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1. 

TRACK DISCRIMINATING APPARATUS AND 
METHOD FOR OPTICAL RECORDING 

MEDIUM 

This application is a Continuation of application Ser. No. 
09/662,881, filed on Sep. 15, 2000 now U.S. Pat. No. 
6.822,935, and for which priority is claimed under 35 U.S.C. 
S 120; and this application claims priority of Application 
Nos. P1999-39891, P1999-674.14 and P2000-3584 filed in 
Korea on Sep. 16, 1999: Dec. 30, 1999; and Jan. 26, 2000, 
respectively, under 35 U.S.C. S 119; the entire contents of all 
are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a rewritable 

optical recording medium system, and more particularly to 
an apparatus and method for discriminating between a land 
track and a groove track in a land/groove recording system 
having the structure where a signal track is composed of the 
land and the groove. 

2. Background of the Related Art 
With the growth of audio and video media, an optical 

recording/reproducing apparatus for recording and repro 
ducing audio/video data on a semipermanent optical record 
ing medium have been developed. 

In case of the optical recording medium, as the storage 
capacity of the existing CD-ROM title reaches the upper 
most limit, a digital versatile disc (DVD) is in the spotlight 
as a new optical recording medium. The DVD recognizes 
data in the same manner as a compact disc (CD) which 
recognizes data of “0” and '1' according to reflecting angles 
of a laser. However, the storage width of data in the DVD is 
minute in comparison to that in the CD. 

Like the CD, the DVD is been developed from the 
technique of reproducing the data recorded on the disc to the 
technique of freely and repeatedly recording the data on the 
disc. In order to achieve this, various kinds of rewritable 
DVDs have been proposed lately. One among them, there 
exists a DVD where a disc track is divided into a land and 
groove (hereinafter referred to as land/groove' or L/G) 
tracks, and the data is recorded in the respective tracks (for 
instance, DVD-RAM). 

FIG. 1 is a block diagram illustrating the construction of 
a typical apparatus for recording and reproducing data on the 
optical recording medium. Referring to FIG. 1, under the 
control of a servo control section 106, an optical pickup 102 
places an optical beam condensed through an object lens on 
a signal track of an optical recording medium, i.e., an optical 
disc 101, and makes the optical beam reflected from a signal 
recording Surface of the track condensed through the object 
lens and incident to an optical detector to detect a focus error 
signal and a tracking error signal. The optical detector is 
composed of several optical detecting elements, which out 
put to a radio frequency (RF) and servo error generating 
section 104 electric signals in proportion to quantities of 
light obtained by the respective optical detecting elements. 

For example, if the optical detector is composed of four 
optical detecting elements PDA, PDB, PDC, and PDD 
divided by four in a signal track direction and in a radial 
direction, the optical detector outputs to the RF and servo 
error generating section 104 electric signals a, b, c, and d in 
proportion to quantities of light obtained by the respective 
optical detecting elements PDA, PDB, PDC, and PDD (see 
FIG. 2). 
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2 
The RF and servo error generating section 104 generates 

an RF signal required for data reproduction, read channel 2 
signal required for servo control, focus error signal, etc., by 
combining the electric signals a, b, c, and d. 

Here, the RF signal (also called read channel 1 signal) 
may be obtained by computing (a+b+c+d) of the electric 
signals outputted from the optical detector, and the read 
channel 2 signal by computing (a+d)-(b+c). The tracking 
error (TE) signal may be obtained by processing the read 
channel 2 signal. 

Meanwhile, if the optical detector is divided by two in a 
track direction, i.e., into two photodiodes I1 and I2, the RF 
signal (=I1+I2) and read channel 2 signal (=I1-I2) are 
detected from the balance of the light quantities of the 
photodiodes. In other words, a+d and b+c in FIG. 2 corre 
spond to I1 and I2, respectively. 
At this time, the RF signal is outputted to a data decoder 

105 for data reproduction, the servo error signal such as FE 
and TE to a servo control section 106, and the control signal 
for data recording to an encoder 103. 
The encoder 103 encodes the data to be recorded to 

recording pulses of a format required by the optical disc 101, 
and records the pulses on the optical disc 101 through the 
optical pickup 102. The decoder 105 restores the data of the 
original form from the RF signal. 

Meanwhile, a host such as a personal computer (PC) may 
be connected to the optical disc recording/reproducing appa 
ratus. This host transmits a recording/reproducing command 
to a microcomputer 111 through an interface 110, transmits 
the data to be recorded to the encoder 103, and receives 
reproduced data from the decoder 105. The microcomputer 
111 controls the encoder 103, decoder 105, and servo control 
section 106 in accordance with the recording/reproducing 
command from the host. 
At this time, an advanced technology attached packet 

interface (ATAPI) is typically used as the interface 110. 
Specifically, the ATAPI is the interface standard between the 
host and the optical recording/reproducing apparatus such as 
a CD or DVD driver proposed to transmit the data decoded 
by the optical recording/reproducing apparatus to the host, 
and serves to convert the decoded data into a protocol of a 
data packet that can be processed in the host and transmit the 
data packet. 

Meanwhile, the servo control section 106 processes the 
focus error signal (FE), and outputs a driving signal for 
focusing control to a focus servo driving section 107. The 
servo control section 106 also processes the tracking error 
signal (TE), and output a driving signal for tracking control 
to a tracking servo driving section 108. 
The focus servo driving section 107 moves the optical 

pickup 102 up and down by driving a focus actuator in the 
optical pickup 102, so that the optical pickup 107 follows the 
movement of the rotating optical disc 101. 
The tracking servo driving section 108 moves the object 

lens of the optical pickup 102 in a radial direction by driving 
a tracking actuator in the optical pickup 102, so that the 
object lens corrects the position of the optical beam, and 
follows the track. 

If the DVD is a rewritable disc, for example, DVD-RAM, 
where the signal track is composed of the land and groove, 
the data can be recorded on or reproduced from both the land 
track and the groove track as well as either of the land track 
and the groove track. Here, the land track and the groove 
track have different depths in a light incident direction. For 
instance, the DVD-RAM has a depth difference of W6 
between the land track and the groove track. 
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FIG. 3 illustrates an example of a disc having the above 
described L/G track structure. Referring to FIG. 3, the track 
protruded in the incident direction of the optical beam from 
the optical pickup 102 is defined as a groove track 2, and the 
track arranged to alternate with the groove track and 
depressed from the incident optical beam is defined as a land 
track 3. Accordingly, there is a predetermined height differ 
enced between the groove track 2 and the land track 3. The 
track pitch (TP) is different according to the kind of disc, but 
is commonly 1 um or less. 
As shown in FIG. 4, each track is composed of a plurality 

of sectors which are a data region, and a header region which 
includes sector position information and control information 
and which is positioned between the respective sectors. The 
header region is pre-formatted, and thus the tracking control 
can be effected in a blank disc where no information signal 
is recorded. 
The header region is a region where data cannot be 

recorded, is used for obtaining various kinds of information 
for performing the recording and reproduction, and is gen 
erally predetermined by a disc manufacturer. 
The header region is briefly classified into two kinds. As 

shown in FIG.4, one is a header region 8 positioned between 
sectors in the same track (hereinafter referred to as header 
region within a track), and the other is a header region 9 
positioned between the last sector 4 of the land track and the 
first sector 5 of the groove track (hereinafter referred to as 
header region between tracks). Accordingly, the optical 
disc recording/reproducing apparatus as shown in FIG. 1 can 
discriminate the track kind at the present position from the 
header region within a track, and recognize the track 
changeover from the header region between tracks, so that 
the servo suitable for the changed track can be performed. 

