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light volume ratio between the (i) first order diffract- ed light and the
(-) first order diffracted light, pro- This invention relates to tracking
error detection  duced by a diffraction grating of an optical system in
apparatus for optical disc recording and/or reproduc-  the optical pick-up,
or the difference in the photo- ing apparatus, and to such recording
and/orreproduc-   5   electric conversion sensitivities of the auxiliary
sen- ing apparatus.                                       sors 2 and 3. The
offset [err] of the traverse signal In an optical disc recording and/or
reproducing  proves to be an offset of the tracking servo loop, such
apparatus in which a light beam is irradiated on an  that the tracking by
the main beam occurs off the tar- optical disc by an optical pick-up to
read data signals  get track on the optical disc. from a track on the disc,
it is necessary for the light  10  With this tracking error detection
apparatus, for beam irradiated by the optical pick-up on the optical
eliminating the above offset[err] one of feedback re- disc to be converged
on the signal recording surface  sistors 8 and 9, such as a resistor 9, of
the operational of the disc (focusing direction) and to be made to fol-
amplifiers 4 and 5 making up the current-to-voltage low the target track
(tracking direction). Hence, focus-  converters 11 and 12, arranged for
converting the out- ing error signals and tracking error signals are gener-
15  put detection currents obtained at the auxiliary detec- ated from the
detection output of the optical pick-up  tors 2 and 3 as the output
detection signals S1 and S2 for driving a so-called biaxial actuator
arranged to  of the two auxiliary light beams, into the correspond- shift
an objective lens directing the light beam onto  ing voltages, is formed as
a variable resistor, so as to the signal recording surface, to perform
focusing ser-  renderthe conversion constants of the current-to-vol- vo and
tracking servo control operations.       20  tage converting circuits 12
adjustable, by way of per- As the method fordetecting tracking error in
such  forming a balancing adjustment. However, this appa- apparatus, there
are known such methods as a three-  ratus has the inconvenience that
considerable time beam method, a push-pull method and a wobbling       and
labour are involved in the operation of the balanc- method.
ing adjustment. Figure 1 shows the basic construction of a track-  25  The
wobbling system for detecting the envelope ing error detection apparatus
for a three-beam sys-  of the RF level to dispense with the balancing
adjust- tem. This apparatus includes, as a photodetector unit  ment is also
unsatisfactory for practical application 10 of an optical pick-up detecting
the return light  because of the highly complex system organisation. beam
from the optical disc, a main light beam detector  DE-A-3723923 discloses a
tracking error detec- 1 at a position of a main light sport BS1 formed by a
30  tion apparatus wherein a tracking error signal is pro- data read-out
main light beam, and a pair of auxiliary  duced by taking the difference
between the output light beam detectors 2 and 3 at the positions of aux-
signalsfrom a pairof light beam detectors. Means are iliary light spots BS2
and BS3formed bytwo auxiliary  provided for switching the dc level of one
of the sig- light beams for tracking error detection.            nals from
the light beam detectors step-wise. Switch- The output detection currents
obtained at the   35  Ing of the dc level is controlled by a
microprocessor. auxiliary light beam detectors 2 and 3 as the output  The
dc level is adjusted until the reproduced data sig- detection signals S2
and S3 by the two auxiliary light  nal, integrated by a capacitor, reaches
a maximum. beams by the photodetector unit 10 are converted into
According to the present invention there is provid- voltage signals by
means of current-to-voltage con-  ed a tracking error detection apparatus
for an optical verters 11 and 12, formed by respective operational  40
disc recording and/or reproducing apparatus, the ap- amplifiers 4 and 5, so
as to be supplied to a signal  paratus comprising: subtraction circuit 13,
formed by an operational am-  tracking error signal forming means for
forming a plifier 6. The signal subtraction circuit 13 supplies the
tracking error signal by taking the difference between difference S2 - S3
of the output detection signals S2  detection output signals from at least
a pair of light and S3 of the auxiliary light beams, at a signal output  45
beam detectors provided in an optical pick-up; terminal 7 as a tracking
error signal STE.           dc component switching means for switching the
dc When the light spot is moved to traverse a track  level of the output
detection signal of one of said light on the optical disc, the tracking
error signal STE ob-  beam detectors step-wise; and tained at the signal
output terminal 7, proves to be the  offset eliminating means for
eliminating an offset of traverse signal as shown in Figure 2(A). On
closing a   50  said tracking error signal by controlling said dc com-
tracking servo loop of the optical disc recording    ponentswitching means
to effect switching of the de- and/or reproducing apparatus, the tracking
servo     tection output signal of said one of said light beam de- loop is
formed so that the signal STE is drawn towards  tectors step-wise,
characterised in that a tracking ser- a zero level point Pz.
