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METHOD AND APPARATUS FOR GENERATING 
ABSOLUTE TIME IN PREGROOVE DATA 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of Tai 
Wan application Ser. No. 93108817, ?led on Mar. 31, 2005. 
All disclosure of the TaiWan application is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention generally relates to a method of 
generating absolute time in pregroove (ATIP) data, and more 
particularly to a method of generating ATIP data based on an 
original ATIP data signal generated by a Wobble signal and 
an ATIP clock signal. 

[0004] 2. Description of Related Art 

[0005] During the manufacture of the re-Writable compact 
disk (CD), a shalloW groove Will be made from the center of 
the CD toWard the outer circumference in spiral Way. This 
groove is so-called pregroove. This pregroove is not a 
perfect spiral but a little Wobbling. Generally, in a CD made 
by die-casting, each sector includes the timing-related data 
to control the spin speed of the CD-ROM drive in order to 
accurately read the data on the CD. A CD-RW drive must 
have some Ways to introduce the laser for recording the data 
toWard the outer circumference in proper sequence and to 
control the spin speed. That is What the Wobbling pregroove 
is for—to provide the tracking and timing data, Which are 
so-called AT IP data. 

[0006] The Wobbling shape of the pregroove is similar to 
a sinusoid. The track excursion ranges Within 0.03 um 
deviation of the tracking center. This range is 1/1000 of the 
Wavelength of the pregroove. That’s Why it is called “Wob 
bling”. Although the pregroove is almost invisible, the 
optical driving device of the CD-RW drive can detect it. This 
pregroove Will introduce the laser beam of the CD-RW drive 
and provide the timing-related data, Which are so-called 
ATIP data. The AT IP data can make the speed of the CD-RW 
stable during the Writing process. That is, the optical driving 
device of the CD-RW drive can detect the pregroove and 
receive a Wobble signal, then generates ATIP data to obtain 
the timing-related information. 

[0007] Therefore, hoW to effectively read the Wobble 
signal from the CD-RW and to effectively obtain the ATIP 
data from the Wobble signal is an important issue in CD-RW 
application. 

SUMMARY OF THE INVENTION 

[0008] The present invention is directed to an apparatus 
for generating AT IP data by generating the ATIP clock signal 
to precisely generate the ATIP data. 

[0009] The present invention is also directed to a method 
of generating ATIP data by generating the AT IP clock signal 
to precisely generate the ATIP data. 

[0010] The present invention is directed to a method of 
generating ATIP data by using the bi-phase rule to generate 
the ATIP data When the ATIP data matches a synchroniZation 
pattern. 
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[0011] According to an embodiment of the present inven 
tion, the apparatus for generating an ATIP data is based on 
a Wobble signal generated by reading a re-Writable compact 
disc for generating an ATIP data. The apparatus comprises a 
frequency demodulator for demodulating the Wobble signal 
to generate an original ATIP data signal (ATIPORG signal); 
an ATIP clock generating circuit for generating an AT IP 
clock signal (ATIPCLK signal) based on the Wobble signal; 
and an ATIP data generating circuit, coupled to the fre 
quency demodulator and the AT IP clock generating circuit, 
for generating the ATIP data based on the number of the 
ATIPORG signal at a ?rst logic level during one period of 
the ATIPCLK signal. 

[0012] In an embodiment of the present invention, the 
ATIP clock generating circuit includes: a counter for count 
ing the Wobble signal to generate the ATIPCLK signal to the 
ATIP data generating circuit and setting the period of the 
ATIPCLK signal to be 3.5 periods of the Wobble signal; and 
an alignment signal generating circuit for detecting the 
ATIPORG signal, When the ATIPORG signal is kept at a 
same status Within a predetermined period of time, the 
alignment signal generating circuit generates an alignment 
signal to align the ATIPCLK to the Wobble signal With a 
status transition. 

[0013] In an embodiment of the present invention, the 
frequency demodulator further comprises: a high frequency 
(HF) counter, for receiving the Wobble signal and generating 
a plurality of counting data (FMPRD data) in each half 
period of the Wobble signal; and a loW pass ?lter (LPF), for 
receiving the FMPRD data and ?ltering an average of 
half-period of the Wobble signal; Wherein the frequency 
demodulator subtracts the average of half-period of the 
Wobble signal from the FMPRD data to obtain a plurality of 
differential data (PRDDIFF data), and the ATIPORG signal 
is determined by the PRDDIFF data in each half-period of 
the Wobble signal: the AT IPORG signal is asserted to the 
?rst logic level When the PRDDIFF data in half-period of the 
Wobble signal is positive or Zero; and the ATIPORG signal 
is de-asserting to a second logic level When the PRDDIFF 
data in half-period of the Wobble signal is negative. 