FIG. 5 illustrates in detail 'A' and B portions in FIG. 4. 
Referring to FIG. 5, the header region has a first header field 
91 phase-converted centering around a track center, and a 
second header field 92. If the disc is the DVD-RAM, the first 
and second header fields include two header fields, respec 
tively. 

In the header region where the land track switches over to 
the groove track, the first header field is first detected at a 
position higher than the track center, and then the second 
header field is detected at a position lower than the track 
center. On the contrary, in the header region where the 
groove track switches over to the land track, the first header 
field is first detected at a position lower than the track center, 
and then the second header field is detected at a position 
higher than the track center. 

Meanwhile, the control information recorded in the 
header region may be recorded in a wobbling form along the 
track. Here, the wobbling means that the control information 
is recorded on a boundary Surface of the track by the change 
of a laser beam of a laser diode by Supplying to the power 
of the laser diode information to be applied to the disc by 
modulating a predetermined clock signal, for example, 
information on the corresponding position, information on 
the rotating speed of the disc, etc. 

Referring to FIG. 6, it can be recognized that the track 
boundary surface of the sector which is the data region 
arranged between the header regions has the wobbling form. 
Specifically, (a) in FIG. 6 shows an example of a wobbling 
signal in the groove track, and (b) shows an example of a 
wobbling signal in the land track. Here, no wobbling signal 
is recorded in the header region. 

In order to perform the recording/reproduction on the 
optical disc having the structure where the signal track is 
composed of the land and the groove, the optical beam 
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4 
should accurately follow the center of the land and groove 
tracks. At this time, the optical beam should be controlled in 
a different manner according to the land and groove tracks, 
and thus it is important to accurately discriminate the kind 
of the track. 
As shown in FIG. 3, since the respective tracks have the 

height difference and the track pitch is very dense, there 
exists a difference in DC offset (produced in signal due to the 
L/G depth difference) when the focusing or tracking servo is 
performed. Also, the tracking error signal in the land has an 
opposite phase to the tracking error signal in the groove. 
However, in order to normally follow both the land and 
groove tracks, the tracking error signals obtained from the 
land and the groove have the same phase. 

Accordingly, the kind of the track to be recorded/repro 
duced should be discriminated in advance, and the servo 
should be performed accordingly. Specifically, in the land 
track, the tracking servo should be performed by the tracking 
error signal offset-adjusted and inverted to match the land, 
while in the groove track, the tracking servo should be 
performed by the tracking error signal offset-adjusted and 
inverted to match the groove. In order to achieve this, it 
should be rapidly and accurately discriminated whether the 
track where the optical beam is currently positioned is the 
land or the groove. 
A conventional method of discriminating whether the 

track is the land or the groove uses the header region as 
shown in FIG. 7. The phase of the tracking error signal in the 
header region in case of following the land track is opposite 
to the phase of the tracking error signal in case of following 
the groove track. 

Referring to FIG. 7, the read channel 2 signal generated 
from the RF and servo error generating section 104 or the 
tracking error signal obtained by processing the read channel 
2 signal is inputted to first and second comparators 201 and 
202. At this time, since the first header field and the second 
header field in the header region are alternately arranged on 
the basis of the track center, the read channel 2 signals 
detected from the first header field and the second header 
field have the phases (i.e., tilts) opposite to each other. 

For the convenience in explanation, it is assumed that the 
header signal detected at a position higher than the track 
center is a first header region signal IP1, and the header 
signal detected at a position lower than the track center is a 
second header region signal IP2. 

If the read channel 2 signal inputted to a plus terminal of 
the first comparator 201 is higher than a slice level signal 
inputted to a minus terminal thereof, the first comparator 201 
outputs to an L/G discriminating section 203 the first header 
region signal IP1 as shown as (a) in FIGS. 8 and 9. If the 
read channel 2 signal inputted to a minus terminal of the 
second comparator 202 is lower than the slice level signal 
inputted to a plus terminal thereof, the second comparator 
202 outputs to the L/G discriminating section 203 the second 
header region signal IP2 as shown as (b) in FIGS. 8 and 9. 
At this time, the phases of the IP1 signal and the IP2 

signal are changed according to the fact that the currently 
following track is the land or the groove as shown in FIGS. 
8 and 9. The header region where the land track switches 
over to the groove track is detected as shown in FIG. 8, and 
the header region where the groove track switches over to 
the land track is detected as shown in FIG. 9. 

Accordingly, the L/G discriminating section 203 discrimi 
nates the track by the detection order of the IP1 and IP2 
signals, and outputs a track Switchover signal L/G SW as 
shown as in FIGS. 8 and 9 to the servo control section 
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106, so that the servo control section 106 performs the servo 
control Suitable to the changed track. 

However, though the conventional track discriminating 
method as described above can be used without any problem 
in case that the IP1 and IP2 signals are accurately detected 
in the header region by the stable performance of the servo, 
there is a possibility that a signal having a similar waveform 
to the above signals is detected anywhere of the disc, and 
Such a possibility becomes greater in case that the system is 
unstable. 

Here, the time point where the servo is unstable may be 
the case that the system is initially operated, or a trackjump 
or track cross is performed. In this case, the IP1 and IP2 
signals are detected unstably, and it is unreliable that the IP1 
and IP2 signals are the signals detected from the header 
region as well. If the IP1 and IP2 signals are not accurately 
detected as above, the land/groove track discrimination also 
becomes inaccurate. Accordingly, the tracking and focusing 
servo cannot be performed properly, and this causes much 
time to be required for reaching the normal recording/ 
reproduction, and the recording/reproduction itself to be 
impossible in the worst case. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a track 
discriminating method and apparatus for an optical record 
ing medium that substantially obviate one or more of the 
problems due to limitations and disadvantages of the related 
art. 

An object of the present invention is to provide a track 
discriminating method and apparatus for an optical record 
ing medium which can stably discriminate the kind of a track 
even in an unstable servo state. 

It is another object of the present invention to provide a 
track discriminating method and apparatus for an optical 
recording medium which can stably discriminate the kind of 
a track using the differential characteristic of an optical 
reflection signal of the optical recording medium. 

It is still another object of the present invention to provide 
a track discriminating method and apparatus for an optical 
recording medium which can stably discriminate the kind of 
a track from a wobbling signal in a land/groove recording 
system having a wobbling structure. 