vo performed on the basis of the output signal from In practice, however,
an offset [err] is produced In  55  said tracking error signal forming
means is off in an the traverse signal, obtained as the tracking error sig-
offset adjustment mode, sothatthe tracking errorsig- nal STE produced at
the output terminal 7, as shown  nal is a traverse signal indicating a
relative movement in Figure 2(B), as a result of the deviation In the split
between a light beam from said optical pick-up and a 2    
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and in that the offset eliminating  step-wise. means comprises period
detection means for detect-     The feedback resistor circuit 20 is formed
by re- ing whether the period of said traverse signal is not  sistors 21
and 22 connected in series between an in- more than a predetermined value,
the offset eliminat-  verting input and an output of the operational ampli-
ing means being arranged to control switching of said   5   fier 5, a
resistor 23 connected between a junction detection output signal of said
one of said light beam  mid-point of the resistors 21 and 22 and earth, and
re- detectors step-wise in response to the average level  sistors 24,25 and
26 connected in parallel with the re- of said traverse signal only when the
detection output  sistor23 by means of switching transistors 27,28 and from
said period detection means indicates that the  29. period of said traverse
signal is not more than said  io  The current-to-voltage converting circuit
12 is so predetermined value.                               arranged that
the voltage dividing ratio is switched Thus, in an embodiment of the
present invention,  step-wise by the turning on and off of the switching it
is detected, during the tracking servo turn-off peri-  transistors 27, 28
and 29 of the feedback resistor cir- od, that the period of a traverse
signal, indicating the  cuit 20, to switch the feedback of the operational
am- relative movement between the light beam produced   15  plifier 5 to
render the conversion gain variable. by the optical pick-up of the optical
disc recording   In the first embodiment, a controller 30 for effect-
and/or reproducing apparatus and the track on the  ing on/off switching
control of the transistors 27, 28 disc, is lowerthan a predetermined level,
for effecting  and 29 is arranged in the following manner. a step-wise
switching of the dc component of the out-  The controller 30 is formed by a
first comparator putdetection signal of one of the light beam detectors  20
32 fed with a tracking error signal STE by way of a arranged to produce a
tracking error signal, so as to  low-pass filter 31, a second comparator33
fed direct- eliminate the dc offset of the tracking error signal.  ly with
the tracking error signal STE, and a micropro- The invention will now be
described byway of ex-  cessor 34 effecting on/off control of the
transistors ample with reference to the accompanying drawings,  27,28 and
29 of the feedback resistor circuit 20 on the throughout which like parts
are referred to by like ref-  25   basis of the outputs from the
comparators 32 and 33. erences, and in which:
The tracking error signal STE is produced at the sig- Figure 1 Is a circuit
diagram showing a previously  nal output terminal 7 from a signal
subtraction circuit proposed tracking error detection apparatus of  13, to
which a detection output current obtained at an optical disc recording
and/or reproducing ap-  each of auxiliary light beam detectors 2 and 3 as
de- paratus;                                   30  tection output signals
S2 and S3 of the two auxiliary Figure 2 shows waveform diagrams
illustrating  light beams by the photodetectorunit 10 of the optical the
operation of the apparatus of Figure 1;     pick-up is supplied, after
conversion into voltage sig- Figure 3 is a circuit diagram of a first
embodiment  nals by current-to-voltage conversion circuits 11 and of
tracking error detection apparatus according to  12. The microprocessor 34
is one in which is provided the present invention of an optical disc
recording   35  as, for example, a system controller, in the optical disc
and/or reproducing apparatus;                   recording and/or
reproducing apparatus. Figure 4 is a flow chart of a control operation of
When the offset adjustment mode of the tracking the first embodiment;
error detection apparatus is specified, the micropro- Figure 5 shows
waveform diagrams of a traverse  cessor 34 turns the tracking servo loop
off to enable signal and a low-pass filter output;       40  the traverse
signal to be generated from the subtrac- Figure 6 is a diagrammatic view
showing the sta-  tion circuit 13 as the tracking error signal STE, to
start tus of a light spot on a track, corresponding to the  the control
operation for the offset adjustment mode traverse signal of Figure 5;
shown in the flow chart of Figure 4. Figure 7 is a circuit diagram of a
second embodi-  The comparator 32 compares the average level ment of
tracking error detection apparatus so-  45  of the traverse signal,
supplied by way of the low- cording to the present invention of an optical
disc  pass filter 31, with a zero level OV dc, to transmit to recording
and/or reproducing apparatus.        the microprocessor 34 a comparison
output signal C1 Figure 3 shows the first embodiment, the basic  which goes
high when the average level of the tra- form of which is the same as that
