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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a recording tim-
ing control circuit for an optical disk driving device ac-
cording to the preamble of claim 1.

2. Description of the Related Art

[0002] As a type of compact disk, a CD-R (CD record-
able: recording can be performed only once), a CD-RW
(CD rewritable: recording can be performed a plurality of
times), and a CD-E (also called a CD erasable) are
known.
[0003] On these CD-R and CD-RW disks (hereinafter,
referred to as CD-R/RW), pregrooves are formed as
guide tracks for information recording.
[0004] The pregroove wobbles right and left in the
shape of a sine curve with a center frequency of 22.05
kHz.
[0005] Further, the pregroove is obtained as a result
of FM modulation being performed with a modulation fac-
tor of +/-1 kHz from the center frequency of 22.05 kHz
corresponding to a time code which indicates time infor-
mation for each sector.
[0006] Accordingly, by performing FM demodulation
on the wobbling frequency, a time code indicating the
time information can be obtained.
[0007] The time information recorded as a wobbling
signal of the pregroove is called ATIP (Absolute Time In
Pregroove).
[0008] The ATIP includes not only the time information
but also an ATIP synchronization signal and a CRC code.
[0009] A format of an ATIP frame will now be de-
scribed.
[0010] As shown in FIG.1, The ATIP frame includes
the synchronization signal (Sync), minutes, seconds,
frames and the CRC code (CRC remainder). The data
of minutes, seconds and frames is also called MSF (Min-
utes, Seconds, Frame) data.
[0011] The ATIP synchronization signal has a pattern
such as that shown in FIG.2.
[0012] FIG.2 shows one example for the ATIP synchro-
nization signal.
[0013] The pattern of the ATIP synchronization signal
(SYNC) is ’11101000’, as show in FIG.2, as channel bits,
when the immediately prior cell = 0, and the synchroni-
zation signal has the signal waveform (pattern) as shown
in FIG.2. When the immediately prior cell = 1, the pattern
of the ATIP synchronization signal is the pattern of
’00010111’ as channel bits.
[0014] In a driving device (hereinafter, referred to as a
CD-R/RW drive) which can record information on the CD-
R/RW, the ATIP is detected, the time information of the
current sector is detected and the sector from which in-

formation is to be recorded is determined.
[0015] Information later recorded on the CD-R/RW has
a format the same as the format of a CD (Compact Disk).
[0016] On the CD, a subcode frame synchronization
signal is recorded in information later recorded.
[0017] A position relationship between the ATIP syn-
chronization signal included in the pregroove of the CD-
R/RW and the subcode frame synchronization signal in-
cluded in information later recorded will now be de-
scribed.
[0018] In part 2 of the Orange Book which is known as
a book of standards for the CD-R, it is prescribed that
the position displacement between the ATIP synchroni-
zation signal and the subcode frame synchronization sig-
nal included in information later recorded is to be within
a predetermined value.
[0019] FIG.3 shows a position relationship between
the ATIP synchronization signal included in the pre-
groove of the CD-R/RW and the subcode frame synchro-
nization signal included in information later recorded.
[0020] As shown in FIG. 3, the position displacement
between the ATIP synchronization signal (ATIP SYNC)
and the subcode frame synchronization signal (SUB-
CODE SYNC) is to be within the predetermined value.
[0021] When the position displacement between the
two synchronization signals becomes larger, in a case
where information is recorded on a not-yet-recorded area
subsequent to an already-recorded area on a disk, over-
lapping of two pieces of recorded information may occur,
the overlapped portion may be large, and thereby, repro-
duction may be impossible. Conversely, when a space
between adjacent pieces of recorded information is large,
synchronization detection cannot be performed and, sim-
ilarly, reproduction is impossible.
[0022] FIG.4 shows a general functional block diagram
of a portion of an example of a recording timing control
circuit in a CD-R/RW drive in the related art. This portion
includes an EFM encoder 41 and an ATIP decoder 42.
In FIG.4, EFM is a pattern to be recorded, SUBSYNC is
a subcode frame synchronization signal insertion timing
signal, EXTSYNC is a synchronization request signal,
EXTACK is a synchronization completion signal, ATIP-
SYNC is an ATIP synchronization detection signal, BI-
CLKIN is a biphase clock signal and BIDATAIN is biphase
data.
[0023] The biphase data BIDATAIN and the biphase
clock signal BICLKIN are input to the ATIP decoder 42.
The biphase data BIDATAIN is obtained as a result of
FM demodulation being performed on the wobbling sig-
nal of the pregroove by an external FM demodulating
circuit. The biphase clock signal BICLKIN is extracted
from the biphase data BIDATAIN by an external clock
extracting circuit.
[0024] The ATIP decoder 42 detects the time informa-
tion of the ATIP and detects the ATIP synchronization
signal from the biphase data BIDATAIN and biphase
clock signal BICLKIN.
[0025] When the ATIP synchronization signal is de-
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tected, the ATIP synchronization detection signal ATIP-
SYNC is output.
[0026] The EFM encoder 41 modulates data to be re-
corded so as to cause the data to have a predetermined
CD format, and outputs the pattern to be recorded (EFM).
[0027] Further, the EFM encoder 41 inserts the sub-
code frame synchronization signal into the pattern to be
recorded (EFM).
[0028] In this case, at the timing at which the subcode
frame synchronization signal is inserted, the EFM encod-
er 41 outputs the subcode frame synchronization inser-
tion timing signal SUBSYNC.
[0029] Timing initialization of the EFM encoder 41,
which is performed prior to recording information will now
be described.
[0030] FIG.5 shows a timing chart for illustrating oper-
ations of the timing initialization of the EFM encoder 41.
The reference symbols given to the respective wave-
forms correspond to the reference symbols shown in FIG.
4, respectively.
[0031] In the CD-R/RW drive, before information re-
cording is started, the synchronization.request signal
EXTSYNC is input to the EFM encoder 41, in order to
perform initialization so that the position displacement
between the ATIP synchronization signal (ATIP SYNC)
and the subcode frame synchronization signal (SUB-
CODE SYNC) is to be within a predetermined range. In
FIG.5, the sign ’-’ is given to the synchronization request
signal EXTSYNC. This sign ’-’ means that the period dur-
ing which the synchronization request signal is generated
is the period during which the waveform is at a low level.
[0032] When the synchronization request signal EXT-
SYNC is input, the EFM encoder 41 outputs the subcode
frame synchronization signal insertion timing signal SUB-
SYNC so that the subcode frame synchronization signal
should be inserted immediately after the detection of the
ATIP synchronization signal, for example, within 1 EFM
frame from the output of the ATIP synchronization de-
tection signal ATIPSYNC.
[0033] Thus, the timing initialization of the EFM encod-
er 41 is performed.
[0034] When the timing initialization is performed, the
EFM encoder 41 outputs the synchronization completion
signal EXTACK.
[0035] The recording timing control circuit shown in
FIG.4 operates as described above, and, the timing from
the detection of the ATIP synchronization signal to the
insertion of the subcode frame synchronization signal is
fixed.
[0036] The prior art relating to an optical disk driving
device according to the present invention will now be
described.
[0037] First, as the prior art, a circuit which detects
accompanying information, such as that described
above, from the wobbling of the pregroove on CD-R is
known (for example, Japanese Laid-Open Patent Appli-
cation No.6-290462).
[0038] This circuit for detecting accompanying infor-

