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(57) ABSTRACT 

An apparatus and method for controlling tracking for an 
optical recording/reproducing apparatus is disclosed. Atrack 
center level is determined at a point Where a high Width of 
a TE signal generated during free-running or traverse is 
equal to its loW Width. Alternatively, a TE detection level at 
a TZC point of the TE signal in Which asymmetry is adjusted 
is determined as the track center level. The determined track 
center level is used for normal recording/reproduction, so 
that the tracking servo is activated at the actual track center 
position. Thus, initial stable tracking performance can be 
obtained, and bias of the tracking can be avoided during 
tracking control by estimating the exact track center value. 

recording pulse 
1 H7“ 103 

10:. control y 
disk RF and ' slgnalr enwdel ‘ ' ATAPI 

tor P/ U servo error l/F 
mo x ‘ generatmg RF d ( 

109 \102 ‘Hut ‘1808" er 110 
RF, 105 

10;!‘ FE,TE 
focus servo <__ ‘ 1cm 
driving unit 016511321 <—-C§1mputer 

Ltraeking Servo ‘_ mm L 121 
dI‘IVIIIIg umt S 

\ 106 
108 



Patent Application Publication Jul. 5, 2001 Sheet 1 0f 7 US 2001/0006494 A1 

F|G.1 
Related Art 

106 recording pulse 
SW‘ 104 103 

( control W 
1 ' 1 

disk RF and slgnarencodei ‘ ' ATAPI 

motor P/U servo error ‘ ' I/F 

generating RF 3 \102 unit decoder 
109 S 110 

RF, 105 
10k’? FE,TE 

foods servo __ ‘ m1cr0— 
driving unit 533111;; "Computer 

Ltracking servo __ mm L 3 
driving unit 111 

3 S 
108 106 



Patent Application Publication Jul. 5, 2001 Sheet 2 0f 7 US 2001/0006494 A1 

track center (:V1= V2) 
V\ M \/ 

n 

\ I 

ReIQSAZ/Art 
\ \]\\//A\\//AV\\/ 

\\l 
V V1 / 



Patent Application Publication Jul. 5, 2001 Sheet 3 0f 7 US 2001/0006494 A1 

FIG.3 

203 
r-mL-nq 
1 slice level 1 
i i 
: 1 

201 l V TZC l 
2 202 IL ' Jl 

TE signal 2 TE —————— _— 

generating _ LPF 
umt servo 

\ control 
TRK offset adjustment unit 

tracking 
Servo 

driving unit 
8 ( 

108 204 



Patent Application Publication Jul. 5, 2001 Sheet 4 0f 7 US 2001/0006494 A1 



Patent Application Publication Jul. 5, 2001 Sheet 5 0f 7 US 2001/0006494 A1 

FIG.5 

TC(T1~T2) of 
the preset invention 

[1f\ fN/TE J 8 
related art TC 

T1 

(*1) 

(b) S S ‘—-- TZC 



Patent Application Publication Jul. 5, 2001 Sheet 6 0f 7 US 2001/0006494 A1 

slice level 

Vref — Level 

303 N ___1 |_> changer 
\ 303—2 
303-1 

TZC 
V 

303—3 

TE signal Servo 
a,b,c,<l generating TE control 

P/ U umt ' LPF ‘ ' unit 

3 l (PP,DPD) g 
102 g l 302 

301 
TRK offset adjustment 

tracking servo 
dr1v1ng unit 

1 2 
108 304 



Patent Application Publication Jul. 5, 2001 Sheet 7 0f 7 US 2001/0006494 A1 

Mm; 
@152 E 5&8 Q0352: Gamma 23 Ho 2. 

50E 

3 



US 2001/0006494 A1 

APPARATUS AND METHOD FOR CONTROLLING 
TRACKING FOR OPTICAL 

RECORDING/REPRODUCING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an apparatus and 
method for controlling tracking for an optical recording 
medium, and more particularly to an apparatus and method 
for controlling tracking detecting an eXact track center value 
from an optical recording/reproducing apparatus. 

