
EP 0 265 695 B1                  2 Description
rived from an output of a coherent detection of a reproduced signal and a
signal oscillating the re- FIELD OF THE INVENTION
produced beam by impressing a meander on the reproduced beam including a
system for wobbling The invention relates to a recording apparatus   5
the track side at a predetermined frequency. The for recording a
substantially spiral track in the form  wobbling Is done by a sinewave
signal of 22.05 of a guide groove on a disk-shape recording me-   kHz, for
instance. dium comprising a laser beam source;                 From EP-A1-0
166 199, for achieving servo - optical means for guiding a laser beam from
tracking it is also known to use a servo groove said laser beam source to
said disk-shape   io  having a constant depth and variable width which
recording medium, said optical means includ-  allows a recording (or
reading) laser beam to be ing deflection means for deflecting the laser
modulated in intensity to derive a tracking control beam in a radial
direction of said disk-shape  signal and a position indicating signal. The
modu- recording medium:                            lating is done in
accordance with fixed address control signal generating means for generat-
15  signals supplied from a specific address signal ing a control signal
supplied to said deflec-  source. As the read beam scans the servo groove
tion means, said control signal being a com-  it is maintained along its
center in response to the posite signal having a first signal with a pre-
servo control signal and is modulated in intensity determined frequency and
a second signal     with the width variation. with a frequency lower than
said predeter-  20   Further, for the rotation system of an optical mined
frequency and superimposed on said     disk a constant angular velocity
system (CAV-sys- first signal.                                tem) and a
constant linear velocity system (CLV- system) are known. With the
CLV-system, the den- DESCRIPTION OF THE PRIOR ART                      sity
of data recording as compared with CAV- 25 system is improved but the
CLV-system, for servo A recording principle similar to the one under-
control, of the rotation speed, needs information on lying the apparatus in
the foregoing paragraph is  for example the beam position in radial
direction of described In US-A-3 963 862. This document de-    the optical
disk. The position in radial direction of scribes the recording of a color
television signal on  the disk is detected by a position detector includ-
an optical disk in the form of a track of constant  30  ing a potentiometer
operating with an optical head. width. The radial track center position of
a laser.  However, for detecting the position of the op- beam is modulated
by two frequencies, i.e. by a   tical head by use of such a position
detector with a higher frequency of the carrier wave of the lu-
potentiometer increases the cost and does not nec-. minance information and
by the lower frequency of  essarily attain correct position detection. It
Is desir- another carrier wave modulated with the chromin-  35  able that
the position of the optical head on the ance and sound information. The
specification of  optical disk can be detected from the reproduced this
document also mentiones the possibility to   signal without separately
providing such position control the centering of the reading spot by
extract-  detector. ing the low frequency component from the elec-      .
As one method for this approach it would be trical signals supplied by a
detector array.  40  conceivable to record a timecode. However, the
Specifically, as a tracking error detection sys-  recording of a time code
in a data track itself tern for optical disk reproduction, a three-spot
sys-  decreases the effective data amount that could be tern, a push-pull
system, a wobbling system, etc.  recorded on a single disk. But in the case
where have been proposed. The three-spot system main-   the recording is
made by modulation of the time tains a relationship in which two subbeam
spots are  45  code, the use of a PSK-modulation has to be positioned on
both sides of a track and a main    considered. The PSK-modulation
developes a mod- beam spot is positioned at the center of the track.
ulated signal shown in Fig. 12B having phases Reflection light from the two
subbeams is led to a  corresponding to "1" and "0" of the data shown In
pair of optical sensors arranged on both sides of a  Fig. 12A,
respectively. The disadvantage is that the main sensor so that a tracking
error can be de-  so  phases of the modulated signal become discontinu-
tected from a difference output of the pair of optical  ous. sensors. In
the push-pull system, a beam is irradi- ated at the center of the track,
reflection light  SUMMARY OF THE INVENTION therefrom is detected at a
two-division optical sen- sor, and a difference output of two opticalsensor
55  It is an object of the invention to provide a elements due to deviation
of diffracted light is  recording apparatus that does provide unam-
detected as a tracking error. With the wobbling   biguous position
information by applying a signal system on the other hand, a tracking error
is de-  containing another position information signal such 2    



3                EP 0 265 695 B1                    4 as a time code as a
deflection control signal for   Figs. 4 and 5 are waveform diagrams for de-
forming a wobbling track for a tracking error detec-  scribing a modulation
rule and a modulation tion without employing any position detector but
method; also without increasing data redundancy.            Fig. 6 is a
schematic diagram for showing a According to the invention, a recording
appara-   5  structure of a cutting system; tus for recording a
substantially spiral track In the  Fig. 7 and 8 are schematic diagrams for
show- form of a guide groove on a disk-shape recording    ing an example of
a manufacturing method of an medium as described in the first paragraph of
this  optical disk and for showing a pregroove; specification is
characterized in that means for driv-  Fig. 9 is a block diagram of one
example of a ing the disk-shape recording medium with a sub-  10  wobbling
signal generator; stantially constant linear velocity (CLV) are pro-  Fig.
