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adjustment of the inclination of an optical diskwithout the use of the
inclination sensor described above. BACKGROUND OF THE INVENTION
FIG. 2 shows an inclination adjustment appara- tus disclosed in Japanese
Patent Application Laid- The present invention relates to an optical pickup
5   Open Publication No. 99924-1987. In the same fig- for performing the
recording and reproduction of in-
ure,eachoftheoutputsidesofthelight-receivingel.- formation with respect to
an optical disk such as a CD  ments 5 and 6 divided into two in the
direction of the (compact disc) and the like, and more particularly, to
radius of the optical disk, are connected toeach of the a detection device
performs the detection of the in-  input sides of the high-pass filters 7
and 8. These clination of an optical head with respect to an optical  to
high-pass filters 7 and 8 are both connected to the in- disk for adjusting
the position of the optical head.  put side of the adder 9, and the output
side of the ad- In optical disk players, the central optical axis of  der 9
is connected to the input side of a comparison an objective lens prepared
in an optical head should  means 11 via an envelope detection means 10. To
this be set perpendicular with respect to an optical disk in  comparison
means Is connected the output side of the order that a light beam
Irradiates perpendicularly  15  vibration signal generation mans 12. The
output side upon the optical disk. However, when there is a warp  of the
comparison means 11 is connected to the input in the optical disk, the
relationship between the two  side of a tilt control means 13, and the
output side of is no longer perpendicular and this presents a large  the
vibration signal generation means 12 is connect- obstacle tothe recording
and reproduction of Infonna-  ed to the Input side of the tilting means 14.
tion.                                         20      In this conventional
art, the tracking and the re- However, with optical disk players such as
laser  cording and reproduction of information with respect disk players
that use disks having diameters of 20 cm  to the optical disk are all
performed by the single-be- or more, then as shown In FIG. I for example,
an in-  am method that uses one beam and so the output of clinatlon sensor
2 of an optical head I is provided to  the vibration signal generation
means 12 is used as perform adjustment of the Inclination with respect to
26  the basis for the tilting means 14 to forcedly tilt the the disk warp.
This Inclination sensor 2 Is inclined  optical pick-up. The outputs of the
light-receiving ele- along with the optical head 1.
ments 5 and 6 are inputted to the envelope detection In this conventional
technique, the inclination in  means 10 in which the envelope of reproduced
sig- the direction of the radius of the optical disk 3 (the di-  nals is
detected. rection of the arrows F1, F2) is detected by the Inclin-  30
This envelope varies its level in accordance with ation sensor 2 and the
results of this detection are  the relative angle between the optical disk
and the used as the basis for the adjustment of the inclination  optical
pick-up, and Is compared with the vibration of the optical head 1. By this,
the beam of the optical  signal In the comparison means 11. The results of
this head 1 is irradiated perpendicularly with respect to  comparison
represents a relative inclination between the optical disk 3.
35  the optical disk and the optical head. Thus, the tilt However, there
are following problems in the con-  control means 13 performs the
adjustment of the In- ventional technique as has described above. More
clination of the optical pick-up. specifically, when the apparatus Is
manufactured,      However, with this convention technology as de- the
inclination sensor itself and the optical head both  scribed above, it is
necessary to provide an inclina- v   have to be adjusted to the same
inclination and when   so  ton adjustment configuration that wobbles the
entire the demand of adjustment accuracy is increased,    optical pick-up,
and the space forthe placement of the there are the associated problems of
an increase in  pick-up portion becomes large. Accordingly, it is dif- the
number of adjustment processes and an increase  ficult to reduce the size
of the disk drive apparatus in the adjustmentcost. In addition, the
Inclination sen-  used fordisks of 12 cmor less and this makes its prac-
9Qr 2 is provided separately to the optical head I and   45  tical
application difficult. sothere isthe problem of the optical head I becoming
European Patent 0,313,818 discloses a techni- large as a whole.
que forfollowing the tracks on an optical disk. This in- Furthermore, the
inclination adjustment is per-  volves the superimposition of a small
radial oscillation formed only for the direction of a specific radius (the
on the optical pick-up, atafrequencywhich is high rel- X direction) of the
optical disk 3 and is not performed   50  ative to the rotational
frequency. This oscillation In the direction perpendicularto the direction
of the ra-  causes a change In the magnitude of the jitter con- dius (the Y
direction). Because of this, the inclination  ponent of the output at the
same frequency. Whether In the Y direction caused by the mechanical dimen-
the oscillation on the output signal and the oscillation sion difference
when the optical head is running from  signal are in phase or In antiphase,
depends on which the Inside to the outside prevents the favorable re-  56
side of the track the head is located; an oscillation on cording and
reproduction of information.           the outputsignal of twice the
oscillationfrequencyo- In the light of these problems described above
curring when the pick-up is very dose to the centre there has been proposed
a priorart technologyforthe  of the track. 2   
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useful for aligning the optical  time, a cycie detection means that detects
a cycle of head, this alignment perhaps being accomplished by  said forced
Inclination, and an Inclination detections inclination of the head, but
does not allow the Irradia-  means that detects an inclination of said
optical head tion of the disk to be kept at all time substantially per-
from changes in signals detected bysald vibration de- pendicular to its
surface.                      5   tection means. According to the first
aspect of the system descri- SUMMARY OF THE INVENT1ON
bed above forthe present invention, saldvibration de- tection means Is
configured so as to detect changes In the light of this, the present
Invention has as an  in signals by the envelope detect wave with respect
object the provision of an inclination detection method   io  to output
signals of an optical head. and apparatus for such, for performing the
detection    Furthermore, another aspect is the provision of of the
inclination of an optical head so that is Is pos-  an object lens drive
means that drives an object lens sible to favorably and accurately detect
the inclination  of an optical head so that the direction of radial tran-
without the use of an inclination sensor, and also the  siton is the
rotational cycle of the optical disk and so provision of an Improved
optical disk support appara-  15  that it changes between the eccentric
direction of the tus.
Information tracks, and the direction opposite. Furthermore,
anotherobjectof the present inven-     Asecond aspect is a disk support
apparatus that tion is to provide an optical pick-up inclination detec-
supports and optical disk with respect to an axis of ro- tion apparatus
that can perform the detection of the  tation of a rotation means, and
which is configured so Inclination using a simple confIguration.      20
that when an optical disk is rotating, the inclination In order to achieve
the objectives described     changes In the positive and negative
directions with above, the system and method of the present Inven-  respect
to the optical head and at a constant cycle. tion has the configuration
described below.             Athird aspect is an optical head Inclination
deteo- According to the present Invention a device is   tion apparatus that
irradiates light beams to an optical provided for the detection of relative
inclination of an   25   disk by an objective optical lens system and that
per- optical disk that records information and an optical  forms the
recording and reproduction of Information head that reproduces said
Information recorded by   with respect to the optical disk, and that is
provided the irradiation of a light beam to this disk, comprising:  with a
shift means that shifts said objective optical an inclination adjustment
means that shifts    system relatively from the center of the light beam to
the relative inclination between said disk and head by   30  the peripheral
region, a signal change detection applying a forced inclination in
alternately positive  means that detects changes in signals from an optical
and negative directions with respect to either of said  head when such a
shift was performed, and an inclin- optical disk and said optical head;
ation detection means that uses the shift cycle by a signal change
detection means that detects   said shift means and signal changes detected
by the the change of an output signal of an optical head gen-  35  signal
change detection means as the basis for the erated when a relative
inclination is forcedly changed  detection of the relative inclination of
said optical by said inclination shift means;                     head and
an optical disk. a disk vibration signal generation meanswhich     The
following I a description of the operation of uses the focus drive signal
to generate a signal syn-  the optical disk inclination detection method
and sys- >j   chronised with the oscillation of the disk;     40  tem
having the configuration described above. characterised by comprising phase
synchronl-      A predetermined optical inclination is forcedly satlon
detection means that detects the relative In-  and alternately applied to
an optical disk in the posi- clination between said disk and head on the
basis of  tive and negative directions. This application of the In- the
cycle offorced inclination detected by said diskvi-  clination is for
example, performed by a method bration signal generating means and the
change in  45   whereby the flat optical disk is given an Inclination or
signals detected by said signal change detection     a method where the
optical disk itself is supported. means.
When this forced inclination Is applied to an optical An object of the
present invention is to provide an  disk changes occur in the optical head
detection sig- optical head inclination detection apparatus that per-
nals. The inclination of the optical head is detected forms the detection
of an Inclination with respect to an   5o   using the cycle of the forced
inclination from the sig- optical disk of an optical head that performs the
re-  nal changes. cording and reproduction of information through the
In addition, the light beam in the peripheral region irradiation of a light
beam to an optical disk, and that  of the Irradiated light beam shifts go
as to Irradiate forcedly applies to the optical disk an inclination that
with respect to the object optical system of the optical changes in the
positive and negative direction with re-  55   pickup. When this is done,
aberration causes the opt- spect of said optical head at a fixed cycle, and
that  ical Irradiation to be performed in the same manner comprises a
vibration detection means that detects a  to the optical disk as when the
optical pickup Itself change in a signal output from an optical head at
this  shifted. The relative Inclination between the optical 3  
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optical disk is detected from the       FIG. lOAand FIG. lOB are
respectively an outline changes in the pickup output signals when the
objec-   perspective view and a side view showing the in- tive optical
system shifts.                            dination adjustment configuration
in an optical As has been described above, the optical head      disk
Inclination detection system according to a inclination detection method,
apparatus and disk sup-   5  second embodiment of the present invention;
port apparatus according to the present invention      FIG. I IA and FIG.