[0014] In an embodiment of the present invention, the step 
of generating the ATIP data signal includes: demodulating a 
Wobble signal to generate an original ATIP data signal 
(ATIPORG signal) and a plurality of differential data (PRD 
DIFF data), Wherein the Wobble signal is generated by 
reading a re-Writable compact disc; generating an AT IP 
clock signal (ATIPCLK signal) based on the Wobble signal; 
and counting the number of the ATIPORG signal at a ?rst 
logic level during one period of the ATIPCLK signal. 

[0015] In an embodiment of the present invention, the step 
of generating the ATIP data signal by using one predeter 
mined threshold further includes: comparing the number of 
the ATIPORG signal at the ?rst logic level With a predeter 
mined threshold; asserting the ATIP data to the ?rst logic 
level When the number of the ATIPORG signal at the ?rst 
logic level is larger than or equal to the predetermined 
threshold; and de-asserting the ATIP data to a second logic 
level When the number of the ATIPORG signal at the ?rst 
logic level is smaller than the predetermined threshold. 

[0016] In an embodiment of the present invention, the step 
of generating the ATIP data signal by using tWo predeter 
mined threshold further includes: adding all PRDDIFF data 
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Within the period of the ATIPCLK signal to obtain the 
adding data; comparing the number of the ATIPORG signal 
at the ?rst logic level With a ?rst predetermined threshold 
and a second predetermined threshold, and the ?rst prede 
termined threshold is larger than the second predetermined 
threshold; asserting the ATIP data to the ?rst logic level 
When the number of the AT IPORG signal at the ?rst logic 
level is larger than the ?rst predetermined threshold; and 
de-asserting the AT IP data to a second logic level When the 
number of the ATIPORG signal at the ?rst logic level is 
smaller than the second predetermined threshold; When the 
number of the ATIPORG signal at the ?rst logic level is 
betWeen the ?rst and the second predetermined thresholds: 
asserting the ATIP data to the ?rst logic level When the 
adding data is positive; and de-asserting the ATIP data to the 
second logic level When the adding data is negative. 

[0017] In an embodiment of the present invention, the step 
of demodulating the Wobble signal to generate the ATI 
PORG signal further comprises: receiving the Wobble signal 
and generating a plurality of counting data (FMPRD data) in 
each half-period of the Wobble signal; ?ltering an average of 
half-period of the Wobble signal from the FMPRD data; 
subtracting an average of a half-period of the Wobble signal 
from the FMPRD data to obtain a plurality of differential 
data (PRDDIFF data) in each half-period of the Wobble 
signal; and generating the ATIPORG signal based on the 
PRDDIFF data. 

[0018] In an embodiment of the present invention, the step 
of generating the ATIPORG signal based on the PRDDIFF 
data comprises: asserting the ATIPORG signal at the ?rst 
logic level When the PRDDIFF data is positive or Zero; and 
asserting the ATIPORG signal at the second logic level When 
the PRDDIFF data is negative. 

[0019] In an embodiment of the present invention, the step 
of generating the ATIPCLK signal based on the Wobble 
signal comprises: counting the Wobble signal to generate the 
ATIPCLK signal, the period of the ATIPCLK signal being 
3.5 periods of the Wobble signal; and aligning the ATIPCLK 
signal to the Wobble signal With a status transition When the 
ATIPORG signal is kept at a same status Within a predeter 
mined period of time; Wherein the predetermined period of 
time is an integral multiple of 3.5 periods of the Wobble 
signal. 
[0020] In an embodiment of the present invention, 
Wherein the Wobble signal is digitaliZed and processed by a 
de-glitch process. 
[0021] In an embodiment of the present invention, the step 
of generating the ATIP data by using the bi-phase rule to 
generate the ATIP data When the ATIP data matches a 
synchroniZation pattern comprises: demodulating a Wobble 
signal to generate an original ATIP data signal (ATIPORG 
signal) and a plurality of differential data (PRDDIFF data), 
Wherein the Wobble signal is generated by reading a re 
Writable compact disc; generating an AT IP clock signal 
(AT IPCLK signal) based on the Wobble signal; de?ning the 
neXt period of the ATIPCLK signal to be a ?rst period When 
a portion of the generated ATIP data matches a synchroni 
Zation pattern (sync pattern); and generating an ATIP data 
based on the number of the ATIPORG signal at the ?rst logic 
level corresponding to a 2Nth period of the ATIPCLK signal 
and the number of the ATIPORG signal at the ?rst logic level 
corresponding to a 2N+1St period of the ATIPCLK signal, 
Wherein N is a positive integer. 
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[0022] In an embodiment of the present invention, the step 
of generating the AT IP data further comprises: counting the 
number W1 of the ATIPORG signal at the ?rst logic level, 
corresponding to the 2Nth period of the ATIPCLK signal; 
counting the number W2 of the AT IPORG signal at the ?rst 
logic level, corresponding to the 2N+1St period of the ATIP 
CLK signal; adding the PRDDIFF data in the 2Nth period of 
the ATIPCLK signal to obtain an adding data S1; adding the 
PRDDIFF data in the 2N+1St period of the ATIPCLK signal 
to obtain an adding data S2; and determining the period of 
the ATIPCLK signal of the ATIP data is 2Nth period or 
2N+1S period. 
[0023] In an embodiment of the present invention, the step 
of generating the AT IP data further comprises: making the 
ATIP data be inverse of preceding period of the ATIPCLK 
signal When the period of the ATIPCLK signal is 2N+1St 
period; and comparing the number W1 and W2 When the 
period of the AT IPCLK signal is 2Nth period. 