10 Is a diagram of a frequency spectrum for vided and in that said second
signal forming the    describing the band restriction In the wobbling
control signal together with said first signal of a  signal generator;
predetermined higher frequency is an absolute       Fig. 11 Is a block
diagram of an example of a time code signal having minutes Information,
see-  15    recording/reproducing circuit of an optical disk; onds
Information and frames Information in the      and form of a binary coded
decimal number.     a        Fig. 12 is a waveform diagram for explaining
The track Is preferably pregrooved and the first  conventional PSK
modulation; signal of predetermined frequency is a wobbling signal whereas
the second signal is the absolute  20.  DESCRIPTION OF THE PREFERRED
EMBODI- time information.                                 MENT Such a
combination signal which is the super- imposition of said first signal and
said second      An embodiment of the invention will be de- signal, Is used
as said deflection control signal.  scribed hereunder. This description
will be given in The first signal serves for the detection of tracking   28
the order mentioned below. errors. For example, this first signal has a
fre-   a. Time code and modulation rule quency of 22.05 kHz. The second
signal is an        b. Modulation circuit absolute time code of a CD format
varying at a      c. Formulation of pregroove lower frequency, for instance
at 75 Hz instead of   d. Wobbling signal generator 22.05 kHz. Since the
frequency of said second   so  e. Disk recordingtreproducing circuit signal
is very low as compared with said first      f. Modification signal, the
deflection control signal is determined by said predetermined frequency of
said first signal  a. Time code and modulation rule as a whole, even though
the second signal Is superimposed. As a result, when the disk-shaped   35
In this embodiment, when a spiral pregroove Is recording medium is
reproduced, a signal of said  provided in an optical disk by wobbling to
carry out predetermined frequency component can be sepa-    a tracking
operation, a time code is recorded in the rated and the second signal can
be taken out from  pregroove Itself. For the time Information, an ab- the
signal of said predetermined frequency compo-  solute time code adopted in
a CD (compact disk) is nent. In this way, since the deflection control
signal  40  employed. The absolute time code is In one-to-one has
information on the absolute timecode, the posi  correspondence to a
scanning position of a head tion detection of a head on the disc-shaped
record-  (pickup) of the optical disk and gives not only ing medium is
possible within the above-mentioned  information of a disk diameter at the
time of rotat- CLV-system, however, without the need for a spe-  ing the
optical disk by a CLV (constant linear cific position detector including a
potentiometer.  45  velocity) system but also address information at the
time of data access. BRIEF DESCRIPTION OF THE DRAWINGS
In a CD, a signal of 588 bits is recorded as a frame in channel bits, and
the frame frequency at a The invention will become more apparent from
pre-determined linear velocity is 7.35 kHz. In a CD, the following detailed
description when taken in  50  spaces (user's bits or subcodes) are
provided for conjunction with the drawings in which:          recording
information other than a music signal. Fig. 1 is a block diagram of a
modulation circuit  The subcode is made up of eight Independent bits for
modulating an absolute time code into a    (called "PQRSTUVW"), and two
channels of P and pulse sequence;                                Q are
presently employed. Said eight independent Fig. 2 is a block diagram of a
counter for gen-  55  bits are inserted into one frame by EFM modula-
erating the absolute time code;                tion. Each channel of the
subcode is composed of Fig. 3 is a time chart for describing the opera-
blocks each comprising 98 bits contained in 98 tion of the modulation