It is still another object of the present invention to provide 
a track discriminating method and apparatus for an optical 
recording medium which can stably discriminate the kind of 
a track by delaying at least either of first and second header 
region signals for a predetermined time and comparing the 
phases of the two signals. 

Additional features and advantages of the invention will 
be set forth in the description which follows, and in part will 
be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention will be realized and attained by the 
structure particularly pointed out in the written description 
and claims thereof as well as the appended drawings. 

To achieve these and other advantages and in accordance 
with the purpose of the present invention, as embodied and 
broadly described, the track discriminating method for an 
optical recording medium having a land and groove track 
structure where neighboring signal tracks have depths dif 
ferent from each other in an incident direction of an optical 
beam, each signal track having a plurality of header regions 
which have different phases and which are repeatedly and 
alternately arranged for a predetermined section of the 
respective track, comprises the steps of obtaining a differ 
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6 
ence signal of optical reflection signals in a track direction 
of the optical recording medium, differentiating the differ 
ence signal, and slicing the differentiated difference signal 
by predetermined upper and lower slice levels and discrimi 
nating a kind of the track from a sliced signal. 
The track discriminating step may comprise the step of 

performing a servo by a servo error signal offset-adjusted to 
match the land track if the discriminated track is the land 
track, while performing a servo by a servo error signal 
offset-adjusted to match the groove track if the discriminated 
track is the groove track. 

In another aspect of the present invention, there is pro 
vided a track discriminating apparatus for an optical record 
ing medium having a land and groove track structure where 
neighboring signal tracks have depths different from each 
other in an incident direction of an optical beam, each signal 
track having a plurality of header regions which have 
different phases and which are repeatedly and alternately 
arranged for a predetermined section of the respective track, 
comprising a servo error generating section for obtaining a 
difference signal of optical reflection signals in a track 
direction of the optical recording medium, a differentiation 
section for differentiating the difference signal, a slicing 
section for slicing the differentiated difference signal by 
predetermined upper and lower reference slice levels, and a 
signal generating section for discriminating a kind of the 
track using a result of slicing and generating a land/groove 
(L/G) discrimination signal according to a result of discrimi 
nation. 

In still another aspect of the present invention, there is 
provided a track discriminating method for an optical 
recording medium having a land and groove track structure 
where neighboring signal tracks have depths different from 
each other in an incident direction of an optical beam, each 
signal track having a plurality of header regions which have 
different phases and which are repeatedly and alternately 
arranged for a predetermined section of the respective track, 
the method comprising the steps of detecting a phase of a 
wobbling signal formed on respective land/groove (L/G) 
tracks of the optical recording medium, and discriminating 
a kind of the present track by checking whether the phase of 
the wobbling signal is inverted using a reference signal and 
outputting an L/G discrimination signal according to a result 
of discrimination. 
The phase detecting step detects the phase of the wob 

bling signal by slicing the wobbling signal formed on the 
respective L/G tracks by a center level. 
The discriminating step comprises the steps of exclusive 

OR-gating the wobbling signal sliced by the center level and 
the fedback L/G discrimination signal, generating a refer 
ence signal by applying a phase locked loop (PLL) to an 
exclusive-OR-gated signal, and discriminating a kind of the 
present track by checking whether the phase of the sliced 
wobbling signal is equal or opposite to the phase of the 
reference signal and discriminating whether the present 
track is the land track or the groove track according to a 
result of discrimination. 

In still another aspect of the present invention, there is 
provided a track discriminating apparatus for an optical 
recording medium having a land and groove track structure 
where neighboring signal tracks have depths different from 
each other in an incident direction of an optical beam, each 
signal track having a plurality of header regions which have 
different phases and which are repeatedly and alternately 
arranged for a predetermined section of the respective track, 
comprising a first comparator for detecting a wobbling 
signal formed on respective land/groove (L/G) tracks of the 
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optical recording medium and slicing the wobbling signal by 
a first slice level, a reference signal generating section for 
generating a reference signal by exclusive-OR-gating an 
output signal of the first comparator and a fedback L/G 
discrimination signal and applying a phase locked loop 
(PLL) to an exclusive-OR-gated signal, and a signal gener 
ating section for discriminating a kind of the present track by 
checking whether the phase of the sliced wobbling signal is 
inverted using the reference signal and generating the L/G 
discrimination signal according to a result of discrimination. 
The signal generating section comprises a second com 

parator for slicing the wobbling signal formed on the respec 
tive L/G tracks by a second slice level, and a flip-flop for 
receiving an output signal of the second comparator through 
its clock terminal and the reference signal through its data 
terminal, and generating the L/G discrimination signal by 
checking a phase level of the signal inputted to its data 
terminal at a rising point of the signal inputted to its clock 
terminal. 

The signal generating section comprises a logic circuit for 
exclusive-OR-gating the reference signal and the sliced 
wobbling signal to output the L/G discrimination signal. 

In still another aspect of the present invention, there is 
provided a track discriminating method for an optical 
recording medium having a land and groove track structure 
where neighboring signal tracks have depths different from 
each other in an incident direction of an optical beam, each 
signal track having a plurality of header regions which have 
different phases and which are repeatedly and alternately 
arranged for a predetermined section of the respective track, 
the method comprising the steps of detecting information 
existing in a plurality of regions recorded on the header 
regions of the optical recording medium with their phases 
different, delaying at least one of the detected signals for a 
predetermined time, and discriminating a kind of the track 
by comparing phase levels of the detected signals having 
passed the delay step. 

In still another aspect of the present invention, there is 
provided a track discriminating apparatus for an optical 
recording medium having a land and groove track structure 
where neighboring signal tracks have depths different from 
each other in an incident direction of an optical beam, each 
signal track having a plurality of header regions which have 
different phases and which are repeatedly and alternately 
arranged for a predetermined section of the respective track, 
the apparatus comprising a detecting section for detecting 
information existing in a plurality of regions recorded on the 
header regions of the optical recording medium with their 
phases different, a delay section for delaying at least one of 
the detected signals for a predetermined time, and a signal 
generating section for discriminating a kind of the track by 
comparing phase levels of the detected signals having 
passed the delay step. 
The delay section comprises a low pass filter for low 

pass-filtering the respective detected signals by different 
bandwidths. 

In still another aspect of the present invention, there is 
provided a track discriminating method for an optical 
recording medium having a land and groove track structure 
where neighboring signal tracks have depths different from 
each other in an incident direction of an optical beam, each 
signal track having a plurality of header regions which have 
different phases and which are repeatedly and alternately 
arranged for a predetermined section of the respective track, 
the method comprising a first discriminating step of dis 
criminating a kind of the track by obtaining a difference 
signal of optical reflection signals in a track direction of the 
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8 
optical recording medium, differentiating the difference sig 
nal, and slicing the differentiated difference signal by upper 
and lower reference levels, a second discriminating step of 
discriminating the kind of the track by detecting a phase of 
a wobbling signal formed on respective land/groove (L/G) 
tracks and checking whether the phase of the wobbling 
signal is inverted using a reference signal, a third discrimi 
nating step of discriminating the kind of the track by 
detecting information existing in a plurality of regions 
recorded on the header regions of the optical recording 
medium with their phases different, delaying at least one of 
the detected signals for a predetermined time, and compar 
ing phase levels of the detected two signals, and a step of 
generating a land/groove (L/G) discrimination signal by 
selecting or combining at least one of discriminated results 
at the first to third steps. 

