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(57) ABSTRACT

A method for counting a number of tracks of an optical disc
in an optical disc system. The optical disc system includes an
optical pickup, a light source, and a plurality of optical sen-
sors. The method includes emitting a light beam to the opti-
cal disc from the light source, detecting light reflected from
the optical disc by the optical sensors, and generating a
tracking error signal according to detected signals of the
optical sensors while the optical pickup moves along a radial
direction of the optical disc. The method further includes
generating a tracking error zero crossing signal according to
the tracking error signal, generating a peak detecting signal
according to the tracking error signal, generating a pseudo
radio frequency zero crossing signal according to the peak
detecting signal, and generating a track count signal accord-
ing to the pseudo frequency crossing signal.

20 Claims, 5 Drawing Sheets
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TRACK COUNT METHOD FOR AN OPTICAL
DISC IN AN OPTICAL DISC SYSTEM

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

BACKGROUND OF INVENTION

1. Field of the Invention

The present invention relates to a track count method for
an optical disc in an optical disc system, and more
particularly, to a track count method which generates track
count signals based on generating a pseudo radio frequency
zero crossing signal.

2. Description of the Prior Art

Before an optical pickup starts to read/record data from/to
a compact disc or a digital versatile disc (DVD), 1t has to
move to a target track of the compact disc or the DVD. When
the optical pickup searches for the target track it crosses
other tracks. The distance between the present location of
the optical pickup and the target track can roughly be divided
into two possible situations, short-term track crossing(short
seek) and long-term track crossing(long seek). In both of
these situations, the relative speed and direction between the
optical pickup and the optical disc are important factors
when an optical disc system controls the optical pickup to
cross tracks. Only when the optical system has confirmed the
moving direction of the optical pickup, can 1t accurately con-
trol asled motor to move the optical pickup to the target track
so to read/record data from/to the optical disc. While the
optical disc system controls the optical pickup to cross
tracks, 1t constantly confirms the moving direction of the
optical pickup.

Typical methods of confirming the moving direction of
the optical pickup vary according to the speed of the optical
pickup when it crosses tracks. When the moving speed of the
optical pickup 1s slow, the optical disc system uses the opti-
cal pickup to emit light to a groove or a land of the optical
disc for generating a retlected radio frequency ripple signal
and a tracking error signal, which depends whether the light
1s reflected from the target track or not. A phase difference
between the radio frequency ripple signal and the tracking
error signal 1s used to determine the moving direction of the
optical pickup. A DVD-RAM disc stores data on both
grooves and lands to increase a capacity for data. Therefore,
as shown 1 FIG. 1, a frequency of the radio frequency ripple
(RFRP) signal of a data area 1s twice that of a blank area.
This results 1n a substantial amount of noise, so that it 1s
difficult to select a correct radio frequency zero crossing
signal. As a result, the optical disc system cannot function
well relying on the optical pickup, which cannot read the
track cross signals accurately.

SUMMARY OF INVENTION

It 1s therefore a primary objective of the claimed 1nvention
to provide a track count method for an optical disc 1n an
optical disc system to solve the above-mentioned problem.

According to the claimed 1nvention, the optical disc sys-
tem comprises an optical pickup that 1s moveable along a
radial direction of the optical disc, a light source installed on
the optical pickup for emitting light, and a plurality of sen-
sors 1nstalled on the optical pickup for detecting light
reflected from the optical disc. The method comprises using,
the light source to emait light towards the optical disc, using,
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the sensors to detect light reflected from the optical disc, and
generating a tracking error (TE) signal based on the hght
received by the sensors while the optical pickup moves along
a radial direction of the optical disc. The method further
comprises generating a tracking error zero crossing (ITEZC)
signal based on the TE signal, generating a peak detecting
(PD) signal based on the TE signal, generating a pseudo
radio frequency zero crossing (RFZC) signal based on the
PD signal, and generating a track count signal based on the

TEZC signal and the pseudo RFZC signal.

It 1s an advantage of the claimed invention that the track
count method for an optical disc 1 an optical disc system
can generate the pseudo RFZC signal with better quality
than the radio frequency ripple signal used 1n the prior art so
that the optical disc system reads/records data from/to the
optical disc more accurately by using the signal with better
quality.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art
alter reading the following detailed description of the pre-
terred embodiment that illustrated 1n the various figures and
drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram of a conventional radio frequency

ripple signal.
FIG. 2 1s a schematic diagram of a present invention opti-
cal disc system.