circuit;                frames. 3    



5                EP 0 265 695 B1                   6 in the music signal
and data of the channel 0  corresponding to the data bits "1" is similar to
a on read-out track, an absolute time code "AMIN",  DC-free sequence
similarly and its run length is "ASEC", and "AFRAME" Is Inserted. The
absolute   limited to two samples. The "0" sequence cor- time code is
brought to (err) minute 00 second 00  responding to the data bits "0" is
desirable as framej to vary depending on the running time of   5   compared
with the "1" sequence in terms of the the disk, and it is assumed that the
condition "one  sinewave component for tracking control. With re- second =
75 frames" is established in a CD based  spect to the absolute time code,
the "0" sequence on the above-mentioned frame frequency.          is a more
desirable pattern that the "1" sequence, Each minute, second and frame of
the absolute  since the length of the "0" continuation Is long as time code
can be represented by two digits of a   10  compared with that of "1". The
sequence cor- BCD code. In other words, the minute and second  responding
to the preamble is DC-free and Is gen- vary between (00  59), and the frame
changes    erated once every 1/75 second. between (0 - 74) using a total of
six characters of  A method for actually producing the "1" se- the BCD
code.                                    quence and the preamble sequence
will be de- EFM (Eight to Fourteen Modulation) for channel  15  scribed
with reference to Fig. 5. 24 samples of the coding) converts a signal of 8
bits per symbol into  "1" sequence are developed by the addition of a a
14-bit signal according to a predetermined rule,  ternary signal, which is
(+1) at the 12-th sample With the EFM, the occupied frequency band be-
and (-1) at the 13-th sample, to the "0" sequence V  mes narrow, and clock
components are in-        as shown in Fig. 5A. A 12-samples sequence cor-
creased to reduce direct current components.  20  responding to the
preamble Is developed by the On the other hand, in a tracking system for
addition of a signal, which is (+1) at the 8th wobbling a pregroove, a
22.05 kHz sinewave is    sample and the 14-th sample, respectively and (-I)
employed. For this reason, in the case of recording  at the 11 -th sample
and the 17-th sample, respec- the absolute time code of the CD format as a
tively, to the "0" sequence as shown in Fig. 5B. wobbled pregroove, it is
necessary to reproduce  25 the sinewave signal of the above-mentioned fre-
b. Modulation circuit quency with stable phase. In this one embodiment, the
modulation of the absolute time code is made     As described above, one
example of the modu- on the basis of a sampling frequency of (22.05 x 2
lation circuit, which modulates "0" or "1" of data = 44.1 kHz).
30  bits into a 24-sample sequence of a predetermined Since the frequency
of change in the absolute  pattern, is shown in Fig. 1. time code is 75 Hz,
588 samples are contained in    In Fig. 1, 1 is an input terminal to which
a one period in the case of a 44.1 kHz sampling    frame pulse A of a frame
frequency of 75 Hz is frequency. A pre-determined number of samples,
supplied. 2 is an input terminal to which a clock for example, 24 samples
(2 x 12) modulation bits)  35  pulse B of 44.1 kHz is given. The period of
the are allotted for one bit of absolute time code data  clock pulse B is
indicated by T. A and B of Fig. 3 of six BCD characters ( a total of 24
bits), each of  show the frame pulse A and the clock pulse B, vhich has
four bits. As shown at A of Fig. 4, a  respectively. The clock pulse B is
used as Input for preamble having a 12-sample length Is added -at   a T
flip-flop 3 and a for duodecimal counter 4. A the head of the 588 samples
(=1/75 second) and  40  ",0" sequence C with the period 2T shown i Fig.
data of (24 x 24 = 576) samples are following    3C is generated from the T
flip-flop 3. To the T flip- thereafter.