mation is well-known.
[0039] Then, a phase synchronization circuit, a so-
called digital PLL, used in a digital system, such as digital
audio equipment and so forth, is conventionally known
(for example, Japanese Laid-Open Patent Application
No.2-3137).
[0040] This phase synchronization circuit (digital PLL)
includes a phase comparator, a digital integrator and a
variable frequency divider.
[0041] The phase comparator performs phase com-
parison between an input signal and a reproduced clock
signal from the PLL. The thus-obtained phase error signal
is integrated by the digital integrator. In accordance with
the thus-obtained integrated value, the frequency divid-
ing ratio of the variable frequency divider is determined.
[0042] Hereinafter, such a digital PLL is referred to as
first prior art.
[0043] Further, as related art, as a digital filter, an FIR
(Finite Impulse Response) filter is known (for example,
Japanese Laid-Open Patent Application No.2-50363).
[0044] This FIR filter includes an m-bit parallel delay
element, multiplier and accumulator used in a filtering
operation.
[0045] The delay element latches data at a rising edge
of a data latch signal.
[0046] The operation result of n bits is output from the
accumulator which adds the outputs of the multiplier.
[0047] Hereinafter, such a FIR filter is referred to as a
second prior art.
[0048] As related art described above, a timing from
detection of the ATIP synchronization signal to insertion
of the subcode frame synchronization signal is fixed.
[0049] Accordingly, when the timing of detecting the
ATIP synchronization signal is delayed from a timing cor-
responding to the position of the actual ATIP synchroni-
zation signal recorded on the disk, due to delay of biphase
data output in the FM demodulating circuit and delay of
detection of the ATIP synchronization signal in the ATIP
decoder, the timing of inserting the subcode frame syn-
chronization signal is delayed and the insertion position
of the subcode frame synchronization signal is displaced.
As a result, the position relationship shown in FIG.3 can-
not be maintained.
[0050] Therefore, as described above, in a case where
information is recorded on a not-yet-recorded area sub-
sequent to an already-recorded area, an overlapped por-
tion may be large, and thereby, reproduction may be im-
possible. Conversely, when a space between a pair of
adjacent pieces of recorded information is large, synchro-
nization detection cannot be performed and, similarly,
reproduction is impossible.
[0051] A control circuit according to the preamble of
claim 1 is known from US-A-5 506 824.

SUMMARY OF THE INVENTION

[0052] An object of the present invention is to improve
reliability of the ATIP time information and to prevent a
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situation in which reproduction of recorded information
is impossible, by eliminating position displacement be-
tween the ATIP synchronization signal included in the
pregroove on the CD-R/RW and the subcode frame syn-
chronization signal included in information later record-
ed.
[0053] Another object of the present invention is to im-
prove reliability of the ATIP time information by reducing
occurrences of ATIP decode error, by generating the bi-
phase clock signal having a small stationary phase dif-
ference with respect to the biphase data even in a case
where the center frequency of the wobble signal varies
due to variation of speed of disk rotation and/or eccen-
tricity.
[0054] A recording timing control circuit of an optical
disk driving device, according to the present invention
comprises the features of claim 1.
[0055] A recording timing control circuit of an optical
disk driving device, according to the present invention,
comprises:

pregroove information detecting means for detecting
a first synchronization signal from pregroove infor-
mation which was recorded on an optical disk as
wobbling of pregrooves formed on the optical disk;
and
encoding means for modulating information to be re-
corded, inserting a second synchronization signal in-
to the information to be recorded at a predetermined
position, and outputting a pattern to be recorded,

wherein the pregroove information detecting means
comprises:

a first digital PLL circuit which causes the phase of
an operating clock signal thereof to be locked to the
phase of the wobble signal, and outputs a demodu-
lated signal of the frequency component of the wob-
ble signal and a clock signal having a frequency ob-
tained from multiplying the frequency of the wobble
signal;
a digital filter which operates using the multiplied
clock signal output from the first digital PLL circuit
as a sampling clock, and removes a high-frequency
noise component from the demodulated signal out-
put from the first digital PLL circuit;
a second digital PLL circuit which uses the multiplied
clock signal output from the first digital PLL circuit
as an operating clock signal thereof and outputs a
demodulated clock signal, the phase of which is
locked to the phase of the demodulated signal output
from the digital filter; and
a synchronization detecting circuit which operates
using the demodulated clock signal output from the
second digital PLL circuit as a sampling clock signal,
and detecting a synchronization signal of the wobble
signal from the signal output from the digital filter.

[0056] In this arrangement, the digital filter performs
sampling using the first multiplied clock signal. Thereby,
when the center frequency of the wobble signal varies,
the cut-off frequency of the digital filter varies in propor-
tion to the variation of the center frequency of the wobble
signal.
[0057] As a result, when the center frequency of the
wobble signal varies due to variation of speed of disk
rotation and/or eccentricity, the cut-off frequency of the
digital filter is always adjusted to be optimum.
[0058] The ATIP-PLL (second PLL circuit) uses the
multiplied clock signal as the operating clock signal.
[0059] Thereby, when the center frequency of the wob-
ble signal varies, the free-running frequency of the ATIP-
PLL varies in proportion to the variation of the center
frequency of the wobble signal.
[0060] As a result, when the center frequency of the
wobble signal varies due to variation of speed of disk
rotation and/or eccentricity, it is possible that the biphase
clock signal having a small stationary phase difference
with respected to the biphase data can be generated.
[0061] Other objects and further features of the present
invention will become more apparent from the following
detailed description when read in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062]

FIG.1 shows an example of a frame arrangement of
a format of an ATIP frame;
FIG.2 shows an example of a pattern of an ATIP
synchronization signal;
FIG.3 shows a position relationship between the
ATIP synchronization signal included in a pregroove
of a CD-R/RW and a subcode frame synchronization
signal included in information later recorded;
FIG.4 shows a general functional block diagram of
a portion of an example of a recording timing control
circuit in a CD-R/RW drive in the related art;
FIG.5 shows a timing chart for illustrating operations
of timing initialization of an EFM encoder shown in
FIG.4;
FIG.6 shows a general functional block diagram
showing one example of an optical disk driving de-
vice;
FIG.7 shows a general functional block diagram
showing of a portion of an example of a CD encoder
shown in FIG.6;
FIG.8 shows a general functional block diagram of
a portion of an example of an EFM outputting timing
control circuit shown in FIG.7;
FIGS.9A, 9B, 9C and 9D show timing charts for il-
lustrating operations when EFM output timing is in-
itialized using a circuit shown in FIG.8; and
FIG.10 shows a general functional block diagram of
an example of an ATIP decoder, shown in FIG.6, in
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an embodiment of the present invention.