11 B are respectively a per- forcedly applies an inclination to the optical
disk and  spective view and a sectional view showing the also uses signal
changes caused by this to perform     optical disk Inclination status In an
inclination de- optical head inclination detection and so it is possible
tection system according to a third embodiment to have the effect of
performing favorably and accu-  10  of the present invention; rate
Inclination detection without the use of an Indin-  FIG. 12 Is a block
diagram showing the circuit atlon sensor.
configuration of an optical disk inclination detec- Furthermore, since a
change In pickup output sig-  tion system according to a fourth embodiment
of nals produced when said objective optical system is   the present
invention, shifted from the center of said light beam to a periph-  15
FIG. 13 is a configuration view showing aspecific eral region is used to
detect the Inclination, there is  arrangement of an optical disk
inclination detec- also the effect that it is possible to easily performs
in-  tion system according to a fifth embodiment of dination detection
using a simple configuration.       the present invention; FIG. 14 Is a
view describing the aberration of a BRIEF DESCRIPTION OF THE DRAWINGS
20      light beam of an optical pickup used in the system of the fifth
embodiment; In the appended drawings,                          FIG. 15 Is a
view describing general wave- FIG. I Is an outline perspective view showing
a    surface aberration; configuration of a conventional optical diskincin-
FIG. 16 is a graph showing the characteristics of ation system of a type
using an Inclination sen-  25  sIgnal change when the objective lens of the
opt- sor,                                               Ical pickup in the
optical pickup of the system of FIG. 2 is a block diagram showing a
conventional   the fifth embodiment Is shifted; detection system of a type
that detects the incdin-  FIG. 17 is a block diagram showing the configur-
ation of an optical disk through the detection of  ation of a signal change
detection circuit in the signals;                                   30
system of the fifth embodiment; FIG. 3 is a block diagram that shows the
circuit   FIG. 18 is a time chart showIng the Inclination de- configuration
of an optical disk inclination detec-  tection operation of the system of
the fifth em- tion system according to a first embodiment of     bodiment;
the present invention;                             FIG. 19 is a block
diagram showing the configur- FIG. 4 is an outline perspective view showing
the   35  atIon of a signal change detection circuit of an operation of an
optical head Inclination adjust-   optical disk inclination detection
system accord- ment configuration in the system of the first em-  Ing to a
sbth embodiment of the present inven- bodiment;
tion; FIG. 5A and FIG. SB are respectively an outline    FIG. 20 is a block
diagram showing the circuit perspective view and a side view showing the
re-  40  configuration of an optical disk inclination detec- latlonships
between an optical head and an opt-    tion system according to a seventh
embodiment Ical disk in the system of the first embodiment;   of the
present invention; FIG. 6A through FIG. 8D are outline perspective    FIG.
21 is a waveform diagram showing the views that show the relationship
between the an-   change characteristics of a reproduced signal for gle and
the rotation of an optical disk in the sys-  45  the case when the
objective lens In the system of tem of the first embodiment;
the seventh embodiment has been shifted; and FIG. 7 is a graph showing the
motion character-    FIG. 22 is a waveform diagram showing the de- istics
of a detection system of the first embodi-  tectlon signals for the
X-inclination angle and the ment,
Y-inclination angle, for describing the operation FIG. 8 Is a graph that
shows the changes in the   5o  of the system of the seventh embodiment.
amount of jitter generated by the inclination of a disk in the detection
system of the first embodi-  DETAILED DESCRIPTION OF THE PREFERRED ment,
with respect to theY-angle Inclination angle  EMBODIMENTS and the
X-direction inclination angle; FIG. 9 is a graph that shows the
relationship be-  cc  The following is a description of the preferred em-
tween the rotation of the optical disk and the  bodiments of the optical
head Inclination detection change In the jitter, In the detection system of
the  method and apparatus, and the disk support appara- first embodiment;
tus according to the present invention, with reference 4 
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drawings.                            Furthermore, when the optical disk 3
rotates one The description will begin with the first embodi-  quarter of a
turn in the direction shown by the arrow ment, with reference to FIG. 3
through FIG. 9. FIG. 3  F7, the status becomes that as shown in FIG. SC. In
shows the configuration of the majorportionsofafirst  this case, there Is
no inclination In the X direction but embodiment. In FIG. 3, an optical
head 15 that per-   5   the inclination in the Y direction is maximum for
the forms either the recording or the reproduction of Infor-  negative
direction. mation with respect to an optical disk 3 has Its Incin-  Then,
when the optical disk 3 rotates a further ation In the X and the Y
directions adjusted by an in-  one quarter of a turn In the direction of
the arrow F7, clination adjustment mechanism 18. These inclina-  the status
becomes that as shown in FIG. SD. In this tion adjustmentdirections are the
directions indicated  io  case, there In no inclination in the Y direction
but that by the arrows F3 through Fe shown In FIG. 4. The di-  in the X
direction is maximum for the negative direc- rections indicated bythe
arrows Fs and F5 correspond  tion. In addition, the gap between the optical
head 15 to the radial direction of the radius of the optical disk  and the
optical disk 3 is at its narrowest. This status 3 are In the X direction
(radial Inclination) and the ar-  is shown in FIG. 5A and FIG. SB. rows F4
and Fe that correspond to the tangential direc-  iS  FIG. 7 Is a graph
showing the change for the per- tion are in the Y direction (tangential
inclination).  iod between time TA and TD, of the inclination with re- The
focus drive signal for the optical head 15 is  sped to the optical head 15.
The distance between connected to the input side of the diskvibration
signal  the optical disk 3 and the optical head 15 changes as generation
circuit and the reproduced signal of the  shown in FIG. 7(a) for the
process from FIG. 6A to optical head 15 which is connected to the input
side   2o  FIG. SD. Then, when the inclination angle in the X di- of the
aberration component detection circuit 18.  rection, of the optical disk 3
with respect to the optical Then, each of the output sides of the disk
vibration  head 15 Is considered, it is positive maximum in the signal
generation circuit 17 and the aberration com-  status shown in FIG. 6B, and
negative maximum for ponent detection circuit 18 are each connected to the
the status shown In FIG. SD and becomes an shown Input sides of the
in-phase synchronous detector 19  25  in FIG. 7(b). In the same manner, the
angle of inclin- and 90 phase synchronous detector 20.            ation in
the Y direction becomes as shown in FIG. Then, each of the output sides of
the In-phase  7(c). Accordingly, the change in the absolute value of
synchronous detector 19 and 900 phase synchronous  the X-Y composite angle
of inclination for one rotation detector 20 are connected to the input side
of the in-  of the optical disk 3 becomes as shown in FIG. 7(d). clination
adjustment mechanism 16 via the X and Y   30  Then, returning to FIG. 3,
tee diskvibration signal direction adjustment amplifiers 21 and 22 and the
generation circuit 17 is for the generation and output drive amplifiers 23
and 24. The rotation of the optical  of signals that are in phase with the
inclination status disk 3 is performed by a spindle motor 4.         of the
optical disk 3 and so the focus drive signals of Of these parts, the
optical disk 3 is arranged be-  the optical head 15 are used. The DC
component of forehand so that it is given a predetermined inclina-  s3
these focus drive signals Indicates the position of the tion as shown In
FIG. 5Aand FIG. 5B. Moreover, FIG.  actuator (not indicated in the figure)
that follows the SB Is the side view of the entire apparatus which Is
rotation of the optical disk 3 and so it is possible to shown in FIG. 5A.
In these figures, the optical disk 3  know the status of the inclination of
the optical disk is held so as to be at an inclination + from the status
3. By this, the vibration signals corresponding to the where there is no
inclination as shown by the line LA.  40  change in the X and Y direction
inclination as shown More specifically, the portion of the right half 3A is
in-  in FIG. 7(b) and FIG. 7(c) are output to the in-phase dined downwards
from the normal position, and the  synchronous detector 19 and 900 phase
synchronous portion of the left half 38 is inclined upwards from the
detector 20. normal position. As shown in FIG. BB, these incline-  Then,
the aberration component detection circuit tions formed by the insertion of
an inclination piece  45  18 detects the change In the reproduced signal
gen- 3D between the optical disk 3 and the turntable 3C  erated by the
optical aberration as a result of the in- disposed approximately
horizontally. Moreover, the  clination of the optical disk 3. The signal
change due optical disk 3 is pressed by a disk presser 3E to the  to
aberration that is generated as a result of disk in- turntable 3C and is
urged and supported.          dination Includes modulation deterioration,
jitter de- When such an optical disk 3 is rotated, the inclin-  5o
terioration and crosstalk deterioration but in this em- ation change with
respect to the optical head 15 be-  bodiment, the change In the jitter
amount is detected. comes as shown in FIG. 6A through FIG. SD. The fol-
Jitter and the disk InclinatIon angle have for example, lowing description
assumes an initial statuseas shown  a relationship proportional to the
square as shown In in FIG. 6A. More specifically, there Is no inclination
In  FIGS. 8A and 8B. FIG. 8A shows she change in the the X direction but
the Y direction has the maximum   5s  jitter with respect to the angle of
inclination in the Y amount of inclination in the positive direction. In
ad-  direction and FIG. BB shows the change in the jitter dition, the gap
between the optical head 15 and the  with respect to the angle of
inclination in the X direc- optical disk 3 is at Its largest.
tion. 