[0003] 2. Description of the Related Art 

[0004] Generally, an optical recording medium system, 
i.e., an optical recording/reproducing apparatus reproduces 
data recorded in an optical disc or records data in the optical 
disc using the optical disc, such as compact disc (CD) and 
digital versatile disc (DVD), as a recording medium. 

[0005] At this time, a reWritable optical disc, particularly, 
DVD-RAM includes a signal track of a land and groove 
structure, and respectively records an information signal in 
tracks of the land and the groove to increase recording 
density. 

[0006] FIG. 1 is a block diagram illustrating the construc 
tion of a typical apparatus for recording and reproducing 
data on the optical recording medium. Referring to FIG. 1, 
an optical disc 101 includes a signal track of a land and 
groove structure. Data can be recorded or reproduced in a 
track of the land or the groove, or both tracks thereof. An 
optical pickup 102 places an optical beam condensed on an 
object lens on a signal track of the optical disc 101 under the 
control of a servo control unit 106, and makes the optical 
beam re?ected from a signal recording surface of the track 
condensed on the object lens and incident upon an optical 
detector (not shoWn) to detect a focus error signal and a 
tracking error (TE) signal. The optical detector is composed 
of several optical detecting elements, and electric signals in 
proportion to quantities of light obtained by the respective 
optical detecting elements are output to a radio frequency 
(RF) and servo error generating unit 104. 

[0007] The RF and servo error generating unit 104 gen 
erates an RF signal required for data reproduction from the 
electrical signals output from the optical detector, a focus 
error signal and a (TE) signal for servo control. At this 
time, the RF signal is output to a decoder 105 for data 
reproduction, the servo error signal such as FE and TE to a 
servo control unit 106, and the control signal for data 
recording to an encoder 103. 

[0008] The encoder 103 encodes the data to be recorded to 
recording pulses of a format required by the optical disc 101, 
and records the encoded 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. 

[0009] MeanWhile, a host such as a personal computer 
(PC) may be connected to the optical disc recording/repro 
ducing apparatus. This host transmits a recording/reproduc 
ing 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, the decoder 
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105, and the servo control unit 106 in accordance With the 
recording/reproducing command from the host. 

[0010] At this time, an advanced technology attached 
packet interface (ATAPI) is typically used as the interface 
110. Speci?cally, 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 appa 
ratus 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. 

[0011] MeanWhile, the servo control unit 106 processes 
the focus error signal (FE), and outputs a driving signal for 
focusing control to a focus servo driving unit 107. The servo 
control unit 106 also processes the tracking error (TE) 
signal, and outputs a driving signal for tracking control to a 
tracking servo driving unit 108. Also, the servo control unit 
106 generates a track Zero crossing (TZC) signal sWitched 
on/off at a Zero cross point of the tracking error signal. 
The TZC signal is used as various reference signals, and as 
an eXample, the TZC signal may be used as a reference 
signal Which determines a kick pulse, a brake pulse, and 
brake-on time during seeking operation. 

[0012] The focus servo driving unit 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 traces the 
movement of the rotating optical disc 101. 

[0013] The tracking servo driving unit 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 adjusts the position of the optical beam, and 
traces a predetermined track. 

[0014] At this time, the optical beam should trace the 
center of the track. If the optical beam deviates from the 
track center, the tracking actuator fails to trace the track 
center. In this case, the tracking servo fails to trace a 
corresponding track, thereby resulting in that the tracking 
servo may be inactivated. This makes the recording/repro 
duction of the data difficult. 

[0015] It is essentially necessary to estimate DC level of 
the tracking error for eXact tracking control. This is because 
that DC components of the tracking error directly cause 
deviation of the track. 

[0016] Accordingly, in the typical optical recording/repro 
ducing apparatus, the track center is ?rst traced When the 
tracking servo starts. There may be various methods for 
tracing the track center. As one eXample, there is a method 
for estimating a traverse center value as a track center value 
When the tracking servo starts. That is, a DC-offset of the 
tracking error becomes an error value of the estimated 
traverse center. As another eXample, there is a method for 
estimating a peak-to-peak center of the TE signal as shoWn 
in FIG. 2. That is, as shoWn in FIG. 2, the peak-to-peak 
center of the TE signal (TEVpp), i.e., potential level of 
V1=V2 is set as the track center, and the tracking control is 
performed based on the set track center. 