DETAILED DESCRIPTIONS OF THE PREFERRED 
EMBODIMENTS

[0063] A first example referred to for explanatory pur-
poses has features that the phase used when the EFM
output timing is initialized is adjustable, by setting an ATIP
delay set value to a suitable value, in accordance with
the delay time of biphase data output in the FM demod-
ulating circuit and the delay time of detection of the ATIP
synchronization signal in the ATIP decoder.
[0064] FIG.6 shows a general functional block diagram
of one example of the first example in an optical disk
driving device. In the figure, a disk 1, a spindle motor 2,
a pickup 3, a signal detecting amplifier 4, a CD decoder
5, an ATIP decoder 6, a CD encoder 7 and a laser driving
circuit 8 are shown. A reproduced signal EFMIN is input
to the CD decoder 5 and a wobble signal WBLIN is input
to the ATIP decoder 6. ASYNC is an ATIP synchroniza-
tion detection signal, EFM1 and EFM2 are patterns to be
recorded, and ATIP delay is an ATIP delay set value.
[0065] On the disk 1 shown in FIG. 6, as described
above for the CD-R/RW, the ATIP having a format such
as that shown in FIG.1 has been recorded as the wob-
bling of the pregrooves.
[0066] Similar to the related art, the spindle motor 2
supports and rotates the disk 1, the pickup 3 irradiates
the disk 1 by a laser beam and receives the light reflected
by the disk 1, and a movement control system (not shown
in the figure) moves the pick up 3.
[0067] The pickup 3 irradiates a track on the disk 1 by
a laser beam and records information thereto and repro-
duces information therefrom.
[0068] When recording information on the disk 1, the
laser driving circuit 8 drives the laser of the pickup 3 with
recording power in accordance with a signal to be record-
ed that is output from the CD encoder 7.
[0069] When reproducing information from the disk 1,
the laser driving circuit 8 drives the laser with reproducing
power.
[0070] At the time or reproduction, the signal amplifier
4 amplifies a reflected light signal detected by the pickup
3 from the disk 1, and outputs a signal (reproduced signal
EFMIN) obtained as a result of reproducing the informa-
tion recorded on the disk and a signal (wobble signal
WBLIN) obtained as a result of detecting the wobbling of
the pregrooves on the disk 1.
[0071] The reproduced signal (EMFIN) is input to the
CD decoder 5 and is output as main data and subcode
data.
[0072] The wobble signal (WBLIN) is input to the ATIP
decoder 6.
[0073] In the ATIP decoder 6, FM demodulation is per-
formed on the wobble signal WBLIN, detects the biphase
data (corresponding to BIDATAIN shown in FIG.4), and
extracts the biphase clock signal (corresponding to BI-
CLKIN shown-in FIG.4) from the biphase data.

[0074] The time information and the ATIP synchroni-
zation signal of the ATIP are detected from the biphase
data and biphase clock signal.
[0075] When detecting the ATIP synchronization sig-
nal, the ATIP decoder outputs the ATIP synchronization
detection signal ASYNC.
[0076] At the time of recording, the CD encoder 7 mod-
ulates main data and subcode data of input data to be
recorded so as to cause the main data and subcode data
to have predetermined CD formats, generates the pat-
terns EFM1 and EFM2 to be recorded, and outputs these
patterns to the laser driving circuit 8.
[0077] The CD encoder 7 will now be described in de-
tail.
[0078] FIG.7 shows a general functional block diagram
of a portion of an example of the CD encoder 7 shown
in FIG. 6. In FIG.7, a clock generator 11, a clock synthe-
sizer 12, an EFM outputting timing control circuit 13, an
encoding starting control circuit 14, which includes a
comparator 14a, a current time register 14b, a target time
register 14c, a selector 14d, an ATIP time register 14e
and a subQ time register 14f, an EFM encoder 15, which
includes a strategy converter 15a, an adder-15b, a se-
lector 15c, an EFM frame sync pattern portion 15d, an
EFM modulating portion 15e, a selector 15f, and a margin
bit portion 15g, are shown.
[0079] A clock signal for encoding (encoding clock sig-
nal) is generated by the clock generator 11 and the clock
synthesizer 12.
[0080] The encoding starting control circuit 14 detects
a recording starting position from the information of the
ATIP time detected by the ATIP decoder 6 and held in
the ATIP time register 14e and the time information indi-
cating the information recording starting target time held
in the target time register 14c.
[0081] The information recording starting target time
and the current time selected by the selector 14d are
input to the comparator 14a.
[0082] The comparator 14a compares the information
recording starting target time with the current time. When
these times coincide with one another, the comparator
14a outputs a coincidence signal to the EFM outputting
timing control circuit 13.
[0083] When receiving the coincidence signal, the
EFM outputting timing control circuit 13 outputs a record-
ing starting signal to the EFM encoder 15.
[0084] The EFM encoder 15 performs EFM modulation
on the main data and subcode data to be recorded and
outputs the patterns EFM 1 and EFM 2 to be recorded.
[0085] In this case, insertion of an EFM frame synchro-
nization signal and a subcode frame synchronization sig-
nal (S0, S1) is performed at the timings controlled by the
EFM outputting timing control circuit 13.
[0086] Before the information recording starting target
time, the EFM outputting timing control circuit 13 initial-
izes the EFM output timing using the ATIP synchroniza-
tion detection signal ASYNC output from the ATIP de-
coder 6.
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[0087] The timing of insertion of the subcode frame
synchronization signal after the initialization is variable
in accordance with the ATIP delay set value (ATIP delay).
[0088] In summary, in the EFM outputting timing con-
trol circuit 13 shown in FIG.8, at the time of initialization
of the EFM output timing, the count value corresponding
to the delay time (ATIP delay) is loaded in a 98-pulse
counter 22.
[0089] The EFM outputting timing control circuit 13 will
now be described in detail.
[0090] FIG.8 shows a general functional block diagram
of a portion of an example of the EFM outputting timing
control circuit 13. In FIG.8, a 588-pulse counter 21, the
98-pulse counter 22, a decoder 23 and an AND gate 24
are shown.
[0091] The 588-pulse counter 21 counts the pulses of
the encoding clock signal and the counting period of this
counter is 588 pulses.
[0092] The period of counting 588 pulses corresponds
to the period of one EFM frame.
[0093] The 98-pulse counter 22 counts each time when
the 588-pulse counter 21 counts 588 pulses, and the
counting period of the 98-pulse counter 22 is 98 pulses.
[0094] The period of counting 98 pulses corresponds
to one subcode frame.
[0095] The decoder 23 decodes the count values of
the 588-pulse counter 21 and 98-pulse counter 22, and
outputs timing signals such as a subcode frame synchro-
nization signal insertion control signal, an EFM frame
synchronization signal insertion control signal and so
forth.
[0096] In the EFM outputting timing control circuit 13
shown in FIG.8, a load enable signal is enabled before
the information recording starting target time, and the
ATIP delay set value (ATIP delay) is loaded in the 588-
pulse counter 21 and the 98-pulse counter 22 by the ATIP
synchronization detection signal ASYNC.
[0097] Then, the load enable signal is disabled and the
588-pulse counter 21 and 98-pulse counter 22 perform
counting in their periods of counting, respectively.
[0098] FIGS.9A, 9B, 9C and 9D show timing charts for
illustrating operations when the EFM output timing is in-
itialized. FIG.9A shows the ATIP synchronization signal
SYNC recorded on the disk 1. FIG.9B shows the ATIP
synchronization detection signal ASYNC detected by the
ATIP decoder 6. FIG.9C shows the count values of the
98-pulse counter 22 when the value ’0’ is loaded thereto
and the subcode frame synchronization signal insertion
control signals. FIG.9D shows the count values of the
98-pulse counter 22 when the value ’4’ is loaded thereto
and the subcode frame synchronization signal insertion
control signal. The symbols ’t1’ and ’t2’ in FIG. 9B indicate
the output timings of the ATIP synchronization detection
signals, respectively. The symbols ’A’ and ’B’ in FIGS.
9C and 9D indicate delays of occurrence times of the
subcode frame synchronization signal insertion control
signals, respectively.
[0099] It is assumed that the ATIP synchronization sig-

