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disc recording and/or reproducing apparatus, the power of the laser beam
used for data recording is Field of the Invention
maintained constant by strict quality control of the re- cording medium
employed as the optical disc. Still al- This invention relates to a method
and an appa-   5   ternatively, the operation of the laser driving circuit
is ratus for controlling and detecting a record laser  controlled on the
basis of laser beam power data af- beam for recording data on an optical
recording me-  forded to a predetermined area of the optical disc. dium,
including output setting control of a recording  Meanwhile, the optimum
laser power in maintain- light source.
ing a sufficiently low error rate of data recorded on an 10 optical disc
depends on the characteristics of the re- PriorArt
cording medium employed as the optical disc and' may be fluctuated with
temperatures orwith the lapse Recently, a disc-shaped recording medium em-
of time. Some recording media may have only a nar- ployed in the optical or
magneto-optical signal record-  row energy window, as shown by a solid line
in Fig. ing and/or reproducing methods, such as an optical  15  1, such
that it is extremely difficult to set the laser disc or magneto-optical
disc, has been evolved and  power at a uniform value at the recording
system. presented tothe market. As such disc-shaped record-   When data
indicating an optimum laser power is ing medium, there are known a read
only memory or  recorded on a present area or sub-code of an optical ROM
type recording medium, such as a so-called     disc, not only is the
hardware complicated, since the compact disc, a so-called write once type
recording   20  data need be detected, but also sensitivity fluctu- medium,
on which the user can write data once, and  ations In the disc recording
region cannot be coped a rewritable or erasable recording medium on which
with. Moreover, with too steep a threshold, it may oc- data can be
rewritten or erased, such as a magneto-  cur that, due to Impurities, such
as dust and dirt, the optical disc.
pits cannot be formed for an extended period of time In an optical disc
recording and/or reproducing   25  required for the laser beam to pass
through these im- apparatus adapted forwriting and/or reading data on
purities. or from the write once type disc or rewritable optical  While it
may be contemplated to monitor the error disc, recording tracks on the
optical disc rotated at a  flag after recording to determine the optimum
laser constant angularor linearvelocity by application of a  power, this
method is unsatisfactory in real time re- spindle servo are scanned by a
laser beam for data  30  sponse and tolerability for local defects of the
record- recording and/or reproduction, while the optical head  ing medium.
having enclosed therein a laser diode driven by a las-  in the conventional
optical recording/reproducing erdriving circuit to output a laser light for
data record-  system, in which the recording tracks are scanned by ing
and/or reproduction and a photodetector for de-  a laser beam for data
recording and/or reproducing on tecting the laser beam irradiated on and
reflected   35  orfrom the optical recording medium, the light reflect-
from the disc is controlled by focusing and tracking  ed from the optical
recording medium is detected by servo control based on the detection output
from the  the optical head and the focusing or tracking servo
photodetector.                                     control of the laser
beam is performed on the basis In such optical disc recording/reproducing
sys-  ofthedetection output. Since the lightreflected bythe tem, adapted
for recording and/or reproducing data by   40  optical recording medium is
modulated by the pits scanning the recording tracks by the laser beam, the
formed on the recording tracks of the optical record- data cannot be
recorded reliably if the power of the  ing medium, that is, the recording
data, the servo sys- laser beam scanning the recording tracks during the
tem may be affected by the pits. recording mode is too small. On the other
hand, if the  Also, in the above optical recording and/or repro- power of
the laser beam scanning the recording   45  ducing system, in which the
recording tracks on the tracks during the reproducing mode is too large,
the  optical recording medium are scanned by a recording data recorded on
the recording tracks may be des-  laser beam emitted by the laser diode
pulse-driven in tructed or otherwise affected seriously. In this consid-
accordance with the recording data during the record eration, there is
disclosed in the Japanese Patent  mode to form the pits to record the data,
there is a Specification No. JP-A-6346632 a system In which   50  time lag
To of approximately 300 to 400 ns since the the intensity or volume of the
data recording/repro-  irradiation of the recording laser beam produced
upon ducing laser beam is detected to effect feedback con-  driving the
laser diode with a recording pulse [err] cor- trol of the driving circuit
for the laser diode issuing the  responding to the recording data until
start of forms- laser beam and in which an APC (Automatic Power    tion of
a pit PTon the recording track as shown in Fig. Control) servo loop for
maintaining the constant laser  55  2, such that the detection output
waveform of the re- beam power is switched in dependence upon various
cording laser beam irradiated on and reflected from operational modes to
suitably switch the beam power.  the recording track is also modulated with
the time lag Alternatively, with the above described optical    [err]. Thus
the conventional servo system operating on 2    



3                   EP 0371 880 B1                   4 the basis of the
detection output of the reflected re-  mode. cording laser beam exhibits
marked dependency on       It is a further object of the present invention
to the pit pattern or record data formed on the recording  provide a method
and an apparatus for controlling tracks such that it becomes necessary to
provide a  and detecting a recording laser beam wherein sub- wide dynamic
range automatic gain control circuit in   5   data such as time code
recorded by wobbling the pre- the servo system.
groove may be monitored reliably. Above all, in an optical
recording/reproducing ap-  It is a further object of the present invention
to paratus making use of an optical recording medium  provide a method and
an apparatus for controlling having the modulation factor by the recording
data  and detecting a recording laser beam wherein the re- signals equal to
about 60%, which is almost as high   10  cording laser beam may be
controlled satisfactorily as that of the compact disc, such as a write once
type  and the sub-data may be detected reliably. optical disc having a
layerof an organic dye base opt-  These aims are achieved according to the
inven- ical recording medium, the pattern of pits formed on  tion by a
method for controlling a recording laser the recording tracks during the
recording mode may  beam comprising affect the servo system thus presenting
a serious   15  irradiating an optical recording medium with a problem.
recording laser beam during the record mode for In an optical disc on which
guide grooves or pre-  forming pits and thereby recording data thereon,
grooves are formed for tracking servo purposes, it is    detecting the
intensity of a return laser beam disclosed in the Japanese Patent
Specification No.  of the recording laser beam reflected from said re-
JP-A-63087655 to wobble the pre-grooves to record  20  cording medium, and
secondary sub-data, such as the absolute time code,        controlling said
recording laser beam on the using the wobbling frequency component as the
sub-  basis of a detection output of the return laser light carrier.
However, since the return light detected by  beam intensity within a
predetermined time before the head during data recording is modulated with
the  actual pit formation on said optical recording medium time lag [err],
as shown in Fig. 2, absolute time code re-  25  by said recording laser
beam, characterized in that production cannot be achieved satisfactorily.
It Is be-  said recording laser beam is controlled by error sig- cause the
level fluctuations caused by reading the re-  nals including focusing and
tracking error signals of corded pits produce low-range spectral components
said recording laser beam formed on the basis of the which in turn lower
the C/N ratio of the wobbling fre-  detection output of the return laser
beam intensity. quency components to worsen the error rate of the   30
Thus, by application of the present invention to a absolute time code
seriously.                      recording system for an optical recording
medium, the Besides US-A-4 283 785 discloses a method and    rate of
occurrence of errors in data recorded on the an apparatus for controlling a
recording laser beam,  optical recording medium may be maintained at a low-
and a light output setting and controlling apparatus,  er level to enable
optical recording with high reliabili- wherein means are provided for
detecting the change   35  ty, and the control of the recording laser beam
may of reflectance in modulated light pulses irradiated to  be achieved
satisfactorily without being affected by the diskfrom a light source and
for controlling the out-  the pits formed in the optical recording medium.
put power of the light source according to the result  Therefore, when the
present Invention is applied of the detection.