In still another aspect of the present invention, there is 
provided a track discriminating apparatus for an optical 
recording medium having a land and groove track structure 
where neighboring signal tracks have depths different from 
each other in an incident direction of an optical beam, each 
signal track having a plurality of header regions which have 
different phases and which are repeatedly and alternately 
arranged for a predetermined section of the respective track, 
the apparatus comprising a first discriminating section for 
discriminating a kind of the track by obtaining a difference 
signal of optical reflection signals in a track direction of the 
optical recording medium, differentiating the difference sig 
nal, and slicing the differentiated difference signal by upper 
and lower reference levels, a second discriminating section 
for discriminating the kind of the track by detecting a phase 
of a wobbling signal formed on respective land/groove 
(L/G) tracks and checking whether the phase of the wob 
bling signal is inverted using a reference signal, a third 
discriminating section for discriminating the kind of the 
track by detecting information existing in a plurality of 
regions recorded on the header regions of the optical record 
ing medium with their phases different, delaying at least one 
of the detected signals for a predetermined time, and com 
paring phase levels of the detected two signals, and a signal 
generating section for generating a land/groove (L/G) dis 
crimination signal by selecting or combining at least one of 
discriminated results at the first to third steps. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this specification, illustrate 
an embodiment of the invention and together with the 
description serve to explain the principles of the invention: 

In the drawings: 
FIG. 1 is a block diagram illustrating the construction of 

a typical optical recording/reproducing apparatus. 
FIG. 2 is a view illustrating the construction of an optical 

detector in FIG. 1. 
FIG. 3 is a view illustrating a typical disc having a 

land/groove track structure. 
FIG. 4 is a view illustrating a data region and header 

region of a conventional track. 
FIG. 5 is a view illustrating in detail A and B portions 

in FIG. 4 on the concentric circle of the disc. 
FIG. 6(a) is a view illustrating an example of a wobbling 

signal detected from the groove track. 
FIG. 6(b) is a view illustrating an example of a wobbling 

signal detected from the land track. 
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FIG. 7 is a block diagram of a conventional L/G discrimi 
nating apparatus. 

FIGS. 8(a) to 8(C) are waveform diagrams explaining the 
operation of respective elements of FIG. 7 when the land 
track Switches over to the groove track. 

FIGS. 9(a) to 9(C) are waveform diagrams explaining the 
operation of the respective elements of FIG. 7 when the 
groove track Switches over to the land track. 

FIG. 10 is a block diagram briefly illustrating the con 
struction of a track discriminating apparatus for an optical 
recording medium according to the present invention. 

FIG. 11 is a block diagram of the track discriminating 
apparatus for an optical recording medium according to a 
first embodiment of the present invention. 

FIG. 12 is a block diagram illustrating an example of the 
signal generating section in FIG. 11. 

FIGS. 13(a) to 13(e) are waveform diagrams explaining 
the operation of respective elements of FIG. 11 for L/G 
discrimination. 

FIG. 14 is a block diagram of the track discriminating 
apparatus for an optical recording medium according to a 
second embodiment of the present invention. 

FIGS. 15(a) to 15(e) are waveform diagrams explaining 
the operation of respective elements of FIG. 14 for L/G 
discrimination. 

FIG. 16 is a block diagram illustrating another example of 
the track discriminating apparatus for an optical recording 
medium according to the second embodiment of the present 
invention. 

FIGS. 17(a) to 17(d) are waveform diagrams explaining 
the operation of respective elements of FIG. 16 for L/G 
discrimination. 

FIG. 18 is a block diagram of the track discriminating 
apparatus for an optical recording medium according to a 
third embodiment of the present invention. 

FIG. 19 is block diagram illustrating an example of the 
signal generating section in FIG. 18. 

FIGS. 200a) to 2000) are waveform diagrams explaining 
the operation of respective elements of FIG. 18 when the 
land track Switches over to the groove track. 

FIGS. 21(a) to 21(C) are waveform diagrams explaining 
the operation of the respective elements of FIG. 18 when the 
groove track Switches over to the land track. 

FIG. 22 is a block diagram of the track discriminating 
apparatus for an optical recording medium using the first to 
third embodiments of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which 
are illustrated in the accompanying drawings. 

Hereinafter, the preferred embodiments of the present 
invention will be explained in detail with reference to the 
accompanying drawings. 

FIG. 10 is a block diagram briefly illustrating the con 
struction of a track discriminating apparatus for an optical 
recording medium according to the present invention. Refer 
ring to FIG. 10, an L/G discriminating section 304 receives 
a read channel 2 signal or a tracking error signal generated 
from an RF and servo error generating section 303, dis 
criminates whether the present track is the land or the groove 
accordingly, and then outputs a discrimination signal L/G 
SW to a servo control Section 305. 
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At this time, the L/G discriminating section 304 can 

discriminate the kind of the track in diverse manners, and the 
first to third embodiments of the present invention will now 
be explained in order. 

First Embodiment 

The first embodiment of the present invention discrimi 
nates the kind of the track using the differential characteristic 
of optical reflection signals from the optical disc. 

FIG. 11 is a block diagram of the optical disc recording/ 
reproducing apparatus according to a first embodiment of 
the present invention, and illustrates only the portions 
related to the land/groove track discrimination. 

Referring to FIG. 11, an L/G discriminating section 400 
includes a differentiating section 401 for differentiating a 
tracking error signal TE generated from the RF and servo 
error generating section 303, a high slicing section 402 for 
outputting an Lpulse signal of a high level if the tracking 
error signal differentiated by the differentiating section 401 
is higher than a first slice level, a low slicing section 403 for 
outputting a Gpulse signal of a high level if the tracking 
error signal differentiated by the differentiating section 401 
is lower than a second slice level, and an L/G signal 
generating section 404 for discriminating whether the 
present track is the land track or the groove track according 
to slicing results Lpulse and Gpulse outputted from the high 
and low slicing sections 402 and 403, generating the L/G 
discrimination signal L/G SW according to a result of 
discrimination, and outputting the L/G discrimination signal 
to the servo control section 305. 