[0024] In an embodiment of the present invention, the step 
of generating the ATIP data further comprises: asserting the 
ATIP data to the ?rst logic level When W1>W2; de-asserting 
the ATIP data to a second logic level When W1<W2; and 
comparing the adding data S1 and S2 When W1=W2. 

[0025] In an embodiment of the present invention, the step 
of generating the ATIP data further comprises: asserting the 
ATIP data to the ?rst logic level When S1>=S2; and de 
asserting the ATIP data to the second logic level When 
S1<S2. 

[0026] In light of the above, the present invention uses the 
status of the ATIPORG signal corresponding to the ATIP 
CLK signal and the bi-phase rule to precisely generate the 
ATIP data. 

[0027] The above is a brief description of some de?cien 
cies in the prior art and advantages of the present invention. 
Other features, advantages and embodiments of the inven 
tion Will be apparent to those skilled in the art from the 
folloWing description, accompanying draWings and 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is the block diagram of an apparatus for 
generating ATIP data in accordance With an embodiment of 
the present invention. 

[0029] FIG. 2 is a timing sequence for generating the AT IP 
data in accordance With an embodiment of the present 
invention. 

[0030] FIG. 3 is a timing sequence of an alignment signal 
in accordance With an embodiment of the present invention. 

[0031] FIG. 4 is a timing sequence of generating an 
original ATIP data. 

[0032] FIG. 5A is a How chart of a method of generating 
ATIP data by using one predetermined threshold in accor 
dance With an embodiment of the present invention. 

[0033] FIG. 5B is a How chart of a method of generating 
ATIP data by using tWo predetermined thresholds in accor 
dance With an embodiment of the present invention. 

[0034] FIG. 6 is a synchroniZation pattern in accordance 
With an embodiment of the present invention. 
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[0035] FIG. 7 is a How chart of a method of generating 
ATIP data in accordance With an embodiment of the present 
invention by using the bi-phase rule. 

[0036] FIG. 8 is a timing sequence of generating an ATIP 
data in accordance With an embodiment of the present 
invention by using the bi-phase rule. 

[0037] FIG. 9 is a block diagram of the frequency 
demodulator. 

DESCRIPTION OF THE EMBODIMENTS 

[0038] Please reference to FIG. 1, Which is the block 
diagram of an apparatus for generating ATIP data in accor 
dance With an embodiment of the present invention. Gen 
erally, an optical driving device of the CD-RW drive detects 
pregrooves on an optical disc When processing recording the 
disc. At the mean time, the optical drive receives a Wobble 
signal, Which is a sinusoid. The optical drive need to 
generate an ATIP data from the Wobble signal to obtain 
timing-related information from the disc. The Wobble signal 
is a frequency-modulated signal. Please reference to FIG. 4, 
Which is a timing sequence for generating the digital Wobble 
signal by a comparing unit 102 in FIG. 1. To further 
illustrate hoW the digital Wobble signal is generated so that 
one skilled in the art can easily understand, the relationship 
betWeen the Wobble signal and the digital Wobble signal is 
little eXaggeratedly illustrated in FIG. 4. Referring FIG. 4, 
because the Wobble signal is frequency-modulated, the 
period of the Wobble signal Would vary. As a practical 
matter, the variation of the Wobble signal is almost indis 
tinguishable. When the comparing unit 102 receives the 
Wobble signal, the comparing unit 102 compares the period 
of the Wobble signal With an average half-period of the 
Wobble signal. For example, during the time T0 to T1, the 
period of the Wobble signal is larger than the average 
half-period of the Wobble signal, so the digital Wobble signal 
is at high logic level; during the time T1 to T2, the period of 
the Wobble signal is smaller than the average half-period of 
the Wobble signal, so the digital Wobble signal is at loW logic 
level. The Wobble signal usually has some noise on it, so a 
de-glitch circuit 101 is for eliminating the glitches of the 
digital Wobble signal and generating a de-glitch Wobble 
signal (DEWBL signal). In practice, the DEWBL signal is 
illustrated in FIG. 2, the variation of the period of the 
DEWBL signal is very limited. 