nals SYNC have been recorded on the disk 1 at the po-
sitions as shown in FIG.9A, respectively.
[0100] The output timing of the ATIP synchronization
detection signals ASYNC from the ATIP decoder 6 delay
from the timing corresponding to the positions of the ATIP
synchronization signals SYNC on the disk 1, respective-
ly, as shown in FIGS.9A and 9B, as described above,
due to the delay of the time of outputting the biphase data
in the FM demodulating circuit and the delay of the time
of detecting the ATIP synchronization signals SYNC in
the ATIP decoder 6.
[0101] For example, as indicated by ’t1’ and ’t2’, out-
putting of the ATIP synchronization detection signals
ASYNC are delayed by the time ’ATIP delay’, respective-
ly.
[0102] At the time of initialization, when the value ’0’
is loaded in the 98-pulse counter 22, the count value of
the 98-pulse counter 22 is ’0’ at the time ’t1’, as shown
in FIGS.9B and 9C, at which the ATIP synchronization
signal detection signal is output. Thereby, the subcode
frame synchronization signal insertion control signal is
generated.
[0103] This relationship is similar at the time ’t2’, shown
in FIG.9C, at which the ATIP synchronization detection
signal ASYNC is detected, as shown in FIGS.9A and 9B.
[0104] Accordingly, the positions at which the subcode
frame synchronization signals are recorded are, as
shown in FIG.9C, shifted by the distances corresponding
to the time delay corresponding to the count value ’4’ with
respect to the actual ATIP synchronization signals SYNC
on the disk 1, respectively.
[0105] When the value ’4’ is loaded in the 98-pulse
counter 22 at the time of initialization, as shown in FIGS.
9B and 9D, at the time at which the ATIP synchronization
detection signal is output, the count value of the 98-pulse
counter 22 is ’4’. As a result, the subcode frame insertion
control signal is not generated.
[0106] Then, as shown in FIGS.9A and 9D, the count
value of the 98-pulse counter 22 is ’0’ at the time corre-
sponding to the position of the end of the subsequent
ATIP synchronization signal SYNC on the disk 1.
[0107] Accordingly, as shown in FIGS.9A and 9D, the
output timing of the subcode frame synchronization sig-
nal insertion control signal is generated before the time
’t2’ at which the ATIP synchronization detection signal
ASYNC is output: Further, it is possible that the recording
position of the subcode frame synchronization signal on
the disk 1 is approximately coincident with the end of the
ATIP synchronization signal SYNC actually recorded on
the disk 1. Thus, the delay time ’B’ corresponding to the
distance from the end of the ATIP synchronization signal
SYNC and the position at which the subcode frame syn-
chronization signal is recorded is approximately ’0’.
[0108] In the first example, by appropriately setting the
ATIP delay set value (ATIP delay) in accordance with the
delay of the time of outputting the biphase data in the FM
demodulating circuit and the delay of the time of detecting
the ATIP synchronization signal in the ATIP decoder, it
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is possible to adjust the phase used when the initialization
of the EFM outputting timing is performed.
[0109] Thereby, it is possible that the position of each
of the subcode frame synchronization signals on the disk
1 is approximately coincident with the end of a respective
one of the ATIP synchronization signals SYNC actually
recorded on the disk 1.
[0110] Thus, it is possible to prevent position displace-
ment between each of the positions of the ATIP synchro-
nization signals included in the pregrooves of the CD-
R/RW and a respective one of the positions of the sub-
code frame synchronization signals included in informa-
tion later recorded.
[0111] An embodiment of the present invention will
now be described.
[0112] In this embodiment, the ATIP decoder 6 shown
in FIG.6 includes the arrangement shown in FIG.10, and
it is not necessary that the CD encoder 7 shown in FIG.
6 includes the arrangement shown in FIG.7.
[0113] In this embodiment, when the center frequency
of the wobble signal varies, the cut-off frequency of a
digital filter 32 is changed in proportion to the variation
of the center frequency of the wobble signal, as a result
of performing sampling in the digital filter 32 using a first
multiplied clock signal.
[0114] In FIG.10, a wobble PLL 31, the digital filter 32,
an ATIP-PLL 33 and an ATIP decoder 34 are shown.
FMO is a FM-demodulated signal, MCK is a master clock
signal, fsCK is the first multiplied clock signal, fs*8CK is
a second multiplied clock signal, ATIPO is the biphase
data, ATIPCLK is the biphase clock signal, and MSF data
is the ATIP (MSF) data.
[0115] The wobble PLL 31 comprises a digital PLL
which is arranged so that the phase of the output clock
signal is locked to the phase of the input wobble signal
WBLIN. The wobble PLL 31 demodulates the FM-mod-
ulated component included in the wobble signal, and out-
puts the FM-demodulated signal FMO. Such a digital filter
has been known conventionally, as described above as
the first prior art.
[0116] The wobble PLL 31 also outputs the first multi-
plied clock signal fsCK and the second multiplied clock
signal fs*8CK.
[0117] The frequency of the first multiplied clock signal
is double the center frequency of the wobble signal (22.05
kHz), that is, 44.1 kHz.
[0118] On the other hand, the frequency of the second
multiplied clock signal is eight times the frequency of the
first multiplied clock signal, that is, 352.8 kHz.
[0119] It is known that the FM-demodulated signal
FMO is obtained as the comparator output of the wobble
PLL 31 (which comprises the digital PLL), and the mul-
tiplied clock signals are obtained as the clock signals
input to fixed-dividing-ratio dividers which are inserted in
the loop of the wobble PLL 31 (which comprises the digital
PLL).
[0120] Because the wobble PLL 31 operates in a con-
dition in which the operation is locked to the phase of the