In the first embodiment of the present invention as con 
structed above, the RF and servo error generating section 
303 generates the tracking error signal TE, and outputs the 
tracking error signal to the servo control section 305 and to 
the differentiating section 401 of the L/G discriminating 
section 400 for LFG discrimination. 
The phase of the tracking error signal when the optical 

beam follows the land track is opposite to the phase of the 
tracking error signal when the optical beam follows the 
groove track in the header region as shown in FIG. 13(a). 
This is shown in the header region structure of FIG. 5. 
At this time, the tracking error signal is unstable in DC 

level as shown in FIG. 13(a), and thus the differentiating 
section 401 stabilizes the DC level as shown in FIG. 13(b) 
by differentiating the tracking error signal. Specifically, if 
the tracking error signal passes through a capacitance (not 
illustrated) of the differentiating section 401, the DC level is 
covered, and the waving of the tracking error signal is 
removed as shown in FIG. 13(b). Also, in the header region, 
the tracking error signal is outputted in the form of a large 
impulse due to the differentiation, and the largest output 
signals have opposite directions to each other according to 
the land and groove tracks. This means the increase of the 
degree of freedom of the slice level, and in order to slice the 
differentiated tracking error signal by this slice level, the 
differentiated tracking error signal is outputted to the high 
and low slicing sections 402 and 403. 
The high slicing section 402 produces and outputs to the 

L/G signal generating section 404 the Lpulse signal of a high 
level as shown in FIG. 13(c) only when the differentiated 
tracking error signal is higher than the first slice level. The 
low slicing section 403 produces and outputs to the L/G 
signal generating section 404 the Gpulse signal of a high 
level as shown in FIG. 13(d) only when the differentiated 
tracking error signal is lower than the second slice level. 
Here, the first slice level is highly determined to a degree 
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that the differentiated tracking error signal detected from the 
groove track is not sliced, and only the differentiated track 
ing error signal detected from the land track as shown in 
FIG. 13(b), and the second slice level is determined low on 
the contrary to the first slice level. 

The L/G signal generating section 404 switches the L/G 
discrimination signals using the input Lpulse and Gpulse 
signals. For instance, if a high level signal is detected from 
the Lpulse signal after a high level signal is continuously 
detected from the Gpulse signal for a predetermined period, 
the L/G discrimination signal L/G SW is switched, i.e., 
toggled at that time point, and Vice versa. 

Specifically, the L/G signal generating section 404 judges 
whether the track following the header region where the 
optical beam is currently positioned is the land track or the 
groove track according to the Lpulse and Gpulse signals, and 
then outputs to the servo control section 305 the L/G 
discrimination signal L/G SW for controlling the optical 
pickup 302 to follow the land track or the groove track. 

FIG. 12 is a block diagram illustrating an example of the 
L/G signal generating section 404. Referring to FIG. 12, the 
L/G signal generating section 404 comprises first and second 
D-type flip-flops 501 and 502 having a set terminal S and a 
reset terminal RS, and an exclusive OR gate 503 for gen 
erating the L/G discrimination signal by exclusive-OR 
gating output signals of the first and second D-type flip-flops 
501 and 502. 

Here, the set terminals of the first and second D-type 
flip-flops 501 and 502 are always kept in a high state, and the 
reset terminals thereof are reset by a u-Enable signal. The 
u-Enable signal, which is a low active signal, becomes high 
only in a section where the L/G discrimination is required 
under the control of a microcomputer (not illustrated), and 
becomes low otherwise to reset the first and second D-type 
flip-flops 501 and 502. That is, since the servo should be 
stable in order to secure the accuracy of the L/G discrimi 
nation, the servo is first set, and then the u-Enable signal 
becomes high. Accordingly, when the servo is set, the 
initial outputs of the first and second D-type flip-flops 501 
and 502 become low. 

To the clock terminal of the first D-type flip-flop 501 is 
inputted the Lpulse signal, and to the clock terminal of the 
second D-type flip-flop 502 is inputted the Gpulse signal. 
The Q output of the first D-type flip-flop 501 is outputted to 
the exclusive OR gate 503, and the Q-bar output thereof is 
outputted to the D-input terminal of the second D-type 
flip-flop 502. The Q output of the second D-type flip-flop 
502 is outputted to the exclusive OR gate 503 and to the 
D-input terminal of the first D-type flip-flop 501. 

Specifically, the first D-type flip-flop 501 outputs the 
signal which is inputted to its D-input terminal at the rising 
edge or in the high period of the Lpulse signal, and 
maintains its previous state otherwise. The second D-type 
flip-flop 502 outputs the signal which is inputted to its 
D-input terminal at the rising edge or in the high period of 
the Gpulse signal, and maintains its previous state otherwise. 

At this time, since the Q outputs of the first and second 
D-type flip-flops 501 and 502 are low in all at an initial 
state, the output of the exclusive OR gate 503 becomes 
high. To the D-input terminal of the first D-type flip-flop 
501 is inputted the low signal, and to the D-input terminal 
of the second D-type flip-flop 502 is inputted the high 
signal. However, since the Lpulse signal and the Gpulse 
signal are not changed at the initial state, the Q outputs of the 
first and second flip-flops 501 and 502 are kept in the low 
State. 
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12 
Then, for example, if the Gpulse signal becomes high as 

shown in FIG. 13(d), the second D-type flip-flop 502 outputs 
through its Q output terminal the high signal which is 
inputted to its clock terminal to the exclusive OR gate 503 
and to the D-input terminal of the first D-type flip-flop 501. 
At this time, since the Lpulse signal inputted to the clock 

terminal of the first D-type flip-flop 501 is not changed, the 
first D-type flip-flop 501 maintains its previous state, i.e., the 
low state. Specifically, the first D-type flip-flop 501 con 
tinuously outputs the low signal to the exclusive OR gate 
503 through its Q output terminal, and continuously outputs 
the high signal to the second D-type flip-flop 502 through 
its Q-bar output terminal. 

Accordingly, since the exclusive OR gate 503 receives the 
low signal from the first D-type flip-flop 501 and the high 
signal from the second D-type flip-flop 502, the output of the 
exclusive OR gate 503 goes from the low state to the high 
state, and the second D-type flip-flop 502 maintains the 
high State. This state is continuously kept So far as the 
Gpulse signal as shown in FIG. 13(d) is inputted. 

Then, if the optical beam follows the land track, i.e., if the 
Lpulse signal becomes high as shown in FIG. 13(c), the 
first D-type flip-flop 501 outputs the high signal which is 
inputted to its D-input terminal to the exclusive OR gate 503 
through its Q output terminal, and output the low signal to 
the D-input terminal of the second D-type flip-flop 502 
through its Q-bar output terminal. At this time, since the 
Gpulse signal provided as a clock of the second D-type 
flip-flop 502 is not changed, the second D-type flip-flop 502 
maintains its previous state, i.e., the high state. 

However, since the two inputs of the exclusive OR gate 
503 become high, the output of the exclusive OR gate 503 
goes from the high state to the low state. The output of the 
exclusive OR gate 503 will be the L/G discrimination signal 
LAG SW. 
The above process is repeated whenever the Lpulse signal 

and the Gpulse signal are generated. 
Accordingly, if the L/G discrimination signal L/G SW 

represents the land track, i.e., if the L/G discrimination 
signal is low, the servo control section 305 generates and 
outputs to the tracking driving section 307 the tracking error 
signal which is offset-adjusted to match the land and then 
inverted as a tracking driving signal. If the L/G discrimina 
tion signal L/G SW represents the groove track, i.e., if the 
L/G discrimination signal is high, the servo control section 
305 generates and outputs to the tracking driving section 307 
the tracking error signal which is offset-adjusted to match 
the groove as a tracking driving signal. 

