
-1-   TRACKING REGULATION  CIRCUIT INCLUDING 



APPARATUS FOR DISABLING COARSE DRIVE                      SIGNALS    This
is a continuation of application Ser. No. 08/100,014, filed Jul. 30,1993,
now abandoned, which is a continuation of application PCT/EP92/00170 filed
28 Jan. 1992, now WO 92/14240.   The invention relates to a tracking
regulation circuit for a recording and/or playback apparatus (such as a
compact disc player) with contact-less scanning of a recording medium
having a fine and a coarse drive for guiding a scanning device along the
data tracks of the 



recording medium.      BACKGROUND OF THE INVENTION   A compact disc player
generates a light beam which is focused onto the recording medium by means
of a focus regulation circuit, and which is guided along the data tracks of
the disc by a tracking regulation circuit Tracking regulation circuits
typically include a coarse drive circuit for energizing apparatus to effect
coarse or large radial displacements of the light beam, and a fine drive
circuit for energizing apparatus to effect fine or precise radial
displacements of the light beam. The coarse drive apparatus may, for
example, be a motor 



which drives a spindle to translocate an optical scan- ning  assembly. The
optical scanning assembly may in- clude several lenses, a prismatic
beam-splitter and a photodetector, compliantly suspended and arranged for
movement as a galvanometer. The galvanometer like arrangement effects at
least the fine radial displacement.   Using the fine drive, the light beam
can be moved by approx. [err]0.5 mm in the radial direction which trans-
lates to about 300 data tracks. Since this distance relates to only a very
small percentage of the total num- ber of tracks contained on a disc, the
coarse drive must be energized from time to time, during normal play- 



back, to provide continuous radial tracking of the light beam           



-2-        One disadvantage of a tracking regulation circuit     with a
coarse and a fine drive lies in the fact that the     coarse drive may
generate mechanical vibrations when     energized. These vibrations will be
mechanically trans-     mitted to the optical scanning device. The
vibrations     are actually compensated for by the focus regulation
circuit and the fine drive so that the scanning of the data     is not
interrupted through loss of focus or data tracking.     If, however, while
the coarse drive is operating, the 



compact disc player is subjected to external shocks or     impacts, such as
frequently occur in compact disc play-     ers installed in a vehicle, the
vibrations caused by the     coarse drive and the external shocks can
reinforce each     other. The consequences of this may be a tracking loss.
In fact, under unfavorable conditions, the focus regula-     tion circuit
will no longer be able to focus the light     beam onto the disc.     Disc
faults such as scratches or fingerprints may also,     lead to tracking
loss and to loss of focus if they occur     while the coarse drive is
running.       It is, therefore, the object of the invention to achieve 



reliable scanning of data with a recording and/or play-     back apparatus
employing contact-less scanning of a     recording medium, particularly in
the case of external     shocks and/or obstructions on, or defects in, the
record-     ing medium.          SUMMARY OF THE INVENTION   The invention
is apparatus and a method within a disc playback apparatus which includes
coarse and fine tracking drives and generates a tracking error signal for
controlling the coarse and fine tracking drives. The tracking error signal
is monitored during normal disc 



playback and if it deviates by a more than a predeter- mined amount,
operation of the coarse drive is inhib- ited.          



-3-     BRIEF DESCRIPTION OF THE DRAWINGS   FIGS. 1 and 2 are partial
pictorial and partial block diagrams of disc playback apparatus.   FIG. 3
is a waveform diagram of a tracking error signal.             DETAILED
DESCRIPTION 