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synchronous detector 19 and the  detected by the aberration component
detection cir- 90 phase synchronous detector 20 detect synchron-  cult 18
Is as shown in FIG. 9(b). ous components in the inputjitter corresponding
to in-  First, with respect to the X component, the In- phase and 900 phase
respectively thus the X and Y  phase synchronous detector 19 performs
detection of direction componentsforthe inclination angle change   5   the
composite jitter signal synchronized with the ro- are separated. As shown
in FIG. 7(d), the change In  tation of the optical disk 3 as shown In FIG.
9(a), or the angle of inclination of the optical disk 3 Is a corn-  rather,
the detection of the X component. For exam- posite of the X and Y direction
components. Because  pie, when the times T1 and T3 in the same figure are
of this, the change in the detected jitter Is also the  considered, the
signal STi2 for the period TIT2 and composite of the X and Y components.
so  the signal ST29 for the period T2T3 are in agreement. Here, the
in-phase synchronous detector 19 per-  From this, It is known that the
optical head 15 is sub- forms wave phase detect that is synchronous with
the  stantially perpendicular in the X direction. Because of input
synchronous signals and detects the Xdirection  this, the adjustment signal
is not output by the X reg- component of the Inclination signals. On the
other  ulation amplifier 21, and no adjustment of the inclin- hand, the 900
phase synchronous detector 20 per-  15  ation of the optical head 15 in the
X direction Is per- forms wave phase detect synchronous with the sig-
formed by the inclination adjustment mechanism 16. nals that have been
shifted 90 with respect to the In-  Then, when the Y component is
considered, the put synchronous signals, and detects the Y direction  900
phase synchronous detector 20 performs wave component of the Inclination
signals. Moreover, the  detect of the composite jitter component having a
provision of a phase difference of 900 is because of  20  phase difference
of 90 with respect to the rotation of the phase difference of 900 in the X
and Y inclination  the optical disk 3 as shown In FIG. 9(a), or rather,
per- angle changes as shown in FIG. 7(b) and (c).     forms detection of
the Y component. For example, the The actuator portion (not indicated In
the figure)  signals for the periods T4 and TS are in agreement of the
optical head 15 is used as an inclination adjust-  with the signals T5 and
TO. From this, it is known that ment mechanism 16 instead of inclining the
entire opt-  25  the optical head 15 is substantially perpendicular in Ical
head 15.                                    the Ydirection. Because of
this, the adjustment signal The following is a description of the function
of a  Is not output by the Y regulation amplifier 22, and no first
embodiment having the configuration described  adjustment of the
inclination of the optical head 15 in above, with reference to FIG. 9. The
optical disk 3 that  the Y direction is performed. is placed so as to have
an angle of inclination is ro-  3o tated at a predetermined speed by a
spindle motor 4.  b. When there Is an inclination of the optical head
(Refer to FIG. 9(a).) This optical disk 3 has a beam  15 In the +AX
direction from the optical head 15 Irradiated to It and focus drive signals
applied to the optical head 15 from a fo-  The following is a description
of the case when a cus driver (not shown) and reproduced signals are  35
beam from an optical head 15 is irradiated atan angle output.
of +AX with respect to a normal optical disk indicated From the input focus
drive signals, the diskvibra-  by the line LA, In this case, the composite
jitter com- tion signal generation circuit 17 generates vibration  ponent
detected by the aberration component deteo- signals corresponding to the
change In the Xand Y in-  tion circuit 18 Is as Indicated In FIG. 9(c).
clination angles shows in FIG. 7(b) and (c), and sup-  40  First,
considering the X component, the in-phase plies them to the in-phase
synchronous detector 19  synchronous TI-T2 detector 19 detects the compo-
and 900 phase synchronous detector 20. On the other  site jitter signals
that are in phase with the rotation of hand, the aberration component
detection circuit 18  the optical disk 3. For example, when the times T1
performs detection of the composite jitter compo-  and T3 of the same
figure are considered, the signal nents on the basis of the input
reproduced signals and   45  ST12 for the period T1 -T2 and the signal ST2s
for the supplies them to the in-phase synchronous detector  period T2-T3
have a relationship where ST12 > ST23. 19 and the 90 phase synchronous
detector 20.    From this, it is known that the optical head 15 has an
inclination of +AX in the X direction. Because of this, a. When there Is no
Inclination of the optical head  a corresponding adjustment signal is
output by the X 15                                          8o  regulation
amplifier21 and the inclination adjustment mechanism 18 performs X
direction inclination ad- The description will commence from the status
justment to compensate for +AX. This adjustment is when a beam of an
optical head 15 is irradiated so as  performed so that ST12 = ST23, that so
that FIG. 9(c) to besubstantially perpendlcularwith respectto a nor-
becomes FIG. 9(b). mal optical disk Indicated by the line LA, that is, from
us  Then, when the Y component is considered, the the status where there is
an Inclination other than a  900 phase synchronous detector 20 performs
wave forced incination that has been applied to the optical  detect of the
composite jitter signals that have a 



disk 3. In this case, the composite jitter component  phase difference of
900 with respect to the rotation of 6    11           .     SP 0 443 822 B1
12 the optical disk3. For example, considering the period  favorable
detection of the degree of inclination between times T4 and T6, the signal
ST45 for the per-  between the disk and the head. lod T4T5 and the signal
ST50 for the period T5T6 are     In addition, detection can be performed
us- In agreement. From this, it is known that the optical  Ing a marketed
optical disk and does not require head 15 is substantially perpendicular In
the Y direc-   5  special Items. Disks themselves generally have tion.
Because of this, no adjustment signal Is output  complex warping but if a
forced inclination Is ap- from the Y regulation amplifier 22 and no
adjustment  plied at a constant cycle and In alternating posi- of the
inclination of the optical head 15 in the Y direc-  tive and negative
directions, it is possible to de- tion is performed by the Inclination
adjustment mech-  teat the inclination of the optical head favorably anism
16.                                    10      and without the warping
causing any Influence. (2) There is no need to have an inclination angle c.
When the optical head 15 is inclined by -AX       sensor as there is with
the conventional appara- tus. In addition, it is possible to use a method
to The following is a description of the case when a  determine the
absolute head angle In the manu- beam from an optical head 15 is Irradiated
at an angle  15  facturing process even in the case of a reproduc- of -AX
with respect to a normal optical disk indicated  tion apparatus having an
inclination angle sen- by the line LA. In this case, the composite jitter
com-  sor. ponent detected by the aberration component detec-   (3) It is
possible to perform favorable adjustment tion circuit 18 is as indicated in
FIG. 9(d).        even with respect to inclinations that are gener- First,
considering the X component, the in-phase  20  ated by the movement of an
optical head from the F   synchronous detector 19 detects the composite
jitter  outer periphery of an optical disk to the inner per- signals that
are in phase with the rotation of the opt-  iphery of an optical disk and
therefore prevent de- ical disk 3. For example, when the times TI and T3
terioration of the characteristics caused by mech- of the same figure are
considered, the signal ST12 for  anical dimensional differences when there
is this the period T1-T2 and the signal ST23forthe period T2-  25  movement
from the outside to the inside. T3 have a relationship where ST12 'ST=a.
From this,  (4) The inclination can be favorably and accurate- it Is known
that the optical head 15 has an inclination  ly detected and the
Inclination given to an optical of -AX in the X direction. Because of this,
a corre-  disk can be continuously adjusted in real time spending
adjustment signal Is output by the X regula-  while recording or
reproduction operation Is be- tion amplifier 21 and the Inclination
adjustment mech-  3o  ing performed. anism 16 performs X direction
inclination adjustment  (5) Furthermore, it is possible to have automated
to compensate for -AX. This adjustment is performed  Inclination adjustment
and therefore Improve the so that ST12 = ST3, that so that FIG. 9(d)
becomes   productivity. FIG. 9(b). Then, when the Y component is
considered, the   35  (Second embodiment> 90 phase synchronous detector 20
performs wave detect of the composite jitter signals that have a   The
following is a description of a second em- phase difference of 900 with
respect to the rotation of  bodiment of the present Invention, with
reference to the optical disk 3. For example, considering the period  FIG.