to an optical recording/reproducing apparatus em- 40  ploying an optical
recording medium having a high SUMMARY OF THE INVENTION
factor of modulation by recording data, such as write- once type optical
recording disc having an organic It is therefore a primary object of the
present in-  dye base optical recording layer, recording may be vention to
provide an optical output setting control  achieved reliably with positive
focusing and tracking system In which a low error rate may be maintained
45  servo of the recording laser beam during the record- at the time of
data recording on the optical recording  ing mode. medium and in which a
light output of the data record-  In the case of an optical recording
medium on ing light source to the optical recording medium may  which
sub-data such as absolute time data are re- be automatically controlled to
an optimum state on  corded as wobbled pre-grooves, sub-data reproduc- the
real time basis.                          50  tion may be achieved without
being affected by read- It is a second object of the present invention to
ing of the pits by sampling the return laser beam de- provide a method and
an apparatus for controlling  tection signals within the time before pit
formation or and detecting a recording laser beam wherein, even  the time
during actual pit formation. with an optical recording and/or reproducing
appara-  The invention further relates to an apparatus tus employing an
optical recording medium having a   55  comprising a light source
forwriting data on an optical high factor of modulation by recording data
signals,  recording medium, focusing servo or tracking servo may be applied
reli-    photodetector means for detecting the volume ably to the recording
laser beam during the recording  of the light outputted from said light
source and re- 3    



5                   EP 0 371 880 B1                 6 flected by said
optical recording medium, and      producing apparatus shown in Fig. 3.
controlling means for controlling the light out-  Fig. 14 is a flow chart
showing the recording pow- put from said light source on the basis of a
detection  er setting operation by the system controller. output by said
detection means, said controlling means driving said lightsource   5
Embodiment with pulses to increase the light output of said light source
gradually, said controlling means controlling   By referring to the
drawings, a first embodiment the light output of said light source so that
the reflect-  of the present invention will be explained in detail. ed
light of a predetermined light volume is detected by  The block diagram of
Fig. 3 illustrates the con- said detection means after the lapse of a
predeter-  10  struction of a recording/reproducing system of an opt- mined
time since the output timing of a light pulse by  ical disc
recording/reproducing apparatus to which said light source until a
recording pit starts to be  the present invention is applied and in which
an opt- formed on said recording medium,                   ical disc 1
provided with a write-once type optical re- characterized in that said
light source is controlled by  cording medium is rotationally driven at a
constant lin- said controlling means on the basis of a first output  15
ear velocity and recording tracks on the disc 1 are from said photodetector
means before said predeter-  scanned with a laser beam of the optical head
20 to mined time elapses and a second output from said   effect optical
recording and/or reproducing of digital photodetector means after the lapse
of said predeter-  data of a predetermined data format on or from the mined
time.                                        disc. 20      The optical head
20 of the optical disc record- BRIEF DESCRIPTION OF THE DRAWINGS
ing/reproducing apparatus has enclosed therein such elements as a laser
diode 21 driven by a laserdriving Fig. 1 is a diagram showing an energy
window of  circuit 14 tooutputa laser beam fordigital data record- the
optical disc recording laser power.            ing or reproducing and a
photodiode 22 for detecting Fig. 2 is a waveform diagram showing the state
25  the laser beam radiated from the laser diode 21 and of changes In the
return light volume from the optical  reflected by the optical disc 1. The
recording tracks disc when forming a piton the optical disc by the laser
on the optical disc 1 are scanned by the laser beam beam.
outputted by the laser diode 21 to achieve data re- Fig. 3 is a block
diagram showing the record-   cording and/or reproducing on or from the
recording ing/reproducing system of an optical disc record-  30  tracks.
ing/reproducing apparatus according to a first em-    The recording system
of the optical disc record- bodiment of the present invention.
ing/reproducing apparatus includes, above all, an en- Fig. 4 is a circuit
diagram showing a detection am-  coder 12 for converting recording digital
data DIN SUP- plifier provided In the apparatus shown in Fig. 3.  plied
from an input terminal 10 by way of an input/out- Fig. 5 is a waveform
diagram for illustrating the   35  put interface 11 into a recording data
string of a pre- operation of the recording/reproducing system shown
determined data format and a recording pulse gener- in Fig. 3.
atorl 3forapplying recording pulses corresponding to Fig. 6 is a circuit
diagram showing a focusing er-  the recording data string to the laser
driving circuit 14. ror signal generating circuit in a head servo circuit
The laser diode 21 of the optical head 20 is driven with provided in the
recording/reproducing apparatus   40  the recording pulses corresponding to
the recording shown in Fig. 3.                                   data
string by the laser driving circuit 14 to record the Fig. 7 is a block
diagram showing a first mode of  digital data DIN on the recording tracks
of the optical detecting sub-data by the pre-grooves on the disc.  disc 1
as the above mentioned recording data string Fig. 8 is a diagrammatic view
showing the abso-  of the predetermined data format. lute time data of each
frame in the absolute time   45  The reproducing system of the optical disc
re- code.                                              cording/reproducing
apparatus includes, above all, a Fig. 9 isa circuit diagram of four-part
photodetec-  decoder 32, to which detection outputs of the photo- tors.
detector 22 of the optical head 20aresupplied byway Fig. 10 is a waveform
diagram showing practical  of a detection amplifier 31 as RF detection
signals. examples of EFM signals, return light beam and the   50   The
detection outputs of the reflected light from the sampling pulse when
recorded on the optical disc.  recording tracks on the optical disc 1,
scanned by the Fig. 11 is a block diagram showing a recording/re-  laser
light outputted from the laser diode 21 are sub- producing system of an
optical disc recording/repro-  jected at the decoder 32 to a decoding
operation cor- ducing apparatus according to another embodiment
responding to the encoding operation performed by of the present invention.
55  the recording system to produce detection outputs Figs. 12 and 13 are
diagrammatic views for illus-  which are issued by way of an output
terminal 33. trating the recording laser power setting control op-  The
optical disc recording/reproducing appara- eration by the system controller
in the recording/re-  tus is also provided with a head servo circuit 41
sup- 4    



7                  EP 0 371 880 B1                 8 plied with detection
outputs by the photodetector 22  by the resistors 132, 134, so that a
detection output of the optical head 20 from the detection amplifier 31.
voltage Vw Focusing and tracking errors of the laser beam are
RB the detection output that is the RF detection signal,   5   with RB
being a resistance of the resistor 134, Is out- and the biaxial actuator,
not shown, adapted for driv-  putted from the detection amplifier 31 via
the sam- ing the objective lens of the optical head 20, Is con-  pling
switch 136. trolled on the basis of these error signals to effect  Thus,
bysetting the ratio of the mean laser power head servo control inclusive of
focusing servo and  PR during the detection mode to the mean laser power
tracking servo control operations.           10  Pw during the recording
mode so that The recording pulse generator 13, the laser driv-
PR _ RA + RB ing circuit 14, the automatic power control(APC) cir-
Pw      RB cuit 15 controlling the output of the laser diode to a  the
output sensitivity of the detection amplifier 31 constantvalue and the
detection amplifier31 are con-  may be rendered constant irrespective of
the opera- trolled by a system controller 30 in accordance with  15  tional
mode. operational modes proper to these devices.           Also, during the
recording mode, as shown in Fig. The detection amplifier 31 is shown in
detail in  5, the detection output voltage Vw from the detection Fig. 4.