For convenience in explanation, the first embodiment of 
the present invention exemplifies the case that the present 
track switches over from the groove track to the land track. 
However, the present invention is applied to the opposite 
case in the same manner. 

Second Embodiment 

The second embodiment of the present invention dis 
criminates the kind of the track from the wobbling signal in 
the land/groove recording type medium having the wobbling 
Structure. 

Referring to FIG. 6, on the basis of the header region, the 
wobbling signal on the grove track starts from the rising 
edge and ends to the rising edge as shown in FIG. 6(a), and 
the wobbling signal on the land track starts from the falling 
edge and ends to the falling edge as shown in FIG. 6(b). 

Accordingly, the second embodiment of the present 
invention discriminates the L/G track using the characteris 
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tic that the phase of the wobbling signal on the land track is 
opposite to the phase of the wobbling signal on the groove 
track by 180 degrees. 

FIG. 14 is a block diagram of the land/groove track 
discriminating apparatus for an optical recording medium 
according to a second embodiment of the present invention. 

Referring to FIG. 14, an L/G discriminating section 600 
comprises a band pass filter (BPF) 601 for detecting the 
wobbling signal by band-pass-filtering the read channel 2 
signal outputted from the RF and servo error generating 
section 303, a first comparator 602 for slicing the detected 
wobbling signal by a first slice level S1, a second compara 
tor 603 for slicing the detected wobbling signal by a second 
slice level S2, an exclusive OR gate 404 for exclusive-OR 
gating an output of the first comparator 602 and a fedback 
inverted L/G discrimination signal, a PLL section 605 for 
applying a PLL to an output of the exclusive OR gate 604, 
and a D-type flip-flop 606 for receiving the PLL wobbling 
signal through its data terminal and an output of the second 
comparator 603 through its clock terminal, outputting the 
L/G discrimination signal L/G SW through its Q-bar output 
terminal, and feeding its Q output back to the exclusive OR 
gate 604. 

According to the second embodiment of the present 
invention as constructed above, the RF and servo error 
generating section 303 generates the read channel 2 signal 
and outputs it to the BPF 601 in the L/G discriminating 
section 600. Here, the wobbling signal can be detected from 
the read channel 2 signal. 

Specifically, if the read channel 2 signal is band-pass 
filtered through the BPF 601, the wobbling signal as shown 
in FIG. 15(a) is detected. At this time, the first comparator 
602 sets the center level of the wobbling signal as the first 
slice level S1, slices the wobbling signal thereby, and 
outputs the sliced wobbling signal to the exclusive OR gate 
604 as shown in FIG. 15(b). The second comparator 603 sets 
the level lower than the center level of the wobbling signal 
as the second slice level S2, slices the wobbling signal 
thereby, and outputs the sliced wobbling signal to the clock 
terminal of the D-type flip-flop 606 as shown in FIG. 15(c). 

The exclusive OR gate 604 exclusive-OR-gates the wob 
bling signal sliced by the first slice level S1 and the inverted 
L/G discrimination signal fed back from the Q output 
terminal of the D-type flip-flop 606 to output the exclusive 
OR-gated signal to the PLL section 605. 

The PLL section 605 applies the PLL to the output of the 
exclusive OR gate 604 and provides its output to the data 
terminal of the d-type flip-flop 606. 

Here, the reason why the PLL is applied to the wobbling 
signal is to prevent the phase from being changed according 
to the land/groove tracks. Specifically, the PLL wobbling 
signal has a constant frequency of the same phase irrespec 
tive of the land/groove tracks or the header region. At this 
time, no wobbling signal is originally recorded in the header 
region. However, if the wobbling signal is held in the header 
region as a signal preceding the header region, the wobbling 
signal can have a constant frequency of the same phase in 
the header region as shown in FIG. 15(d). 

Especially, since the wobbling signals in the land track 
and the groove track have the phase difference of 180 
degrees, the wobbling signal may wave at the moment of 
L/G Switching, and it can be prevented. Accordingly, to the 
data terminal of the D-type flip-flop 606 is inputted the 
wobbling signal having the same phase. 

Meanwhile, if it is determined that the LFG discrimination 
signal L/G SW is low in the groove track, and is high in the 
land track, the phase of the PLL wobbling signal is equal to 
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the phase of the original wobbling signal in the groove track, 
and is opposite to the phase of the original wobbling signal 
in the land track. 

Also, if it is determined that the L/G discrimination signal 
L/G SW is low in the land track, and is high in the groove 
track, the phase of the PLL wobbling signal is equal to the 
phase of the original wobbling signal in the land track. 

Accordingly, the present invention discriminates whether 
the track where the optical beam is currently positioned is 
the land track or the groove track using the above-described 
characteristic. 

In the embodiment of the present invention, it is assumed 
that the L/G discrimination signal L/G SW is high in the 
groove track, and is low in the land track. 

If the PLL wobbling signal inputted to the data terminal 
at the rising edge of the signal inputted to its clock terminal 
is low, the D-type flip-flop 606 outputs the low signal to the 
exclusive OR gate 604 through its Q output terminal, and 
output the high signal to the servo control section 305 
through its Q-bar output terminal. Also, if the PLL wobbling 
signal is high, the D-type flip-flop 606 outputs the high 
signal to the exclusive OR gate 604 through its Q output 
terminal, and output the low signal to the servo control 
section 305 through its Q-bar output terminal. The signal 
outputted through the Q-bar output terminal of the D-type 
flip-flop 606 will be the L/G discrimination signal L/G SW 
as shown in FIG. 15(e). 

In the embodiment of the present invention, the rising 
edge of the clock signal is exemplified. However, the L/G 
track may be discriminated using the falling edge, or the 
PLL wobbling signal in the high or low state. 

Referring to FIG. 15, in case of the groove track, the PLL 
wobbling signal at the rising edge of the clock signal is in the 
low state, while in case of the land track, the PLL wobbling 
signal at the rising edge of the clock signal is in the high 
State. 

If it is assumed that the L/G discrimination signal L/G SW 
is low in the groove track and is high in the land track, the 
Q output of the D-type flip-flop 606 will be the L/G 
discrimination signal. 
Though the second embodiment of the present invention 

uses the D-type flip-flop 606 for the L/G discrimination, any 
flip-flop which can perform the same role as the D-type 
flip-flop can also be used. 