FIG. 3 1s a diagram of a relation between 1nner signals of
the optical disc system of FIG. 2 when the optical pickup
moves away from the center of the optical disc.

FIG. 4 1s a diagram of a relation between 1nner signals of
the optical disc system of FIG. 2 when the optical pickup
moves towards the center of the optical disc.

FIG. 5 1s a state diagram of iitial levels of the peak
detecting signal according to the present invention.

DETAILED DESCRIPTION

The method of arranging data units upon a digital versatile
disc-random access memory (DVD-RAM) 1s different from
that of a digital versatile disc (DVD). To increase the capac-
ity for data, the DVD-RAM stores data on both grooves and
lands. Based on this difference, the method of controlling an
optical pickup for the DVD-RAM 1s also different from that
of the DVD. For the DVD-RAM, a tracking error signal 1s
generated by a differential push pull (DPP), and the optical
pickup has to cross a groove and a land for generating a
circle of tracking error signals so that 1t can be more easily
controlled during searching. However, the frequency of the
radio frequency ripple signal generated by the data area 1s
twice that generated by the blank area because the DVD-
RAM stores data on both grooves and lands. As shown 1n
FIG. 1, the radio frequency ripple signal has significant
noise, so that 1t 1s difficult to select a proper radio frequency
zero crossing (RFZC) signal. Therefore, the present mven-
tion provides a method of generating a pseudo radio fre-
quency zero crossing (pseudo RFZC) signal to solve this
problem.

Please refer to FIG. 2. FIG. 2 1s a diagram of a present
invention optical disc system 20. The optical disc system 20
comprises an optical pickup 32 for reading data from an
optical disc 34 and recording data to the optical disc 34, and
a plurality of sensors 38 for detecting light retlected from the
optical disc 34. The light recerved by the sensor 38 1s used to
generate a tracking error signal. The optical disc system 20
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turther comprises an A/D (analog to digital) converter 22 for
converting the tracking error signal into a series of digital
signals, a first comparator 24 connected to the A/D converter
22 that allows those digital signals greater than a first thresh-
old to pass through, and a second comparator 26 connected
to the A/D converter 22 that allows those digital signals
lower than a second threshold to pass through. The optical
disc system 20 further comprises a detector 28 connected to
the first comparator 24 and the second comparator 26 for
detecting local maximums and local minimums of the track-
ing error signal according to the digital signals that pass
through the first comparator 24 or the second comparator 26.
More specifically, the detector 28 uses the digital signals,
which pass through the first or second comparator 24, 26, to
calculate a plurality of local average values each being an
average ol a plurality of consecutive digital signals, which
pass through the first or second comparator 24, 26, and com-
pares the local average values to determine the local maxi-
mums and local minimums of the tracking error signal. The
optical disc system 20 further comprises a signal generator
30 connected to the detector 28 for generating a peak detect-
ing signal according to the local maximums and local mini-
mums of the tracking error signal, and for generating a
pseudo RFZC signal according to the moving direction of
the optical pickup 32.

As shown 1n FIG. 2, when the optical pickup 32 performs
searching, it generates the tracking error signal TE, then the
A/D converter 32 converts the tracking error signal into a
series ol digital signals, and selects the tracking error zero
crossing signal TEZC. The digital signals that are greater
than a first threshold pass through the first comparator 24,
and the digital signals that are lower than the second thresh-
old pass through the second comparator 26. Then the detec-
tor 28 detects local maximums and local minimums of the
tracking error signal TE according to the digital signals,
which pass through the first or second comparator 24, 26.
Then the signal generator 30 generates the peak detecting
signal PD, which has a 90° phase difference from the track-
ing error zero crossing signal TEZC, according to local
maximums and local minimums of the tracking error signal
TE. Please refer to FIG. 3 and FIG. 4. FIG. 3 1s a diagram of
the present ivention showing the relation between inner
signals of the optical disc system 20 when the optical pickup
32 moves away from the center of the optical disc 34. FIG. 4
1s a diagram of the present invention showing the relation
between inner signals of the optical disc system 20 when the
optical pickup 32 moves towards the center of the optical
disc 34. As shown 1n FIG. 3 and FIG. 4, the peak detecting
signal PD 1s inverted when the trackmg error signal TE
reaches a local maximum and a local minimum. In addition,
an 1nitial level of the peak detecting signal PD 1s set accord-
ing to a radial inward or outward moving direction of the
optical pickup 32 and depending on a groove or land loca-
tion of the optical pickup 32 when it starts to read/record
data from/to the optical disc 34. Because the peak detecting
signal PD 1s not exactly the RFZC signal, the signal genera-
tor 30 has to generate the pseudo RFZC signal according to
the peak detecting signal PD and the radial inward or out-
ward moving direction. When the optical pickup 32 moves
away irom the center of the optical disc 34, the peak signal
PD 1s mverted by an inverter 36 to generate the pseudo
RFZC signal. When the optical pickup 32 moves towards the
center of the optical disc 34, the signal generator 30 gener-
ates the peak detecting signal PD as the pseudo RFZC sig-
nal.