[0039] Since the Wobble signal is a frequency-modulated 
signal, so it needs to be de-modulated by a frequency 
modulator. Please reference to FIGS. 1, 2 and 9, and FIG. 
9 is the block diagram of a frequency demodulator 103 

shoWn in FIG. 1. In this embodiment, a high frequency counter 901 receives the DEWBL signal and generates a 

plurality of counting data (FMPRD data) in each half-period 
of the DEWBL signal. Then, the FMPRD data are trans 
ferred to a loW pass ?lter (LPF) 903 for ?ltering an average 
of half-period of the DEWBL signal. The average of half 
period of the DEWBL signal is subtracted from the FMPRD 
data to generate a plurality of differential data (PRDDIFF 
data) in each half-period of the DEWBL signal. The PRD 
DIFF data are transferred to an ATIP data generating circuit 
105, see in FIG. 1. In addition, the frequency demodulator 
103 generates the original ATIP data signal (ATIPORG 
signal) Which is determined by the PRDDIFF data in each 
half-period of the DEWBL signal. If the PRDDIFF data in 
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half-period of the DEWBL signal is positive or Zero, the 
ATIPORG signal is at high logic level; if the PRDDIFF data 
in half-period of the DEWBL signal is negative, the ATI 
PORG signal is at loW logic level, see in FIG. 2. The 
ATIPORG signal is also transferred to the ATIP data gen 
erating circuit 105. 

[0040] The apparatus in FIG. 1 further includes an AT IP 
clock generating circuit 110 for generating an ATIP clock 
signal (ATIPCLK signal) based on the DEWBL signal and 
for transferring the ATIPCLK signal to the ATIP data gen 
erating circuit 105. The ATIP clock generating circuit 110 
includes a counting circuit 112 and an alignment signal 
generating circuit 114. The counting circuit 112 receives the 
DEWBL signal and counts the clock period of the DEWBL 
signal. When the DEWBL signal oscillates 3.5 periods, the 
counting circuit 112 generates a period of ATIPCLK signal. 
That is, a period of ATIPCLK signal is generated in every 
3.5 period of the DEWBL signal. The design of the AT IP 
clock generating circuit 110 is in order to meet the compact 
disc speci?cation. The compact disc speci?cation de?nes 
that 1-bit AT IP data is generated in every 3.5 period of the 
Wobble signal. That’s the reason Why the ATIP clock gen 
erating circuit 110 is designed in this Way. As for the 
alignment signal generating circuit 114, Which is for align 
ing the ATIPCLK signal With the DEWBL signal in long 
time duration to ensure the ATIP data generated from AT IP 
data generating circuit 105 is accurate based on the ATIP 
CLK signal. The alignment signal generating circuit 114 
receives the ATIPORG signal and the DEWBL signal, and 
monitors the ATIPORG signal. When the AT IPORG signal 
is kept at the same logic level in a predetermined time 
period, the alignment signal generating circuit 114 generates 
an alignment signal (ALIGN signal) as shoWn in FIG. 3. 
FIG. 3 is a timing sequence of an alignment signal in 
accordance With an embodiment of the present invention. 
Referring to FIG. 1 and FIG. 3, in this embodiment, during 
the seven consecutive periods of the DEWBL signal (time 
T1 through time T2), because the ATIPORG signal is kept at 
loW logic level, the ALIGN signal is generated at time T2 
and is sent to the counting circuit 112 so that the ATIPORG 
signal is aligned With the DEWBL signal at time T2 (at time 
T2 the ATIPCLK signal makes a transition). 

[0041] Referring to FIG. 1, the ATIP data generating 
circuit 105 is coupled to the frequency demodulator 103 and 
the AT IP clock generating circuit 110. The ATIP data gen 
erating circuit 105 also receives the PRDDIFF data, the 
ATIPORG signal and the ATIPCLK signal, and also gener 
ates the ATIP data based on the ATIPORG signal and the 
ATIPCLK signal. As above mentioned, the compact disc 
speci?cation de?nes that 1-bit ATIP data is generated in 
every 3.5 period of the Wobble signal. Please see FIG. 2, an 
ATIPCLK signal is generated in time T0 to T1 (3.5 period 
of the de-glitch Wobble signal), but the ATIPORG signal is 
at high logic level When the PRDDIFF data is positive or 
Zero, the AT IPORG signal is at loW logic level When the 
PRDDIFF data is negative, so 1-bit ATIP data in time T0 to 
T1 is hard to decide to be at high logic level or loW logic 
level. There are tWo Ways provided in the present invention 
to generate the 1-bit ATIP data in every 3.5 period of the 
DEWBL signal. 

[0042] Method 1 

[0043] FIG. 5A is a How chart of the method of generating 
ATIP data using one predetermined threshold in accordance 
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With an embodiment of the present invention. In FIG. 5A, 
the method includes demodulating a de-glitch Wobble signal 
(DEWBL signal) to generate an original ATIP data signal 
(AT IPORG signal) and a plurality of differential data (PRD 
DIFF data) (S501), and then generating an ATIP clock signal 
(AT IPCLK signal) based on the DEWBL signal (S503). One 
period of the ATIPCLK signal is generated in every 3.5 
period of the DEWBL signal. 