flop 3 and the duodecimal counter 4 is supplied the "O" and "1" of one data
bit and the preamble  frame pulse A as a clear input. are modulated,
respectively as shown in Fig. 4B.    The frame pulse A is supplied as a set
input of The data bits "0" are modulated into a sequence  45  the SR
flip-flop 5, and as its reset input the carry ("0" sequence) in which 24
samples take a high   output of the duodecimal counter 4 is given. For
level and a low level alternately. For the data bits  this reason, a pulse
signal D, which takes a low "1", the 12-th sample of the 24 samples has a
high  level for a period from the frame pulse A to 12T, Is level changed
from a low level, the 13-th sample  produced at an output terminal U of the
SR flip-flop has a low level changed from a high level, and the  50  5 as
shown in Fig. 3D. The pulse signal D is other samples are modulated into a
sequence ("1"  supplied to an AND gate 6 and an edge detector 7. sequence)
similar to the data bits "o". Also, the  The clock pulse B is given to the
AND gate 6 and preamble is transferred into a pattern having a high  to the
24-notated counter 8 via the AND gate 6. level and a low level alternately
every three sam-  The 24-notated counter 8 is cleared by a carry pies. The
data bits "0" are modulated into a DC-  55  output E of the 24-notated
counter 8, and the carry free sequence. This sequence has a repetition fre-
output E is given to an adder 9. quency of 21.05 [kHz] and contains a
sinewave       The carry output E of the 24-notated counter 8 component for
tracking control. The "1" sequence  is generated every 24T after the pulse
signal D 4    



7                EP0265695B1                        8 takes a high level as
shown in Fig. 3F. Also, a   K, the "0" sequence is selected by the switch
pulse signal, which is in synchronism with a lead-  circuit 15, while the
"1" sequence is selected by ing edge of the pulse signal D, is produced
from  the switch circuit 15 with the high level of the the edge detector 7
and supplied to the adder 9. A  switching signal K pulse signal I from the
adder 9 is generated every   6 24T after the 12T-perlod of the preamble as
shown  c. Formation of pregroove in Fig. 31. The parallel output data of
the 24-notated        A cutting system for forming a pregroove on an
counter 8 Is supplied to a decorder 10. The output  optical disk is shown
In Fig. 6. In Fig. 6, 25 shows signal of the decoder 10 produced when the
con-  10  a glass disk, and a photoresist 26 Is coated on the tent of the
24-notated counter 8 Is 12, is given to a  glass disk 25. The glass disk 25
is rotated by a (1) generator 11, while the output signal of the  spindle
motor 27 at CLV. 28 Is a recording laser, decoder 10 produced when the
content of the 24-   for Instance, an argon-ion laser. A laser beam from
notated counter 8 is 13, is given to a (-1) generator  the recording laser
28. is reflected from  a 12. As a result, as shown in Fig. 3F, a pulse
signal  15  glavanomirror 30 of an optical head 29 circled by a F with a
"1" level is generated from the (1) gener-  broken line and Irradiated into
the photoresist 26 ator 11, wherease a pulse signal G with a (-1) level
through an object lens 31. The rotation of the is generated from the (-1)
generator 12 as shown in  . galvanomirror 30 by a galvanomotor 32 wobbles
Fig. 3G. These pulse signals F and G are added up  the laser beam in the
diameter direction. by an adder 13. The output signal of the adder 13   20
A drive signal from a mirror driver 33 Is given is given to an adder 14.
Since the "0" sequence C  to the galvanomotor 32. To the mirror driver Is
from the T flip-flop 3 is supplied to the adder 14,  supplied a wobbling
signal from a wobbling signal the output signal of the adder 14 becomes a
"1"   generator 34. The wobbling generator 34 is com- sequence.
posed of the above-mentioned modulation circuit These "0" sequence and "1"
sequence are  25  and a filter for band restriction. A spiral and wob-
supplied to two input terminals of a switch circuit  bled pregroove is
exposed onto the photoresist 26 15, respectively. The switch circuit 15 Is
controlled  by the laser beam. by a switch signal K from a switch signal
generator  In Fig. 7, (err)  shows a glass master optically 18, and data
from the switch circuit 15 is supplied  cut, and a concave portion
corresponding to the to a combination circuit 20. The combination circuit
30  pregroove. is formed onto the photoresist 26 20 adds a preamble of .12
samples every 588       through development as shown by (2). An alumin-
samples. The preamble is developed by a ternary  ium layer 35 is then
vapor-deposited on the logical signal generator 16 and an adder 17. The
photoresist 26 (err). Further, nickel plating 36 is ternary logical signal
generator 16 generates a   applied ( err) and a metal master is formed by
ternary pulse signal H of (0100 - 100100 - 10) in  35  removing the nickel
plating 36 ( err). A stamper is synchronism with the frame pulse A as shown
in    made by the metal master. An optical disk 41 is Fig. 3H. The pulse
signal H and the "0" sequence  made through steps of injection molding by
the C are given to the adder 17, and the preamble Is  stamper, the
formation of a recording layer and the produced via the adder 17. A
modulated sequence  addition of a protective film ( ( ). The optical disk
is obtained at an output terminal 21 of the com-   40  41 has a
polycarbonate substrate 37, a recording bination circuit 20.
layer 38, and a transparent protective film 39, and 19 is an absolute time
counter for producing an  a pregroove 40 is formed on the recording layer
absolute time code of a CD format on the basis of  38. The optical disk 41
may have a pasted struc- the frame pulse A. Fig. 2 shows a construction of
ture to enable the recording on both surfaces. the absolute time counter
19, and each of the   45   The recording layer 38 is composed of a ma-
frame, second and minute Is made up of two BCD.   terial of SbSe, BITe,
etc. 1n the case of a WORM Fig. 2 illustrates the example of F28 minutes 34
optical disk, while in the case of an erasable optical seconds 63 frames.