I OA and 108. Moreover, those portions of the v   between times T4 and T8,
the signal ST46 for the per-  40  configuration that are the same as
corresponding lod T4T5 and the signal ST68 for the period T5TO are
portions of the first embodiment are Indicated with in agreement. From
this, it is known that the optical  corresponding numerals. FIG. I OA shows
an entire head 15 is substantially perpendicular in the Y direc-  disk
arrangement and FIG. 10B shows a side view. tion. Because of this, no
adjustment signal is output  This second embodiment also has an Inclination
from the Y regulation amplifier 22 and no adjustment  45  given to the
optical disk 30. An inclination piece 3D of the Inclination of the optical
head 15 in the Y direo-  was used in the first embodiment but an inclined
turn- tion is performed by the inclination adjustment mech-  table 30A Is
used in the second embodiment An opt- anism 16.
ical disk 30 Is pressed by a disk presser 30B with re- Moreover, the
operation is the same for when the  spect to the inclined turntable 30A and
is fixed by a optical head 15 is inclined by +AY and -AY.  50  disk
presserscrew 30C. The other portions of the em- The first embodiment of the
present invention as  bodiment are the same as those for the first embodi-
has been described above has the following effects.  ment. (1) The
disposition of an optical disk so that It is forcedly given an Inclination
and thesynchronous  <Third embodiment> detection of a change in the
inclination for the jit-  66 ter component of a head detect signal
generated   The following Is a description of a third embodi- 



by the inclination enables the optimum Inclination  ment of the present
invention, with reference to FIG. adjustment to be performed by the
accurate and  IA and 11 B. Moreover, those portions of the config- 7    13
.     EP0443822B1                     14 uration that are the same as
corresponding portions  a fourth embodiment having the configuration
descri- of the first embodiment are indicated with corre-  bed above.
Reproduced signals from the optical head sponding numerals. FIG.11 B is a
sectional view along  15 are Inputted to the jitter change component detec-
the section line Xl-Xi of FIG. IA.                tion circuit 35 where the
jitter change component Is In this embodiment the optical disk 33 itself Is
5   detected. The detected signals are input to the formed with an
inclination of an angle $, and the disk  change component selector circuit
36 where, in ac- placement itself is performed with respect to a turn-
cordance with necessity, they receive noise suppres- table (not indicated
in the figure) In the same manner.  slon processing by the change component
selector The other portions of the embodiment are the same  circuit 36. The
jitter change components selected as for the first embodiment.
io  from the change component selector circuit 36 are supplied to the X
component detection circuit 41 and <Fourth embodiment>
the Y component detection circuit 42. On the other hand, the focus drive
signals from The following is a description of a fourth embodi-  the
optical head 15 are inputted to the vibration signal ment of the present
invention, with reference to FIG.  15  generation circuit 38 where
vibration signals for the 12. In the first, second and third embodiments
descri-  optical disk 33 are generated. These vibration signals bed above,
optical head inclination adjustment was  are inputted to the synchronous
signal generation cir- performed using an optical disk that had an optical
in-  cult 39 and the synchronous signal In 90 shifted clination but in this
fourth embodiment the Inclination  phase generation circuit 40 where
synchronization angles detected in the X and Y directions are dis-  20
signals for the detection of the X and Y components played on a meter so
that it is possible to perform in-  are generated. (Refer to FIG. 7.) These
synchroniza- cination angle adjustment at the place of manufao-  tion
signals are supplied to the X component deteo- ture. In FIG. 12, the
reproduced signals output from  tion circuit 41 and the Y component
detection circuit the optical head 15 are Input to a jitter change com-
42. ponent detection circuit 35. The output side of this jit-  25  Then, In
the X component detection circuit4l and ter change component detection
circuit 35 is connect-  the Y component detection circuit 42, each of the
In- ed to the input side of a change component selector  put jitter change
components and the synchronous circuit 36 and in accordance with necessity,
is con-  signals for detection are used to detect the X and Y nected to the
input side of a burst noise suppressor  change components of the jitter in
the same manner circuit 37.                                  30  as for the
first embodiment After the detected jitter On the other hand, the focus
drive signals applied  X and Y components have received filtering process-
to the optical head 15 are input to a vibration signal  ing by each of the
low pass filters 43 and 44, they are generation circuit 38. The output side
of this vibration  supplied to the vector conversion circuit 45. This veo-
signal generation circuit 38 is connected to a syn-  tor conversion circuit
45 has the vector select signals chronous signal generation circuit 39 and
to the Input  35  input externally and uses them as the basis for per- side
ofa synchronous signal in 900 shifted phase gen-  forming vector conversion
and coordinate conver- eration circuit 40. Then, the output sides of these
syn-  sion. Then, the Inclination detection signals that have chronous
signal generation circuit 39 and synchron-  been converted are each output
to the indication me- ous signal in 90 shifted phase generation circuit 40
ters 48 and 49 where meter indication corresponding are respectively
connected to the Input sides of an X   40  to them is performed. component
detection circuit 41 and a Y component     At the place of manufacture, it
is then possible to detection circuit 42.
adjust the angle of inclination of the optical head 15 In addition, the X
component detection circuit 41  while referring to the meter indications.
and the Y component detection circuit 42 are respec- tively connected to
the output side of the change comn-  45  'Fifth embodiment> ponent selector
circuit 36 described above. Then, each of the output sides of the X compo-
The following is a description of a fifth embodi- nent detection circuit 41
and the Y component detc-  ment of the present invention, with reference to
FIG. tion circuit 42 are connected to the input side of the X  13 through
FIG. 18. FIG. 13 shows the configuration component low pass filter 43 and
the Y component  50  of an optical pickup according to the fifth embodi-
low pass filter 44, and the output sides of these X  ment. In this figure,
laser light output from a laser os- component low pass filter 43 and the Y
component  cillator 50 Is Irradiated to a beam splitter 52 via a dif- low
passfilter44 are connected respectively to the In-  fraction grating 51
where it is reflected to the side of put side of a vector conversion
circuit 45. The output  the optical disk 60. The laser light Is collimated
by a side of this vector conversion circuit 45 is connected  55
collimating lens 53 and is then irradiated to an object 



to indication meters 46 and 47 via meter ampliflers 46  iens 54 where it Is
focussed and irradiated to the opt- and 47.
ical disk 55. The following Is a description of the operation of  On the
other hand, the laser light that is reflected 8    15                 SP O
443 822 B1                 16 by the optical disk 55 passes through the
objective  chronous signal generation circuit 64. The output side lens 54,
a collimator lens 53, a beam splitter 52 and  of the synchronous signal
generation circuit 64 is con- a detection lens 56 successively, and is
irradiated to  nected to the input side of an X component detection a
photodetector 57. This performs the recording and  circuit 65. Also, the X
component detection circuit 65 reproduction of Information with respect to
the optical   5   is also connected to the output side of the change disk
55.                                          component selector circuit 62
described above. Here, in this embodiment as shown by the arrow    Then,
the output side of the X component detec- F1o and F20 movement of the
objective lens 54 in the  tion circuit 65 is connected to the input side of
a low- region where the light beam exists on the outer side  pass filter 66
and the output side of this low-pass filter of the optical axis LA Is
performed so that it is possible  10  68 is connected to an indication
meter 68 via a meter to have the same effect as wobbling of the optical
amplifier 67. pickup.                                              In this
fifth embodiment the bright level signals More specifically, the optical
characteristics at  in the reproduced signals are used for detecting the
the time when the objective lens 54 moves in the light  change component In
the change component detec- beam that is output from the collimating lens
53 are  15  tlon circuit 61. The reproduced signals have two 1ev-
controlled by the optical characteristics of the colii-  els corresponding
to the light from tah pit of the disk mating lens 53. As is well known,
lens aberration is as  and to the light from the land of the disk,
respectively. shown in FIG. 15(a) through FIG. 15(e) for example.  Here,
the bright level signal is a detection signal by Moreover, the coordinate
axes x, y and z are suitably  the reflected light in the land portion of
the disk where provided. FIG. 15(a) shows the spherical aberration   20
there is no data bit. In addition, the objective lens 54 and FIG. 15(c)
shows the astigmatic aberration, while  shifts In the X direction (the
direction of radial inclin- FIG. 15(c) shows the coma aberration.
ation) and detection of the Inclination in the X direo- With respect to
this, the optical characteristics of  tion is performed. Moreover, if
necessary, the same the collimating lens 53 described above are as indi-
is also performed in the Y direction (the tangential di- cated In FIG.
14(a) for example. As is clear from this  25  rection). figure, the light
beam has spherical aberration overall  The following is a description of
the operation of and the outer peripheral region has coma aberration.  a
fifth embodiment having the configuration descri- (Refer to FIGS. 14(b) and
14(c).) Accordingly, moving  bed above, and with reference to the time
chart the objective lens 54 irradiates the light of the coma  shown in FIG.