That is, the detection amplifier 31 is comprised  amplifier 31, that is the
detection output by the pho- of an operational amplifier 131 having a
non-inverting  todetector 22 detecting the laser beam emitted by the input
terminal grounded, an inverting input terminal  20  laser diode 21 of the
optical head 20 and reflected by connected via a resistor 132 to the
photodetector 22  the optical disc 1, is sampled during the recording of
the optical head 20 and an output terminal connect-  mode by the sampling
switch 136 within the range of ed to the inverting input terminal via a
resistor 133.  a preset time [err] during which the pit is actually formed
The point of junction between the photodetector 22  on the optical disc 1
by the laser beam. and the resistance 132 is grounded via a series circuit
25  The head servo circuit 41 forms, on the basis of of a resistor 134 and
a mode switch 135. The RF de-  a detection output voltage Vw(S/H) sampled
by the tection signal produced at the output terminal of the  sampling
switch 136 and held by the holding capacitor detection amplifier 31 is
sampled by means of a sam-  137, the aforementioned laser beam focusing and
pling switch 136 and held by a holding capacitor 137  tracking error
signals to perform the above men- before being outputted at the output
terminal.  30  tioned head control operations. The mode switch 135 and the
sampling switch       Thus, by performing the head servo control op- 136
are controlled by the system controller 30 In the  eration by forming the
laser beam focusing and track- following manner.
ing error signals on the basis of the detection output That is, the mode
switch 135 is adapted to switch  voltage Vw(S/H) obtained upon sampling the
detec- the input sensitivities of the detection amplifier 31 by  35  tion
output by the photodetector 22 within the range a mode control signal[err]
from the system controller  of the preset time [err] during which the pit
is actually 30 depending on the operational mode and is opened  formed on
the optical disc 1 by the laser beam output- and closed at the time of the
detection mode and the  ted from the optical head 20 during the recording
recording mode, respectively. The sampling switch  mode, the aforementioned
head servo control oper- 136 is cosed during the detection mode to sample
the   40  ations can be performed without being affected by RF detection
signal produced at an output terminal of  the pits formed on the optical
disc 1. the detection amplifier 31 with a sampling pulse [err]  In the
above described embodiment, the sam- formed from the recording pulse
corresponding to the  pling switch 136 and the holding capacitor 137 are
recording data string during the recording mode atthe  provided at an
output stage of the detection amplifier system controller 30to hold the
sampled values atthe   45  31 and the detection output by the photodetector
22 hold capacitor 137.                               of the optical head 20
is sample-held within the preset During the detection mode, with the mode
switch  time [err] the head servo circuit 41 performing the laser 135
opened, the total detection output current [err] by  beam focusing and
tracking servo control operations the photodetector 22 of the optical head
20 flows  on the basis of the sample-held output. However, through the
resistor 133 via the resistor 132, so that,  50  since the detection output
by the photodetector 22 with a resistance of the resistor 132 expressed as
RA,  during the recording mode remains at the high signal a detection
output voltage [err] Is outputted from  level during the preset time [err]
since irradiation of the the detection amplifier 31 via the sampling switch
laser beam until the start of pit formation, as shown 136.
in Fig. 5, and falls to a low signal level after the lapse During the
recording mode, with the mode switch  55  of the preset time[err] peak
holding means may be pro- 135 closed, the total detection output current
[err] by the  vided at an input stage to the head servo circuit 41,
photodetector 22 of the optical head 20 is introduced  instead of providing
sample-hold means at an output into the detection amplifier 31, after
current division 5    9                  EP 0 371 880 B1                10 



stage of the detection amplifier31, and the peak hold-  ves 52. Turning to
a practical example of the absolute ing means may be caused to operate
during the re-  time code, it is divided into 75 Hz frames for assuring
cording mode, to produce the similar effect to that of  interchangeability
with the compact disc CD. Each the embodiment shown In Fig. 4.
Alternatively, sam-  frame is associated with 42-bit absolute time data or
ple-holding means may be provided at the output   5   absolute time code DT
shown in Fig. 8. This absolute stage of the error signal forming means,
instead of  time data DT Is made up of a 4-bit sync code SYNC, providing
sample-holding means at the output stage  minute, second and frame data
MIN, SEC and FRM of the detection amplifier 31, as in the above descri-
each represented by 8-bit BCD code, and 14-bit error bed embodiment shown
in Fig. 4, and the error sig-  check data CRC. The absolute time data DT is
formed nalsformed on the basis of the detection output bythe   10  by the
NRZ code having a bit rate of 3.15 kbps. This photodetector 22 may be
sample-held by the sample  absolute time data is biphase mark modulated
with holding means within the preset time[err]to effect the  6.3 kHz bit
clocks and the modulated signal is further laser beam focusing and tracking
servo control oper-  frequency modulated to produce the wobbling signal
ations.                                          which Is the FM signal
having a subcarrierfrequency Fig. 6 shows an embodiment of the head servo
15  of 22.05 kHz. When preparing a master disc for a circuit 41 in which a
sampling switch 142 and a hold-  write-once or erasable optical disc, the
light beam ing capacitor 143 are provided in the output stage of  from the
light source for preparation of the master an operational amplifier 141
forming the focusing er-  disc is wobbled radially of the disc on the basis
of the rorsignal. The operational amplifier 141 Is adapted to  wobble
signal for recording the absolute time code form the focusing error signal
from four-part detector  20  data DT of the CD format. This pre-groove
recording outputs [err]  of the photodetector 22 of  format is called the
absolute time in pregroove orATIP the optical head 20.
format. The wobbling frequency of 22.05 kHz is se- Inasmuch as the
frequency range of the errorsig-  lected to be affected toa laserextent by
the recording nals formed in the head servo circuit 41 is markedly  data
proper or EFM signal or by the servo signal. lower than that of the RF
detection signal produced at  25  Referring to Fig. 9, a photodetector 54
of an opt- the photodetector 22 of the optical head 20, the prop-  ical
head 53 shown in Fig. 7 for detecting the return erties required of the
circuit devices may be lower if  laser beam has four light-receiving
sections 54A, the error signals are sample-held at the head servo  54B, 54C
and 54D slit In the track direction and in the circuit 41, instead of
sample holding the RF detection  direction orthogonal thereto. For example,
the sum signal at the output stage of the detection amplifier  30  SAB of
the outputs from the light receiving sections 31, as in the above described
embodiment.        54A and 54B and the sum [err] of the outputs from the
Meanwhile, in an optical disc in which pre-groo-  light receiving sections
54C and 54D are supplied to ves or guide grooves are formed for tracking
servo, It  a subtractor 55 of Fig. 7. The difference of these sig- is known
from the Japanese Patent Specification No.  nals [err] is taken at a
subtractor 55 so that a JP-A-6387655, to form these pre-grooves by wobble
35  push-pull output signal [err] is produced. This push- recording by
wobble signals obtained by modulating  pull output signal Spp Is supplied
to a sample-hold cir- sub-data such as absolute time code. When the opt-
cuit 57, to which a sampling pulse [err] from a sam- ical disc on which the
pre-grooves are formed bywob-  pling pulse generator 58 Is also supplied
and the out- ble recording is Irradiated with a recording laser beam  put
from the sample-hold circuit 57 is supplied to a for pit formation during
the recording mode, the prob-  40  band-pass filter 56 where the wobbling
frequency lem is raised that optimum time code detection can-  component of
22.05 kHz is taken out. Fig. 10 shows not be achieved since the waveform of
the return las-  examples of an EFM signal [err]obout to be record- er beam
is modulated with the time lag [err] as shown in  ed, a return laser beam
[err] and the sampling pulse Fig. 5.