In this case, six BCD char-   disk, for instance, in the case of an optical
mag- acters (err)(1000) (0011) (0100) (0110) (0011)-  netic disk, it is
made up of a material such as are generated. The absolute time code from
the   50  TbFeCo. Also, the present invention can be applied absolute time
counter 19 is sent to the switching  to a phase change type-optical disk
utilizing a signal generator 18. Each data bit of the absolute
crystal-amorphism phase change. The pregroove time code is taken into the
switching signal gener-  40 is made to a U groove or a V groove, and pits
ator 18 in synchronism with a pulse signal I as   are formed on the
pregroove 40 or in a region shown in Fig. 3J. A switching signal K (Fig.
3K),  55  between the pregrooves. Fig. 8 shows a part of the which takes a
high level in response to a data bit  pregroove 40 formed on the optical
disk 41. The "1" and a low level in response to a data bit "o", is
diameter of the optical disk 41 is the same as that developed. By the low
level of the switching signal  of a CD. 5    



9                 EP 0 265 695 B1                    10 Wobbling signal
generator                       to a recording circuit 66. A recording
signal from the recording circuit 66 is fed to the semiconductor Fig. 9
shows the wobbling signal generator,    laser 56 via a terminal r on the
recording side of and 45 is the above-mentioned modulation circuit  the
recording/ reproduction switching switch 64. A shown in Fig. 1. A pulse
sequence modulated with   5   circuit for adding a redundancy code of an
error a absolute time code of the CD format is generated  correction code,
an EFM modulation circuit, a re- from the modulation circuit 45. The pulse
sequence  cording timing controller, etc. are provided at the basically has
a repetition frequency of 22.05 kHz  recording circuit 66. At the time of
reproduction of and is subjected to band restriction through the   the
optical disk 41, a predetermined direct current passage of a filter. The
band restriction toward the   10  67 is given to the semiconductor laser 56
through a low pass is necessary for suppressing the distur-  terminal p on
the reproduction side of the bance against a tracking error signal, while
the   recording/reproduction switching switch 64. band restriction toward
the high pass is needed to    A returning beam from the optical disk 41 Is
suppress the disturbance against an EFM modula-    irradiated Into the
optical sensor 63 through the tion signal (reproduced data).
is  beam splitter 58 and the cylindrical lens 62. The A digital high-pass
filter 46 connected to the  optical sensor 63 has a four division detector
con- modulation circuit 45 is provided for carrying out  struction.
Assuming that the output signals of each the band restriction with respect
to the low pass  sensor of the optical sensor 63 are A, B, C and D, nd has
a frequency characteristic shown at 50 in  a main reproduction signal
represented by [(A + Fig. 10. In Fig. 10, f, denotes 22.05 kHz, and f,  20
B) + (C + D)] is developed by an adder 68, and a depicts 44.1 kHz,
respectively.                    focus error signal represented by [(A + B)
- (C + The output signal of the digital high-pass filter  D)J is developed
by a subtractor 69. The focus 46 is supplied to a digital low-pass filter
47. The  error signal is supplied to a focus servo circuit 70, digital
low-pass filter 47 has a frequency char-   and a control signal for focus
servo is given to the acteristic shown at 51 in Fig. 10. For the digital
25  actuator 61. low-pass filter 47, a structure using over-sampling   The
main reproduction signal from the adder is employed. The output signal of
the digital low-  68 is fed to a waveform-shaping circuit 71 and a pass
filter 47 is given to a D/A converter 48. The  band-pass filter 72. In the
waveform-shaping.circuit D/A converter 48 converts the high level and the
71, the reproduction signal is converted into a low level of a pulse signal
into direct current vol-  30  pulse signal, and the pulse signal is given
to an tages with adequate values, respectively. The out-  EMF demodulation
circuit 73. A reproduction signal put signal of the. D/A converter 48 is
supplied to an  from the EMF demodulation circuit 73 is supplied analog
low-pass filter 49. A wobbling signal is gen-  to a data processing circuit
74. Reproduction data erated from the analog low-pass filter 49. The wob-
from the data processing circuit 74 is given to an bling signal is given to
the mirror driver 33 (refer to  35  optical disk control circuit provided
between an Fig. 6).                                           optical disk
drive unit and a computer. The band-pass filter 72 has a pass band of 9.