[0017] HoWever, signals of the optical detector may vary 
due to characteristic difference of the optical detector for 
detecting re?ecting light from the optical disc or in case that 
the optical detector is Wrongly designed. If the TE signal is 
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detected by such an optical detector, the TE signal may be 
generated asymmetrically as shown in FIG. 2. 

[0018] At this time, the traverse center or the potential 
level of V1=V2 is not an actual track center. Other point acts 
as a track center. 

[0019] In case that the tracking servo starts using the 
estimated track center value as above, a risk may arise in that 
tracking control starts at a point Where an optical head is 
deviated from the track excessively. In this case, it is not 
possible to obtain initial stable tracking performance due to 
excessive response characteristic caused by the excessive 
tracking error. 

[0020] Accordingly, to set a proper tracking servo starting 
point, the exact track center value is required. Particularly, 
if the tracking is activated in a portion not the track center, 
recording is performed in a Wrong position. For this reason, 
the RF signal becomes smaller and jitter characteristic is 
degraded. Particularly, recording characteristic is degraded. 

SUMMARY OF THE INVENTION 

[0021] Accordingly, the present invention is directed to an 
apparatus and method for controlling tracking for an optical 
recording/reproducing apparatus that substantially obviate 
one or more of the problems due to limitations and disad 
vantages of the related art. 

[0022] An object of the present invention is to provide an 
apparatus and method for controlling tracking for an optical 
recording/reproducing apparatus, in Which a track center 
value is estimated from a TE signal generated during free 
running or traverse to control tracking. 

[0023] Another object of the present invention is to pro 
vide an apparatus and method for controlling tracking for an 
optical recording medium, in Which a track center value is 
estimated from a TZC signal generated after adjusting 
asymmetry of a TE signal. 

[0024] Additional features and advantages of the inven 
tion 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 advantages of the invention Will be realiZed and 
attained by the scheme particularly pointed out in the Written 
description and claims hereof as Well as the appended 
draWings. 
[0025] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, a method for controlling 
tracking for an optical recording medium according to the 
present invention includes the steps of varying and slicing a 
slice level for a TE signal detected at the time When 
recording and reproduction of a normal state are not per 
formed, determining a slice level as a track center level a 
point Where a high Width of the sliced signal is equal to a loW 
Width thereof, and utiliZing the determined track center level 
in recording and reproduction of a normal state. 

[0026] The slicing step is characteriZed in that slicing is 
performed for only a TE signal greater than a constant 
frequency. 
[0027] The recording and reproducing step is character 
iZed in that a tracking servo is turned on in the determined 
track center. 
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[0028] The recording and reproducing step is also char 
acteriZed in that the tracking servo is performed With com 
pensating for a difference betWeen a level of the determined 
track center and a peak-to-peak center level of the TE signal. 

[0029] The recording and reproducing step is further char 
acteriZed in that the tracking servo is performed With com 
pensating for a difference betWeen a level of the determined 
track center and a traverse center level of the TE signal. 

[0030] In another aspect, a method for controlling tracking 
for an optical recording/reproducing apparatus according to 
the present invention includes the steps of adjusting asym 
metry of a TE signal detected at the time When recording and 
reproduction of a normal state are not performed, determin 
ing a level of the TE signal detected at a TZC point of the 
adjusted TE signal as a track center level, and utiliZing the 
determined track center level in the recording and reproduc 
tion of a normal state. 

[0031] The adjusting step includes the steps of DC cou 
pling the TE signal, biasing the DC coupled TE signal at a 
reference voltage, and slicing the biased TE signal at the 
reference voltage. 

[0032] The reference voltage is a servo reference voltage. 

[0033] In another aspect, an apparatus for controlling 
tracking for an optical recording/reproducing apparatus 
according to the present invention includes a slicing unit for 
varying and slicing a slice level for a TE signal detected at 
the time When recording and reproduction of a normal state 
are not performed, a servo control unit for determining a 
slice level as a track center level at a point Where a high 
Width of the sliced signal is equal to a loW Width thereof and 
obtaining tracking offset to be adjusted, and a tracking servo 
driving unit for utiliZing the track center level determined by 
the servo control unit and the TE signal in Which the tracking 
offset is adjusted. 