[err] The sampling pulse generator 58 is responsive In the presentsecond
embodimentof the present  45  tothe inputting of the EFM signal [err] to
produce the invention, the sub-data by the pre-grooves are detect-
sampling pulse [err] within the range of the preset de- ed on the basis of
the detection output of the return  lay time [err] which should elapse
before the pit starts to laser beam during the preset time [err] which
should  be formed. This sampling pulse [err] is transmitted to elapse
before the pit starts to be actually formed on  the sample-hold circuit 57
to sample-hold the push- the optical disc bythe recording laser beam, or
the de-  50  pull output signal Spp. The output from the band-pass tection
outputof the return laser beam within the time  filter 56 Is transmitted to
an ATIP decoder 59 where interval in which the pit is actually formed.
the absolute time or ATIP data PT is read from the That is, in the
write-once or erasable type optical  wobble signal and outputted. disc 51
shown in Fig. 7, pre-grooves or guide grooves  In the above construction,
the absolute time data 52 are previously formed with wobbling at the fre-
55   DT may be detected satisfactorily during the record- quency, of, for
example, 22.05 kHz, for tracking ser-  Ing mode from the push-pull output
of the return laser vo, and the absolute time code as the sub-data is  beam
detection signal since the wobble signal com- modulated by the wobbling
frequency of the pre-groo-  ponent can be detected without being affected
by the 6    11                 EP 0 371 880 B1                 12 



low frequency component due to reading the pits re-  system controller 90
operates to apply a recording corded on the disc 51.
pulse of a predetermined period from the recording When a pulse other than
the sampling pulse [err]    pulse generator 73 to the laser driving circuit
74 to such as a sampling pulse [err] sampling the time T  pulse-drive the
laser diode 81 of the optical head 80 during which the recording laser beam
corresponding   5   to raise the laser power gradually a shown in Fig. 12
to the EFM signal [err] is irradiated for forming the pit,  and atA in Fig.
13 to effectwriting on a recording track is employed, the wobble signal
component may be   in the table of contents orTOC(Table of Content) area
detected without being affected by the low frequency  of the optical disc
which is not in use to perform the components produced by reading the pits
recorded  laser power setting operation in accordance with the on the disc
51 so that the absolute time data DT can  10  control sequence shown in the
flow chart of Fig. 14. be detected satisfactorily.
When the laser diode 81 of the optical head 80 is During the detection or
reproducing mode of    pulse-driven to effect the recording on theoptical
disc reading the prerecorded pits, when the sum signal  with a sufficiently
high recording laser power, a re- (RF signal) of the signal SAB and [err]
Is obtained, and  cording pit P is formed after lapse of a predetermined
the push-pull output signal is sampled with a sampling   15  time [err]
since the output timing to of the recording laser pulse capable of sampling
a time portion indicating an  pulse as shown at B in Fig. 12. Since the
reflectivity unrecorded area or land of the sum signal, the wobble  is
lowered at the site of the recording pit P. the return signal component may
be detected without being af-  light volume from the optical disc 61 Is
modulated, as fected by the lowfrequency components produced by  shown at C
in Fig. 12. When the laser diode 81 of the reading the pits.
20  optical head 80 Is pulse driven to raise the laser power In the circuit
of Fig. 7, the construction and the  gradually as shown at A in Fig. 13 to
effect the record- operation of the recording and reproducing system for
ing on the optical disc 61, the return lightvolumefrom the EFM signals are
the same as those ofthe first em-  the optical disc 61 is increased
gradually until it un- bodimentof Fig. 3 and hence are not repeated forsim-
dergoes inflection with formation of the recording pit plicity.
25  shown at C in Fig. 12 and at B in Fig. 13. When the By way of a third
embodiment of the present in-  recording laser power has become
sufficiently high to vention, a light output setting and control device
form the recording pit P, the modulation factor of the adapted forsetting a
laseroutputwhen recording data  return light volume becomes constant, as
shown at C on an organic dye base optical recording medium in  in Fig. 13.
an optical disc recording/reproducing apparatus of  30  With the present
optical disc recording/reproduc- the firstorsecond embodimentwill be
hereinafter ex-  ing apparatus, while the laser diode 81 of the optical
plained.                                          head 80 is pulse-driven
to raise the laser power grad- In the block diagram of Fig. 11, only those
por-  ually as shown at A in Fig. 13 to effect the recording tions of a
recording/reproducing system of the first  on the optical disc 61, the
return light volume from the embodiment of the optical disc
recording/reproducing   35  optical disc 61 is sampled at a predetermined
timing apparatus shown in Fig. 3 that are modified from Fig.  t1 before the
lapse of the predetermined time [err] since 3 are shown. Also the parts or
components indicated  the output timing to of the recording laser pulse and
by the same numerals as those used in the first em-  at another
predetermined timing t2 after the lapse of bodiment are not explained for
brevity.           the predetermined time [err] since the output timing to.
The block diagram of Fig. 11 shows an arrange-  40  From a first sampled
value [err] produced by the first ment of a recording/reproducing system of
the optical  sampling pulse [err] and a second sampled value D2 disc
recording/reproducing apparatus in which digital  produced by the second
sampling pulse SP2, the data are optically recorded and/or reproduced on or
point of inflection of the return light volume or the from an optical disc
61 formed by a write-once type  point of the constant modulation factor of
the return optical recording medium in accordance with a pre-  45  light
volume Is detected, and the laser driving circuit scribed data format, such
as the data format meeting  74 Is then controlled by the system controller
90 so the CD standards, by rotating the disc 61 by a spindle  that the
laser power at this point proves to be an op- motor62 at A
constantangularvelocity forcausing the  timum recording laser power.
optical head 80 to scan the recording tracks of the  Thus, in the flow
chartof Fig. 14showing the con- optical disc 61 by a laser beam.
50  trol sequence for the recording laser power setting The operation of
the recording pulse generating  operation bythe system controller 90, a
desired value circuit 73 and the laser driving circuit 74 in the optical
MDt for the modulation factor MD for the return light disc
recording/reproducing apparatus is controlled by  volume by the recording
pit on the disc 61 and a de- the system controller 90 to which the
detection output  sired value Mt for the rate of change of the modulation
from the photodetector 82 of the optical head 80 is  55  factor M are set
at a first step S1. At the next step S2, supplied by way of the detection
amplifier 91 and the  variables N and MD(N) are initialized to zero (N=0,
analog-to-digital converter 94.                   MD(N)=0) and the step of
change [ERR] of the recording In the recording laser power setting mode,
the  laser power [ERR] Is set for example to 0.1 mW. 7    13
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At the next third step S, N=N+1 is set. At the next  comprising step S4 the
first sampling value D0 by the first sam-      irradiating an optical
recording medium (1) pling pulse SP1 taken. At the next step S5, the second
with a recording laser beam during the record sampling value D2 by the
second sampling pulse SP2    mode forforming pits and thereby recording
data is taken.                                     5       thereon, At the
next step [err], the modulation factor MD(N)        detecting the intensity
of a return laser is calculated from the sampling values D1 and D2 by  beam
of the recording laser beam reflected from MD(N)[err] At the next step
[err] the rate of change  said recording medium (1), and M(N) of the
modulation factor MD(N) is computed            controlling said recording
laser beam on from the modulation factor MD(N) computed at the   10  the
basis of a detection output of the return laser step [err] and the
modulation factor MD(N-1) atthe pre-  light beam intensity within a
predetermined time ceding sampling by M(N)=MD(N)-MD(N-1).
before actual pit formation on said optical record- At the next step [err]
a decision is made as to     ing medium (1) by said recording laser beam,
whether the modulation factor MD(N) and the rate of   characterized in that
said recording laser beam is change thereof computed at the step [err] and
87 have   15  controlled within said predetermined time by er- become
smaller than the desired values MDt and Mt.    ror signals including
focusing and tracking error If the result of decision at the step [err] is
NO, that is, if  signals of said recording laser beam formed on the
modulation factor MD(N) of the return lightvolume  the basis of the
detection output of the return las- is not a constant value, the program
proceeds to the  er beam intensity. ninth step [err] the recording laser
power PWR   20 so that [err] where PRE stands for the value  2. An
apparatus for controlling a recording laser of the read-out laser power.