Meanwhile, the present invention can also perform the 
L/G discrimination using an exclusive OR gate 705 as 
shown in FIG. 14 instead of the D-type flip-flop. Specifi 
cally, the L/G discrimination signal L/G SW as shown in 
FIG. 17(d) can also be obtained by exclusive-OR-gating the 
PLL wobbling signal as shown in FIG. 17(a) and the original 
wobbling signal sliced by the center level S3 as shown in 
FIG. 17(b). 
At this time, if it is assumed that the LFG discrimination 

signal L/G SW is low in the groove track and is high in the 
land track, the output of the exclusive OR gate 705 will be 
the L/G discrimination signal. On the contrary, if it is 
assumed that the L/G discrimination signal L/G SW is high 
in the groove track and is low in the land track, the output 
of the exclusive OR gate 705 is inverted to be used as the 
L/G discrimination signal as shown in FIGS. 16 and 17. 

In the embodiment of the present invention, the exclusive 
OR gate 705 is exemplified. However, any gate combination 
which can perform the exclusive OR function can also be 
used instead. 
The difference between the case of using the D-type 

flip-flop and the case of using the exclusive OR gate is that 
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the former case provides more stable operation than the 
latter case since the former case uses the clock signal for the 
discrimination. 

Accordingly, if the L/G discrimination signal L/G SW 
represents the land track, the servo control section 305 
generates and outputs to the tracking driving section 307 the 
tracking error signal which is offset-adjusted to match the 
land and then inverted as a tracking driving signal. If the L/G 
discrimination signal L/G SW represents the groove track, 
the servo control section 305 generates and outputs to the 
tracking driving section 307 the tracking error signal which 
is offset-adjusted to match the groove as a tracking driving 
signal. 

For convenience in explanation, the second embodiment 
of the present invention exemplifies the case that the present 
track switches over from the groove track to the land track. 
However, the present invention is applied to the opposite 
case in the same manner. 

Third Embodiment 

The third embodiment of the present invention discrimi 
nates the kind of the track by delaying first and second 
header region signals for a predetermined time and compar 
ing phases of the two signals. 

FIG. 18 is a block diagram of the track discriminating 
apparatus for an optical recording medium according to a 
third embodiment of the present invention, and illustrates 
only the portion related to the L/G discrimination. 

Referring to FIG. 18, an L/G discriminating section 800 
comprises a first detecting section 801 for receiving the read 
channel 2 signal generated from the RF and servo error 
generating section 303 and outputting a first header region 
signal IP1 if the read channel 2 signal is higher than a 
predetermined slice level, a first delay section 802 for 
delaying the first header region signal IP1, a second detect 
ing section 804 for outputting a second header region signal 
IP2 if the read channel 2 signal is lower than the predeter 
mined slice level, a second delay section 804 for delaying 
the second header region signal IP2, and an L/G signal 
generating section 805 for judging whether the present track 
is the land track or the groove track using the first and second 
header region signals IP1 and IP2 delayed through the first 
and second delay sections 802 and 804 and generating a 
corresponding L/G discrimination signal L/G SW. 
The first and second detecting sections 801 and 803 may 

detect the first and second header region signals using the 
read channel 2 signal, or by slicing the tracking error signal. 

In the preferred embodiment of the present invention, the 
first and second delay sections 802 and 804 comprise low 
pass filters since the low pass filters can vary the delay 
amount by adjusting the filter bandwidth as well as they can 
remove an unwanted signal due to noise. 

According to the present invention, a low pass filter 
having a wide bandwidth is used for the first header region 
signal IP1 So as to cause almost no delay, and a low pass 
filter having a narrow bandwidth is used for the second 
header region signal IP2 so as to cause a delay more than the 
first header region signal IP2. In other words, the LPF of the 
second delay section 804 has a narrow bandwidth relative to 
the LPF of the first delay section 802. 

The signals passing through the first and second delay 
sections 802 and 804 are inputted to an L/G signal gener 
ating section 805. The L/G signal generating section 805 
compares phase levels of the first and second header region 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

16 
signals delayed for a predetermined delay amount, and 
switches the L/G discrimination signal L/G SW according to 
a result of comparison. 

Hereinafter, the third embodiment of the present invention 
will be explained in detail with reference to FIGS. 19 to 21. 

FIG. 19 is a view illustrating an example of the L/G signal 
generating section 805. In the embodiment of the present 
invention, the L/G signal generating section 805 comprises 
a simple logic element, i.e., a D-type flip-flop. 

First, the signal passing through the first delay section 802 
is used as a clock, and the signal passing through the second 
delay section 804 is used as data. At this time, the reset 
signal of the D-type flip-flop 902 is controlled by a micro 
computer (not illustrated). 

FIGS. 200a) to 200c) are waveform diagrams explaining 
the track discrimination at the time point where the track 
switches over from the land track to the groove track 
according to the third embodiment of the present invention. 
FIG. 200a) shows the waveform of the first header region 
signal IP1 having passed through the first delay section 802. 
and FIG. 200b) shows the waveform of the second header 
region signal IP2 having passed through the second delay 
section 804. At this time, it is assumed that the first and 
second delay sections 802 and 804 are designed so that the 
delay amount of the second header region signal IP2 is more 
than that of the first header region signal IP1 by the amount 
Of D. 
When the first and second header region signals IP1 and 

IP2 are inputted to the D-type flip-flop 902 of FIG. 19, the 
D-type flip-flop 902 output the phase level of the second 
header region signal IP2 at the rising point of the first header 
region signal IP1. 
At this time, the second header region signal IP2 is 

inverted by an inverter 901, and then inputted as the data of 
the D-type flip-flop 902. Accordingly, the L/G discrimina 
tion signal L/GSW as shown in FIG.20(c) is outputted. That 
is, since the second header region signal IP2 which is 
inverted at the rising edge of the first header region signal 
IP1 is high, the L/G switching signal L/G SW goes from 
the low state to the high state at the rising edge of the first 
header region signal IP1 as shown in FIG. 20(c). 

FIGS. 21(a) to 21(c) are waveform diagrams explaining 
the track discrimination at the time point where the track 
switches over from the groove track to the land track 
according to the third embodiment of the present invention. 
The detailed explanation thereof is equal to that of the track 
discrimination referring to FIGS. 200a) to 200c). In this case, 
since the second header region signal which is inverted at the 
rising edge of the first header region signal IP1 is low, the 
L/G discrimination signal L/GSW goes from the high state 
to the low state at the rising edge of the first header region 
signal IP1 as shown in FIG. 21(c). 

Here, the reason why the second header region signal IP2 
is inverted and then inputted to the D-type flip-flop 902 is to 
discriminate that the present track is the grove track when 
the L/G discrimination signal L/G SW is high, and the 
present track is the land track when the L/G discrimination 
signal is low. If it is intended to obtain the L/G discrimi 
nation signal L/G SW in an opposite manner, the inverter 
901 of FIG. 19 is not required. In other words, the use of the 
inverter 901 is optional to a designer. 
Though the third embodiment of the present invention 

uses the D-type flip-flop 902 for the L/G discrimination, any 
type of flip-flop which can perform the same role as the 
D-type flip-flop can be used instead. 
As described above, the third embodiment of the present 

invention discriminates the track Switchover time point only 



US 7,242,655 B2 
17 

when both the first and second header region signals are 
detected and the respective phases are properly outputted, 
and outputs a new kind of track signal, thereby enabling 
much more stable track discrimination in comparison to the 
prior art. 