of Figure 1.     verse signal is higherthan the zero level. The compar- The
first embodiment includes a feedback resis-  50  ator 33 directly compares
the traverse signal level tor circuit 20 in a feedback path of an
operational am-  with the zero level to transmit to the microprocessor
plifier 5 forming a current-to-voltage converter 12 for  34 a comparison
output pulse C2 having a pulse width converting into a voltage an output
detection current  corresponding to the period TC2 of the traverse sig-
obtained at an auxiliary light beam detector 3 as an  nal. output detection
signal S3 of one of two auxiliary light  55  When the control operation of
the offset adjust- beams produced by a photodetectorunit 10 of the opt-
ment mode is initiated, the microprocessor 34 sets a ical pick-up
fortracking errordetection. The feedback  control variable N to seven at a
first step S1 by way resistor circuit 20 is arranged to switch the feedback
of an initializing operation to supply three-bit control 3    
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[err] = 1 and Do = 1 to the transistors 27,  Table 1 28 and 29 of the
feedback resistor circuit 20 so as to turn the transistors 27 to 29 off, to
control the conver- sion gain of the current-to-voltage circuit 12 to a
mini-      N      D2      D 1     DO mum state. The microprocessor 34 then
proceeds to   5 the second step S2. In this second step S2, the
microprocessor 34 de-           7     L       L       L termines, on the
basis ofthe comparison output signal          6      L       L       H C2
from the comparator 33, whether the period TC2 of the traverse signal is
less than a predetermined   10       5      L       H       L value TB. if
the decision at step S2 is NO, that is if the     4      L       H       H
period TC2 of the traverse signal is larger than the predetermined value
TB, the microprocessor 34 re-                     H       L       L peats
the decision operation at the step S2. When the          2      H       L
H decision at step S2 becomes YES, that is when the   15          1     H
H       L period TC2 of the traverse signal becomes smaller than the value
TB, the microprocessor 34 proceeds to            0     H       H        H
the decision operation at the next step S3. At the third step S3, it is
decided whether the    When the result of the decision at step S3 be-
comparison output signal C1 from the comparator 32   20  comes YES, that is
when the comparison output sig- is at the logically low level (L). When the
decision at  nal C1 from the comparator 32 is at the logically low the
third step S3 is NO, that is when the comparison  level, the microprocessor
34 fetches the three-bit output signal C1 from the comparator 32 is at the
log-  control data D2, D1 and D0 corresponding to the con- ically high
level (H), the microprocessor 34 proceeds  trol variable N at this time
point into a control memory, to the fourth step S4 to decrement the control
variable  25  not shown, to terminate the control operation of the N
(N=N-1) to supply three-bit control data [err] = 1, [err] offset adjustment
mode. = 1, Do = 0(H) corresponding to the control variable N  At a time
point when the comparison output sig- to the transistors 27, 28 and 29 to
turn the transistor  nal D1 of the comparator 32 comparing the average 29
on, to control the conversion gain of the current-  level of the traverse
signal with the zero level is to-voltage converter 12 so as to be one step
higher  30  changed from H to L, the average level of the traverse than the
minimum value. The microprocessor 34 then  signal is close to the zero
level. The three-bit control reverts to the decision operation at step S2.
data D2, D1, and D0 corresponding to the control va- By repetition of the
control operation from the  riable N at this time point are transmitted to
the tran- second step S2 to the fourth step S4 by the micropro-  sistors
27, 28 and 29 so as to turn the transistor 29 cessor 34, the conversion
gain of the current-to-vol-  35  on and off to control the conversion
variable of the tage converter 12 is raised one step each time, so that
current-to-voltage converter 12 to supply the tracking the average level of
the traverse signal supplied to the  error signal STE free of the dc offset
from the sub- comparator 32 by way of the low-pass filter 31 is also
traction circuit 13 to the output terminal 7. raised step-wise.
Since the rotation of the optical disc is accompa- Table 1 shows the
relation between the control  40  nied by an offset, the traverse signal
obtained as the variable N and the three-bit control data [err], [err] and
tracking error signal STE from the subtraction circuit Do.
13 during the offset adjustment mode has a waveform as shown in Figure
5(a), as a result of the offset. When the beam spot SB traverses a track
TR, with a 45  substantially constant rotational angle of the optical disc,
as shown for example in Figure 6, the above wa- veform exhibits
oscillations in the directions shown by X or X in timed relation with the
period of rotation, as a result of the movement of the optical disc due to
50  the above-mentioned offset, such that the amplitude becomes zero at the
reversal points and becomes a maximum halfway. When the traverse signal
having such a waveform is passed through the low-pass fil- ter 31, ripples
are increased in a lower frequency 55  range d, as shown in Figure 5(b).