18. Moreover, the operation described aberration characteristic portion of
the outer periph-  30  below, is for example, performed in the status where
eral region of the light beam, to the objective lens 54.  the disk 55 is
rotated at a suitable speed without the However, the aberration generated
when the opt-  use of radial servo control. Ical pickup is inclined as
described above for the prior  It is assumed that inclination detection is
per- art is coma aberration, and is the same as the aber-  formed from time
T11. (Refer to FIG. 18(a).) The ob- ration produced when the objective lens
54 is shifted.  35  jective lens 54 of the optical pickup Is forcedly wob-
Because of this, the influence of coma aberration  bled In the X direction
as described above (see FIG. caused by the forced shifting of the objective
lens 54  18(b)) and the reproduced signals output from the causes a change
in the detection signals and that is  photodetector 57 at this time are
input to the change the same as when the optical pickup itself has been
component detection circuitB1 where the detection of shifted. FIGS. 16(a)
and (b) show one example of  40  the change component is detected. The
detected sig- such a change in the detection signals, with FIG.  nals are
input to the change component selector cir- 16(a) showing the change in the
reproduced signals  cuit 62 where they receive noise suppression proo- with
respect to the position shift of the objective lens  essing by the burst
noise suppressor circuit63 provid- 54 and FIG. 16(b) showing the change in
the jitter  ed in accordance with necessity. The reproduced component
45  change component that is selectively output from the The following is a
description of one example of  change component selector circuit 62 is
supplied to the configuration of a signal processing circuit 60 of  the X
component detection circuit 65. the fifth embodiment. In the figure, the
reproduced   On the other hand, the drive signals (see FIG. signals output
from the photodetector 57 of an optical  18(b)) output from the shift drive
signal generator for pickup are input to a change component detection air-
so  the objective lens 54 are Inputto the synchronous sig- cult 81. The
output side of this change component de-  nal generation circuit 64 where
synchronization sig- tection circuit 61 is connected to the input side of a
nals for detection of the X component are generated. change component
selector circuit 62 and in accor-  These synchronization signals are
supplied to the X dance with necessity, is also connected to the input
component detection circuit 65. The X component de- 



side of a burst noise suppressor circuit 63.  sa  tection circuit 65
detects the X change component On the other hand, the drive signals output
from  amongst the reproduced signal envelope by using the the shift drive
signal generator (not Indicated in the  inputted reproduced siganis and the
synchronous sig- figure) of the objective lens 54 are input to the syn-
nals for detection. 9    17                  EP 0 443 822 B1
18 a. When there in no inclination of the optical pickup  there is also the
merit of detecting the inclination in the status without manual contactwhen
the as- The description will commence with the case        sembly of the
mechanical portions is completed. when the beam of the optical pickup is
irradiated sub-  (2) In addition, it is also possible to perform high
stantially perpendicular to the optical disk 55. In this   5  speed
wobbling of the objective lens 54 Irrespec- case, the reproduced change
component of the repro-   tive of the rotational cycle of the optical disk
55 duced signal envelope detected by the component        and therefore
enable high speed detection. detection circuit 61 is as shown in FIG.
18(c). More specifically, the signal Integrated value  <Sixth embodimentP
ST12 for the period between the times T11 and T12  10 when wobbling is
forcedly performed for the +X direc-  The following is a description of a
sixth embodi- tion of the objective lens 54, and the signal integrated
ment of the present Invention, with reference to FIG. value ST2& for the
period between the times T12 and  19. This sixth embodiment is an
embodiment that is T13 when wobbling is forcedly performed for the -X di-
effective for the confirmation of the inclination char- rection of the
objective lens 54 are in agreement.  15  acteristics of disk drive
apparatus that are not provid- From this, it is known that the optical
pickup Is sub-  ed with a production pickup adjustment apparatus stantially
perpendicular in the X direction. From this,  having a feed mechanism or
with an inclination ad- there is no output of detection signals to the
low-pass  justment apparatus. Moreover, those portions of the filter 66.
configuration that are the same as corresponding 20  portions of the first
embodiment are Indicated with b. When there is an inclination of the
optical pickup  corresponding numerals. in the +AX direction
In FIG. 9, the drive signalsforperforming the shift of the objective lens
54 (see FIG. 13) are input to a The following is a description of the case
when  feed signal generation circuit 71 of a signal process- the beam of
the optical pickup is irradiated at a +AX   25  ing circuit 70. To one of
the output sides of the feed inclination other than the forced inclination
due to  signal generation circuit 71 is connected a tracking wobbling and
with respect to optical disk 55. In this  servo circuit and in accordance
with necessity, a feed case, the change component of the reproduced signal
servo circuit (not indicated In the figure), and to the envleope detected
by the change component deteo-   other of the output sides is connected the
Input side tion circuit 61 is as shown in FIG. 18(d).    30  of the
aynchronous-signal generation circuit 64. The More specifically, the signal
integrated value  other portions of this configuration are the same as ST12
for when wobbling is forcedly performed for the  those of the fifth
embodiment. +X direction of the objective lens 54, and the signal  The
following is a description of the operation of Integrated value ST23 for
when wobbling is forcedly  this sixth embodiment. In this embodiment, the
objeo- performed for the -X direction of the objective lens 54   35  tive
lens 54 is fixed and Is not shifted by the drive sig- are not in agreement.
Because of this, the difference  nals. The drive signals are input to the
feed signal between thetwo is calculated by theXcomponentde-   generation
circuit 71 where feed signals are generat- teotion circuit 85 and output as
an X inclination deteo-  ed. tion signal.
These feed signals are for example, scattered by These detection signals
are filtered in the low-  40  the tracking servo circuit of the optical
pickup after pass filter 66 and are then output to an indication me-
factory adjustment has been completed, or are scat- ter 88 via a meter
amplifier 67 and meter display is  tered by the tracking servo circuit of
the disk drive ap- performed for the X Inclination component of the opt-
paratus in the status where assembly is half complet- ical pickup.
ed. Furthermore, In addition to being supplied to the At the place of
manufacture, this meter Indicated   45  tracking servo circuit, the feed
signals are supplied to in referred to while Inclination adjustment of the
opt-  the feed servo circuit in accordance with necessity. Ical pickup is
performed. In addition, the results of de-  By this, the portion other than
the objective lens tection can also be used to perform servo control of  54
of the optical pickup Is shifted by the feed mech- the inclination of the
optical pickup. Furthermore, it is  anism in the status where the position
of the objective also possible to perform Inclination detection In the   50
lens 54 is fixed. Because of this, the objective lens 54 same manner for
the Y direction.                   has the output light beam of the
collimating lens 53 Ir- This fifth embodiment therefore has the following
radiated to the peripheral region. Accordingly, the re- effects.
suit Is thatthe operation is the same as that of thefifth 



(1) Even If there is no inclination adjustment  embodiment. mechanism for
the optical pickup Itself, it is pos-  a sible to substantially detect the
inclination angle  <Seventh embodiment> and the direction of inclination of
the optical pick- up by shifting the objective lens. Because of this,  The
following Is a description of a seventh em- 10    19                  EP 0
443 822 B1                 20 bodiment of the present invention. This
seventh em-  the optical head Is also shifted and a forced inclina-
bodiment detects the envelope of reproduced signal  tion Is applied with
respect to the optical disk. The instead ofjittrcomponentasa measureforthe
inclin-  shifting of the objective lens of the optical head is per- ation.
More specifically, an envelope detect wave cir-  formed by an optical head
inclination detection appa- cult Is used instead of the jitter change
component as   5   ratus described forthe fifth embodiment and the sixth a
measure for the inclination detection circuit 35 in  embodiment. This
specification discloses an optical FIG. 12 that shows the fourth
embodiment. Moreover,  head inclination detection apparatus that detects
the the description of the figure is omitted.          inclination from the
change In the reproduced signals According to this method for the detection
of the  when the objective lens of the optical head is shifted. reproduced
in this manner, it is possible to perform   io  The configuration of the
optical head is the same detection of the inclination of the optical head
even if  as that of the optical head described for the fifth em- there in
no other servo if the focus servo of the optical  bodiment and the sixth
embodiment and so the de- beam with respect to the optical disk is in the
status  scription is omitted here. (A detailed description is of being
applied, and therefore it is possible to per-  provided with respect to
FIG. 13.) form the adjustment of such. There are therefore the   15  As
shown by the arrows F1o and F20 in FIG. 13, following effects.
the objective lens 54 performs is shifted to the region (1) It is possible
to arbitrarily set the rotation  where the light beam exists on the outer
side of the speed of the optical disk and so the accuracy of  optical axis
LA. By this, an aberration occurs In the the envelope wave detect Is raised
if detect is  same manner as for the wobbling of the optical head performed
at high speed, and the accuracy of In-  20  disclosed in Japanese Patent
Application Laid-Open clinatlon angle detection is also raised as a result.