[0034] In other aspect, an apparatus for controlling track 
ing for an optical recording/reproducing apparatus accord 
ing to the present invention includes an asymmetrical adjust 
ing unit for adjusting asymmetry of a TE signal detected at 
the time When recording and reproduction of a normal state 
are not performed, a servo control unit for setting a level of 
the TE signal detected at a TZC point of the adjusted TE 
signal as a track center level and obtaining a tracking offset 
to be adjusted, and a tracking servo driving unit for utiliZing 
the track center level determined by the servo control unit 
and the TE signal, in Which the tracking offset is adjusted, 
in the recording and reproduction of a normal state. 

[0035] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate an embodiment of the invention and together With 
the description serve to explain the principles of the inven 
tion. 
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[0037] 
[0038] FIG. 1 is a block diagram illustrating the construc 
tion of a typical optical recording/reproducing apparatus; 

[0039] FIG. 2 is a Waveform illustrating an example of a 
track center level typically detected When a TE signal is 
asymmetrically generated; 
[0040] FIG. 3 is a block diagram illustrating a tracking 
control of an optical recording/reproducing apparatus 
according to the ?rst embodiment of the present invention; 

[0041] FIG. 4a is a Waveform illustrating an eXample of 
a TE signal generated during free-running or traverse in 
Which focus is only controlled; 

In the draWings: 

[0042] FIG. 4b is a Waveform illustrating an eXample of 
a WindoW processed TE signal used to trace a track center 
according to the present invention; 

[0043] FIG. 5a is a Waveform illustrating an eXample of 
a track center level detected in accordance With the present 
invention When a TE signal is asymmetrically generated; 

[0044] FIG. 5b is a Waveform illustrating an eXample of 
a TZC signal generated by slicing the TE signal of FIG. 5a; 

[0045] FIG. 6 is a block diagram illustrating a tracking 
control of an optical recording/reproducing apparatus 
according to the second embodiment of the present inven 
tion; 
[0046] FIG. 7a is a Waveform illustrating a difference 
betWeen a track center level of the present invention and a 
related art track center level When a TE signal is asymmetri 
cally generated; 
[0047] FIG. 7b is a Waveform illustrating an eXample of 
a TE signal in Which asymmetry is adjusted; and 

[0048] FIG. 7c is a Waveform illustrating a TZC signal 
detected from the TE signal of FIG. 7b. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0049] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. 

[0050] A method for determining a track center according 
to the present invention Will be described With reference to 
the ?rst and second embodiments. 

First Embodiment 

[0051] In the ?rst embodiment of the present invention, it 
is intended that a TZC signal is generated simultaneously 
With varying a slice level of a TE signal generated during 
free-running or traverse, and a voltage level is set as a track 
center level at a point Where a high Width of the TZC signal 
is equal to a loW Width thereof. 

[0052] FIG. 3 is a block diagram illustrating a tracking 
control of an optical recording/reproducing apparatus 
according to the ?rst embodiment of the present invention. 

[0053] Referring to FIG. 3, the optical recording/repro 
ducing apparatus includes a TE signal generating unit 201 
for receiving electrical signals a, b, c and d output in 
proportional to quantities of light re?ected by an optical 
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detector in an optical pickup to generate a TE signal, a loW 
pass ?lter (LPF) 202 for loW pass ?ltering the TE signal 
generated by the TE signal generating unit 201, a TZC signal 
generating unit 203 for generating a TZC signal by slicing 
the loW pass ?ltered TE signal at a variable slice level, a 
servo control unit 204 for generating a tracking offset 
adjusting signal after detecting a track center from the output 
of the TZC signal generating unit 203 to output the tracking 
offset adjusting signal to the TE signal generating unit 201 
and at the same time generating a tracking driving signal 
from the TE signal to output the tracking driving signal to a 
tracking servo driving unit 108, and a tracking servo driving 
unit 108 for performing tracking servo by the tracking 
driving signal in a track center detected by the servo control 
unit 204. 