For reducing the rip- ples, it is sufficient If the cut-off frequency of
the low- pass filter 31 is set so as to be sufficiently lower than the
traverse signal frequency. However, if the cut-off 4    
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low-pass filter 31 is lowered, the re-  traverse signal indicating the
relative movement be- sponse is retarded, so that the offset adjustment be-
tween a light beam obtained from the optical pick-up comes a time-consuming
operation.                  of the optical disc recording and/or
reproducing appa- With the first embodiment, the low frequency    ratus and
a track on the disc is not more than a pre- range d, having the period TC2
of the traverse signal   5   determined value is used to control dc
component larger than the predetermined value TB, Is sensed by  switching
means only when the period of the traverse the microprocessor 34, on the
basis of the compari-  signal is below the predetermined value for
switching son output pulse C2 from the comparator 33, and the  the dc
component of the output detection signal of decision operation of the
comparison output signal C1  one of the light beam detectors forming the
tracking by the comparator 32 is inhibited for the range d ac-  10  error
signal step-wise to eliminate the dc offset of the companied by the
ripples, thus improving the adjust-  tracking error signal, so that an
automatic offset ad- ment accuracy. Conversely, the decision operation of
justment may be performed with high accuracy and the comparison output
signal C1 by the comparator  efficiency. That is, the detection and
processing of 32 is allowed to occurfor a range c, for which the tra-  the
dc component of thetraverse signal is inhibited for verse signal period TC2
is less than the predeter-  15  a range of the traverse signal accompanied
by large mined value TB, so that an automatic offset adjust-  ripples and
having the traverse signal period larger ment may be performed with high
accuracy and effi-  than the predetermined value for improving the ad-
ciency.                                            justment accuracy. On
the other hand, the detection With the above described tracking
errordetection  and processing of the dc component of the traverse
apparatus, a so-called four-segment photo-detector  20  signal is permitted
to occur for the range having the is employed as a main light beam detector
1 for de-  higher frequency and having the traverse signal per- tecting the
main light beam by the photodetector unit  iod less than a predetermined
value, so thatthe offset 10 ofthe optical pick-up. Output detection signals
SA,  adjustment may be performed with high accuracy and SB, SC and SD for
the main light beam by the detector  efficiency. 1 are transmitted to a
signal summation circuit 43 by   25 way of current-to-voltage converters 41
and 42 ar- ranged to convert the output detection current from  Claims the
four-segment detector into a corresponding vol- tage signal, and the output
summation signal        1. Atracking errordetection apparatusforan optical
RF=SA+SB+SC+SD from the signal summation cir-  30      disc recording
and/or reproducing apparatus, the cuit 43 is supplied as the reproduction
RF signal at a  apparatus comprising: signal output terminal 45.
tracking error signal forming means (13) forform- The comparator 33 may
also be so arranged that     ing a tracking errorsignal by taking the
difference a comparison output signal C2 having a pulse width     between
detection output signals from at least a corresponding to the period C2 of
the traverse signal  35  pair of light beam detectors (2, 3) provided in an
may be formed from a so-called mirror signal from a    optical pick-up;
reproduction RF signal output from the output termi-   dc component
switching means (27 to 29) for nal 45 as a summation output signal RF by
the sum-     switching the dc level of the output detection sig- mation
circuit 43.                                     nal of one (3) of said
light beam detectors (2, 3) In the second embodiment, shown In Figure 7, an
40  step-wise; and automatic offset adjustment may also be performed
offset eliminating means (30) for eliminating an with high accuracy and
efficiency comparable with      offset of said tracking error signal by
controlling the first embodiment when a controller 50 formed by    said dc
component switching means (27 to 29) to a peak-hold circuit 51 and a
bottom-hold circuit 52, in  effect switching of the detection output signal
of substitution for the low-pass filter of the first embodi-  45  said one
(3) of said light beam detectors (2, 3) ment, for detecting the highest and
the lowest levels  step-wise, characterised in that a tracking servo of the
traverse signal obtained as the tracking error  performed on the basis of
the output signal from signal STE from the subtraction circuit 13, and a
com-  said tracking error signal forming means (13) is parator 53 for
comparing the held outputs of the hold  off in an offset adjustment mode,
so that the circuits 51 and 52, that is, the highest signal level and   50
tracking error signal is a traverse signal indicat- the lowest signal level
of the traverse signal, Is em-  ing a relative movement between a light
beam ployed to perform an on/off control of the transistors  from said
optical pick-up and a track on said disc, 27, 28 and 29 and the transistor
29 of the feedback    and in thatthe offseteliminating means (30) com-
resistor circuit 20 to control the conversion gain of the  prises period
detection means (33, 34) for detect- current-to-voltage converter 12.