Disk recording/reproducing circuit              (22.05 kHz t 900 Hz to
separate a component of a reproduction signal corresponding to the preg-
Fig. 11 shows an example of the disk  40  roove. The output signal of the
band-pass filter 72 recording/ reproducing circuit. The optical disk 41  is
supplied to a coherent detector 75 and a wave- of the same size as a CD is
rotated as CLV by a    shaping circuit 79. A sinewave signal of 22.05 kHz
spindle motor 55. Although various kinds of struc-  is given from a
terminal 76 to the coherent detector tures for an optical head are known,
an optical    75. The output signal of the coherent detector 75 Is head in
which both a focus adjustment unit and a   45  fed to a low pass-filter 77.
A tracking error signal is tracking control unit are incorporated, is
employed  taken out of the low-pass filter 77. The tracking in this
example.                                   error signal is supplied to a
tracking servo circuit The optical head is composed of a semicon-      78,
and a tracking control signal is given to the ductor laser 56, a
collimating lens 57, a beam     actuator 61 from the tracking servo circuit
78. splitter 58, a 1/4 wave plate 59, an object lens 60,  50  A pulse
sequence modulated with the absolute an actuator 61 consisting of a coil
and a magnet for  time code of the CD format is obtained by a moving the
object lens 60, and an optical sensor   waveform-shaping circuit 79. The
pulse sequence 63 Is exposed to a laser beam from the beam        is
supplied to a demodulation circuit 80. In the splitter 58 through a
cylindrical lens 62. A drive  demodulation circuit 80, the pulse sequence
is signal is supplied to the semiconductor laser 56  55  demodulated into
data bits of the absolute time through a recording/reproduction switching
switch  code. The absolute time code given from the de- 64.
modulation circuit 80 is supplied to a system con- Recording data from a
terminal 65 is supplied  troller (not shown) of the optical disk drive unit
and 6    



11                EP 0 265 6956 B1                  12 used for control
etc. of a CLV servo of the spindle  includes an absolute time code signal
source motor 55 and a scanning position of the optical      for generating
said absolute time code signal, head at the time of the seek operation.
a clock signal source for generating a clock signal with a frequency as
twice as said pre- f. Modification                               5
determined frequency, code modulating means for code-modulating said clock
signal by said The invention is not limited to the case of the   absolute
time code signal, and filter means recording through the modulation of the
time code    supplied with an output of said code modulat- of the CD format
but can through modulation of a     ing means and for passing a frequency
com- time code be applied to recording systems with  10   ponent including
said predetermined frequen- other SMPTE standards and to digital data other
cy. than a CD time code. In addition, in the invention, information such
Revendicatlons as the time code can be superimposed on a signal other than
the signal of a pregroove of the optical  15  1. Appareil d'enregistrement
d'une piste sensible- disk.