The program then reverts  beam comprising to thethird step [err] ofthe
third       a laser light source (21) for Irradiating an to eight steps
[err]                             optical recording medium (1) with a
recording las- By repeating the steps S to [err] bywayof the ninth  25  er
beam for forming pits and thereby recording steps [err] the laser diode 81
of the optical head 80 is  data thereon, pulse driven to raise the laser
power gradually to ef-     detection means (22) for detecting the in- fect
recording on the disc 61.                         tensity of a return laser
beam of the recording las- When the result of the decision at step [err] is
YES,  er beam reflected from said recording medium that is, when the
modulation factor MD(N) of the re-  30  (1), and turn light volume becomes
constant, the program pro-       control means (30) for controlling said
re- ceeds to the tenth step [err] atwhich the prevailing las-  cording
laser beam on the basis of a detection er power [err] is set as the optimum
recording laser    output of return laser beam intensity within a pre-
[err] to complete the recording power setting    determined time before
actual pit formation on operation.                                    35
said optical recording medium (1) by said record- The system controller 90
controls the operation    ing laser beam, of the laser driving circuit 74
so that the recording las-  characterized in that it further comprises
servo er power proves to be the aforementioned optimum      means (41) for
forming error signals inclusive of recording laser power [err] during the
recording      focusing or tracking error signals of said record- mode and
so that the read-out laser power PRE be-  40  ing laserbeam for controlling
said recording laser comes lower than the optimum recording laser power
beam within said predetermined time on the ba- [err] during the reproducing
mode.                       sis of the detection output by said detection
It will be noted that, although the recording laser  means (22) for thereby
controlling the recording power setting control operation is performed in
the   beam. above embodiment with the use of the TOC area of  45 the
optical disc 61, it is also possible to control the las-  3. The apparatus
according to claim 2, character- er driving circuit 74 by the system
controller 90 by  ized in that said servo means (41) forms said er-
sampling the return lightvolume from the disc 61 with  ror signals on the
basis of a peak-hold output ob- the sampling pulses[err] during the
recording op-  tained by peak holding the detection output by eration on
the recording track to maintain the opti-  50  said detection means (22) to
control said record- mum recording laser power [err] at all times from
ing laser beam. the ratio of the first sampling value D1 to the second
sampling value D2.                                4. A method for detecting
a recording laser beam comprising irradiating an optical recording me- 55
dium (51) with a recording laser beam forforming Claims
pits and recording data during the recording mode, said optical recording
medium (51) having 1. A method for controlling a recording laser beam
sub-data previously recorded thereon as pre- 8    Atthe next third step S3,
N=N+1 is set At the next  comprising 



step S4, the first sampling value D1 by the first sam-       irradiating an
optical recording medium (1) pling pulse SP1 taken. At the next step S5,
the second  with a recording laser beam during the record sampling value D2
by the second sampling pulse SP2     mode for forming pits and thereby
recording data is taken.                                      5
thereon, At the next step [err] the modulation factor MD(N)
detecting the intensity of a return laser is calculated from the sampling
values D1 and D2 by    beam of the recording laser beam reflected from
[err] At the next step S7, the rate of change    said recording medium (1),
and M(N) of the modulation factor MD(N) is computed
controlling said recording laser beam on from the modulation factor MD(N)
computed at the   10  the basis of a detection output of the return laser
step S6 and the modulation factor MD(N-1) at the pre-  light beam intensity
within a predetermined time ceding sampling by M(N)=MD(N)-MD(N-1).
before actual pit formation on said optical record- At the next step [err\
a decision is made as to      ing medium (1) by said recording laser beam,
whether the modulation factor MD(N) and the rate of    characterized in
that said recording laser beam is change thereof computed at the step [err]
have   15  controlled within said predetermined time by er- become smaller
than the desired values MDt and Mt.     ror signals including focusing and
tracking error If the result of decision at the step [err] is NO, that is,
if  signals of said recording laser beam formed on the modulation factor
MD(N) of the return lightvolume  the basis of the detection output of the
return las- is not a constant value, the program proceeds to the   er beam
intensity. ninth step [err]for setting the recording laser power PWR   20
so that [err] where PRE stands for the value   2. An apparatus for
controlling a recording laser of the read-out laser power. The program then
reverts  beam comprising to the third step S3 to repeat the operations of
the third   a laser light source (21) for irradiating an to eight steps S3
to Ss.                               optical recording medium (1) with a
recording las- By repeating the steps S3to S8 by way of the ninth  25  er
beam for forming pits and thereby recording steps [err], the laser diode 81
of the optical head 80 is  data thereon, pulse driven to raise the laser
power gradually to ef-       detection means (22) for detecting the in-
fect recording on the disc 61.                         tensity of a return
laser beam of the recording las- When the result of the decision at step
[err] is YES,  er beam reflected from said recording medium that is, when
the modulation factor MD(N) of the re-  30  (1), and turn lightvolume
becomes constant, the program pro-          control means (30) for
controlling said re- ceeds to the tenth step [err] at which the prevailing
las-  cording laser beam on the basis of a detection er power [err] is set
as the optimum recording laser     output of return laser beam intensity
within a pre- power [err] to complete the recording power setting
determined time before actual pit formation on operation.
35      said optical recording medium (1) by said record- The system
controller 90 controls the operation     ing laser beam, of the laser
driving circuit 74 so that the recording las-  characterized in that it
further comprises servo er power proves to be the aforementioned optimum
means (41) for forming error signals inclusive of recording laser power
[err] during the recording       focusing or tracking error signals of said
record- mode and so that the read-out laser power PRE be-  40  ing laser
beam for controlling said recording laser comes lower than the optimum
recording laser power     beam within said predetermined time on the ba-
[err] during the reproducing mode.                     sis of the detection
output by said detection It will be noted that, although the recording
laser  means (22) for thereby controlling the recording power setting
control operation is performed in the    beam. above embodiment with the
use of the TOC area of  45 the optical disc 61, it is also possible to
control the las-  3. The apparatus according to claim 2, character- er
driving circuit 74 by the system controller 90 by   ized in that said servo
means (41) forms said er- sampling the return lightvolume from the disc 61
with  ror signals on the basis of a peak-hold output ob- the sampling
pulses [err] during the recording op-   tained by peak holding the
detection output by eration on the recording track to maintain the opti-
so  said detection means (22) to control said record- mum recording laser
power [err] at all times from      ing laser beam. the ratio of the first
sampling value [err] to the second sampling value [err]
4. A method for detecting a recording laser beam comprising irradiating an
optical recording me- 55      dium (51) with a recording laser beam for
forming Claims                                                 pits and
recording data during the recording mode, said optical recording medium
(51) having 1. A method for controlling a recording laser beam     sub-data
previously recorded thereon as pre-    15                  EPO 371 880 B1
16 grooves (52) with wobbling,                     8. A light output
setting and controlling apparatus detecting a return laser beam of said re-
comprising 



cording laser beam reflected from said optical re-       a light source
(81) for writing data on an cording medium (51), and
optical recording medium (61), detecting said sub-data formed by said   5
photodetector means (82) for detecting pre-grooves (52) on the basis of a
detection out-  the volume of the light outputted from said light put of
said return laser beam during a predeter-   source (81) and reflected by
said optical record- mined time Interval before the pit starts to be    ing
medium (61), and formed on said optical recording medium (51) by
controlling means (90) for controlling the said recording laser beam or
during the time the   10  light output from said light source (81) on the
ba- pit is being formed on said optical recording me-  sis of a detection
output by said detection means dium (51).