[0054] FIG. 4a is a Waveform illustrating an eXample of 
a TE signal generated during free-running or traverse in 
Which a focus servo is only activated. This TE signal is 
generated by moving an optical head from a land to a groove 
and vice versa by a disc eccentricity (or movement of the 
optical head). If track moving speed of the optical head is 
constant, time interval betWeen tracking centers is equal. 
Considering this principle, a voltage level becomes a track 
center level at a point Where a high Width of the TE signal 
is equal to a loW Width thereof. That is, a point, Where T1 is 
equal to T2 (T1=T2) betWeen TZC points When a track is 
crossed, is the center of a track. 

[0055] Accordingly, in the ?rst embodiment of the present 
invention, a TZC signal is generated simultaneously With 
varying a slice level of the TE signal generated during 
free-running or traverse, and a slice level, i.e., a voltage level 
is set as a track center level at the point Where the high Width 
of the TZC signal (or TE signal) is equal to a loW Width 
thereof. To this end, the TE signal of FIG. 5a as generated 
by the TE signal generating unit 201 is output to the TZC 
signal generating unit 203 and the servo control unit 204 by 
eliminating its glitch through loW pass ?ltering by the LPF 
202. 

[0056] The TZC signal generating unit 203 is a kind of a 
comparator, and slices the TE signal at a slice level output 
from the servo control unit 204 as shoWn in FIG. 5b and 
then outputs the TE signal to the servo control unit 204. 

[0057] The servo control unit 204 varies the slice level up 
and doWn until the high Width of the TZC signal output from 
the TZC signal generating unit 203 is equal to the loW Width, 
and then outputs the slice level to the TZC signal generating 
unit 203. 

[0058] If the high Width of the TZC signal is equal to the 
loW Width (T1=T2), the slice level at that time is determined 
as a track center level as shoWn in FIG. 5b. 

[0059] At this time, the TE signal only in an orthogonal 
portion due to eccentricity, i.e., a high frequency portion 
Where the frequency is almost constant as shoWn in a high 
period of FIG. 4b is sampled and sliced. This is because that 
the frequency and siZe of the TE signal are almost constant 
in the high frequency portion. In a loW frequency portion, for 
eXample, in a loW period of FIG. 4b, the probability of 
T1=T2 is small. Accordingly, the loW frequency portion is 
eXcluded from the track center level. 

[0060] As shoWn in FIG. 5a, if asymmetry is generated in 
the TE signal, a difference betWeen the track center level of 
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the present invention and the related art track center level 
occurs. Accordingly, it is necessary to compensate the 
difference during tracking servo so that the track center can 
be traced exactly. To this end, the servo control unit 204 
checks the potential of the track center (T1=T2) detected in 
the ?rst embodiment of the present invention during tracking 
servo and the potential(ex, the potential of the traverse 
center or V1=V2) of the related art track center, so as to 
output a tracking offset to be adjusted to the TE signal 
generating unit 201. That is, the servo control unit 204 
outputs the potential difference betWeen the track center of 
the present invention and the related art track center(traverse 
center or V1=V2) to the TE signal generating unit 201 as an 
offset value. 

[0061] The TE signal generating unit 201 compensates the 
TE signal as much as the tracking offset and then the 
compensated TE signal to the TZC signal generating unit 
203 and the servo control unit 204 through the LPF 202. The 
servo control unit 204 generates a tracking driving signal 
from the compensated TE signal and then outputs it to the 
tracking servo driving unit 108. When the tracking servo 
driving unit 108 performs tracking servo by the tracking 
driving signal, the optical beam can exactly trace the track 
center. That is, When the tracking servo is activated after 
adjusting the tracking offset, the optical beam can exactly 
trace the track center. 

[0062] At this time, the tracking servo driving unit 108 
starts tracking servo in the track center When the tracking 
servo is activated after ?nishing free-running or traverse. 
Namely, the tracking servo driving unit 108 uses the track 
center value as the tracking servo starting point When the 
tracking servo is activated after ?nishing free-running or 
traverse. Thus, the tracking servo can start in the exact track 
center position. 