ment spiralde sous forme d'une gorge de gul- The present invention allows
the superimposi-     dage (40) sur un support d'enregistrement (41) tion of
other information such as the time code on   en forme de disque,
comprenant: a deflection control signal for developing a wob-       - une
source (56) d'un falsceau laser, bling track for detection of a tracking
error. As a   2o0.  - un dispositif optique (57-80) destine a result, the
time code, etc. can be recorded without       gulder un falisceau laser de
la source increasing the redundancy of a data track.                (56)
vers le support d'enreglstrement (41), le dispositif optique comprenant un
Claims                                                    dispositif (61)
destind A d6vier le fais- 26          ceau laser dans la direction radiale
du 1. Recording apparatus for recording a substan-           support
d'enregistrement (41) en forms. tially spiral track in the form of a guide
groove      de disque, et (40) on a disk-shape recording medium (41),
- un dispositif (62-78) g6n6rateur d'un si- comprising:
gnal de commande transmis au dispositif - a laser beam source (56);
30           de deviation, le signal de commande - optical means (57-60)
for guiding a laser         6tant un signal composite ayant un pre- beam
from said laser beam source (56)             mier signal a une frdquence
prddetermi- to said disk-shape recording medium               n6e et un
second signal & une fr~quence (41), said optical means including deflec-
infdrieure & la frequence predetermin6e tion means (61) for deflecting the
laser  35      et superpos4 au premier signal, beam In a radial direction
of said disk-             caract6ris en ce que: shape recording medium
(41);                   - un dispositif (55) de pilotage du support -
control signal generating means (62-78)           d'enregistrement en forme
de disque for generating a control signal supplied          avec une
vitesse lin~aire pratiquement to said deflection means, said control  40
..  constants (CLV) est present, et en ce signal being a composite signal
having a          que: first signal with a predetermined frequen-     - le
second signal est un signal de code cy and a second signal with a frequency
de temps absolu ayant une Information lower than said predetermined
frequency           de minutes, une information de secondes and
superimposed on said first signal,  46        et une information de trames
sous forme characterized In that                             d'un nombre
decimal codd binaire. - means (55) for driving the disk-shape recording
medium with a substantially     2. Appareil d'enregistrement selon la
revendica- constant linear velocity (CLV) are pro-      tion 1, dans lequel
le dispositif generateur d'un vided, and in that                   50
signal de commande comprend une source - said second signal Is an absolute
time       d'un signal de code de temps absolu destinde code signal having
minutes information,      a cr6er le signal de code de temps absolu,
seconds information and frames Informa-      une source de signaux
d'horloge destinoe A tion in the form of a binary coded deci-     crder un
signal d'horloge ayant une fr~quence mal number.
6s      6gale au double de la fr6quence preddtermi- nde, un dispositif de
modulation de code desti- 2. A recording apparatus as claimed in Claim 1,
n6 a moduler le signal d'horloge par le signal wherein said control signal
generating means      de code de temps absolu, et un dispositif de 7    



11                EP 0 265 695 B1                    12   (err) used for
control etc. of a CLV servo of the spindle    includes an absolute time
code signal source motor 55 and a scanning position of the optical
for generating said absolute time code signal, head at the time of the seek
operation.                a clock signal source for generating a clock
signal with a frequency as twice as said pre- f. Modification
5       determined frequency. code modulating means for code-modulating
said clock signal by said The invention Is not limited to the case of the
absolute time code signal, and filter means recording through the
modulation of the time code      supplied with an output of said code
modulat- of the CO format but can through modulation of a       Ing means
and for passing a frequency com- time code be applied to recording systems
with  10     ponent including said predetermined frequen- other SMPTE
standards and to digital data other        cy. than a CD time code. In
addition, in the Invention, information such  Revendleatlons as the time
code can be superimposed on a signal other than the signal of a pregroove
of the optical  15  1. Appareil d'enregistrement d'une piste sensible-
disk.                                                  ment splrai6e sous
forme d'une gorge de gul- The present Invention allows the superimposi-
dage (40) sur un support d'enregistrement (41) tion of other Information
such as the time code on     en forme de disque, comprenant: a deflection
control signal for developing a wob-        - une source (56) dun faisceau
laser, bling track for detection of a tracking error. As a   2o.  - un
dispositif optique (57-80) destine a result, the time code, etc. can be
recorded without         guider un falsceau laser de la source increasing
the redundancy of a data track.                 (56) vers le support
d'enregistrement (41), le dispositif opaque compronant un Claims
dispositif (61) destin6 & ddvier le fais- 26           ceau laser dans Ia
direction radiale du 1. Recording apparatus for recording a substan-
support d'enregistrement (41) en forme tially spiral track in the form of a
guide groove       de disque, et (40) on a disk-shape recording medium
(41),          - un dispositif (62-78) g6nerateur d'un si- comprising:
gnal de commando transmis au dispositif - a laser beam source (56);
30           de deviation, le signal de commando - optical means (57-60)
for guiding a laser   .tant un signal composite ayant un pre- beam from
said laser beam source (56)              mier signal & une fr6quence
preddtermi- to said disk-shape recording medium                nde et un
second signal a une frdquence (41), said optical means including deflec-
infdrieure a la frequence pr~ddtermin~e tion means (61) for deflecting the
laser  35       at superpose au premier signal, beam In a radial direction
of said disk-               caract~ris6 en ce que: shape recording medium
(41);                     - un dispositif (55) de pilotage du support -
control signal generating means (62-78)            d'enregistrement en
forme de disque for generating a control signal supplied           avec une
vitesse lin~aire pratiquement to said deflection means, said control  40
constante (CLV) est present, et en ce signal being a composite signal
having a           que: first signal with a predetermined frequen-       -
le second signal est un signal de code cy and a second signal with a
frequency            de temps absolu ayant une information lower than said
predetermined frequency            de minutes, une Information de secondes
and superimposed on said first signal,  45         et une information de
trames sous forme characterized In that                              d'un
nombre decimal cod4 binaire. - means (55) for driving the disk-shape
recording medium  with a substantially     2. Appareil d'enregistrement
selon la revendica- constant linear velocity (CLV) are pro-       tion 1,
dans lequel le dispositif generateur d'un vided, and in that
50      signal de commando comprend une source - said' second signal is an
absolute time        d'un signal de code de temps absolu destinde code
signal having minutes information,       a cr6er le signal de code de temps
absolu, seconds information and frames informa-       une source de signaux
d'horloge destinde a tion in the form of a binary coded deci-      cr6er un
signal d'horloge ayant une fr6quence mal number.