input wobble signal, when the center frequency of the
wobble signal varies, the center frequencies of the first
multiplied clock signal fsCK and the second multiplied
clock signal fs*CK output from the wobble PLL 31 vary,
respectively, in proportion to the variation of the center
frequency of the wobble signal.
[0121] The digital filter 32 performs sampling on the
FM-demodulated signal FMO and removes the high-fre-
quency noise from the FM-demodulated signal. As the
digital filter 32, the FIR (Finite Impulse Response) filter,
described above as the second prior art, is known. The
FM-demodulated signal, from which the noise has been
removed, is converted into a binary signal and is output
as the biphase data ATIPO.
[0122] The sampling in the digital filter 32 is performed
with the first multiplied clock signal. Thereby, when the
center frequency of the wobble signal varies, the cut-off
frequency of the digital filter 32 varies in proportion to the
variation of the center frequency of the wobble signal.
[0123] As a result, when the center frequency of the
wobble signal varies due to variation of speed of disk
rotation and/or eccentricity, the cut-off frequency of the
digital filter is always adjusted to the optimum frequency.
[0124] The biphase data ATIPO is input to the ATIP-
PLL 33 which then outputs the biphase clock ATIPCLK,
the phase of which is locked to the phase of the input
biphase data. Also the ATIP-PLL 33 comprises a digital
PLL. The ATIP-PLL 33 uses the second multiplied clock
signal fs*8CK as the operating clock signal.
[0125] Thereby, when the center frequency of the wob-
ble signal varies, the free-running frequency of the ATIP-
PLL33 varies in proportion to the variation of the center
frequency of the wobble signal.
[0126] As a result, when the center frequency of the
wobble signal varies due to variation of speed of disk
rotation and/or eccentricity, it is possible that the biphase
clock signal ATIPCLK having a small stationary phase
difference with respected to the biphase data can be gen-
erated.
[0127] The biphase data ATIPO and biphase clock sig-
nal ATIPCLK are input to the ATIP decoder 34, which,
similar to the ATIP decoder (ATIP detector) in the related
art, detects the time information of the ATIP and ATIP
synchronization signal.
[0128] When detecting the ATIP synchronization sig-
nal, the ATIP decoder 34 outputs the ATIP synchroniza-
tion detection signal ASYNC.
[0129] Thus, in this embodiment, the digital filter 32
performs sampling using the first multiplied clock signal.
Thereby, when the center frequency of the wobble signal
varies, the cut-off frequency of the digital filter 32 varies
in proportion to the variation of the center frequency of
the wobble signal.
[0130] As a result, when the center frequency of the
wobble signal varies due to variation of speed of disk
rotation and/or eccentricity, the cut-off frequency of the
digital filter is always adjusted to the optimum frequency.
[0131] The ATIP-PLL 33 uses the second multiplied
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clock signal fs*8CK as the operating clock signal. There-
by, when the center frequency of the wobble signal var-
ies, the free-running frequency of the ATIP-PLL 33 varies
in proportion to the variation of the center frequency of
the wobble signal.
[0132] As a result, when the center frequency of the
wobble signal varies due to variation of speed of disk
rotation and/or eccentricity, it is possible that the biphase
clock signal ATIPCLK having a small stationary phase
difference with respected to the biphase data can be gen-
erated.
[0133] When this embodiment is combined with the
above-described first example, that is, the CD encoder
7 shown FIG.6 includes the arrangement shown in FIG.
7, and also, the ATIP decoder 6 shown in FIG.6 includes
the arrangement shown in FIG.10, in addition to the ad-
vantages obtained in the first example, occurrences of
ATIP decode error can be reduced. Thus, the reliability
of the ATIP time information is improved.
[0134] It is also possible that only the CD encoder 7
includes the arrangement shown in FIG.7 but the ATIP
decoder 6 does not include the arrangement shown in
FIG.10.
[0135] It is also possible that only the ATIP decoder 6
includes the arrangement shown in FIG. 10 but the CD
encoder 7 does not include the arrangement shown in
FIG.7.
[0136] Further, the present invention is not limited to
the above-described embodiment, and variations and
modifications may be made within the scope of the ap-
pended claims.
[0137] Further illustrative examples may be summa-
rized as follows:

A. A recording timing control circuit of an optical disk
driving device, comprising pregroove information de-
tecting means 6 for detecting a first synchronization
signal from an input wobble signal recorded on an
optical disk 1 as a wobble of pregrooves formed on
the optical disk; and encoding means 7 for modulat-
ing information to be recorded, inserting a second
synchronization signal into the information to be re-
corded at a predetermined position, and outputting
a pattern to be recoded, wherein said encoding
means comprises information outputting timing con-
trol means 13 for controlling a timing at which the
information to be recorded is output; and said infor-
mation outputting timing control means performs in-
formation recording timing initialization, before the
information to be recorded is actually recorded on
the optical disk, in which initialization the phase be-
tween a timing at which the first synchronization sig-
nal is detected from the disk and a timing at which
the second synchronization is recorded on the opti-
cal disk is adjustable.
B. The recording timing control circuit of the optical
disk driving device, wherein said pregroove informa-
tion detecting means comprises a first digital PLL