[0063] Since the track center level is a point Where the 
optical head passes through the center of the track, relatively 
small excessive response characteristic can be obtained if 
the tracking servo driving unit 108 is driven at the tracking 
center level. Accordingly, stable initial control performance 
can be obtained. 

Second Embodiment 

[0064] In the second embodiment of the present invention, 
it is intended that asymmetry of a TE signal is adjusted and 
then a TZC signal is generated from the TE signal, and a TE 
detection level at the TZC point is set as an actual track 
center level. 

[0065] FIG. 6 is a block diagram illustrating tracking 
control of an optical recording/reproducing apparatus 
according to the second embodiment of the present inven 
tion. 

[0066] Referring to FIG. 6, the optical recording/repro 
ducing apparatus includes a TE signal generating unit 301 
for generating a TE signal from electrical signals a, b, c and 
d output in proportional to quantities of light re?ected by an 
optical detector in an optical pickup 102, a LPF 302 for loW 
pass ?ltering the TE signal, an asymmetric adjusting unit 
303 for compensating asymmetry of the loW pass ?ltered TE 
signal to generate a TZC signal, and a servo control unit 304 
for determining a track center from the TZC signal generated 
by the asymmetric adjusting unit 303 and generating a 
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tracking offset adjusting signal to output the tracking offset 
adjusting signal to the TE signal generating unit 301 and at 
the same time generating a tracking driving signal from the 
TE signal to output the tracking driving signal to a tracking 
servo driving unit 108. 

[0067] The asymmetric adjusting unit 303 includes a 
capacitance 303-1 for DC coupling the loW pass ?ltered TE 
signal, a buffer 303-2 for biasing the DC coupled TE signal 
at a reference voltage Vref, and a comparator 303-3 for 
slicing the output of the buffer 303-2 at the reference voltage 
Vref to generate the TZC signal. 

[0068] Here, the reference voltage may vary depending on 
designers. In the present invention, a servo reference voltage 
is used as an example. 

[0069] In the aforementioned second embodiment of the 
present invention, after asymmetry of the TE signal is 
adjusted, the TZC signal is generated from the tracking error 
signal, and a tracking error detection level at a TZC point of 
the TZC signal is determined as an actual track center level. 
To this end, the TE signal generated by the TE signal 
generating unit 301 is output to the asymmetric adjusting 
unit 303 and the servo control unit 304 by eliminating its 
glitch through loW pass ?ltering by the LPF 302. 

[0070] At this time, the capacitance 303-1 of the asym 
metric adjusting unit 303 performs DC coupling of the loW 
pass ?ltered TE signal and outputs the DC coupled TE signal 
to the buffer 303-2. The buffer 303-2 biases the DE coupled 
TE signal at the reference voltage Vref. That is, asymmetry 
of the TE signal is adjusted While loading the AC level of the 
TE signal in the reference voltage Vref. This means that a 
DC level is changed in a direction, Where upper and loWer 
areas of the TE signal are equal to each other, based on the 
reference voltage Vref(servo reference) as shoWn in FIG. 7b 
(A=B). 
[0071] The TE signal, in Which asymmetry is adjusted in 
the buffer 303-2 as shoWn in FIG. 7b, is output to the 
comparator 303-3. The comparator 303-3 slices the TE 
signal at the reference voltage Vref to detect the TZC signal 
as shoWn in FIG. 7c, and outputs the TZC signal to the servo 
control unit 304. That is, the TZC signal is sWitched on/off 
at the track cross point, and the TE signal is sliced at a ?xed 
servo reference voltage. 

[0072] In the second embodiment of the present invention, 
the slice level for generating the TZC signal is ?xed at the 
servo reference voltage. The servo control unit 304 deter 
mines the TE detection level at the TZC point of the TZC 
signal as the track center level. 

[0073] At this time, as shoWn in FIG. 7a, if asymmetry is 
generated in the TE signal, the difference betWeen the track 
center level of the present invention and the related art track 
center level occurs. Accordingly, it is necessary to compen 
sate this difference during tracking servo, so that the track 
center can exactly be traced. 