FIG. 22 is a block diagram of the track discriminating 
apparatus for an optical recording medium using the first to 
third embodiments of the present invention in all. Referring 
to FIG. 22, the construction and operation of a first L/G 
discriminating section 400, second L/G discriminating sec 
tion 600 and third L/G discriminating section 800 are the 
same as those already explained according to the first to third 
embodiments of the present invention. 
An L/G signal output section 900 outputs the final L/G 

discrimination signal to the servo control section 305 by 
selecting or combining at least one among the first to third 
L/G discrimination signals outputted from the first to third 
L/G discriminating sections 400, 600, and 800. Specifically, 
the L/G signal output section 900 may select and output one 
among the first to third L/G discrimination signals, or may 
logically combining at least one among the first to third L/G 
discrimination signals using a logic element and then output 
a resultant signal of combination. This can be determined by 
the designer. 
As described above, according to the track discriminating 

method and apparatus for an optical recording medium 
according to the present invention, the kind of a track is 
discriminated using the differential characteristic of the 
tracking error signal in the header region, and thus an 
accurate tracking control can be performed for the optical 
disc having the land and groove track structure. Also, the 
present invention can perform an accurate and stable land/ 
groove discrimination without detection of the header region 
by detecting the track using the relation that the phase of the 
wobbling signal in the lang track is opposite to the phase of 
the wobbling signal in the groove track. Also, even in an 
unstable servo state of the system, the present invention can 
stably discriminate the kind of the track by comparing the 
phase levels of the delayed first and second header region 
signals. As a result, according to the present invention, the 
servo control suitable to the kind of the track can be 
performed at a proper time, and thus a stable optical record 
ing/reproduction can be achieved by the optical recording/ 
reproducing apparatus. 

Meanwhile, in the embodiments of the present invention, 
a rewritable optical recording medium is exemplified. How 
ever, it will be recognized that the present invention can also 
be applied to any type of optical recording medium which 
has the land and groove track structure and an identification 
region Such as a header region and data region irrespective 
of its use. 

While the present invention has been described and 
illustrated herein with reference to the preferred embodi 
ments thereof, it will be apparent to those skilled in the art 
that various modifications and variations can be made 
therein without departing from the spirit and scope of the 
invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention that 
come within the scope of the appended claims and their 
equivalents. 

What is claimed: 
1. A track discriminating method for an optical recording 

medium having a land and groove track structure where 
neighboring signal tracks have depths different from each 
other in an incident direction of an optical beam, the method 
comprising: 
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18 
obtaining a difference signal of optical reflection signals 

in a track direction of the optical recording medium, 
said difference signal including a tracking error signal 
of at least one header region of the land and groove 
track; 

differentiating the difference signal; and 
slicing the differentiated difference signal by predeter 
mined upper and lower slice levels and discriminating 
a kind of the track from a sliced signal of the header 
regions, 

wherein the header regions comprising control informa 
tion have different phases and are repeatedly and alter 
nately arranged for a predetermined section of the 
respective track, and 

wherein one header region includes one sliced signal. 
2. The method as claimed in claim 1, wherein discrimi 

nating the kind of track comprises: 
discriminating the kind of track is the land track if the 

sliced differential signal of the header regions is above 
the upper slice level and is the groove track if the sliced 
differential signal of the header regions is below the 
lower slice level; and 

outputting a land/groove discrimination signal according 
to a result of discrimination. 

3. The method as claimed in claim 2, further comprising: 
performing a servo control operation by a servo error 

signal offset-adjusted to match the land track if the 
discriminated track is the land track, while performing 
a servo control operation by a servo error signal offset 
adjusted to match the groove track if the discriminated 
track is the groove track. 

4. The method as claimed in claim 1, wherein the step of 
differentiating the difference signal outputs an impulse in a 
corresponding header region. 

5. The method as claimed in claim 4, wherein the impulse 
has opposite directions according to the land track or groove 
track. 

6. The method as claimed in claim 1, wherein the differ 
entiated difference signals of the header regions have a 
largest output signal due to the differentiation and have 
opposite directions to each other according to the kind of a 
following track. 

7. The method as claimed in claim 1, wherein the header 
region is positioned between the land track and the groove 
track. 

8. The method as claimed in claim 1, wherein discrimi 
nating the kind of track comprises judging whether or not a 
track following the header region is the land track or the 
groove track. 

9. A track discriminating apparatus for an optical record 
ing medium having a land and groove track structure where 
neighboring signal tracks have depths different from each 
other in an incident direction of an optical beam, the 
apparatus comprising: 

a servo error generating section configured to obtain a 
difference signal of optical reflection signals in a track 
direction of the optical recording medium, said differ 
ence signal including a tracking error signal of header 
regions of the land and groove track; 

a differentiation section configured to differentiate the 
difference signal; 

a slicing section configured to slice the differentiated 
difference signal by predetermined upper and lower 
reference slice levels; and 

a signal generating section configured to discriminate a 
kind of the track using a result of the sliced signal of the 
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header regions and to generate a land/groove discrimi 
nation signal according to a result of discrimination, 

wherein the header regions comprising control informa 
tion have different phases and are repeatedly and alter 
nately arranged for a predetermined section of the 
respective track, and 

wherein one header region includes one sliced signal. 
10. The apparatus as claimed in claim 9, wherein the 

signal generating section discriminates the kind of track is 
the land track if the sliced differential signal of the header 
regions is above the upper slice level and is the groove track 
if the sliced differential signal of the header regions is below 
the lower slice level. 

11. The apparatus as claimed in claim 10, further com 
prising: 

a servo control section configured to perform a servo 
control operation by a servo error signal offset-adjusted 
to match the land track if the discriminated track is the 
land track, and to perform a servo control operation by 
a servo error signal offset-adjusted to match the groove 
track if the discriminated track is the groove track. 

12. The apparatus as claimed in claim 9, wherein the 
differentiation section outputs an impulse in a corresponding 
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header region due to the differentiation of the difference 
signal. 

13. The apparatus as claimed in claim 12, wherein the 
impulse has opposite directions according to the land track 
or the groove track. 

14. The apparatus as claimed in claim 9, wherein the 
differentiated difference signals of the header regions have a 
largest output signal due to the differentiation and have 
opposite directions to each other according to the kind of a 
following track. 

15. The apparatus as claimed in claim 9, wherein the 
header region is positioned between the land track and the 
groove track. 

16. The apparatus as claimed in claim 9, wherein the 
signal generating section judges whether or not the track 
following the header region is the land track or the groove 
track. 

17. The apparatus as claimed in claim 9, the signal 
generating section Switches the land/groove discrimination 
signal using the differentiated difference signal. 