circuit 31 which causes the phase of an operating
clock signal to be locked to the phase of the wobble
signal, and outputs a demodulated signal of the fre-
quency component of the wobble signal and a clock
signal having a frequency obtained from multiplying
the frequency of the wobble signal; a digital filter 32
which operates using the multiplied clock signal out-
put from said first digital PLL circuit as a sampling
clock, and removes a high-frequency noise compo-
nent from the demodulated signal output from said
first digital PLL circuit; a second digital PLL circuit
(33) which uses the multiplied clock signal output
from said first digital PLL circuit as an operating clock
signal and outputs a demodulated clock signal, the
phase of which is locked to the phase of the demod-
ulated signal output from said first digital PLL; and a
synchronization detecting circuit 34 which operates
using the demodulated clock signal output from said
second digital PLL circuit as a sampling clock signal,
and detects a synchronization signal of the wobble
signal from the signal output from said digital filter.
C. A recording timing control circuit of an optical disk
driving device, comprising an ATIP decoder 6 which
detects an ATIP synchronization signal from a wob-
ble signal recorded on an optical disk 1 as a wobble
of pregrooves formed on the optical disk; and a CD
encoder 7 which performs EFM modulation on infor-
mation to be recorded, inserts a subcode frame syn-
chronization signal into the information to be record-
ed at a predetermined position, and outputs an EFM
pattern to be recoded, wherein said CD encoder
comprises an EFM outputting timing control circuit
13 which controls a timing at which the EFM pattern
is output; and said EFM outputting timing control cir-
cuit performs information recording timing initializa-
tion, before the EFM pattern is actually recorded on
the optical disk, in which initialization the phase be-
tween a timing at which the ATIP synchronization
signal is detected from the optical disk and a timing
at which the subcode frame synchronization signal
is recorded on the optical disk is adjustable.
D. A recording timing control circuit of an optical disk
driving device, comprising pregroove information de-
tecting means 6 for detecting a first synchronization
signal from pregroove information recorded on an
optical disk 1 as a wobble of pregrooves formed on
the optical disk; and encoding means 7 for modulat-
ing information to be recorded, inserting a second
synchronization signal into the information to be re-
corded at a predetermined position, and outputting
a pattern to be recoded, wherein said pregroove in-
formation detecting means comprises a first digital
PLL circuit 31 which causes a phase of an operating
clock signal to be locked to the phase of the wobble
signal, and outputs a demodulated signal of the fre-
quency component of the wobble signal and a clock
signal having a frequency obtained from multiplying
the frequency of the wobble signal; a digital filter 32
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which operates using the multiplied clock signal out-
put from said first digital PLL circuit as a sampling
clock, and removes a high-frequency noise compo-
nent from the demodulated signal output from said
first digital PLL circuit; a second digital PLL circuit
33 which uses the multiplied clock signal output from
said first digital PLL circuit as an operating clock sig-
nal and outputs a demodulated clock signal, the
phase of which is locked to the phase of the demod-
ulated signal output from said digital filter; and a syn-
chronization detecting circuit 34 which operates us-
ing the demodulated clock signal output from said
second digital PLL circuit as a sampling clock signal,
and detecting a synchronization signal of the wobble
signal from the signal output from said digital filter.
E. A recording timing control circuit of an optical disk
driving device, comprising an ATIP decoder 6 which
detects an ATIP synchronization signal from a wob-
ble signal recorded on an optical disk 1 as a wobble
of pregrooves formed on the optical disk; and a CD
encoder 7 which performs EFM modulation on infor-
mation to be recorded, inserts a subcode frame syn-
chronization signal into the information to be record-
ed at a predetermined position, and outputs an EFM
pattern to be recoded, wherein said ATIP decoder
comprises a wobble PLL 31 which causes the phase
of an operating clock signal to be locked to a phase
of the wobble signal, demodulates the FM modulated
component included in the wobble signal and outputs
the demodulated signal, a first clock signal having a
frequency obtained from multiplying the frequency
of the wobble signal by a first multiplication factor
and a second clock signal having a frequency ob-
tained from multiplying the frequency of the wobble
signal by a second multiplication factor; a digital filter
32 which operates using the first multiplied clock sig-
nal output from said first digital PLL circuit as a sam-
pling clock, performs sampling on the demodulated
signal output from said wobble digital PLL circuit,
removes a high-frequency noise component from
the demodulated signal, converts the thus-obtained
signal into a binary signal, and outputs the binary
signal as biphase data; an ATIP PLL 33 which uses
the second multiplied clock signal output from said
first digital PLL circuit as an operating clock signal
and outputs a biphase clock signal, the phase of
which is locked to the phase of the biphase data out-
put from said digital filter; and an ATIP decoder 34
which operates using the biphase clock signal output
from said ATIP PLL as a sampling clock signal, and
detects the time information of an ATIP and an ATIP
synchronization signal of the wobble signal from said
biphase data output from said digital filter.

Claims

1. A recording timing control circuit of an optical disk

driving device, comprising:

pregroove information detecting means (6) for
detecting a first synchronization signal from pre-
groove information recorded on an optical disk
(1) as a wobble of pregrooves formed on the
optical disk; and
encoding means (7) for modulating information
to be recorded, inserting a second synchroniza-
tion signal into the information to be recorded at
a predetermined position, and outputting a pat-
tern to be recorded,
wherein said pregroove information detecting
means comprises a first digital PLL circuit, a dig-
ital filter and a synchronization detecting circuit,
characterized in that:

the first digital PLL circuit (31) is configured
to cause a phase of an operating clock sig-
nal to be locked to the phase of the wobble
signal, and outputs a demodulated signal of
the frequency component of the wobble sig-
nal and a multiplied clock signal having a
frequency obtained from multiplying the fre-
quency of the wobble signal;
the digital filter (32) is configured to operate
using the multiplied clock signal output from
said first digital PLL circuit as a sampling
clock, and removes a high-frequency noise
component from the demodulated signal
output from said first digital PLL circuit;
a second digital PLL circuit (33) is config-
ured to operate using the multiplied clock
signal output from said first digital PLL cir-
cuit as an operating clock signal, and out-
puts a demodulated clock signal, the phase
of which is locked to the phase of the de-
modulated signal output from said digital fil-
ter; and
wherein the synchronization detecting cir-
cuit (34) operates using the demodulated
clock signal output from said second digital
PLL circuit as a sampling clock signal, and
detecting a synchronization signal of the
wobble signal from the signal output from
said digital filter.

2. The recording timing control circuit according to
claim 1, wherein said pregroove information detect-
ing means is an ATIP decoder (6) which detects an
ATIP synchronization signal from a wobble signal
recorded on the optical disk (1) as the wobble of pre-
grooves formed on the optical disk; and said encod-
ing means is a CD encoder (7) which performs EFM
modulation on information to be recorded, inserts a
subcode frame synchronization signal into the infor-
mation to be recorded at the predetermined position,
and outputs the pattern as an EFM pattern to be re-
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corded,
wherein said ATIP decoder comprises:

a wobble PLL (31) as first digital PLL circuit
which causes the phase of the operating clock
signal to be locked to the phase of the wobble
signal, demodulates the FM modulated compo-
nent included in the wobble signal and outputs
the demodulated signal, a first multiplied clock
signal having a frequency obtained from multi-
plying the frequency of the wobble signal by a
first multiplication factor and a second multiplied
clock signal having a frequency obtained from
multiplying the frequency of the wobble signal
by a second multiplication factor;
wherein the digital filter (32) which operates us-
ing the first multiplied clock signal output from
said first digital PLL circuit as a sampling clock,
performs sampling on the demodulated signal
output from said wobble digital PLL circuit, re-
moves a high-frequency noise component from
the demodulated signal, converts the thus-ob-
tained signal into a binary signal, and outputs
the binary signal as biphase data; wherein the
second digital PLL circuit is an ATIP PLL (33)
which uses the second multiplied clock signal
output from said first digital PLL circuit as an
operating clock signal and outputs a biphase
clock signal, the phase of which is locked to the
phase of the biphase data output from said dig-
ital filter; and
wherein the synchronization detecting circuit is
an ATIP decoder (34) which operates using the
biphase clock signal output from said ATIP PLL
as a sampling clock signal, and detects the time
information of an ATIP and an ATIP synchroni-
zation signal of the wobble signal from said bi-
phase data output from said digital filter.