Publication No. 99924-1987. More specifically, this Furthermore, It is not
necessary for the rotational  shift of the objective lens enables a detect
signal drive circuit for the spindle motor to have a circuit  change to be
obtained In the same manner as when portion for controlling the linear
speed to be con-  the optical head itself is inclined. stant and so the
circuit configuration for the ad-  25  FIG. 21 shows an output example of a
repro- justment of the Inclination of the optical head is  duced signal
envelope from the optical head due to simplified.
the present and absence of a shift of the objective (2) In addition, It Is
not necessary to have radial  lens 54 in this manner. First, when there is
no shift servo and so it is possible to perform adjustment  performed
forthe objective lens 54, there Is the signal of the inclination angle of
the optical head even   30   waveform shown In FIG. 21(a), and for example,
the in the status where grating adjustment and fo-  large drop of the
signal amplitude at the position of cussing adjustment of the optical head
are not  the time To influences the envelope detect wave sig- performed. As
in the case of the fourth embodi-  nal of the reproduced signal envelope.
However, ment for when the jitter component of the repro-  when the
objective lens 54 is shifted, the signal wa- duced signals is detected, it
Is necessary to per-  35  veform becomes as shown in FIG. 21(b), and the
ao- form the adjustment of the optical head in the or-  curacy of the
envelope detect wave is increased so der of focussing adjustment -+ grating
adjust-  that there is no problem. ment -e inclination angle adjustment but
it Is pos-  In the seventh embodiment, it is not necessary to sible to
perform these adjustment simultaneous-  have a radial servo. However, in
this case, if the ob- ly when the method using envelope detection is  40
jective lens Is shifted In the same manneras has been used.
described above, it Is possible to increase the change Furthermore, It is
not necessary to have    component detection accuracy for the reproduced
track following of the optical head and so it Is pos-  signal of the
seventh embodiment, and the vibration sible to fix the position
relationship between the  resist performance is favorable. optical disk and
the optical head. Because of this,  45  The following is a description of
an eighth em- the mechanical structure of the adjustment      bodiment of
the present invention, with reference to mechanism for the optical head can
be simpli-   FIG. 20. In FIG. 20, those portions of the configura- fled. In
addition, the electrical configuration and  tion that are the same as
corresponding portions of the mechanical configurations arealsosimplifled
the first embodiment are Indicated with correspond- since it is also not
necessary to have a circuit por-  60  ing numerals. In the figure, the
focus drive signals of tion for feed tracking servo.                   the
optical head 15 are connected to the Input side of the disk vibration
signal generation circuit 17 and the 



<Eighth embodiment>                                output side of this disk
vibratIon signal generation cir- cuit 17 is connected to the Input sides of
the In-phase The following is a description of an eighth em-  66
synchronous detector 19 and the 90, phase syn- bodiment of the present
invention, with respect to  chronous detector 20. FIGS. 13, 20 and 21.
Furthermore, the output side of the disk vibration In this eighth
embodiment, the objective lens of  signal generation circuit 17 is
connected to the input    21                 EP 0 443 822 31
22 side of the phase adjustment circuit 81 and the output  Furtherrove, it
Is possible to improve the accu- side of this phase adjustment circuit 81
is connected  racy of detection in the X direction because of the to the
Input side of the radial shift drive circuit 82.  increase In the amount of
inclination in the X di- Then, the output signals of this radial shift
drive circuit  rection due to the objective lens being shifted ra- 82 are
used as drive signals for the objective lens 54   c  dially underconditions
where the aberration com- (see FIG. 13) in the optical head, and are input
to the  ponent that is the same component as the X dl- optical head 15. In
addition, the reproduced signals  rection inclination component generated
by the from the optical head 15 are connected to the input  radial shift of
the objective lens multiplies the sides of the in-phase synchronous
detector 19 and    component generated In the X direction of the the 900
phase synchronous detector 20. Moreover,  10  disk (FIG. 7(b)). the phase
adjustment circuit 81 is for performing    (2) Furthermore, the vibration
resist performance phase adjustment necessary for the performance of    can
be improved for both the X and the Y direc- the operations to be described
later and so the direc-  tions, because of the following reasons. The drop
tion of radial shift of the objective lens 54 becomes  portion of the
reproduced signal amplitude indi- the reverse of the eccentric direction of
the Informa-  16  cated in FIG. 21 Is due to the trace of the beam tion
tracks of the optical disk 55 and is for raising the  on the mirror surface
between information tracks information track intersection speed.
and the large portion of the amplitude Is due to The following is a
description of the operation of  the trace of the beam on portion on the
surface an embodiment having the configuration as descri-    of the
information track If there is a disk eccen- bed above. The vibrationsignals
are generated bythe   20  tricity, the beam traces the mirror portion be-
diskvibratlon signal generation circuit 17 on the basis  tween information
tracks and so there is an am- of the focus drive signals from the optical
head 15.  plitude drop portion. Then, these vibration signals are input to
the radial    However, the pitch between information shift drive circuit 82
after phase adjustment by the  tracks is for example, a small dimension
such as phase adjustmentcircuit 81 and the radial direction (X  25  1.6 pm
and because of this, the amplitude drop direction) of the objective lens 54
is changed. Be-  status shown in FIG. 21(a) occurs notonlyforthe cause of
this, the radial change direction of the objeo-  diskeccentricity, butalso
because of the small di- tive lens 54 becomes the reverse direction to the
ec-  mension such as the clearance between the centric direction of the
information tracks of the opti-  shaft and the bearings of the spindle
motor 4. cal disk 55 and the objective lens 54 and the optical  so  The
spindle motor Itself is also rotated with disk 55 are driven synchronously
so that the speed of  a small yet non-cyclic axial eccentricity because
information track Intersection Is raised.            of this clearance
during rotation. Furthermore, These reproduced signals from the optical
head    there is also a similar axial eccentricity generated 15 and which
have been driven and shifted are sup-   with respect to external
vibrations. These also plied to the envelope detect wave circuit 83 where
en-  35  become causes of amplitude drop. velope wave detect is performed.
Then, these detect      In addition, when shift of the objective lens wave
signals are used as the basis for the perfor-   54 is not performed, the
objective lens 54 is sup- mance of inclination adjustment in the X
direction and  ported In the status where it is not controlled at the Y
direction as described for the first embodiment.  the mechanical center In
the radial direction. Giving an inclination shift to both the optical disk
40  However, the support structure of the objective 55 and the optical head
15 and performing Inclination  lens 54 Is a structure that is freely
movable and detect by the envelope detect wave has the following  so it
moves when small mechanical external vi- advantages.
brations are applied. Because of this, the ampli- (1) When there is no
shift of the objective lens 54  tude drop shown In FIG. 21(a) is generated
in the for the X direction, an amplitude drop is generat-  45  same manner.
ed for the duration of comparison with the disk ro-   However, as shown for
the eighth embodi- tation period such as the time TQ in FIG. 21 and  ment,
the objective lens 54 is shifted and the in- due to the Information track
eccentricity and so  tersection speed with the Information track is it is
difficult to say that the accuracy of envelope  raised so that it Is
possible to have a high vibra- wave detect for the radio frequency signal
is suf-  so  tion resistance with respect to either vibration. ficiently
satisfied. However, if the objective lens  FIG. 22 shows the test data for
changes In the X 54 is also shifted, then the conditions of the di-  and
Ydirection inclination angle detection signals 



rection of the radial shift of the objective lens 54  due to the presence
and absence of shift of the in the eccentric direction and the opposite
direc-  objective lens 54. In the figure, time Tim and time tion and the
being in-phase with the rotation of  so  T102 are for the case when an
external mechani- the disk enable a sufficient envelope wave detect  cal
vibration is applied without objective lens 54 accuracy to be obtained
because the drop in the   shift being performed, and time T102 and later is
amplitude can be significantly reduced.           for when shift of the
objective lens 54 has been 12    23                  EP 0 443 822 B1
24 performed. Moreover, external mechanical vibra-   said information
recorded by the irradiation of a tion is applied at times T104, Tice and
T10a. As is  light beam to this disk, comprising: shown In this figure, the
signal discrepancy Is         an Inclination adjustment means (16) that
greatly reduced for time T102 and later and the vi-  shifts the relative
inclination between said disk bration resist characteristic can be greatly
Im-   5  and head by applying a forced inclination In alter- proved by this
eighth embodiment                   nately positive and negative directions
with re- spect to either of said optical disk (3, 30, 33. 55) 'Other
embodiments>                                   and said optical head (15);
a signal change detection means (18) that Moreover, the present invention
is not limited to  to  detects the change of an output signal of an opt-
the first through eighth embodiments described        ical head (15)
generated when a relative incline- above, as for example, when the
direction of the de-  tion is forcedly changed by said Inclination ad-
tected inclination and the direction of the adjustment  justment means
(16); of the inclination adjustment mechanism are not in          a disk
vibration signal generating means agreement, vector conversion or
coordinate conver-  15  (17) which uses the focus drive signal to generate
sion can be suitably performed.                       a signal synchronised
with the oscillation of the In addition, the Inclination control can be
per-   disk (3, 30, 33, 55); formed for both the X and Y directions, or
performed        characterised by comprising phase syn- for only one. The
detection of the change component   chronisation detection means (19, 20)
that de- af the signal is performed from bright level signals but  20
tects the relative inclination between said disk the amplitude change or
the jitter component change   and head on the basis of the cycle of forced
inclin- in the reproduced signal can alternatively be detect-  ation
detected by said disk vibration signal gen- ed.
