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INFORMATION REPRODUCTION APPARATUS, 
INFORMATION RECORDING APPARATUS, AND 
REFERENCE MARK DETECTION CIRCUIT 

TECHNICAL FIELD 

[0001] The present invention relates to an information 
recording reproduction apparatus that records information 
on a magneto-optical recording medium and that reproduces 
the recorded information from a magneto-optical recording 
medium. 

BACKGROUND ART 

[0002] The development of a magneto-optical recording 
medium (referred to as “optical disk” hereinafter) is noW 
intensive together With the recording and reproducing tech 
nique since it is a reWritable and reliable recording medium 
of a large storage capacity. 

[0003] In a conventional magneto-optical recording repro 
duction apparatus, a synchroniZing signal is prerecorded 
magnetically at the beginning of every unit of data on an 
optical disk together With the data. By detecting that syn 
chroniZing signal at the time of reproduction for synchro 
niZation, the subsequent recorded data can be read out 
sequentially. 

[0004] HoWever, When the above-described prerecorded 
synchroniZing signal is missing in the reproduced signal 
according to the conventional recording/reproduction tech 
nique, there Was a problem that the appropriate timing to 
direct a laser beam onto the optical disk for reproduction 
could not be established, so that data could not be repro 
duced reliably. 

DISCLOSURE OF THE INVENTION 

[0005] An object of the present invention is to provide an 
information recording/reproduction apparatus that can real 
iZe data reproduction more correctly and reliably. 

[0006] Another object of the present invention is to pro 
vide a reference mark detection circuit that can detect 
accurately With a simple structure a reference mark such as 
an address mark (referred to as “?ne clock mark” hereinaf 
ter) formed together With the Wobble at a groove. 

[0007] According to an aspect, the object of the present 
invention is achieved by providing an information repro 
duction apparatus including an information readout circuit 
responsive to a supplied control signal to read out informa 
tion from a mounted recording medium, a reproduction 
circuit demodulating information to generate reproduction 
data, a ?rst period signal detection circuit detecting a ?rst 
period signal from the read out information, a synchroniZing 
signal generation circuit generating a plurality of synchro 
niZing signals of different phases according to the detected 
?rst period signal, a second period signal detection circuit 
detecting a second period signal from the read out informa 
tion, and a control circuit selectively supplying as a control 
signal to the information read out circuit a synchroniZing 
signal out of the plurality of synchroniZing signals generated 
by the synchroniZing signal generation circuit that has a 
predetermined phase difference With respect to the second 
period signal detected by the second period signal detection 
circuit. 
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[0008] According to another aspect, the object of the 
present invention is achieved by providing an information 
recording apparatus including a data record circuit respon 
sive to a supplied control signal to record data on a mounted 
recording medium, an information read out circuit for read 
ing out information from a recording medium, a ?rst period 
signal detection circuit detecting a ?rst period signal out of 
the read out information, a synchroniZing signal generation 
circuit generating a plurality of synchroniZing signals of 
different phases according to the detected ?rst period signal, 
a second period signal detection circuit detecting a second 
period signal from the read out information, and a control 
circuit selectively supplying to the data record circuit as the 
control signal a synchroniZing signal out of the plurality of 
synchroniZing signals generated by the synchroniZing signal 
generation circuit that has a predetermined phase difference 
from the second period signal detected by the second period 
signal detection circuit. 