(82), said controlling means (90) driving said 5. An apparatus for
detecting a recording laser       light source (81) with pulses to increase
the light beam comprising:                           15      output of said
light source (81) gradually, said a laser light source for irradiating an
opti-  controlling means (90) controlling thee light out- cal recording
medium (1) with a recording laser    put of said light source (81) so that
the reflected beam forforming pits and thereby recording data    light of a
predetermined light volume is detected thereon, said recording medium (51)
having sub-    by said detection means (82) after the lapse of a data
previously recorded thereon as pre-grooves  20  predetermined time since
the output timing of a (52) with wobbling,
light pulse by said lightsource (81) until a record- detection means (53)
for detecting said re-  ing pit starts to be formed on said recording me-
turn laser beam of said recording laser beam re-   dium (61), characterized
in that said light source flected by said optical recording medium (51),
(81) is controlled by said controlling means (90) and
25      on the basis of a first output from said photode- sub-data
detection means (54Ato 54D) for     tector means (82) before said
predetermined detecting said sub-data formed by said pre-groo-   time
elapses and a second output from said pho- ves (52) on the basis of a
detection output of said  todetector means (82) after the lapse of said
pre- return laser beam during a predetermined time      determined time.
interval before the pit starts to be formed on said  30 optical recording
medium (51) by said recording  9. The apparatus according to claim 8,
character- laser beam or during the time the pit is being     ized in that
said controlling means (90) computes formed on said optical recording
medium (51).      the modulationfactorofthelightvolumeof there- flected
light from said optical recording medium 6. The apparatus according to
claim 5, character-  35  (61) on the basis of said first and second
outputs, ized in that said detection means (53) has a pair  compares the
computed value of the modulation of light receiving sections (54A, 54B;
54C, 54D)   factor and the desired value of the modulation each of which is
divided into at least two portions  factor and controls said light source
(81) on the in a direction parallel to the tangential direction of  basis
of the results of comparison. said pre-grooves (52) and differential
outputs are  40 obtained from each of said pair of light receiving  10. The
apparatus according to claim 9, character- sections (54A, 54B; 54C, 54D).
ized in that said controlling means (90) computes the rate of change of the
modulation factor of the 7. The apparatus according to claim 5 or claim 6,
lightvolume of the reflected light from said optical characterized in that
said sub-data reproducing   45  recording medium (61) on the basis of the
first means comprises filter means (56) for taking out   and second
outputs, compares the computed val- only the components based on the
wobbling of       ue and the desired value of the rate of change of said
pre-grooves (52) from the output of said de-  the modulation factor and
controls said light tection means (53), sample-hold means (57) for
source (81) on the basis of the results of compar- sample-holding the
output of said filter means   50  ison. (56) on the basis of sampling
pulses produced during a predetermined time Interval before the pit starts
to be formed on said optical recording  PatentansprOche medium (51) by said
recording laser beam or dur- ing the time the pit is formed on said optical
re-  55   1. Verfahren zum Steuern eines Aufzeichnungsia- cording medium,
and decoding means (59) for re-    serstrahis, das umfal~t producing the
sub-data from the output of said           Bestrahlen sines optischen
Aufzeich- sample-holding means (57).                         nungsmediums
(1) mit einem Aufzeichnungsla- 9    17                 EP 0371 880 B1
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Bildung von Pits und dadurch zur Aufzeichnung     Ermittlungselnrlchtung
(22) erhalten wird, um von Daten darauf,
den Aufzecbhnungslaserstrahl zu steuern. Ermittein der Intensitit sines
Ruckkehrla- serstrahis des Aufzeichnungslaserstrahis, der   c   4.
Verfahren zum Ermitteln sines Aufzeichnungsla- von dem Aufzelchnungsmedium
(1) reflektiert       serstrahia, das ein Bestrahlen sines optischen wird,
und                                         Aufzeichnungsmediums (51) mit
einem  Auf- Steuern des Aufzeichnungslaserstrahis
zeichnungslaserstrahl zur Bildung von Pits und auf der Grundlage eines
Ermittlungsausgangssl-    Aufzelohnungsdaten wihrend des Aufzeich- gnals
der Ruckkehrlaserlichtstrahlintensitat in-  fO  nungsmodus umfallt, wobel
das optische Auf- nerhalb eaner vorgegebenen Zeit vor einer tat-
zeichnungsmedium (51) Subdaten hat, die vor- sachlichen Pit-Bildung auf dem
optischen Auf-      her darauf als Vornuten (52) durch Wobbeln auf-
zeichnungsmedium  (1) durch den Aufzelch-         gezeichnet wurden,
nungslaserstrahl,                                       Ermittin eines
Ruckkehrlaserstrahis des dadurch gekennzelchnet, dals der Auf-  15
Aufzeichnungslaserstrahis, der ywm optischen zeichnungslaserstrahl
Innerhalb dieservorgege-    Aufzeichnungsmedium (51) reflektiert wird, und
benen Zelt durch Fehlersignale einschliesllich          Ermitteln der
Subdaten, die durch die Vor- durch Fokussierungs- und Spurfehlersignale des
nuten (52) auf der Grundlage eines Ermittlungs- Aufzeichnungslaserstrahis
gesteuert wird, die     ausgangasignals des Rfdckkehrlaserstrahls wih- auf
der Grundlage des Ermittlungsausgangssi-  20  rend elnes vorgegebenen
Zeitintervalls gebildet gnals der RUfckkehrlaserstrahlintensitat gebildet
sind, bevor begonnen wird, dail das Pit auf dem werden.
optischen Autzeichnungsmedium (51) durch den Aufzebchnungslaserstrahl
gebildet wird, oder 2. Vorrichtungzum SteuerneinesAufzelchnungsla-
wihrend derZeit, wihrend derdas Pit gerade auf serstrahis, die umfagt
25      demoptischenAufzelchnungsmedium (51) gebil- eine Laserlichtquelle
(21) zum Bestrahlen    det wird. eines optischen Aufzeichnungsmediums (1)
mit elnem Aufzebchnungslaserstrahl zur Bl~dung von  5. Vorrichtung zur
Ermittlung einesAufzeichnungs- Pits und dadurch zur Aufzeichnung von Daten
laserstrahis, die umfaSt: darauf,                                   30
eine Laserlichtquelle zum Bestrahlen ei- elne Ermittlungseinrichtung (22)
zur Er-     nes optischen Aufzeichnungsmediurns (1) mit ei- mittlung der
Intensitat eines Rfckkehrlaser-      nem Aufzeichnungslaserstrahl zur
Bildung von strahis des Aufzeichnungslaserstrahls, der von    Pits und
dadurch zur Aufzeichnung von Daten dem Aufzeichnungsmedium (1) reflektiert
wird,     darauf, wobei das Aufzeichnungsmedlum (51) und
35      Subdaten hat, dievorhercdarauf als Vornuten (52) elne