[0044] Referring to FIG. 1 and FIG. 5A, When the ATIP 
data generating circuit 105 receives the ATIPORG signal 
and the ATIPCLK signal, then generates the ATIP data by 
counting the number of the ATIPORG signal at high logic 
level (loW logic level) during one period of the ATIPCLK 
signal (S512). For example, the ATIPORG signal in time T0 
to T1 in FIG. 2, the number of the AT IPORG signal at high 
logic level is 5 (corresponding to +1, +3, +4, +1, +2), and the 
number of the ATIPORG signal at loW logic level is 2 
(corresponding to —1, —2). Next, comparing the number of 
the ATIPORG signal at high logic level (loW logic level) 
With a predetermined threshold THR1 (S514), for example, 
THR1 is 4. If the number of the ATIPORG signal at high 
logic level (loW logic level) is larger than or equal to THR1, 
the AT IP data is asserted (de-asserted) to high logic level 
(loW logic level) (S516); if the number of the ATIPORG 
signal at high logic level (loW logic level) is smaller than 
THR1, the ATIP data is de-asserted (asserted) to loW logic 
level (high logic level) (S518). In above mentioned example, 
the number of the ATIPORG signal at high logic level is 5, 
Which is larger than the predetermined threshold 4, so the 
1-bit ATIP data in time T0 to T1 is asserted to high logic 
level. Above described case is for only one threshold to 
generate the ATIP data. 

[0045] TWo thresholds are provided to be used in the 
present invention. Please reference to FIG. 5B, Which is a 
How chart of a method of generating ATIP data in using tWo 
predetermined thresholds in accordance With an embodi 
ment of the present invention. Similarly, the method 
includes demodulating a DEWBL signal to generate an 
ATIPORG signal and PRDDIFF data (S501), and then 
generating an ATIPCLK signal based on the DEWBL signal 
(S503). One period of the ATIPCLK signal is generated in 
every 3.5 period of the DEWBL signal. Referring to FIG. 1 
and FIG. 5B, When the ATIP data generating circuit 105 
receives the ATIPORG signal and the ATIPCLK signal, then 
generates the ATIP data by counting the number of the 
ATIPORG signal at high logic level (loW logic level) during 
one period of the AT IPCLK signal (S512). For example, the 
ATIPORG signal in time T1 to T2 in FIG. 2, the number of 
the ATIPORG signal at high logic level is 4 (corresponding 
to +1, +1, +2, +1), and the number of the ATIPORG signal 
at loW logic level is 3 (corresponding to —4, —3, —2). Then, 
all PRDDIFF data are added Within the period of the 
ATIPCLK signal to obtain the adding data S (S523). For 
example, the adding data S added Within the time T1 to T2 
is 4. Next, comparing the number of the ATIPORG signal at 
high logic level (loW logic level) With tWo predetermined 
thresholds THR1 and THR2, Wherein THR1 is larger than 
THR2 (S525). In the embodiment, THR1 is 5 and THR2 is 
2. If the number of the ATIPORG signal at high logic level 
(loW logic level) is larger than THR1, the ATIP data is 
asserted (de-asserted) to high logic level (loW logic level) 
(S527). If the number of the ATIPORG signal at high logic 
level (loW logic level) is loWer than THR2, the ATIP data is 
de-asserted (asserted) to loW logic level (high logic level) 
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(S529). If the number of the ATIPORG signal at high logic 
level (loW logic level) is betWeen the threshold THR1 and 
THR2, then determining the adding data S is positive or 
negative (S531). If the adding data S is positive, the AT IP 
data is asserted to high logic level (S533). If the adding data 
S is negative, the ATIP data is de-asserted to loW logic level 
(S535). In above mentioned example, the number of the 
ATIPORG signal at high logic level is 4, THR2 
(2)<4<THR1 (5), so it needs to determining the adding data 
S is positive or negative. In this example, the adding data S 
is —4 (<0) during the time T1 and T2. Hence, the ATIP data 
is de-asserted to loW logic level during the time T1 to T2. 
This is the ?rst method of generating 1-bit AT IP data during 
one period of ATIP clock signal ATIPCLK. 

[0046] Method 2 

[0047] FIG. 6 is the synchroniZation pattern (sync pattern) 
in accordance With an embodiment of the present invention. 
The sync pattern represents the start of the disc data. The 
format of sync pattern is 3T-1T-1T-3T. When a sync pattern 
is detected, the data after the sync pattern must folloW the 
bi-phase rule Which is de?ned in compact disc speci?cation. 
The bi-phase rule de?nes tWo things: one is that the ?rst bit 
after the sync pattern must be inverse of the preceding bit, 
Which is marked A in FIG. 6, the other thing is that the 
second (2Nth) bit after the sync pattern must be different 
from the next (2N+1St) bit, Which is marked B in FIG. 6. 
Therefore, When the sync pattern 3T-1T-1T-3T is found that 
in the ATIP data, the bi-phase rule must be folloWed to 
generate the ATIP data. The synchroniZation pattern pro 
vided by the present invention is shoWn in FIG. 6, more 
particularly, When the ATIP data is kept at high logic level 
for three consecutive periods, the ATIP data Will be at loW 
logic level for the next period, at the high logic level for next 
period, and at loW logic level for the next three consecutive 
periods. Although the present invention provides the above 
synchroniZation pattern, it should not be used to limit the 
scope of the present invention. 