[0009] According to an aspect, another object of the 
present invention is achieved by providing a reference mark 
detection circuit that detects a reference mark from a record 
ing medium in Which the plane con?guration of at least one 
sideWall of a groove for tracking is formed so that a 
reference mark having a relatively abrupt second Waveform 
of an amplitude identical to that of a relatively gentle ?rst 
Waveform modulated by a predetermined information signal 
is overlapped at a constant interval on the ?rst Waveform. 
The reference mark detection circuit includes a circuit 
generating an electrical signal having a Waveform corre 
sponding to the plane con?guration of the sideWall, a circuit 
comparing the level of the generated electrical signal With a 
predetermined reference level to generate a ?rst logic signal 
of a ?rst pulse having a ?rst duration time indicating the 
comparison result betWeen the ?rst Waveform and the ref 
erence level and a second pulse having a second duration 
time indicating the comparison result betWeen the second 
Waveform and the reference level, a circuit generating a 
second logic signal of a third pulse having a ?Xed third 
duration time in synchroniZation With a leading edge of each 
pulse of the ?rst logic signal, and a circuit latching the logic 
level of the second logic signal in synchroniZation With a 
trailing edge of each pulse of the ?rst logic signal to output 
the result as a detection result of a reference mark. The third 
duration time is longer than the second duration time and 
shorter than the ?rst duration time. 

[0010] According to another aspect, another object of the 
present invention is achieved by providing a reference mark 
detection circuit that detects a reference mark from a record 
ing medium in Which the plane con?guration of at least one 
sideWall of a groove for tracking is formed so that a 
reference mark having a relatively abrupt second Waveform 
of an amplitude greater than that of a relatively gentle ?rst 
Waveform modulated by a predetermined information signal 
is overlapped at a constant interval on the ?rst Waveform. 
The reference mark detection circuit includes a circuit 
generating an electrical signal having a Waveform corre 
sponding to the plane con?guration of the sideWall, a circuit 
comparing the level of the generated electrical signal With a 
?rst reference level that is betWeen the peak value of the ?rst 
Waveform and the peak value of the second Waveform to 
generate a ?rst logic signal of a ?rst pulse indicating the 
comparison result betWeen the second Waveform and the 
?rst reference level, a circuit comparing the level of the 
generated electrical signal With a second reference level that 
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is smaller than the peak value of the ?rst Waveform to 
generate a second logic signal of a second pulse indicating 
the comparison result betWeen the ?rst Waveform and the 
second reference level and a third pulse indicating the 
comparison result betWeen the second Waveform and the 
second reference level, and a circuit providing as a detection 
result of a reference mark a third logic signal of a fourth 
pulse having a leading edge in synchronization With the 
leading edge of the ?rst pulse of the ?rst logic signal and a 
trailing edge according to the ?rst transition of the second 
logic signal subsequent to the leading edge of the ?rst pulse. 
[0011] According to a further aspect, another object of the 
present invention is achieved by providing a reference mark 
detection circuit that detects a reference mark from a record 
ing medium in Which the plane con?guration of at least one 
sideWall of a groove for tracking is formed so that a 
reference mark having a relatively abrupt second Waveform 
of an amplitude greater than that of a relatively gentle ?rst 
Waveform modulated by a predetermined information signal 
is overlapped at a constant interval on the ?rst Waveform. 
The reference mark detection circuit includes a circuit 
generating an electrical signal having a Waveform corre 
sponding to the plane con?guration of the sideWall, a circuit 
comparing the level of the generated electrical signal With a 
?rst reference level betWeen the peak value in the positive 
direction of the ?rst Waveform and the peak value in the 
positive direction of the second Waveform to generate a ?rst 
logic signal of a ?rst pulse indicating the comparison result 
betWeen the second Waveform and the ?rst reference level, 
a circuit comparing the level of the generated electrical 
signal With a second reference level that is betWeen the peak 
value in the positive direction and the peak value in the 
negative direction of the ?rst Waveform to generate a second 
logic signal of a second pulse indicating the comparison 
result betWeen the ?rst Waveform and the second reference 
level and a third pulse indicating the comparison result 
betWeen the second Waveform and the second reference 
level, a circuit comparing the level of the generated electri 
cal signal With a third reference level betWeen the peak value 
in the negative direction of the ?rst Waveform and the peak 
value in the negative direction of the second Waveform to 
generate a third logic signal of a fourth pulse indicating the 
comparison result betWeen the second Waveform and the 
third reference level, a circuit generating a fourth logic 
signal of a ?fth pulse having a leading edge in synchroni 
Zation With the leading edge of the ?rst pulse of the ?rst logic 
signal and a trailing edge according to the ?rst transition of 
the second logic signal subsequent to the leading edge of the 
?rst pulse, a circuit generating a ?fth logic signal of a siXth 
pulse having a leading edge in synchroniZation With the 
leading edge of the fourth pulse of the third logic signal and 
a trailing edge according to the ?rst transition of the second 
logic signal subsequent to the leading edge of the fourth 
pulse, a circuit ANDing the fourth logic signal and the ?fth 
logic signal, and a circuit receiving the AND to generate a 
pulse having a predetermined duration in synchroniZation 
With respective trailing edges of the ?fth and siXth pulses to 
output the pulse as a detection result of a reference mark. 
The predetermined duration is longer than the time interval 
betWeen the trailing edge of the ?fth else and the trailing 
edge of the siXth pulse. 
[0012] An advantage of the present invention is that data 
can be recorded correctly and reliably on a recording 
medium and data can be reproduced therefrom. 
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[0013] Another advantage of the present invention is that, 
When an address mark is formed at a groove of a recording 
medium together With a Wobble, the address mark can be 
detected at high accuracy With a simple structure. 