In an optical playback apparatus, for example, a com- pact disc player, a
light beam scanning the data is fo- cused onto the disc-type recording
medium by means of a focus regulation circuit. In addition the light spot
is maintained within respective tracks by virtue of a track- ing  circuit
responsive to a tracking error signal devel- oped by light reflected from
the disc. If the light beam, as a consequence of an external impact on the
apparatus is caused to exit the data track which is being scanned, the
tracking error signal significantly increases. Such icrease are nominally
utilized to count track crossings when the scanning device is purposely
caused to jump 



one or more tracks.   Referring to FIG. 1 a disc, CD, is caused to rotate
about its axis by a motor M1. A second motor M2, mechanically coupled to an
optical scanning assembly, A, by a spindle, SP, moves the optical scanning
assem- bly radially across the disc in conformance with the data being
recovered from the disc. The motor M2 thus forms the coarse drive of the
optical assembly.   Responsive to the light reflected from the disc a
tracking error signal, TE, and a focusing error signal, FE, are developed
in a known manner. A detector H1, associated with the error signal
generating circuitry, 



monitors the amplitude of the tracking or focusing error signal. If the
level of the tracking or focusing error signal FE exceeds a predeterminable
threshold value W, then the detector H1 sends a control signal, S, to the
motor M2 which, if the coarse drive is switched off, prevents the coarse
drive from being switched on and, if the coarse drive is switched on,
switches off the coarse drive.     



-4-     By disabling the coarse drive in such critical situa- tions as when
internal dirt or scratches on the disc or external shocks impair the
scanning reliability, the reli- ability of the scanning is not further
reduced by vibra- 



tions caused by the coarse drive. As soon as the distur- bance, caused by
external impacts or internal dirt and scratches on the disc, decays, the
level of the high fre- quency vibrations in the tracking and focusing error
signal increases again. If it reaches the predeterminable level, then the
detector H1 re-enables the coarse drive M2.   A second embodiment example
of the invention is illustrated in FIG. 2. The apparatus in FIG. 2 disables
the coarse drive only if both the amplitude of the track- ing error signal
and the amplitude of the focusing error signal exhibit respective values
outside a predetermina- 



ble threshold value.     The focusing error signal, FE, is applied to a
first   detector, H1, and the tracking error signal, TE, is ap-   plied to
a second detector, H2. The outputs of the two   detectors H1 and H2 are
connected to the inputs of an   AND gate, U, the output of which is
connected to   enable/disable the coarse drive motor M2. A further
alternative to the FIG. 1 embodiment, which is also   responsive to both
the signals TE and FE, may be con-   figured similar to the FIG. 2
embodiment with the ex-   ception that the AND gate be substituted with an
OR   gate. 



Further measures to enhance the scanning reliability   provide for
increasing the gain of the fine drive circuit   or the gain of the focus
regulation circuit when the   coarse drive is enabled. The gain or
amplification in the   fine drive or in the focus regulation circuit can,
for   example, be regulated in proportion to the power con-   sumed by the
coarse drive. The amplification of the two   regulating circits is then
proportional to the current   consumed by motor M2 for the coarse drive.
Scanning reliability may be further enhanced by in-  creasing the gain of
the fine drive circuit or the gain of  the focus regulation circuit only
during the start-up and 



braking phases of the coarse drive. The increase in the  gain in the fine
drive or in the focus regulation circuit  may be delayed by a time
equivalent to the inherent  delay of the coarse drive apparatus.         



-5-    Fault associated with the disc which develop coarse drive disabling
signals can be ascertained for each track along with the duration or period
of the errors. When the location and the duration of the errors of a disc
are established, they may be stored and used to disable the coarse drive
during subsequent scans of the respective tracks. 



In order to attenuate mechanical vibrations in the focus and tracking
regulation circuits caused by carry- ing forces, compensating impulses may
be applied to these two regulating circuits when the coarse drive is
switched off.   The invention is suitable for recording and/or play- back
apparatus with contact-less scanning of a record- ing medium, and including
tracking regulation circuits constructed with coarse and fine drives.
Examples of this are compact disc players, video disc players, DRAW disc
plyers and magneto-optical apparatus.  