Please refer to FIG. 5. FIG. 5 1s a state diagram of 1nitial
levels of the peak detecting signal PD according to the
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present invention. As shown in FIG. 5, the mitial level of the
peak detecting signal 1s set according to a radial inward or
outward moving direction of the optical pickup 32 and a
groove or land location of the optical pickup 32 when 1t
starts to read/record data from/to the optical disc 34. When
the optical pickup 32 moves towards the center of the optical
disc 34 and 1s located on a land when 1t starts to read/record
data from/to the optical disc 34, the initial level of the peak
detecting signal PD 1s a logical “0”. And when the optical
pickup 32 is located on a groove when it starts to read/record
data from/to the optical disc 34, the initial level of the peak
detecting signal 1s a logical *“1”. On the contrary, when the
optical pickup 32 moves away from the center of the optical
disc 34 and 1s located on a land when 1t starts to read/record
data from/to the optical disc 34, the initial level of the peak
detecting signal 1s a logical “0”. And when the optical
pickup 32 is located on a groove when it starts to read/record
data from/to the optical disc 34, the initial level of the peak
detecting signal 1s a logical “0”.

In contrast to the prior art, the present invention generates
a pseudo radio frequency zero crossing signal with a better
quality than the radio frequency ripple signal used in the
prior art, so that 1t can improve the performance of the opti-
cal disc system 20 by using the signal with better quality.

Those skilled 1n the art will readily observe that numerous
modifications and alterations of the device may be made
while retaining the teaching of the invention. Accordingly,
the above disclosure should be construed as limited only by
the metes and bounds of the appended claims.

What 1s claimed 1s:

1. A track count method for an optical disc in an optical
disc system, the optical disc system comprising an optical
pickup moveable along a radial direction of the optical disc,
a light source 1nstalled on the optical pickup for emitting
light, and a plurality of sensors installed on the optical
pickup for detecting light retlected from the optical disc, the
method comprising:

using the light source to emit light towards the optical

disc;

using the sensors to detect light reflected from the optical

disc;

generating a tracking error (TE) signal based on the light

received by the sensors while the optical pickup moves
along a radial direction of the optical disc;

generating a tracking error zero crossing (1EZC) signal
based on the TE signal;

generating a peak detecting (PD) signal based on the TE
signal;

generating a pseudo radio frequency zero crossing
(RFZC) signal based on the PD signal; and

generating a track count signal based on the TEZC signal

and the pseudo RFZC signal.

2. The method of claim 1 wherein the TEZC signal 1s
inverted whenever the TE signal 1s zero.

3. The method of claim 1 wherein the optical disc system
further comprises an A/D (analog to digital) converter for
converting the TE signal into a series of digital signals, a first
comparator connected to the A/D converter which allows
digital signals greater than a first threshold to pass through, a
second comparator connected to the A/D converter which
allows digital signals lower than a second threshold to pass
through, a detector connected to the first and second com-
parators for detecting local maximums and local mimmums
of the TE signal according to the digital signals which pass
through the first or second comparator, and a signal genera-
tor connected to the detector for generating the PD signal
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according to the local maximums and local minimums of the
TE signal; the method further comprising;:

using the A/D converter to convert the TE signal 1nto the
digital signals;
using the first comparator to compare the digital signals

with the first threshold so as to allow digital signals
greater than the first threshold to pass through;

using the second comparator to compare the digital sig-
nals with the second threshold so as to allow digital
signals lower than the second threshold to pass through;

using the detector to detect local maximums and local
minimums of the TE signal according to the digital
signals which pass through the first or second compara-
tor; and

using the signal generator to generate the PD signal
according to the local maximums and local minmimums
of the TE signal.