3. The recording timing control circuit of claim 1,
wherein
the second digital PLL circuit (33) is configured to
input binarized biphase data after demodulating a
frequencymodulated component included in the
wobble signal and output a biphase clock the phase
of which is locked to the phase of the input biphase
data using a multiplied clock signal having a frequen-
cy that is obtained by multiplying a center frequency
of the input wobble signal as the operating clock.

4. An optical drive apparatus comprising;
a pickup (3) configured to irradiate a track on the
optical disc (1) with a laser beam and record infor-
mation thereto; and
a recording timing control circuit according to one of
claims 1 to 2.

Patentansprüche

1. Aufzeichnungszeitverlauf-Steuerschaltung einer
Laufwerkvorrichtung für optische Platten, die um-
fasst:

Vorrilleninformation-Detektionsmittel (6), um
aus Vorrilleninformationen, die auf eine optische
Platte (1) als ein Wobbeln von Vorrillen, die auf
der optischen Platte gebildet sind, aufgezeich-
net sind, ein erstes Synchronisationssignal zu
detektieren; und
Codierungsmittel (7), um aufzuzeichnende In-
formationen zu modulieren, in die aufzuzeich-
nenden Informationen an einer vorgegebenen
Position ein zweites Synchronisationssignal
einzufügen und ein aufzuzeichnendes Muster
auszugeben,
wobei die Vorrilleninformation-Detektionsmittel
eine erste digitale PLL-Schaltung, ein digitales
Filter und eine Synchronisationsdetektions-
schaltung umfassen, dadurch gekennzeich-
net, dass:

die erste digitale PLL-Schaltung (31) konfi-
guriert ist, um eine Phase eines Be-
triebstaktsignals mit der Phase des Wob-
bel-Signals zu verriegeln, und ein demodu-
liertes Signal der Frequenzkomponente
des Wobbel-Signals sowie ein vervielfach-
tes Taktsignal, das eine Frequenz besitzt,
die durch Vervielfachen der Frequenz des
Wobbel-Signals erhalten wird, ausgibt;
das digitale Filter (32) konfiguriert ist, um
unter Verwendung des von der ersten digi-
talen PLL-Schaltung ausgegebenen ver-
vielfachten Taktsignals als Abtasttakt zu ar-
beiten, und eine Hochfrequenz-Rausch-
komponente aus dem von der ersten digi-
talen PLL-Schaltung ausgegebenen demo-
dulierten Signal entfernt;
eine zweite digitale PLL-Schaltung (33)
konfiguriert ist, um unter Verwendung des
von der ersten digitalen PLL-Schaltung aus-
gegebenen vervielfachten Taktsignals als
Betriebstaktsignal zu arbeiten, und ein de-
moduliertes Taktsignal ausgibt, dessen
Phase mit der Phase des demodulierten Si-
gnals, das von dem ersten digitalen Filter
ausgegeben wird, verriegelt ist; und
wobei die Synchronisationsdetektions-
schaltung (34) unter Verwendung des von
der zweiten digitalen PLL-Schaltung ausge-
gebenen demodulierten Taktsignals als Ab-
tasttaktsignal arbeitet und ein Synchronisa-
tionssignal des Wobbei-Signals aus dem
von dem digitalen Filter ausgegebenen Si-
gnal detektiert.
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2. Aufzeichnungszeitverlauf-Steuerschaltung nach
Anspruch 1, wobei die Vorrilleninformation-Detekti-
onsmittel ein ATIP-Decodierer (6) sind, der ein ATIP-
Synchronisationssignal aus einem Wobbel-Signal,
das auf die optische Platte (1) als das Wobbeln von
auf der optischen Platte gebildeten Vorrillen aufge-
zeichnet ist, detektiert; und die Decodierungsmittel
ein CD-Codierer (7) sind, der eine EFM-Modulation
an aufzuzeichnenden Informationen ausführt, ein
Untercoderahmen-Synchronisationssignal in die
aufzuzeichnenden Informationen an der vorgegebe-
nen Position einfügt und das Muster als ein aufzu-
zeichnendes EFM-Muster ausgibt,
wobei der ATIP-Decodierer umfasst:

eine Wobbel-PLL (31) als erste digitale PLL-
Schaltung, die veranlasst, dass die Phase des
Betriebstaktsignals mit der Phase des Wobbel-
Signals verriegelt wird, die FM-modulierte Kom-
ponente, die in dem Wobbel-Signal enthalten
ist, demoduliert und das demodulierte Signal,
ein erstes vervielfachtes Taktsignal, das eine
Frequenz besitzt, die durch Multiplizieren der
Frequenz des Wobbel-Signals mit einem ersten
Multiplikationsfaktor erhalten wird, und ein zwei-
tes vervielfachtes Taktsignal, das eine Fre-
quenz besitzt, die durch Multiplizieren der Fre-
quenz des Wobbel-Signals mit einem zweiten
Multiplikationsfaktor erhalten wird, ausgibt;
wobei das digitale Filter (32), das unter Verwen-
dung des von der ersten digitalen PLL-Schal-
tung ausgegebenen ersten vervielfachten Takt-
signals als Abtasttakt arbeitet, eine Abtastung
an dem demodulierten Signal, das von der digi-
talen Wobbel-PLL-Schaltung ausgegeben wird,
ausführt, eine Hochfrequenz-Rauschkompo-
nente aus dem demodulierten Signal entfernt,
das somit erhaltene Signal in ein binäres Signal
umsetzt und das binäre Signal als zweiphasige
Daten ausgibt;
wobei die zweite digitale PLL-Schaltung eine
ATIP-PLL (33) ist, die das von der ersten digi-
talen PLL-Schaltung ausgegebene zweite ver-
vielfachte Taktsignal als ein Betriebstaktsignal
verwendet und ein zweiphasiges Taktsignal
ausgibt, dessen Phase mit der Phase der zwei-
phasigen Daten, die von dem digitalen Filter
ausgegeben werden, verriegelt ist; und
wobei die Synchronisationsdetektionsschal-
tung ein ATIP-Decodierer (34) ist, der unter Ver-
wendung des von der ATIP-PLL ausgegebenen
zweiphasigen Taktsignals als Abtasttaktsignal
arbeitet und die Zeitinformationen eines ATIP
und ein ATIP-Synchronisationssignal des Wob-
bel-Signals aus den zweiphasigen Daten, die
von dem digitalen Filter ausgegeben werden,
detektiert.