55       ing whether the period (TC2) of said traverse sig- Thus, in the
embodiments, when the tracking        nal is not more than a predetermined
value (TB), servo is off, an output signal from a period detection  the
offset eliminating means (30) being arranged means for detecting whether or
not the period of the   to control switching of said detection output sig-
5    



7                   EP 0 381 394 B1                  8 *   C   L   M   S  *
frequency of the low-pass filter 31 is lowered, the re-  traverse signal
indicating the relative movement be- sponse is retarded, so that the offset
adjustment be-  tween a light beam obtained from the optical pick-up comes
a time-consuming operation.                  of the optical disc recording
and/or reproducing appa- With the first embodiment, the low frequency
ratus and a track on the disc is not more than a pre- range d, having the
period TC2 of the traverse signal   5   determined value is used to control
dc component larger than the predetermined value TB, is sensed by
switching means only when the period of the traverse the microprocessor 34,
on the basis of the compari-  signal is below the predetermined value for
switching son output pulse C2 from the comparator 33, and the  the dc
component of the output detection signal of decision operation of the
comparison output signal C1  one of the light beam detectors forming the
tracking by the comparator 32 is inhibited for the range d ac-  10  error
signal step-wise to eliminate the dc offset of the companied by the
ripples, thus improving the adjust-  tracking error signal, so that an
automatic offset ad- ment accuracy. Conversely, the decision operation of
justment may be performed with high accuracy and the comparison output
signal C1 by the comparator  efficiency. That is, the detection and
processing of 32 is allowed to occurfor a range c, for which the tra-  the
dc component of the traverse signal is inhibited for verse signal period
TC2 is less than the predeter-  15  a range of the traverse signal
accompanied by large mined value TB, so that an automatic offset adjust-
ripples and having the traverse signal period larger ment may be performed
with high accuracy and effi-  than the predetermined value for improving
the ad- ciency.                                            justment
accuracy. On the other hand, the detection With the above described
tracking errordetection  and processing of the dc component of the traverse
apparatus, a so-called four-segment photo-detector  20  signal is permitted
to occur for the range having the is employed as a main light beam detector
1 for de-  higher frequency and having the traverse signal per- tecting the
main light beam by the photodetector unit  iod less than a predetermined
value, so that the offset 10 of the optical pick-up. Outputdetection
signals SA,  adjustmentmay be performed with high accuracy and SB, SC and
SD forthe main light beam by the detector  efficiency. 1 are transmitted to
a signal summation circuit 43 by   25 way of current-to-voltage converters
41 and 42 ar- ranged to convert the output detection current from  Claims
the four-segment detector into a corresponding vol- tage signal, and the
output summation signal       1. Atracking errordetection apparatus foran
optical RF=SA+SB+SC+SD from the signal summation cir-  30      disc
recording and/or reproducing apparatus, the cuit 43 is supplied as the
reproduction RF signal at a  apparatus comprising: signal output terminal
45.                             tracking errorsignal forming means
(13)forform- The comparator 33 may also be so arranged that     ing a
tracking errorsignal by taking the difference a comparison output signal C2
having a pulse width     between detection output signals from at least a
corresponding to the period C2 of the traverse signal  35  pair of light
beam detectors (2, 3) provided in an may be formed from a so-called mirror
signal from a    optical pick-up; reproduction RF signal output from the
output termi-   do component switching means (27 to 29) for nal 45 as a
summation output signal RF by the sum-     switching the dc level of the
output detection sig- mation circuit 43.
nal of one (3) of said light beam detectors (2, 3) In the second
embodiment, shown in Figure 7, an   40  step-wise; and automatic offset
adjustment may also be performed      offset eliminating means (30) for
eliminating an with high accuracy and efficiency comparable with
offset of said tracking error signal by controlling the first embodiment
when a controller 50 formed by    said do component switching means (27 to
29) to a peak-hold circuit 51 and a bottom-hold circuit 52, in  effect
switching of the detection output signal of substitution for the low-pass
filter of the first embodi-  45  said one (3) of said light beam detectors
(2, 3) ment, for detecting the highest and the lowest levels  step-wise,
characterised in that a tracking servo of the traverse signal obtained as
the tracking error  performed on the basis of the output signal from signal
STEfrom the subtraction circuit 13, and a com-  said tracking error signal
forming means (13) is parator 53 for comparing the held outputs of the hold
off in an offset adjustment mode, so that the circuits 51 and 52, that is,
the highest signal level and   50  tracking error signal is a traverse
signal indicat- the lowest signal level of the traverse signal, is em-  ing
a relative movement between a light beam ployed to perform an on/off
control of the transistors  from said optical pick-up and a track on said
disc, 27, 28 and 29 and the transistor 29 of the feedback    and in thatthe
offseteliminating means (30) com- resistor circuit 20 to control the
conversion gain of the  prises period detection means (33, 34) for detect-
current-to-voltage converter 12.              55       ing whether the
period (TC2) of said traverse sig- Thus, in the embodiments, when the
tracking        nal is not more than a predetermined value (TB), servo is
off, an output signal from a period detection  the offset eliminating means
(30) being arranged means for detecting whether or not the period of the
to control switching of said detection output sig-    



nal of said one (3) of said light beam detectors (2,  nent switching means
(27 to 29) is arranged for 3) step-wise in response to the average level of
switching the gain of an amplifier stage (5) step- said traverse signal
only when the detection out-  wise, said amplifier stage (5) being arranged
for put from said period detection means (33, 34) in-  amplifying the
detection output signal of said one dicates that the period of said
traverse signal is   5  (3) of said light beam detectors (2, 3) and supply-
not more than said predetermined value.            ing the amplified signal
to said tracking error sig- nal forming means (13), and wherein said offset
2. Apparatus according to claim 1 wherein said off-    eliminating means
(30) is arranged to produce seteliminating means(30) includes averagelevel
compensation data ([err]) for controlling sensing means (31; 51 to 53) for
sensing the   10  said dc component switching means (27 to 29) to average
level of said traverse signal, comparator  effect switching of the gain of
said amplifierstage means (32) for comparing the detection output of   (5)
step-wise to switch the dc level of the detec- said average level sensing
means (31) and a ref-   tion output signal, and wherein, when said track-
erence level, and control means (34) for perform-  Ing servo means is on,
tracking servo is per- ing switching control of said dc component  15
formed by said tracking servo means on the basis switching means (27 to 29)
when the comparison     of said compensation data ([err]) produced output
of said comparator means (32) indicates     by said offset eliminating
means (30). that said average level is higher than said refer- ence level.