4. The method of claim 3 further comprising;:

using the digital signals which pass through the first or
second comparator to calculate a plurality of local aver-
age values each being an average of a plurality of con-
secutive digital signals which pass through the first or
second comparator; and

comparing the local average values to determine the local
maximums and local mimmums of the TE signal.
5. The method of claim 3 wherein when the optical pickup
moves towards a center of the optical disc, the pseudo RFZC
signal 1s in phase with the PD signal;

the optical disc system further comprises an mverter con-
nected to the signal generator; and when the optical
pickup moves away from the center of the optical disc,
the PD signal 1s inverted by the inverter to generate the
pseudo RFZC signal.

6. The method of claim 3 wherein the PD signal 1s
inverted whenever the TE signal reaches a local maximum or
a local minimum.

7. The method of claim 3 further comprising:

setting an 1nitial level of the PD signal according to a
radial inward or outward moving direction of the opti-
cal pickup.

8. The method of claim 1 wherein data 1s stored on

grooves and lands of the optical disc.
9. The method of claim 8 wherein the optical disc 1s a
DVD (digital versatile disc).

10. The method of claim 9 wherein the optical disc 15 a
DVD-RAM (digital versatile disc random access memory).

11. A method for generating a pseudo radio frequency
zevo crossing (REZC) signal in an optical disc system, the
optical disc system comprising an optical pickup moveable
along a radial divection of an optical disc, the optical pickup
emitting light to the optical disk and detecting light veflected
from the optical disc so as to generating a radio frequency
(RF) signal, the method comprising:

generating a tracking evvor (1F) signal according to the
RF signal;

generating a peak detecting (PD) signal according to the
1TFE signal; and

generating the pseudo RFZC signal according to the PD
signal.
12. The method of claim 11 further comprising generating
a track count signal according to the pseudo REFZC signal.
13. The method of claim 11 further comprising generating
a tracking ervor zevo crossing (IEZC) signal according to

6

the TE signal, wherein the TEZC signal is inverted whenever

the 1L signal is zero.

14. The method of claim 13 further comprising generating

a track count signal according to the TEZC signal and the
> pseudo RFZC signall.

15. The method of claim 11 whevrein the optical disc sys-
tem further comprises an A/D (analog to digital) converter
for converting the TE signal into a series of digital signals, a
first comparator connected to the A/D converter which
allows digital signals greater than a first threshold to pass
through, a second comparator connected to the A/D con-
verter which allows digital signals lower than a second
threshold to pass through, a detector connected to the first
and second comparators for detecting local maximums and
local minimums of the TE signal according to the digital
signals which pass through the first or second comparator,
and a signal generator connected to the detector for gener-
ating the PD signal according to the local maximums and

50 Zoc?al minimums of the TE signal; the method further com-
prises:

10

15

using the A/D converter to convert the TE signal into the
digital signals;
using the first comparator to compare the digital signals

25 with the first threshold so as to allow digital signals
greater than the first threshold to pass through;

using the second comparator to compare the digital sig-
nals with the second threshold so as to allow digital
signals lower than the second threshold to pass

30 through;
using the detector to detect local maximums and local
minimums of the TE signal accovding to the digital sig-
nals which pass through the first or second compara-

14 tor; and

using the signal generator to gemnerate the PD signal
according to the local maximums and local minimums
of the TE signal.

16. The method of claim 15 further comprising:

40  using the digital signals which pass through the first or
second comparator to calculate a plurality of local
average values each being an average of a plurality of
consecutive digital signals which pass through the first
or second comparator; and

45 comparing the local average values to determine the local
maximums and local minimums of the TE signal.

17. The method of claim 15 wherein when the optical
pickup moves towards a center of the optical disc, the
pseudo RFZC signal is in phase with the PD signal; the

50 optical disc system further comprises an inverter connected
to the signal generator; and when the optical pickup moves
away from the center of the optical disc, the PD signal is
inverted by the inverter to generate the pseudo RFZC signal.

18. The method of claim 15 wherein the PD signal is

55 inverted whenever the TE signal veaches a local maximum or

a local minimum.
19. The method of claim 15 further comprising:

setting an initial level of the PD signal according to a
radial inward or outward moving divection of the opti-
cal pickup.

20. The method of claim 11 wherein the optical disc is a

DVD-RAM (digital versatile disc-random access memory).
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