decremented betWeen tracks so that the 
number Will start from Zero at the initial position of each 
track. The O-portion 156 is stuffed With “0”s. 
The absolute time hour component portion 157, absolute 

time second component portion 158 and the absolute time 
frame number portion 159 are each represented by 2-digit 
BCD, totaling at 6-digit BCD. In the lead-in area 103 of FIG. 
1, if the index portion 152 is “AOh”, the absolute time 
component portion 157 is represented by the ?rst program 
number, Whereas, if the index portion 152 is “A1h” “A1h”, 
the absolute hour component portion 157 is represented by 
the last program number. Both in case the index portion 152 
is “AOh” and in case the index portion 152 is “A1h”, the 
absolute time second component portion 158 and the abso 
lute time frame number portion 159 are both “0”. If the index 
part 152 is “A2h”, the absolute time With Which the lead-out 
area 105 of FIG. 1 starts is recorded in the absolute time 
minute component portion 157, absolute time second com 
ponent portion 158 and in the absolute time frame number 
portion 159. 

In the program area 104 of FIG. 1, the time Which 
advances in an additive sense each time 0 comes from the 
start position of pause of the ?rst program that is the absolute 
time, is recorded in the absolute time minute component 
portion 157, absolute time second component portion 158 
and in the absolute time frame number portion 159. 
The CRC bit block 145 of FIG. 16 is a portion having 

16-bit data. In the CRC bit block 145 is recorded data for 
error detection of the CRC. 




