20   Patentanspruche 3. Apparatus according to claim 2 wherein said con-
trol means (34) performs switching control of said  1. Vorrlchtung zum
Erfassen von Spurfolgefohlern do component switching means (27 to 29)so
that    fOr sin Aufzeichnungs- und/oder Wiedergabege- the do component of
the output detection signal    rat von optischen Platten mit: of said one
(3) of the light beam detectors (2, 3)  25  elner esn Spurfolgefshlersignal
bildenden Emn- is raised one step each time when said average     richtung
(13) zur Bl3dung eines Spurfolgefehler- level is higherthan said reference
level, said con-  signals  mittels  der  Differenz  zwIschen trol means
(34) continuing said switching control  Erfassungsausgangsignalen von
mindestens el- until the comparison outputfromsaid comparator     nem Paar
von Uchtstrahidetektoren (2,3) in ei- means (32) Indicates that said
average level Is  30  nem optischen Aufnehmer, einer einen Gleichan- equal
to said reference level.                     tell schaltenden Einrichtung
(27-29) zum schritt- weisen Schalten des Gleichanteils des Aus- 4.
Apparatus according to claim 3 wherein said con-    gangserfassungssignals
von einem (3) der Licht- trol means (34) includes memory means for stor-
strahidetektoren (2,3); und age of switching control data at the time when
35  einer Offset-Beseltlgungseinrichtung (30) zur said average becomes
equal to said reference       Beseitigung eines Offsets des
Spurfolgefehlersi- level.                                             gnals
durch Steuern der den Gleichanteil schal- tenden Einrichtung (27-29) zum
Bewirken eines 5. Apparatus according to claim 2 wherein said
schrittweisen Schaltens des Erfassungsaus- average level sensing means
includes peak-  40     gangssignals von einem (3) der Llchtstrahidetek-
holding means (51) for holding a peak value of     toren (2,3), said
traverse signal, bottom-holding means (52)    dadurch gokennzelchnet, for
holding a bottom value of said traverse signal,  daD eine
Spurfolgeservoeinrichtung, die abhAn- and subtraction means (53) for
deriving a differ-  gig von den Ausgangesignalen der das Spurfol- ence
between the outputs of said peak-holding   45  gefehlersignal formenden
Einrichtung (13) arbei- means (51) and said bottom-holding means (52).
tat, in einer Offset-Einstellungsbetriebsart auf AUS gestellt aet, so dag
des Spurfolgefehiersi- 6. An optical disc recording and/or reproducing ap-
gnal ein Transversalslgnal lst, das sine Relativ- paratus including a
tracking error detection appa-  bewegung zwischen elnem Lichtstrahl des
opti- ratus as claimed in any preceding claim, the re-  50  schen
Aufnehmers und elner Spur auf der Platte cording and/or reproducing
apparatus compris-      anzeigt, und dadurch, dag die Offset-Beseiti- ing:
an optical pick-up having an actuator for     gungseinrichtung (30) sine
periodenerfassende shifting an objective lens in both a focusing direc-
Einrichtung (33,34) zum Erfassen, ob die Periode tion and a tracking
direction, and tracking servo  (TC2) des Transversalsignals nichtgrO5erals
ein means for moving said objective lens in the track-  55  vorbestimmter
Wert (TB) ist, aufweist, wobei die Ing direction on the basis of
theoutputsignal from  Offset-Beseitigungseinrichtung (30) das schritt- said
tracking error signal forming means (13) to   weise Schalten des
Detektlonsausgangssignales effect a tracking servo, wherein said do compo-
von einem (3) der Lichtstrahldetektoren (2,3) ab-    *   C  L  M  S  *
hingig von dem durchschnittlichon Pegel des        richtung aufweist, und
einer Spurfolgeservoein- 



Transversalsignals nur steuert, wenn das Erfas-    richtung zum Bewegen der
Objektivilnse in Spur- sungsausgangssignal der periodenerfassenden
folgerichtung abhangig von dem Ausgangssignal Einrichtung (33,34) anzeigt,
daB die Periode des   der das Spurfolgefehlersbgnal bildenden Einrich-
Transversalsignals nicht gr6Ber als der vorbe-   5  tung (13) zur
Durchfuhrung einer Spurfolgerege- stimmte Wart !st.