[0074] To this end, the servo control unit 304 checks the 
potential (ex, the potential of the traverse center or V1=V2) 
of the track center traced in the TZC point during tracking 
servo and the track center detected from the loW pass ?ltered 
TE signal, so as to output a tracking offset to be adjusted to 
the TE signal generating unit 301. 
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[0075] The TE signal generating unit 301 compensates the 
TE signal as much as the tracking offset and then the 
compensated TE signal to the asymmetric adjusting unit 303 
and the servo control unit 404 through the LPF 302. The 
servo control unit 304 generates a tracking driving signal 
from the compensated TE signal and then outputs it to the 
tracking servo driving unit 108. 

[0076] The tracking servo driving unit 108 starts tracking 
servo in the track center by the tracking driving signal. 
Accordingly, the optical beam can exactly trace the track 
center. 

[0077] As described above, When the track is activated 
after adjusting the tracking offset, the optical beam can 
eXactly trace the track center. That is, the tracking servo 
driving unit 108 can start tracking servo in the eXact track 
center position When the tracking servo is activated after 
?nishing free-running or traverse. 

[0078] In the second embodiment, since the track center 
level is a point Where the optical head passes through the 
center of the track, relatively small excessive response 
characteristic can be obtained if the tracking servo driving 
unit 108 is driven at the track center level. Accordingly, 
stable initial control performance can be obtained. 

[0079] As described above, although the method for deter 
mining the track center of the ?rst embodiment is different 
from the method of the second embodiment, the voltage 
level, in Which the high Width of the TE signal is equal to its 
loW signal, is the same level as the TE detection level at the 
TZC point of the TE signal in Which asymmetry is adjusted. 
In other Words, the track center level detected in the ?rst 
embodiment is the same as the track center level detected in 
the second embodiment. 

[0080] Accordingly, in the present invention, the track 
center may be determined based on either the ?rst embodi 
ment or the second embodiment. 

[0081] Particularly, the apparatus and method for control 
ling tracking for an optical recording/reproducing apparatus 
according to the ?rst and second embodiments of the present 
invention is effective When the TE signal is asymmetrically 
generated because the optical detector is optically Wrong. 

[0082] As aforementioned, the apparatus and method for 
controlling tracking for an optical recording/reproducing 
apparatus according to the present invention has the folloW 
ing advantages. 

[0083] The track center level is determined at the point 
Where the high Width of the TE signal generated during 
free-running or traverse is equal to its loW Width. The 
determined track center level is used for normal recording/ 
reproduction. 

[0084] Alternatively, the TE detection level at the TZC 
point of the TE signal in Which asymmetry is adjusted is 
determined as the track center level. This track center level 
is used for normal recording/reproduction, so that the track 
ing servo is activated at the actual track center position. 
Thus, initial stable tracking performance can be obtained, 
and bias of the tracking can be avoided during tracking 
control by estimating the eXact track center value. 

[0085] Furthermore, the offset value is obtained from the 
track center during tracking servo to adjust offset of the TE 
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signal. Thus, it is possible to perform tracking servo at the 
eXact track center position in even case Where the TE signal 
is asymmetrically generated because the optical detector is 
optically Wrong. 

[0086] 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 modi?cations 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 modi?cations and variations of this invention that 
come Within the scope of the appended claims and their 
equivalents. 
What is claimed is: 

1. A method for controlling tracking for an optical record 
ing/reproducing apparatus Which performs tracking control 
by detecting a TE signal from electrical signals output in 
proportional to quantities of re?ected light from an optical 
pickup, the method comprising the steps of: 

(a) varying and slicing a slice level for a TE signal 
detected at the time When recording and reproduction 
of a normal state are not performed; 

(b) determining a slice level as a track center level at a 
point Where a high Width of the sliced signal is equal to 
its loW Width; and 

(c) utiliZing the determined track center level in recording 
and reproduction of a normal state. 

2. The method of claim 1, Wherein the step (a) is per 
formed for only a TE signal greater than a constant fre 
quency. 

3. The method of claim 1, Wherein the step (c) includes the 
step of activating a tracking servo in the determined track 
center. 

4. The method of claim 1, Wherein the step (c) includes the 
step of performing the tracking servo With compensating a 
difference betWeen a level of the determined track center and 
a peak-to-peak center level of the TE signal. 