BRIEF DESCRIPTION OF DRAWINGS 

[0014] FIG. 1 is a block diagram shoWing an entire 
structure of an information reproduction apparatus accord 
ing to a ?rst embodiment of the present invention; 

[0015] FIG. 2 is a plan vieW shoWing a track structure 
having a Wobble at both sides of a groove in the optical disk 
of FIG. 1; 

[0016] FIG. 3 is a plan vieW shoWing a track structure 
having a Wobble formed at only one side of a groove in the 
optical disk of FIG. 1; 

[0017] FIGS. 4A and 4B are timing charts for describing 
an operation of the PLL circuit of FIG. 1; 

[0018] FIG. 5 is a block diagram shoWing a structure of 
the delay circuit of FIG. 1; 

[0019] FIGS. 6A-6M are timing charts for describing an 
operation of the particular pattern detection circuit and 
sWitching unit of FIG. 1; 

[0020] FIG. 7 is a block diagram shoWing a structure of an 
information recording/reproduction apparatus according to a 
second embodiment of the ;present invention; 

[0021] FIGS. 8A-8L are timing charts for describing an 
operation of the sWitching unit of FIG. 1; 

[0022] FIG. 9 is a block diagram shoWing an entire 
structure of an information recording/reproduction appara 
tus according to a third embodiment of the present inven 
tion; 
[0023] FIG. 10 is a block diagram shoWing a structure of 
the address mark detection circuit of FIG. 9; 

[0024] FIGS. 11A-11E are timing charts for describing an 
operation of the address mark detection circuit of FIG. 10; 

[0025] FIG. 12 is a block diagram shoWing the former 
stage of an address mark detection circuit according to a 
fourth embodiment of the present invention; 

[0026] FIG. 13 is a block diagram shoWing the latter stage 
of the address mark detection circuit according to the fourth 
embodiment of the present invention; 

[0027] FIGS. 14A-14K are timing charts for describing an 
operation of the address mark detection circuit of FIGS. 12 
and 13; 

[0028] FIGS. 15A-15K are timing charts for describing an 
operation of the address mark detection circuit of FIGS. 12 
and 13; 

[0029] FIG. 16 is a block diagram shoWing a modi?cation 
of the former stage portion of the address mark detection 
circuit of FIG. 12; 

[0030] FIG. 17 is a block diagram shoWing the latter stage 
portion of the address mark detection circuit according to a 
?fth embodiment of the present invention; and 

[0031] FIGS. 18A-18D are timing charts for describing an 
operation of the address mark detection circuit of FIG. 17. 
