lung, bei der die den Gleichanteli schaltende Emn- richtung (27-29)
schrittweise die Verstarkung el- 2. Vorrichtung nach Anspruch, bei der die
Offset-Be-   ner Verstarkerstufe (5) schaltet, wobel die Ver-
seitigungseinrichtung (30) eine Durchschnittspe-   starkerstufe (5) des
Erfassungsausgangssignal gel-Sensoroinrichtung (31;51-53) zum Abffhlen   10
von einem (3) der Llchtstrahidetektoren (2,3) ver- des Durchschnittspegel
des Transversalsignals,     starkt und das verstarkte Signal an die des
Spur- eine Komparatoreinrichtung (32) zum Verglelchen    folgefahlersignal
bildende Einrichtung (13) lie- des  Erfessungsausgangasignals  der Durch-
fort, und be! der die Offset-Beseitigungseinrich- schnittspegelsensoren
(31) mIt tinem Referenz-     tung (30) Kompensatlonsdaten (D0,D11,D2) zur
pegel und eine Steuereinrichtung (34) zurSchalt-  15  Steuerung der den
Gleichantoil schaltenden Emn- steuerung der den Gleichantbil schaltenden
Ein-    richtung (27-29) zum schrittweisen Schalten der richtung (27-29)
aufweist, wenn des Verglelchs-    Verstfirkung der Verstarkerstufe (5) zum
Schal- ausgangssignal der Komparatoreinrichtung (32)      ten des
Gloichpegels des Erfassungsausgangs- anzeigt, daS der Durchachnittspegel
hoher istala   signals erstellt, und bel der, wenn die Spurfolge- der
Referenzpegel.                         20      servoeinrchtung auf EIN
geschaltet sind, die Spurfolgeservoeinrichtung sine Spurfolgerege- 3.
Vorrichtung nach Anspruch 2, be! der die Steuer-   lung abhfngig von den
Kompensationsdaten einrichtung (34) des Schalten der den Glelchan-
(DO,D1,D2) durchfuhrt, die durch die Offset-Basel- tail schaltenden
Einrichtung (27-29) so steuert,   tigungseinrichtung (30) erstellt werden.
dall der Gleichanteil des Ausgangserfassungssl-  25 gnals von elnem (3) der
Uchtstrahldetektoron (2,3) jedesmal um eine Stufa erhoht wird, wenn
Revendicatlons der Durchschnittspegel groler als der Referenz- pegel ist,
wobei die Steuereinrchtung (34) die  1. Appareil de d~tection d'erreur de
suivi de plate Schaltsteuerung so lange weibtrfflhrt, bis des   30  pour un
appareil d'enregistrement et/ou de repro- Vergleichsausgangssignal der
Komparatorein-        ductlon A disque optique, I'appareil comprenant:
richtung (32) anzeigt, dal der Durchschnittspe-          un dispositif de
formation d'un signal gel genauso groa lst wie der Referenzpegel.
d'erreur de sulvi de plate (13) pour former un si- gnal d'erreur de suivi
de plate en prenant la dif- 4. Vorrichtung nach Anspruch 3, be! der die
Steuer-  35  forence entre des signaux de sortie de d6tection einrichtung
(34) eine Speichereinrichtung zum      d'au moins une paire de d6tecteurs
de falsceau Spelchern von Schaltsteuerdaten zu der Zeit, zu    de lumiere
(2, 3) plac6s dane une tote optique; der der Durchschnittapegel genauso
gro% wie              un dispositif de commutation de compo- der
Referenzpegel wird, aufweist.                  sante A courant continu (27
a 29) pour commuter 40     Is niveau de courant continu du signal de d~teo-
5. Vorrichtung nach Anspruch 2, bei der die Durch-    tion de sortie d'un
(3) desdits dltecteurs de fais- schnittspegel-Sensorelnrichtung  aine
Spitzen-     ceau de lumlere (2, 3) par palier; et werthalteainrlchtung
(51) zum Halten aines Spit-         un dispositif d'elimination de d6calage
zenwertes des Tranaversalsignals, aine Tief-       (30) pour 6liminer un
d6calage dudit signal punkthaiteeinrichtung (52) zum Halton eines Tief-  45
derreur de suivi de plate an commandant ledit punktwerts des
Transveralsignals, und eine         dispositif de commutation de composante
A cou- Subtraktionseinmchtung (53) zur Bildung elner      rant continu (27
A 29) pour effectuer une commu- Dlfferenz zwischen den Ausgangssinalen der
tation du signal do sortie de d6tection d'un (3)
Spitzenwerthalteeinrichtung  (51)  und  der        dosdits detecteurs de
faisceau de lumiere (2, 3) Tiefpunkthalteolnrichtung (52) aufweist.   50
par paller, caracterlso en co qu un asservisse- mentde suivi de plate
roalb6 sur la base du signal 6. Vorrichtung zur Aufzeichnung und Wledergabe
de sortie par ledit dispositif de fonmation de si- von optischen Plattbn
aufweisend eine Vonfich-     gnal d'erreurde suivi de piste (13) est arrOt
dens tung zum Festatellen von Spurfolgefohlorn nach     un mode de reglage
de decalage, de sorta quo le einem dervorhergehenden AnsprOche, mit:    55
signal d'erreur de sulvi de pist est un signal einem optischen Aufnehmer,
der einen Aktuator      transversal indiquant un deplacement relatif en-
zum Verschieben alner Objektlvdinse sowohl in      tre un faisceau de
lumlbre de ladite tMte optique Fokussierungsrichtung als auch in Spurfolge-
et une plate sur ledit disque, et en ce quo le dis- 7    positif