[0048] FIG. 7 is a How chart of a method of generating 
ATIP data in accordance With an embodiment of the present 
invention by using the bi-phase rule. Referring to FIG. 7, the 
?rst step is demodulating a DEWBL signal to generate an 
ATIPORG signal and PRDDIFF data (S701), and then 
generating an ATIPCLK signal based on the DEWBL signal 
(S703). One period of the ATIPCLK signal is generated in 
every 3.5 period of the DEWBL signal. When a portion of 
the generated ATIP data matches a sync pattern (3T-1T-1T 
3T), de?ning the next period of the ATIPCLK signal to be 
a ?rst period (S705). Next, generating the ATIP data based 
on the number of the ATIPORG signal at high logic level 
corresponding to a 2Nth period of the ATIPCLK signal and 
the number of the AT IPORG signal at high logic level 
corresponding to a 2N+1St period of the ATIPCLK signal 
(S710), Wherein N is a positive integer. 

[0049] The step S710 further includes the folloWing steps. 
Counting the number W1 of the ATIPORG signal at high 
logic level (loW logic level) corresponding to a 2Nth period 
of the AT IPCLK signal (S712) and counting the number W2 
of the ATIPORG signal at high logic level (loW logic level) 
corresponding to a 2N+1St period of the ATIPCLK signal 
(S714). Then, adding the PRDDIFF data in the 2Nth period 
of the ATIPCLK signal to obtain an adding data S1 (S721) 
and adding the PRDDIFF data in the 2N+1St period of the 
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ATIPCLK signal to obtain an adding data S2 (S723). Next, 
determining the period of the ATIPCLK signal of the ATIP 
data is 2Nth period or 2N+1St period (S725). If the period of 
the ATIPCLK signal is 2N+1St period, make the AT IP data be 
inverse of preceding period of the ATIPCLK signal (S727). 
If the period of the AT IPCLK signal is 2Nth period, com 
paring the number W1 and W2 (S731). If W1>W2, the AT IP 
data is asserted to high logic level (S733). If W1<W2, the 
ATIP data is de-asserted to loW logic level (S735). If 
W1=W2, comparing the adding data S1 and S2 (S737). If 
S1>=S2, the ATIP data is asserted to high logic level (S739). 
If S1<S2, the ATIP data is de-asserted to loW logic level 

(S741). 

[0050] FIG. 8 is a timing sequence of generating the ATIP 
data signal in accordance With an embodiment of the present 
invention by using the bi-phase rule. When a portion of the 
generated AT IP data matches a sync pattern (3T-1T-1T-3T) 
shoWn in FIG. 6, de?ning the neXt period of the ATIPCLK 
signal to be a ?rst period. The ATIP data in the ?rst period 
of the ATIPCLK signal is the inverse of the preceding period 
of the ATIP data. Next, counting the number W1 of the 
ATIPORG signal at high logic level corresponding to a 2Nth 
period of the ATIPCLK signal (e.g., the EVEN period in 
time T0 to T1) and counting the number W2 of the ATI 
PORG signal at high logic level corresponding to a 2N+1St 
period of the ATIPCLK signal (e.g., the ODD periods in time 
T1 to W1 is 5 and W2 is 2. Then, adding the PRDDIFF 
data in the 2Nth period of the ATIPCLK signal (e.g., the 
EVEN periods in time T0 to T1) to obtain an adding data S1 
and adding the PRDDIFF data in the 2N+1St period of the 
ATIPCLK signal (e.g., the ODD period in time T1 to T2) to 
obtain an adding data S2. S1 is 8 and S2 is —4. If the period 
of the ATIPCLK signal is 2Nth period (e. g., the EVEN period 
in time T0 to T1), comparing the number W1 and W2. Due 
to W1 is 5 and W2 is 2, so W1>W2, the ATIP data in time 
T0 to T1 is asserted to high logic level. If the period of the 
ATIPCLK signal is 2N+1St period (e.g., the ODD periods in 
time T1 to T2), make the ATIP data be inverse of preceding 
period of the ATIPCLK signal. In this embodiment, the 
ODD period is at loW logic level Which is the inverse of the 
preceding EVEN period of the ATIP data. 

[0051] If the condition W1=W2 happens, comparing the 
adding data S1 and S2. Assume the W1 and W2 is equal in 
FIG. 6, comparing the adding data S1 and S2. Since S1 is 
8 and S2 is —4, so S1>S2, the ATIP data in time T0 to T1 is 
asserted to high logic level. 