5. The method of claim 1, Wherein the step (c) includes the 
step of performing the tracking servo With compensating a 
difference betWeen a level of the determined track center and 
a traverse center level of the TE signal. 

6. A method for controlling tracking for an optical record 
ing/reproducing apparatus Which performs tracking control 
by detecting a TE signal from electrical signals output in 
proportional to quantities of re?ected light from an optical 
pickup, the method comprising the steps of: 

(a) adjusting asymmetry of a TE signal detected at the 
time When recording and reproduction of a normal state 
are not performed; 

(b) determining a level of the TE signal detected at a TZC 
point of the adjusted TE signal as a track center level; 
and 

(c) utiliZing the determined track center level in the 
recording and reproduction of a normal state. 

7. The method of claim 6, Wherein the step (a) includes the 
steps of: 

DC coupling the TE signal; 

biasing the DC coupled TE signal at a reference voltage; 
and 

slicing the biased TE signal at the reference voltage. 
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8. The method of claim 7, wherein the reference voltage 
is a servo reference voltage. 

9. The method of claim 7, Wherein the reference voltage 
is ?xed. 

10. The method of claim 6, Wherein the step (c) includes 
the step of activating a tracking servo in the track center. 

11. The method of claim 6, Wherein the step (c) includes 
the steps of performing the tracking servo With compensat 
ing a difference betWeen a level of the determined track 
center and a peak-to-peak center level of the TE signal. 

12. The method of claim 6, Wherein the step (c) includes 
the step of performing the tracking servo With compensating 
a difference betWeen a level of the determined track center 
and a traverse center level of the TE signal. 

13. An apparatus for controlling tracking for an optical 
recording/reproducing apparatus Which performs tracking 
control by detecting a TE signal from electrical signals 
output in proportional to quantities of re?ected light from an 
optical pickup, the apparatus comprising: 

a slicing unit for varying and slicing a slice level for a TE 
signal detected at the time When recording and repro 
duction of a normal state are not performed; 

a servo control unit for determining a slice level as a track 
center level at a point Where a high Width of the sliced 
signal is equal to its loW Width and obtaining a tracking 
offset to be adjusted; and 

a tracking servo driving unit for utiliZing the track center 
level determined by the servo control unit and the TE 
signal in Which the tracking offset is adjusted. 

14. The apparatus of claim 13, Wherein the slicing unit 
performs slicing for only a TE signal greater than a constant 
frequency. 

15. The apparatus of claim 13, Wherein the tracking servo 
driving unit activates a tracking servo in the determined 
track center. 

16. The apparatus of claim 13, Wherein the servo control 
unit performs the tracking servo With compensating a dif 
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ference betWeen a level of the determined track center and 
a peak-to-peak center level of the TE signal. 

17. An apparatus for controlling tracking for an optical 
recording/reproducing apparatus Which performs tracking 
control by detecting a TE signal from electrical signals 
output in proportional to quantities of re?ected light from an 
optical pickup, the apparatus comprising: 

an asymmetric adjusting unit for adjusting asymmetry of 
a TE signal detected at the time When recording and 
reproduction of a normal state are not performed; 

a servo control unit for setting a level of the TE signal 
detected at a TZC point of the adjusted TE signal as a 
track center level and obtaining a tracking offset to be 
adjusted; and 

a tracking servo driving unit for utiliZing the track center 
level determined by the servo control unit and the TE 
signal, in Which the tracking offset is adjusted, in the 
recording and reproduction of a normal state. 

18. The apparatus of claim 17, Wherein the asymmetric 
adjusting unit includes: 

a capacitance for DC coupling the TE signal; 

a buffer for biasing the DC coupled TE signal at a 
reference voltage; and 

a comparator for slicing the biased TE signal at the 
reference voltage to generate a TZC signal. 

19. The apparatus of claim 17, further comprising an 
offset compensator for compensating a difference betWeen a 
level of the track center detected at the TZC point and a level 
of a peak-to-peak center of the TE signal detected from the 
electrical signals in proportional to quantities of re?ected 
light from the pick up. 

20. The apparatus of claim 17, Wherein the tracking servo 
driving unit activates the tracking servo in the determined 
track center. 