-6-   



What is claimed is:      1. In a tracking regulation circuit for a disc
playback    apparatus employing contact-less scanning of a record    medium
and including both a fine and a coarse drive    system responsive to a
tracking error signal, TE, for    providing radial translation of the
scanning device as    the record medium is scanned during normal playback,
an improvement comprising:      means for monitoring said tracking error
signal and        providing a control signal when the tracking error
signal, TE, exhibits predetermined abnormalities;        and 



means responsive to the control signal for disabling        only the coarse
drive system when the tracking        error signal, TE, exhibits such
predetermined ab-        normalities.      2. The tracking regulation
circuit set forth in claim I    wherein said contact-less scanning is
performed by opti-    cal means including a focusing system which generates
a focusing error signal and responsive thereto maintains    a beam of light
substantially focused on tracks of said    recording medium, and wherein
the improvement fur-    ther comprises    means for monitoring said
focusing error signal and 



providing a further control signal when the focus-      ing error signal
exhibits predetermined abnormali-      ties; and   means responsive to the
further control signal for     disabling the coarse drive system when the
focus-     ing error signal exhibits such predetermined abnor-    3. The
tracking regulation circuit set forth in claim 2 characterized in that the
coarse drive system is only disabled when said abnormalities occur
concurrently in both the tracking error signal and the focusing error
signal. 



4. The tracking regulation circuit set forth in claim 2 further including
an OR circuit having a first input terminal coupled to receive said control
signal and a second input terminal coupled to receive said further control
signal and having an output terminal coupled to disable said coarse drive
system.       



-7-      5. The tracking regulation circuit set forth in claim 2   further
including an AND circuit having a first input   terminal coupled to receive
said control signal and a   second input terminal coupled to receive said
further   control signal and having an output terminal coupled to   disable
said coarse drive system. 



6. In a tracking regulation circuit for a disc playback  apparatus
employing contact-less scanning of a record  medium and including both a
fine and a coarse drive  system responsive to a tracking error signal, TE,
for  providing radial translation of the scanning device as  the record
medium is scanned during normal playback,  an improved method of
controlling said playback appa-  ratus comprising:     monitoring said
tracking error signal and providing a       control signal when the
tracking error signal, TE,       exhibits predetermined abnormalities; and
disabling only the coarse drive system, responsive to 



the control signal, when the tracking error signal,       TE, exhibits such
predetermined abnormalities.    7. The tracking regulation circuit set
forth in claim 6  wherein said contact-less scanning is performed by opti-
cal means including a focusing system having a variable  gain control
element for maintaining focus, which sys- tem generates a focusing error
signal and responsive thereto maintains a beam of light substantially
focused on tracks of said recording medium, and wherein the improved method
further comprises    monitoring said focusing error signal and providing a
further control signal when the focusing error sig- 



nal exhibits predetermined abnormalities; and    disabling the coarse drive
system, responsive to the      further control signal, when the focusing
error      signal exhibits such predetermined abnormalities.    8. The
improved method set forth in claim 7 wherein  said coarse drive is subject
to being enabled and dis-  abled and said method further includes providing
in-  creased gain to said variable gain control element in the  focusing
system when the coarse drive system is en-  abled.   



-8 -   



9. The improved method set forth in claim 8 wherein said fine drive system
includes a variable gain element, and said playback apparatus includes
means for detect- ing power consumed by said coarse drive system, and said
method further includes providing increased gain to said variable gain
element in the fine drive system in proportion to detected power consumed
by the coarse drive system.   10. The improved method set forth in claim 7
wherein said fine drive system includes a variable gain element, said come
drive is subject to being enabled and diabled, and said method further
includes provid- 



ing increased gain to said variable gain element in the fine drive system
when the coarse drive system is en- abled.   11. The improved method set
forth in claim 10 wherein said coarse drive system is subject to start-up
and braking phases of the coarse drive system when the coarse drive syatem
is enabled and disabled, and said method further includes providing said
increased gain in the fine drive system only during start-up and braking
phases of the coarse drive system when the coarse drive system is enabled
and disabled respectively.   12. The improved method set forth in claim 10 



wherein said playback apparatus includes means for detecting power consumed
by said coarse drive system, and said method further includes providing
increased gain in the focusing system in proportion to detected power
consumed by the coarse drive system.    