Steuereinrichtung (30) zum Steuern      durch Wobbeln aufgezeichnet sind,
des Aufzeichnungslaserstrahis auf der Grundla-          eine
Ermittlungseinrichtung (53) zur Er- ge eines Enmittlungeausgangseignals der
ROck-     mittlung des Rfckkehrlaserstrahis des Aufzeich-
kehrlaserstrahlintensitit innerhalb einer vorge-  nungslaserstrahis, der
durch das optische Auf- gebenen Zeit vor einer tatsachlbohen Pit-Bildung
40  zeichnungamedium (51) reflektiert wird, und auf dem optischen
Aufzelchnungsmedium (1)               elne   Subdaten-Ermktlungseinrichtung
durch den Aufzeichnungslaserstrahl,               (54A bis 54D) zum
Ermittein der Subdaten, die dadurch gekennzelchnet, daB sie weiter
durch die Vornuten (52) auf der Grundlage sines sine Servoeinrichtung (41)
umfal~t zur Bildung    Ermittlungsausgangssignals des Rfckkehrla- von
Fehiersignalen   elnschllel&lich   von   45  serstrahis wahrend eines
vorgegebenen Zeitin- Fokussierungs- oder Spurfehlersignalen des
tervalls gebildet sind, bevor begonnen wird, dalB Aufzelchnungslaserstrahis
zum  Steuern des        das Pit auf dem optischen Aufzeichnungsmedi-
Aufzelcbhnungslaserstrahls innerhalb der vorge-   um (51) durch den
Aufzeichnungslaserstrahl ge- gebenen Zelt auf der Grundlage des
Ermittlungs-    bildet wird, oder wahrend der Zeit, wahrend der
ausgangesignals durch die Ermittlungseinrich-  5o  das Pit gerade auf dem
optischen Aufzeich- tung (22), um dadurch den Aufzeichnungsstrahl
nungsmedium (51) gebildet wird. zu steuern. 6. Vorrichtung nach Anspruch 5,
dadurch gekenn- 3. Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dalB die Ermittlungseinrichtung (53) ein zeichnet, daB die
Servoeinrichtung (41) die Feh-  55  Paar von Uchtempfangsabschnitten (54A,
54B; lersignale auf der Grundlage eines Spitzenhaltb-  54C, 54D) aufweist,
von denen jeder in zumin- Ausgangssignals (Peak-Hold-Ausgangsignal)
dest zwei Bereiche in einer Richtung parallel zur bildet, das durch eine
Spitzenhaltung (Peak-Hdl-  tangentialen Richtung der Vornuten (52) unter-
10    19                 EP 0 371 880 B1                 20    I flhliII
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tilt ist, und Differenzausgangssignale von je-  9. Vorrichtung nach
Anspruch 8, dadurch gekenn- dem des Paares der Lichtempfangsabschnitte
zeichnet, daBl die Stbuereinrichtung (90) den Mo- (54A, 54B; 54C, 54D)
erhalten werden.             dulationsfaktor des Lichtvolumens des von dem
optischen Aufzeichnungsmedium (61) reflektier- 7. Vorrichtung nach Anspruch
5 oder 6, dadurch go-   5  ton Llchts auf der Grundlage des ersten und
kennzeichnet, dall die Subdatbn-Wiedergabe-       zweiten Ausgangasignals
berechnet, den berech- Einrichtung eine Fllbtreinrichtung (56) umrfalt,
neten Wort des Modulationsfaktors mit dam ge- um nur die Komponentbn
herauszunehmen, die        wOnschten Wert des Modulationsfaitors ver- auf
dem Wobbein der Vornuten (52) von dem         gleicht und die ichtquelle
(81) auf der Grundlage Ausgangssignal der Ermittlungseinrichtung (53)  lo
der Ergebnisse des Vergleichs steuert. basieren, eine
Abtasthalteelnrlchtung (57) zum Abtast-Halten des Ausgangsslgnals der
Filtorein-  10. Vorrichtung nach Anspruch 9, dadurch gekenn- richtung (56)
auf der Grundlage derAbtastimpul-   zeichnet, daiS die Stbuereinrichtung
(90) die An- se, die wahrend elnes vorgegebenen Zeitinter-     derungsratb
des Modulationsfaktors des Lichtvo- valls erzougt werden, bevor begonnen
wird, daB   15  lumens des vom optischen Aufzeichnungsmedi- das Pit auf dem
optischen Aufzeichnungsmedi-      um (61) reflektierten Lichts auf der
Grundlage um (51) durch den Aufzeichnungslaserstrahl go-    des ersten und
zweiten Ausgangssignals berech- bildet wird, oder wahrend der Zeit, wahrend
der   net, den berechneten Wertmitdem gewinschten das Pit auf dom optischen
Aufzeichnungsmedl-      Wert der Anderungsratb des Modulationsfaktors um
gebildet wird, und eine Decodiereinrichtung   20  verglolcht und die
Uchtquelle (81) aufder Grund- (59) zum Reproduzieren der Subdaton von dem
lage der Ergebnisse des Vergleichs stbuert. Ausgangssignal der
Abtasthaltbeinrchtung (57). 8. Lichtausgangsslgnaleinstoll- und
stbuervorrich-  Rovendlcations tung, die aufweist:                       25
eine Lichtquelle (81) zum Schreiben von   1. Proo6de de commando de
faisceau laser d'enre- Daten auf oinem optischen Aufzeichnungsmedl-
gistrement, comprenant les operatlons suivan- um (61),
tos: eine Photodeotktoreinrichtung (82) zum            Irradier un support
d'enregistrement opti- Ermittoin des Lichtvolumens, das von der Licht-  30
quo (1) a l'aide d'un faisceau laser d'enregistre- quelle (81) ausgogeben
und durch das optische     ment lors du mode enregistrement afin de former
Aufzeichnungsmedlum (61) reflektiert wird, und    des alv6oles et, ainsi,
enregistrer des donnees eine Stbuereinrichtung (90) zum Stbuern      sur
colul-ci, des Likhtausgangssignals von der Uchtquelle             d6tector
l'intensit6 d'un faisceau laser de (81) auf der Grundlage eines
Ermittlungsaus-  35  retour du faisceau laser d'enregistrement, qui a
gangesignals durch die Ermittlungseinrichtung     ete refl6chi par ledit
support d'enregistrement (82),
(1), et wobei die Steuereinrichtung (90) die Licht-       commander ledit
faiscoeau laser d'enregis- quelle (81) mit Impulson antreibt, um das Licht-
trement en fonction d'un signal de sortie de de- ausgangssignal der
Uchtquelle (81) nach und   40  tection de l'intensite du faisceau laser de
retour nach zu steigern, wobei die Stbuereinrichtung     dans les limites
d'un temps predtebrmine avant la (90) das Lichtausgangssignal der
Lichtquelle (81)  formation reelle de l'alveole sur ledit support so
stourt, daB des reflektlerte Lichtesnesvorge-  d'enregistromentoptique (1)
par leditfaisceau la- gebenen Uchtvolumens durch die Ermittlungs-       ser
d'enregistrement, einrichtung (82) nach dem Ablauf einervorgege-  45
caracterise on ce qu'on commando ledit benen Zeit seit dem Ausgabezeitpunkt
eines        faisceau laser d'enregistrement, dans les limitbs
Lichtimpulses durch die Lichtquelle (81) ermittelt  dudit temps
pred6termin6, a l'alde de signaux wird, bis begonnen wird, eln
Aufzeichnungspitauf  d'erreur comportant les signaux d'erreur de foca- dem
Aufzelchnungsmedium (61) zu bilden, da-       lisation et de sulvi de piste
dudit faisceau laser durch gekennzeichnet, dal die Llchtquelle (81)  50
d'enregistrement qui sont form6s on fonction du durch die Stbuereinrkchtung
(90) auf der Grund-   signal de sortie de d6tectlon de l'intensite du fais-
lage eines ersten Ausgangssignals von der Pho-    ceau laser de retour.
todetoktoreinrichtung (82) gestbuert wird, bevor elne vorgogebene Zelt
ablauft, und sines zweiten  2. Appareil de commando de faisceau laser
d'enre- Ausgangasignals von der Photodetektoreinrich-  5S  gistrement,
comprenant: tung (82) nach dem Ablauf der vorgegebenen              une
source lurnineuse laser (21) servant a Zeit.