3. Aufzeichnungszeitverlauf-Steuerschaltung nach
Anspruch 1, wobei
die zweite digitale PLL-Schaltung (33) konfiguriert
ist, um binär umgeformte zweiphasige Daten nach
der Demodulation einer frequenzmodulierten Kom-
ponente, die in dem Wobbel-Signal enthalten ist, ein-
zugeben und einen zweiphasigen Takt auszugeben,
dessen Phase mit der Phase der eingegebenen
zweiphasigen Daten verriegelt ist, indem als der Be-
triebstakt ein vervielfachtes Taktsignal verwendet
wird, das eine Frequenz besitzt, die durch Verviel-
fachen einer Mittenfrequenz des eingegebenen
Wobbel-Signals erhalten wird.

4. Optische Laufwerkvorrichtung, die umfasst:

einen Aufnehmer (3), der konfiguriert ist, um ei-
ne Spur auf der optischen Platte (1) mit einem
Laserstrahlenbündel zu bestrahlen und darauf
Informationen aufzuzeichnen; und
eine Aufzeichnungszeitverlauf-Steuerschal-
tung nach einem der Ansprüche 1 bis 2.

Revendications

1. Circuit de commande de moment de l’enregistre-
ment d’un dispositif d’entraînement de disque opti-
que, comprenant :

un moyen de détection d’informations de pré-
sillon (6) destiné à détecter un premier signal de
synchronisation à partir d’informations de pré-
sillon enregistrées sur un disque optique (1) en
tant qu’ondulation de pré-sillons formés sur le
disque optique ; et
un moyen de codage (7) destiné à moduler les
informations à enregistrer, à insérer un second
signal de synchronisation dans les informations
à enregistrer dans une position prédéterminée,
et à sortir un motif à enregistrer,
dans lequel ledit moyen de détection d’informa-
tions de pré-sillon comprend un premier circuit
PLL numérique, un filtre numérique et un circuit
de détection de synchronisation, caractérisé
en ce que :

le premier circuit PLL numérique (31) est
configuré pour amener une phase d’un si-
gnal d’horloge de fonctionnement à se ver-
rouiller en phase du signal d’ondulation, et
sort un signal démodulé de la composante
de fréquence du signal d’ondulation et un
signal d’horloge multiplié ayant une fré-
quence obtenue à partir de la multiplication
de la fréquence du signal d’ondulation ;
le filtre numérique (32) est configuré pour
fonctionner en utilisant le signal d’horloge
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multiplié sorti à partir dudit premier circuit
PLL numérique en tant qu’horloge d’échan-
tillonnage, et supprime une composante de
bruit haute-fréquence du signal démodulé
sorti à partir dudit premier circuit PLL
numérique ;
un second circuit PLL numérique (33) est
configuré pour fonctionner en utilisant le si-
gnal d’horloge multiplié sorti à partir dudit
premier circuit PLL numérique en tant que
signal d’horloge de fonctionnement, et sort
un signal d’horloge démodulé, dont la pha-
se se verrouille en phase du signal démo-
dulé sorti à partir dudit filtre numérique ; et
dans lequel le circuit de détection de syn-
chronisation (34) fonctionne en utilisant le
signal d’horloge démodulé sorti à partir du-
dit second circuit PLL numérique en tant
que signal d’horloge d’échantillonnage, et
détecte un signal de synchronisation du si-
gnal d’ondulation à partir du signal sorti du-
dit filtre numérique.

2. Circuit de commande de moment de l’enregistre-
ment selon la revendication 1, dans lequel le moyen
de détection d’informations de pré-sillon est un dé-
codeur ATIP (6) qui détecte un signal de synchroni-
sation ATIP à partir d’un signal d’ondulation enregis-
tré sur le disque optique (1) en tant qu’ondulation de
pré-sillons formés sur le disque optique ; et ledit
moyen de codage est un codeur CD (7) qui effectue
une modulation EFM sur les informations à enregis-
trer, insère un signal de synchronisation de trame
de sous-codage dans les informations à enregistrer
dans la position prédéterminée, et sort le motif en
tant que motif EFM à enregistrer,
dans lequel ledit codeur ATIP comprend :

un PLL à ondulation (31) en tant que premier
circuit PLL numérique qui amène la phase du
signal d’horloge de fonctionnement à se ver-
rouiller en phase du signal d’ondulation, démo-
dule la composante modulée FM comprise dans
le signal d’ondulation et sort le signal démodulé,
un premier signal d’horloge multiplié ayant une
fréquence obtenue à partir de la multiplication
de la fréquence du signal d’ondulation par un
premier facteur de multiplication et un second
signal d’horloge multiplié ayant une fréquence
obtenue à partir de la multiplication de la fré-
quence du signal d’ondulation par un second
facteur de multiplication ;
dans lequel le filtre numérique (32) qui fonction-
ne en utilisant le premier signal d’horloge multi-
plié sorti à partir dudit premier circuit PLL numé-
rique en tant qu’horloge d’échantillonnage, ef-
fectue un échantillonnage sur le signal démo-
dulé sorti à partir dudit circuit PLL numérique à

ondulation, supprime une composante de bruit
haute-fréquence du signal démodulé, convertit
le signal ainsi obtenu en signal binaire, et sort
le signal binaire sous forme de données
biphasées ;
dans lequel le second circuit PLL numérique est
un PLL ATIP (33) qui utilise le second signal
d’horloge multiplié sorti à partir dudit premier cir-
cuit PLL numérique en tant que signal d’horloge
de fonctionnement et sort un signal d’horloge
biphasé, dont la phase se verrouille en phase
des données biphasées sorties à partir dudit fil-
tre numérique ; et
dans lequel le circuit de détection de synchro-
nisation est un décodeur ATIP (34) qui fonction-
ne en utilisant le signal d’horloge biphasé sorti
à partir dudit PLL ATIP en tant que signal d’hor-
loge d’échantillonnage, et détecte les informa-
tions temporelles d’un ATIP et d’un signal de
synchronisation ATIP du signal d’ondulation à
partir desdites données biphasées sorties à par-
tir dudit filtre numérique.

3. Circuit de commande de moment de l’enregistre-
ment selon la revendication 1, dans lequel
le second circuit PLL numérique (33) est configuré
pour entrer des données biphasées binarisées après
démodulation d’une composante modulée en fré-
quence comprise dans le signal d’ondulation et pour
sortir une horloge biphasée dont la phase se ver-
rouille en phase des données biphasées d’entrée en
utilisant un signal d’horloge multiplié ayant une fré-
quence qui est obtenue en multipliant une fréquence
centrale du signal d’ondulation d’entrée en tant
qu’horloge de fonctionnement.

4. Appareil d’entraînement optique, comprenant :

un dispositif capteur (3) configuré pour émettre
une piste sur un disque optique (1) avec un fais-
ceau laser et pour y enregistrer des
informations ;
le circuit de commande de moment de l’enregis-
trement selon l’une des revendications 1 et 2.
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