[0052] In light of the above, the present invention uses the 
status of the AT IPORG signal corresponding to the ATIP 
CLK signal and the bi-phase rule to precisely generate the 
ATIP data. 

[0053] The above description provides a full and complete 
description of the preferred embodiments of the present 
invention. Various modi?cations, alternate construction, and 
equivalent may be made by those skilled in the art Without 
changing the scope or spirit of the invention. Accordingly, 
the above description and illustrations should not be con 
strued as limiting the scope of the invention Which is de?ned 
by the folloWing claims. 
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What is claimed is: 
1. A method of generating an ATIP data, comprising: 

demodulating a Wobble signal to generate an original 
ATIP data signal (AT IPORG signal) and a plurality of 
differential data (PRDDIFF data), Wherein the Wobble 
signal is generated by reading a re-Writable compact 
disc; 

generating an ATIP clock signal (ATIPCLK signal) based 
on the Wobble signal; and 

counting the number of the ATIPORG signal at a ?rst 
logic level during one period of the ATIPCLK signal. 

2. The method of claim 1, further comprising: 

comparing the number of the ATIPORG signal at the ?rst 
logic level With a predetermined threshold; 

asserting the ATIP data to the ?rst logic level When the 
number of the ATIPORG signal at the ?rst logic level 
is larger than or equal to the predetermined threshold; 
and 

de-asserting the ATIP data to a second logic level When 
the number of the ATIPORG signal at the ?rst logic 
level is smaller than the predetermined threshold. 

3. The method of claim 1, further comprising: 

adding all PRDDIFF data Within the period of the ATIP 
CLK signal to obtain the adding data; 

comparing the number of the ATIPORG signal at the ?rst 
logic level With a ?rst predetermined threshold and a 
second predetermined threshold, and the ?rst predeter 
mined threshold is larger than the second predeter 
mined threshold; 

asserting the ATIP data to the ?rst logic level When the 
number of the ATIPORG signal at the ?rst logic level 
is larger than the ?rst predetermined threshold; and 

de-asserting the ATIP data to a second logic level When 
the number of the ATIPORG signal at the ?rst logic 
level is smaller than the second predetermined thresh 
old; 

When the number of the ATIPORG signal at the ?rst logic 
level is betWeen the ?rst and the second predetermined 
thresholds: 

asserting the ATIP data to the ?rst logic level When the 
adding data is positive; and 

de-asserting the AT IP data to the second logic level When 
the adding data is negative. 

4. The method of claim 1, Wherein the step of demodu 
lating the Wobble signal to generate the ATIPORG signal 
further comprises: 

receiving the Wobble signal and generating a plurality of 
counting data (FMPRD data) in each half-period of the 
Wobble signal; 

?ltering an average of half-period of the Wobble signal 
from the FMPRD data; 

subtracting an average of a half-period of the Wobble 
signal from the FMPRD data to obtain a plurality of 
differential data (PRDDIFF data) in each half-period of 
the Wobble signal; and 
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generating the ATIPORG signal based on the PRDDIFF 
data. 

5. The method of claim 4, Wherein the step of generating 
the ATIPORG signal based on the PRDDIFF data comprises: 

asserting the ATIPORG signal at the ?rst logic level When 
the PRDDIFF data is positive or Zero; and 

asserting the ATIPORG signal at the second logic level 
When the PRDDIFF data is negative. 

6. The method of claim 1, Wherein the step of generating 
the ATIPCLK signal based on the Wobble signal comprises: 

counting the Wobble signal to generate the ATIPCLK 
signal, the period of the ATIPCLK signal being 3.5 
periods of the Wobble signal; and 

aligning the ATTPCLK signal to the Wobble signal With a 
status transition When the ATIPORG signal is kept at a 
same status Within a predetermined period of time; 

Wherein the predetermined period of time is an integral 
multiple of 3.5 periods of the Wobble signal. 

7. The method of claim 1, Wherein the Wobble signal is 
digitaliZed and processed by a de-glitch process. 

8. A method for generating an ATIP data, comprising: 

demodulating a Wobble signal to generate an original 
ATIP data signal (ATIPORG signal) and a plurality of 
differential data (PRDDIFF data), Wherein the Wobble 
signal is generated by reading a re-Writable compact 
disc; 

generating an ATIP clock signal (ATIPCLK signal) based 
on the Wobble signal; 

de?ning the neXt period of the ATTPCLK signal to be a 
?rst period When a portion of the generated ATIP data 
matches a synchroniZation pattern (sync pattern); and 

generating an ATIP data based on the number of the 
ATIPORG signal at the ?rst logic level corresponding 
to a 2Nth period of the ATIPCLK signal and the number 
of the ATIPORG signal at the ?rst logic level corre 
sponding to a 2N+1st period of the ATIPCLK signal, 
Wherein N is a positive integer. 