erating means (17) and the change In signals de- The above description of
the first through eighth  tected by said signal change detections means
embodiments uses the case where the object optical  25  (18). system is
configured from only the objective lens 54 but the description is still the
same for the case where  2. The detection device of Claim 1, wherein: the
object optical system is configured from a plural      the disk inclination
adjustment means (16) number of optical elements. In this case, it is
possible  comprises a disk inclination adjustment mecha- to shift either
some or all of the elements as long as   3o  nism that forcedly changes an
inclination of said the same effect is obtained.
disk with respect to said optical head by applying In addition, the present
Invention can be applied  an Inclination In alternately positive and
negative to the manufacture of optical pickups and disk drive  directions
at a constant cycle; apparatus but it can also be applied to these appara-
said signal change detection means (18) is tus themselves and used to
detect the Inclination   ss  arranged to detect a change in the output
signal when an optical disk is being driven.                 of said
optical head (15) generated when an in- Also, the circuit configuration can
be subject to  clination of said disk has been forcedly changed change and
variation so as to produce the same ef-    by said change mechanism; fect
and still be within the scope of the present inven-    said disk vibration
signal generator (17) is tion.                                         40
arranged to detect a cycle of forced change of an In addition, when the
direction of the detected in-  Inclination of said disk by said change
mecha- clination and the adjustment direction of the inclina-  nism; and
tion adjustment mechanism are not in agreement in          said  phase
sychronisation  detection the case of the first embodiment, suitable
coordinate  means (19, 20) is arranged to detect an inclina- conversion as
for the case of the fourth embodiment  45  tion of said disk with respect
to said head on the can also be performed. In the fourth embodiment an
basis of said inclination change cycle and said optical inclination was
applied at the rate of one cycle  optical head output signal change. per
revolution but the present invention is not limited to this, as the
relationship between the speed of ro-  3. The detection device of Claim 2,
wherein: tation and the cycle can be freely changed in accor-  50    said
phase synchronisation detection-me- dance with necessity.
ans (19, 20) performs detection of an envelope 



detect wave with respect to output signals of said optical head (15), and
comprising a detect circuit Claims
that detects a change of a signal. 55 1. Adevice forthe detection of
relative inclination of  4. The detection device of Claim 2, wherein: an
optical disk (3, 30, 33, 55) that records infor-     said signal change
detection means per- mation and an optical head (15) that reproduces
forms detection of ajittercomponentcontained in 13    performed. Moreover,
external mechanical vibra-   said Information recorded by the irradiation
of a tion Is applied at times T14, T109 and T108. As is  light beam to this
disk, comprising: shown in this figure, the signal discrepancy Is        an
inclination adjustment means (16) that greatly reduced for time T102 and
later and the vi-  shifts the relative inclination between said disk
bration resist characteristic can be greatly im-   5  and head by applying
a forced inclination in alter- proved by this eighth embodiment.
nately positive and negative directions with re- spect to either of said
optical disk (3, 30, 33, 55) <Other embodiments>
and said optical head (15); a signal change detection means (18) that
Moreover, the present invention Is not limited to  lo  detects the change
of an output signal of an opt- the first through eighth embodiments
described       ical head (15) generated when a relative incina- above, as
for example, when the direction of the de-  tion is foroedly changed by
said inclination ad- tected inclination and the direction of the adjustment
justment means (16); of the Inclination adjustment mechanism are not in
a disk vibration signal generating means agreement, vector conversion or
coordinate conver-  15  (17) which usesthefocus drive signal to generate
sion can be suitably performed.                      a signal synchronised
with the oscillation of the In addition, the Inclination control can be
per-  disk (3, 30, 33, 55); formed for both the X and Y directions, or
performed       characterised by comprising phase syn- for only one. The
detection of the change component  chronisation detection means (19, 20)
that de- of the signal is performed from bright level signals but  20
tects the relative Inclination between said disk the amplitude change or
the jitter component change  and head on the basis of the cycle of forced
inclin- In the reproduced signal can alternatively be detect-  ation
detected by said disk vibration signal gen- ed.
orating means (17) and the change in signals de- The above description of
the first through eighth  tected by said signal change detections means
embodiments uses the case where the object optical  25  (18). system is
configured from only the objective lens 54 but the description is still the
same for the case where  2. The detection device of Claim 1, wherein: the
object optical system is configured from a plural     the disk Inclination
adjustment means (16) number of optical elements. In this case, it is
possible  comprises a disk Inclination adjustment mecha- to shift either
some or all of the elements as long as   30  nism that forcedly changes an
inclination of said the same effect is obtained.
disk with respect to said optical head by applying In addition, the present
invention can be applied  an inclination in alternately positive and
negative to the manufacture of optical pickups and disk drive  directions
at a constant cycle; apparatus but it can also be applied to these appara-
said signal change detection means (18) is tus themselves and used to
detect the inclination   35  arranged to detect a change in the output
signal when an optical disk is being driven.                of said optical
head (15) generated when an in- Also, the circuit configuration can be
subject to  cilnation of said disk has been forcedly changed change and
variation so as to produce the same of-   by said change mechanism; fect,
and still be within the scope of the present Inven-  said disk vibration
signal generator (1 7) is tion.                                        40
arranged to detect a cycle of forced change of an In addition, when the
direction of the detected in-  Inclination of said disk by said change
mecha- clination and the adjustment direction of the Incline-  nism; and
tion adjustment mechanism are not in agreement in          said  phase
sychronisation  detection the case of the first embodiment, suitable
coordinate  means (19, 20) Is arranged to detect an inclina- conversion as
for the case of the fourth embodiment  45  tlon of said disk with respect
to said head on the can also be performed. In the fourth embodiment, an
basis of said inclination change cycle and said optical inclination was
applied at the rate of one cycle  optical head output signal change. per
revolution but the present invention Is not limited to this, as the
relationship between the speed of ro-  3. The detection device of Claim 2,
wherein: tation and the cycle can be freely changed in accor-  so   said
phase synchronisation detection-me- dance with necessity.
ans (19, 20) performs detection of an envelope 



detect wave with respect to output signals of said optical head (15), and
comprising a detect circuit Claims
that detects a change of a signal. 55 1. Adevice forthe detection of
relative inclination of  4. The detection device of Claim 2, wherein: an
optical disk (3, 30, 33, 55) that records infor-    said signal change
detection means per- mation and an optical head (15) that reproduces
forms detection ofajitter component contained in 13    25
EP0443822B1                     2                L   M   ! output signal of
said optical head (15), and com-  (18) that receives reproduced signals
from said prising a detect circuit that detects a change of a  optical head
(15) and detects a change compo- signal.
nent caused by aberration generated due to in- clination of an optical disk
(3) from said repro- 5. The detection device of Claim 2, wherein:   5
duced signals, further comprising a vibration sig- in addition to said disk
inclination change   nal generation circuit (17) that receives focus
mechanism, said inclination adjustment means       drive signals applied to
said optical head (15) and (16) is further provided with an object lens
drive  generates vibration signals synchronous with an mechanism that
drives an object lens (54) config-  inclination status of an optical disk
(3), and uring said optical head ata rotational cycle of said  io  said
phase synchronisation detection optical disk and so that a radial change of
direc-  means comprises an in-phase synchronous de- tion becomes an
eccentric direction and a re-      tector (19) and a 900 phase synchronous
detector verse direction of an information track.           (20) that
respectively perform synchronous wave detect for the same phase and a 90
shifted 6. The detection device of Claim 2, wherein:   15      phase on the
basis of aberration change compo- said inclination adjustment means (16) is
nent of said reproduced signals output from said further provided with an
object lens drive mech-   aberration component detection circuit (18) and
anism so that an aberration component of an ob-    vibration signals
generated from amounts of said ject lens (54) comprising said optical head
in ad-  focus drive signals by said disk vibration signal dition to said
disk inclination change mechanism   2o  generation circuit (17). and
generated by radial shift at the rotation cycle of said optical disk, is
multiplied with the X direo-  10. The detection device of Claim 9, wherein:
tion inclination component generated accompa-            said in-phase
synchronous detector (19) nying rotation of an optical disk.