d'elimination de decalage" (30) comprend  creux (52) pour mainbenir une
valeur de creux du- un dispositif de d~tection de perlode (33,34) pour  dit
signal transversal, et un dispositif de sous- 



dte~cter el la periode (TC2) dudit signal transver-  traction (53)
pourderiverune difference entre les sal n'est pas suprbiure a une valour
predhtermi-  sorties dudit dispositif de maintien de crfte (51) nee (TB),
le dispositif d'elimination de decalage   5  et dudit dispositif de
maintien de creux (52). (30) etant dispose pour commander une commu- tation
dudit signal de sortie de dhtection d'un (3)  6. Appareil d'enregistrement
et/ou de reproduction deadits dteoctours de faiscoeau de lumilre (2, 3)  a
disque optique comprenant un appareil de de- par pallor, en reponse au
niveau moyen dudit si-  tection d'errour de suivi de plate solon l'une
quel- gnal transversal seulement lorsque la sortie de  10  conque des
revendications precedentes, l'appa- dhtection dudit dispositif de dhtection
de periode  reil d'enregistrement etlou de reproduction (33, 34) indique
quo la periode dudit signal trans-  comprenant: versal n'est pas superieure
A ladite valour prede-      une tete optique ayant un actionneur pour
tbrminee.                                         decaler une lentille
d'objectif A la fois dans une 15     direction de focalisation et dans une
direction de 2. Appareil solon la revendication I dans lequol ledit  suivi
de plate, et un dispositif d'asservissement dispositif d'elimination  de
decalage  (30)      de suivi d plate pourdhplacerladite lentille d'ob-
comprend un dispositif de dhtection de niveau    Jectif dans la direction
de suivi de plate sur la moyen (31 ; 51 a 53) pour detectbr Is niveau
basedu signal desortieduditdiapositifdeforma- moyen dudit signal
transversal, un diSpositif  20  tion de signal d'erreur de suivi de plato
(13) pour comparatbur (32) pour comparer la sortie de de-   offectuer un
asservissoment de suivi de pisbt, tection dudit dispositif de ditection de
niveau   dans lequel ledit dispositif de commutation de moyen (31) et un
niveau de reference, et un dis-  composanto A courant continu (27 a 29) eat
dis- positif de commando (34) pour realbser une        posb pouroemmuterle
gain d'un 6tage amplifica- commando de commutation dudit dispositif de   25
tour (5) par pallor, ledit etage amplificateur (5) commutation de
composante A courant continu       etantdispose pouramplif lerlesignal de
sortie de (27 a 29) lorsque la sortie de comparaison dudit  detection d'un
(3) desdits ditecteurs de faisceau dispoeltif comparateur (32) indique quo
ledit ni-  de lumiere (2, 3) et pour fournir le signal amplifie veau moyen
eat superieur audit niveau de refi-    audit dispositif de formation de
signal d'erreurde rence.                                    30      sulvi
de plato (13), et dans lequel ledit dispositif d'elimination de decalage
(30) eat dispose pour 3. Appareil selon la revendication 2 dans loquol
ledit  produire des donnees de compensation (DO, DI, dispositif de commando
(34) realise une          D2) pour commander ledit dispositif de commuta-
commando de commutation dudit dispositif de       tion de composanto t
courant continu (27 a 29) commutation de composante A courant continu   35
pour effectuer une commutation du gain dudit (27 A 29) de sorte que la
composant a courant     etage amplificateur (5) par palier pour commuter
continu du signal de dhtection de sortie d'un (3)  lo niveau de courant
continu du signal de sortie desdits ditecturs de faisceau de lumiere (2, 3)
de ditection, et dans lequel, lorsque ledit dispo- eat elevee d'un pallor A
chaque fobis lorsque ledit  sitif d'asservlssement de suivi de plate eat en
niveau moyon oet plus eleve quo ledit niveau de   40  fonctionnement, un
asservissement de suivi de reference, ledit dispositif de commando (34)
piste eat realise par ledit dispositif asservisse- continuant ladite
commando de commutation Jus-    ment de plate sur la base desditos donnees
de qu'A ce quo la sortie de comparaison dudit dispo-  compensation (DO, DI,
D2) produibts par ledit dis- aitif comparatour (32) indique quo ledit
niveau   positif d'elimination de decalage (30). moyen eat egal audit
niveau de reference.  45 4. Appareil solon la revendicatlon 3 dans lequel
ledit dispositif de commando (34) comprend un dispo- sitif memoire pour un
stockage des donnees de commando de commutation A l'instant ofi ladite  50
moyenne deviont egale audit niveau de referen- ce. 5 Appareil solon la
revendication 2 dans loquol ledit dispositif de ditection de niveau  moyen
55 comprend des dispositifs de maintien de crfte (51) pour maintenir une
valour de crfte dudit si- gnal transversal, un dispositif de maintien de 8