9. The method of claim 8, Wherein the step of generating 
the ATIP data further comprises: 

counting the number W1 of the AT IPORG signal at the 
?rst logic level, corresponding to the 2Nth period of the 
ATIPCLK signal; 

counting the number W2 of the AT IPORG signal at the 
?rst logic level, corresponding to the 2N+1St period of 
the ATIPCLK signal; 

adding the PRDDIFF data in the 2Nth period of the 
ATIPCLK signal to obtain an adding data S1; 

adding the PRDDIFF data in the 2N+1St period of the 
ATIPCLK signal to obtain an adding data S2; and 

determining the period of the ATIPCLK signal of the ATIP 
data is 2Nth period or 2N+1St period. 

10. The method of claim 9, further comprises: 

making the ATIP data be inverse of preceding period of 
the ATIPCLK signal When the period of the ATIPCLK 
signal is 2N+1St period; and 
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comparing the number W1 and W2 When the period of the 
ATIPCLK signal is 2Nth period. 

11. The method of claim 10, further comprises: 

asserting the ATIP data to the ?rst logic level When 
W1>W2; 

de-asserting the ATIP data to a second logic level When 
W1<W2; and 

comparing the adding data S1 and S2 When W1=W2. 
12. The method of claim 10, further comprises: 

asserting the ATIP data to the ?rst logic level When 
S1>=S2; and 

de-asserting the AT IP data to the second logic level When 
S1<S2. 

13. The method of claim 8, Wherein the step of demodu 
lating the Wobble signal to generate the ATIPORG signal 
comprises: 

receiving the Wobble signal and generating a plurality of 
counting data (FMPRD data) in each half-period of the 
Wobble signal; 

?ltering an average of half-period of the Wobble signal 
from the FMPRD data; 

subtracting an average of a half-period of the Wobble 
signal from the FMPRD data to obtain a plurality of 
differential data (PRDDIFF data) in each half-period of 
the Wobble signal; and 

generating the AT IPORG signal based on the PRDDIFF 
data. 

14. The method of claim 13, Wherein the step of gener 
ating the ATIPORG signal based on the PRDDIFF data 
comprises: 

asserting the ATIPORG signal at the ?rst logic level When 
the PRDDIFF data is positive or Zero; and; 

asserting the ATIPORG signal at the second logic level 
When the PRDDIFF data is negative. 

15. The method of claim 8, Wherein the step of generating 
the ATIPCLK signal based on the Wobble signal comprises: 

counting the Wobble signal to generate the ATIPCLK 
signal, the period of the ATIPCLK signal being 3.5 
periods of the Wobble signal; and 

aligning the ATIPCLK signal to the Wobble signal With a 
status transition When the ATIPORG signal is kept at a 
same status Within a predetermined period of time; 

Wherein the predetermined period of time is an integral 
multiple of 3.5 periods of the Wobble signal. 

16. The method of claim 8, Wherein the Wobble signal is 
digitaliZed and processed by a de-glitch process. 

17. An apparatus for generating an ATIP data, comprising: 

a frequency demodulator, for demodulating a Wobble 
signal to generate an original ATIP data signal (AT I 
PORG signal); 

an ATIP clock generating circuit, for generating an ATIP 
clock signal (ATIPCLK signal) based on the Wobble 
signal, Wherein the Wobble signal is generated by 
reading a re-Writable compact disc; and 
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an ATIP data generating circuit, coupled to the frequency 
demodulator and the ATIP clock generating circuit, for 
generating an AT IP data based on the number of the 

ATIPORG signal at a ?rst logic level during one period 
of the ATTPCLK signal. 

18. The apparatus of claim 17, Wherein the ATIP clock 
generating circuit comprises: 

a counter, for counting the Wobble signal to generate the 
ATIPCLK signal to the ATIP data generating circuit and 
setting the period of the ATIPCLK signal to be 3.5 
period of the Wobble signal; and 

an alignment signal generating circuit, for detecting the 
ATIPORG signal, Wherein When the AT IPORG signal 

is kept at a same status Within a predetermined period 

of time, the alignment signal generating circuit gener 
ates an alignment signal to align the ATIPCLK to the 

Wobble signal With a status transition. 
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19. The apparatus of claim 17, Wherein the frequency 
dernodulator further comprises: 

a high frequency counter, for receiving the Wobble 
signal and generating a plurality of counting data 
(FMPRD data) in each half-period of the Wobble sig 
nal; and 

a loW pass ?lter (LPF), for receiving the FMPRD data and 
?ltering an average of half-period of the Wobble signal; 

Wherein the frequency dernodulator subtracts the average 
of half-period of the Wobble signal from the FMPRD 
data to obtain a plurality of differential data (PRDDIFF 
data), and the ATIPORG signal is determined by the 
PRDDIFF data in each half-period of the Wobble 
signal: 

the ATIPORG signal is asserted to the ?rst logic level 
When the PRDDIFF data in half-period of the Wobble 
signal is positive or Zero; and 

the ATIPORG signal is de-asserting to a second logic 
level When the PRDDIFF data in half-period of the 
Wobble signal is negative. 

* * * * * 