55      6gale au double de la fr6quence pr~d~termi- nde, un dispositif de
modulation de code desti- 2. A recording apparatus as claimed in Claim 1,
nd A moduler le signal d'horloge par le signal wherein said control signal
generating means       de code de temps absolu, et un dispositif de 7    
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111111111 111111 * C   L  H S filtrage qui recoit un signal de sortie du
dispo-  durchzulassen. sitif de modulation par le code et qui est destIn6 &
transmettre une composante en fre- quence qui comprend la frdquence
preddtermi- n6e.                    - PatentansprUche 1. Aufteichnungsgerft
zum Aufzelchnen elner Im wesentlichen spiralformigen Spur In Form el-  io
nor F~hrungsnut (40) auf einem plattenformi- gen Aufzeichnungsmedlum (41),
mit - elner Laserstrahlquelle (56); - einer optischen Einrichtung (57 - 80)
zum Lelten des Laserstrahis von der Laser-  16 strahlquelle (56) zum
plattenf8rmigen Aufzeichnungsmedium (41), welche opti- sche Einrichtung
Uber elne Ablenkein- richtung (61) zum Ablenken des Laser- strahis in
radialer Rlchtung des platten-  20 f8rmigen Aufzsichnungsmediums (41)
verfUgt; - einer Steuersignalerzeugungseinrichtung (62 - 78) zum Erzeugen
sines Steuersi- gnals, das der Ablenkeinrichtung zuge-  25 frlhrt wird,
welches Steuersignal ein zu- sammengesetztes Signal ist, das ein er- stes
Signal mit vorgegebener Frequenz und ein zweites Signal mit einer Fre-
quenz aufweist, die geringer ist als die  30 vorgegebene Frequenz, und das
dem er- sten Signal lberlagert ist; - dadurch gekennzelchnet, daIJ - eine
Einrichtung (55) zum Antrelben des plattenf6rmigen  Aufzeichnungsmediums
36 mit im wesentlichen konstanter flinearer 53eschwindigkeit (CLV =
Constant Linear Velocity) vorhanden ist, und daB K>       - das zweite
Signal ein Kodiersignal flr die absolute Zeit ist, mit Minutenhnformation,
4o Sekundeninformation und Rahmeninfor- mation in Form einer bin~r
kodierten De- zimalzahl. 2. Aufzeichnungsgerat nach Anspruch 1, bel dem
45 die Steuersignalerzeugungseinrichtung ehne Kodiersignaiquelle fUr die
absolute Zeit auf- weist, um das Kodiersignal far die absolute Zeit zu
erzeugen, eine Taktsignalquelle zum Erzeugen eines Taktsignals mit einer
Fre-  so quenz, die das Doppette der vorgegebenen Frequenz ist, eine
Kodemoduliereinrichtung zur Kodemodulation des Taktsignals durch das Ko-
designal fdr die absolute Zeit, und eine Filter- einrichtung autweist, der
das Ausgangssignal  sr der Kodemoduiierelnrichtung zugeffhrt wird und die
dazu dient, eine Frequenzkomponente einschiieBlich der vorgegebenen
Frequenz 8    