Irradierun support d'enregistrement optique (1) a l'aide d'un falsceau
laser d'enregistrement afin    21                  EP 0 371 880 B1
22          c 111L 111111111 11 1 de former des alvooles et, ainsi,
enregistrer des  5. Appareil de dtection de faisceau laserd'enregis-
donnees sur celui-ci,                              trement, comprenant: 



un moyen do ditection (22) servant a de-           une source lumineuse
laser servanta irra- tooter l'intensite d'un faisceau laser de retour du
dier un support d'enregistrement optique (1) A faisceau
laserd'enrogistrement, qul a te reflechi   5  I'aide d'un faisceau laser
d'enregistrement afin par ledit support d'enregistrement (1), et         de
former des alveoles ot, ainsi, enregistrer des un moyen do commando (30)
servant A          donnees sur celul-ci, ledit support d'enregistre-
commander loditfaisceau laser d'enrogistroment     ment (51) possedant des
sous-donnees qul ont on fonction d'un signal de sortie de dteoction de  oti
prealablement enregistrees sur celul-ci sous l'intensite du falscoau laser
de retour, dane los II-  10  forme de pro-sillons (52) avoc vobulation,
mites d'un temps predotermino, avant la forma-           un moyen de
ditection (53) servant A de- tion rMells de l'alveole sur ledit support
d'enregis-  tooter leditfaisceau laser de retourduditfalsoeau trement
optique (1) par ledit faisceau laser d'en-  laser d'enregistrement, qui a
ito rtflochi par ledit registrement,
support d'enregistroment optique (51), et caracterisb en co qu'il comprend
on outre  15      un moyen (54A A 54D) de ditection de un moyen
d'asservissement (41) servant a for-      sous-donnees, servant A ditecter
lesdites sous- merdes signaux d'erreur, qui comprennent les si-   donnees
formees par lesdits pre-sillons (52) en gnauxd'errourdefocallsatlon
etdosuividepistb,      fonction d'un signal de sortie de ditection dudit
dudit faisceau laser d'enregistrement afin de      faisceau laser de retour
pendant un intbrvalle de commander leditfalsceau laser d'enregistrement  20
temps preditermino avant quo l'alveole commen- dans los llmibes dudit temps
preditermine en       ce d'etre formee sur ledit support d'enregistre-
fonction du signal de sortie de ditection delivro  ment optique (51) par
led it faisceau laser d'enre- par ledit moyen de detection (22) et, ainsl,
gistrement ou pendant quo l'alveole est en train commander le falsceau
d'enregIstrement.            d'etre formie sur ledit support
d'enrogistrement 25      optique (51). 3. Appareil solon la revendication
2, caracterise en ce quo ledit moyen d'asservissement (41) forme  6.
Appareil selon la revendlcatlon 5, caractorise on lesdits sgnaux
d'erreurenfonction d'un signal de   co que leditmoyen de dtection (53)
possbde une sortie A valeur de cr~te maintenue qul est obtenu  paire de
sections de recoption de lumibre (54A, par maintlen de la valour de crfte
du signal de   3o  54B1; 54C, 54D) qui sont chacune divis6es en au sortie
de ditection delivre par ledit moyen de de-  moins deux parties suivant une
direction paralle- toction (22) afin de commander ledit faisceau la-  le A
la direction tangentielle desdits pro-sillons ser d'enregistrement.
(52) et en ce quo des signaux de sortie de diff6- rence sont obtbnus de la
part de chacune desdi- 4. Procede de ditoction de faisceau laserd'enregis-
35  tes paires de sections de reception de lumlire trement, comprenant les
operations suivants:       (54A, 54B; 54C, 54D). Irradior un support
d'enregistroment opti- quo (51) A l'aide d'un faisceau laser d'enregistre-
7. Apparell solon la rovendicatlon 5 ou 6, caracteri- ment af in de former
des alveoles et d'enregistrer  se en ce quo ledit moyen de reproduction de
des donnoes pendant le mode enregistrement,  40    sous-donnees comprend un
moyen de filtrage ledit support d'enregistrement optique (51)        (58)
permettant de n'obtbnir quo les composan- comportant des sous-donnoes
prialablement          tes qui reposent sur la vobulation desdits pri-sil-
enregistries sous forma de pri-sillons (52) avec   Ions (52) A partir du
signal de sortie dudit moyen vobulation,
de ditection (53), un moyen (57) d'ochantillonna- ditocter un faisceau
laser de retour dudit  45  go et de maintien servant a echantillonner et
faisceau laserd'enregistrement, qui a ot riflechi  maintenirle signal de
sortie dudit moyen de filtra- par ledit support d'enregistrement optique
(51),   go (56) en fonction d'impulsions d'ochantillonna- et
ge qui sont prodults pendant un intervalle de ditector lesdites
sous-donnios formeos        temps predtobrminb avant quo 'alv6ole commen-
par lesdits pri-sillons (52) en fonction d'un signal  50  ce d'etre formie
sur ledit support d'enregistre- de sortle de dtoction dudHt fabsceau laser
de re-  ment optique (51) par ledit fabscoau laser d'enre- tour pendant un
Intorvalle de tmps predteormine    gistrement ou pendant le temps ou
l'alveole est avant quo l'alveole commence d'etre formee sur     en train
d'etre formee sur ledit support d'enregis- ledit support d'enregistrement
optique (51) par    trement optique, et un moyen de decodage (59) ledKt
faisceau laser d'enregistrement ou pendant  55  servanta reproduire les
sous-donnees A partirdu le temps o0 I'alveole est en train d'etre formee
sur  signal de sortie dudit moyen d'echantillonnage et ledit support
d'enregistrement optique (51).       de maintien (57). 12    23
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fixation et de commando de niveau lumineux de sortie, comprenant: une
source lumineuse (81) servant A 6cri- 



re des donneos sur un support d'enregistrement optique (61),
5 un moyen photoditecteur (82) servant A d6tector le volume de la lumiere
dhlivr6e par la- dite source lumineuse (81) et r6flechie par ledit support
d'enregistrement optique (61), et un moyen de commando (90) servant A   io
commander 1s niveau lumineux de sortie venant de ladito source lumineuse
(81) en fonction d'un signal de sortie de d6tection delivre par ledit moyen
de detection (82), ledit moyen de commando (90) excitant la-  15 dite
source lumineuse (81) A l'alde d'impulsions afIn d'augmentbr graduellement
le niveau lumi- neux de sortie de ladite source lumineuse (81), leditmoyon
de commando (90) commandant ledit niveau lumineux de sortie de laditb
source lumi-  20 neuse (81) de fagon quo la lumlere r6fl6chie d'un volume
lumineux pridhtormin6 soft d6tecthe par ledit moyen de d6tection (82) apres
6coulement d'un tomps pr6d6termin6 A partir du moment de d6livrance d'une
Impulsion lumineuse par ladite  25 source lumlneuse (81) jusqu'A ce qu'une
alv6ole d'enregistroment commence d'etre formee sur ledit support
d'enregistrement (61), caract6rise en co quo laditb source de lu- miere
(81) eat commandee par ledit moyen de  3o commando (90) en fonction d'un
premier signal de sortie dudit moyen photod6tecteur (82) avant que ledit
temps prndkerminM so soft ecoul6 et d'un deuxilme signal de sortie venant
dudit moyen photod6tecteur (82) apres I'ecoulement  35 dudit temps
pr6dhtermIn6. 9. Appareil selon la revendication 8, caracterise en co quo
ledit moyen de commando (90) calcule le facteur de modulation du volume
lumineux de la  40 lumniere reflichie par ledit support d'enregistre- ment
optique (61) en fonction deadits premier et deuxiime signaux de sortie,
compare la valour calcul6e du facteur de modulation et la valour voulue du
facteurde modulation etcommando la-  45 dite source lumineuse (81) en
fonction des r6sul- tats de la comparaison. 10. Appareil selon la
revendication 9, caract6rise on ce quo ledit moyen de commando (90) calcule
le  5o taux de variation du facteurde modulation du vo- lume lumineux de la
lumlIre r6fl6chbe par ledit support d'enregistrement optique (61) en fono-
tion des premier et deuxibme signaux de sortie, compare la valeur calculee
et la valour voulue du  cc taux de variation du facteur de modulation et
commando ladit source lumineuse (81) en fono- tion des resultats de la
comparaison. 13    