outputs a same phase detected wave component 25     to an X regulation
amplifier (21) that performs 7. The detection device of Claim 1, wherein:
regulation of the inclination (in the X direction) of said inclination
adjustment means (16)        an optical disk (3), and that also outputs X
direc- comprises an optical shift means that relatively   tion Inclination
adjustment commands to an in- shifts an objective optical system (54) that
irradi-  clination adjustment mechanism (16) via a drive ates said light
beam to said optical disk, from the   30  amplifier (23), center (LA) of
said light beam to a peripheral re-       said 90 phase synchronous
detector (20) gion.                                              outputs a
90 shift phase detected wave compo- nentto a Yregulation amplifier (22)
that performs 8. The detection device of Claim 7, wherein:
adjustment in the direction (the Y direction) per- said detection device
comprises a laser  35   pendicular to said X direction, and oscillator (50)
that generates said light beam, a        outputs Y direction Inclination
adjustment diffraction grating (51) that diffracts laser light  commands to
said inclination adjustment means from said laser oscillator (50), a beam
splitter   (18) via a drive amplifier (24). (52) that reflects In the
direction of an optical disk (55) the diffracted light that passes through
said  40  11. The detection device of Claim 1, wherein: diffraction grating
(51), a collimator (53) that         said signal change detection means
com- makes parallel light beams of the light that Is re-  prises a
jitterchange component detection circuit flected by said beam splitter
(52), an objective   (35) that detects a jitter change component of an lens
(54) that focuses at a specific point of said  RF signal, a burst noise
suppressor circuit (37) disk (55) the parallel light beams passing through
45  that suppresses burst noise from this detected jit- said collimator
(53), a detection lens (56) that fo-  ter change component for this jitter
change com- cuses and detects laser light that is reflected by  ponent
detection circuit (35), and a change com- said disk (55) and Irradiated via
said objective   ponent selector circuit (36) that selectively out- lens
(54), said collimator (53) and said beam      puts a jitter change
component of said detection splitter (52) in order to detect information, a
pho-  5o  circuit (35) by signals that have had noise sup- 



todetector that detects information recorded on    pression processing and
which have been output said disk (55) on the basis of lightthat is focussed
from said burst noise suppressor circuit (37). by said detection lens (56)
and an optical head (15).                                           12. The
detection device of Claim 11, wherein: 5s           said phase
synchronisation detection 9. The detection device of Claim 1, wherein:
means (19,20) comprises a vibration signal gen- said signal change
detection means con-       eration circuit (38) that receives focus drive
sig- sists of an aberration component detection circuit  nals output from
said optical head (15) and gen- 14    27                  EP 0 443 822B1
28   |l|||||||1||||||I3I1I 11111 Ii I!II * C   L   M   S* orates vibration
signals synchronous with an in-  Patentanspriche clination status of an
optical disk (3) from amongst these focus drive signals, and          1.
Vorrichtung zur Festatellung der relativen Nei- said signal change means
comprising a         gung eineroptischen Platte (3,30,33,55), die In-
synchronous signal generation circuit (39) and a   c  formation
aufzeichnet, und sines optischen Kop- synchronous signal in 900 shifted
phase genera-    fes (15), der die aufgezeichnete Information tion cIrcuit
(40) that respectively perform syn-   durch Aufstrahlung sines Lichtstrahls
auf die chronous wave detect at the same phase and the     Platte
wiedergibt, aufweisend: 90 shifted phase, on the basis of vibration sig-
eine Neigungselnstelleinrichtung (16), die nals generated from amongst said
focus drive   10  die relative Neigung zwischen der Platte und dem signals
by said vibration signal generation circuit  Kopf durch Auferlegung einer
Zwangsneigung in (38).
alternierend positiver und negativer Rlchtung be- zOglich einem von
deroptischen Platte (3,30,33, 13. The detection device of Claim 12,
wherein:         55) und dem optischen Kopf (15) verschlebt; said
synchronous signal generation circuit  15     sine
Signalanderungs-Detektoreinrich- (39) outputs a same phase detect wave
compo-       tung (1), die die Anderung einesAusgangssignals nent to an X
component detection circuit (41) that  des optischen Kopfes (15)
detektlert, die hervorge- detects an inclination direction (X direction)
com-  rufen wird, wenn sine relative Neigung durch die ponent of an optical
disk (3), and                 Neigungseinstellvorrichtung (18) zwangswelse
ge- said synchronous signal in 900 shifted   20   andert ist; phase
generation circuit (40) detects a compo-           sine
Plattenschwingungssignal-Erzeu- nent in a direction (the Y direction)
perpendicular  gungseinrichtung (17), die des Fokussbtuersi- to said X
direction from amongst the 900 phase     gnal verwendet, um sin Signal
synchronilsiert mit shifted wave detect component                      der
Oszillation der Platte (3,30, 33,55) zu erzeu- 25      gen: 14. The
detection device of Claim 1, wherein:          gekennzelchnet durch said
signal change detection means com-       das Aufweisen einer
Phasensynchronisatlons- prises a change component detection circuit (61)
Detekboreinrichtung (19, 20), die die relative Nei- that detects a change
component from said out-     gung zwischen der Platte und dem Kopf auf der
put signal of said optical head (15), a burst noise  3o  Grundlage des
Zylkusses erzwungener Neigung, suppressor circuit (63) that suppresses
noise of   der von der Plattenschwingungsslgnal-Erzeu- a component detected
by this circuit (61), and a   gungseinrichtung (17) detektiert ist, und der
An- change component selector circuit (62) that se-    derung der Signals
detektiert, die von der lects a component from said circuit (61) by sup-
Signallnderungs-Detektoreinrichtung (18) de- pressed noise,
35      tektlert worden ist. said signal change detection means com-
prising a synchronous signal generation circuit  2. Feststeiivorrilchtung
nach Anspruch 1, in wel- (64) that generates signals synchronous with
char drive signals, and                                       die
Plattenneigungseinstelleinrichtung (16) said phase synchronisation
detection   4o     oinen Plattenneigungseinstellmechanismus um- means
comprising an X component detection cir-     faSt, der eine Neigung der
Platte bezuglich des cuit that detects a component in an inclination di-
optischen Kopfes zwangseise andert, indem er rection (X direction) of an
optical disk (55) on the  mit konstantem ZykIus sine Neigung in alternie-
basis of the synchronous signal output from sald   rend positiver und
negativer Richtung auferlegt; circuit (84) and the output of said change
compo-  45    die Signalgnderungs-Detektoreinrichtung nent selection
circuit (62).                       (18) dazu ausgelegt ist, sine Anderung
im Aus- gangssignal des optischen Kopfes (15) zu detek- 15. The detection
system of Claim 14, wherein:        tieren, die hervorgerufen wird, wenn
sine Nel- 



said phase synchronisation detection          gung der Platte durch den
Anderungsmechanis- means (19, 20) has a low-pass filter (86) and a   so
mus zwangswekse geandert worden lt.; meter amplifier (67) and an
Inclination of an opt-       die Plattenschwingungssignal-Erzeugungs- ical
disk (55) from an X direction component out-  einrichtung (17) dazu
ausgelegt ist, enen Zykius put detected via these is displayed on a meter
der erzwungenen Anderung elner Neigung der (68).
Platte durch den Anderungsmechanismus zu de- 5S     tektieren; und die
Phasensynchronisations-Detektorein- richtung (19, 20) dazu ausgelegt Ist
sine Nei- gung der Platte bezflgilch des Kopfes auf der 15    29
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L  M   S * Grundlage des Neigungsfinderungszyklusses          welcher: und
der Anderung Im Ausgangssignal des opti-             die
Feststellungsvorrichtung einen Laser- schen Kopfes zu detektieren.
oszillator (50) umfagt, der den Llchtstrahl er- zeugt, ein Beugungsgitter
(51), welches Laser- 3. Feststellungsvorrichtung nach Anspruch 2, In   5
Ilcht vom Laseroazillator (50) beugt, inen Strahl- welcher
teller(52), derdas Bougungslicht, welches durch die
Phasensynchronisations-Detektorein-       das Beugungegitter (51) tfitt, in
die Richtung ei- richtung (19, 20) die Detektion elner Detektions-  ner
optischen Platte (55) refletiert, einen Kolli- kurven-Einhillenden
beziiglich der Ausgangssi-     mator (53), der aus dem Llcht, das durch den
gnale des optischen Kopfes (15) ausfiihrt und si-  10  Strahlteiler (52)
reflektiert worden ist, parallels no Deteitorschalting umfailt, die eine
Anderung    Lichtstrahlen herstellt, eine Objektiviinse (54), eines Signals
detektiert.                          die die parallelen LIchtstrahlen, die
durch den Koillmator (53) treten, auf oinen spezifischen 4.
Feststellungsvorrichtung nach Anspruch 2, in        Punkt der Platte (55)
fokussiert, sine Deteitions- welcher                                    15
linse (56), die Laseriicht, das von der Platte (55) die
Signalinderungs-Detektoreinrichtung       reflektlert worden Ist und Oiber
die ObjektMInse oine Detektion elner Jittrkomponente ausfuhrt,     (54),
den Kollimator (53) und den Strahlteller (52) die imAusgangssignal des
optischen Kopfes (15)     aufgestrahit werden ist, fokussiert und
detektiert, enthalton let, und eine Detbktorschaltung urn-     um
Information zu detbktieren, eonen Photode- faft, die oine Anderung oines
Signals detektiert  20  tektor, der die auf der Platte (55) aufgezeichnete
Information auf der Grundiage von Licht detek- 5. Feststellungsvorrichtung
nach Anspruch 2, In       tiert, das durch die Detektionslinse (56) fokus-
wetcher                                            slert ist, und elnen
optischen Kopf (15). zusatzilch zum  Plattenneigungs-Ande- rungamechanismus
die Nelgungseinstelleinrich-  25  9. Feststellungsvorrichtung nach Anspruch
1, in tung (16) ferner mit einem Objektivilnsen-An-      welcher
triebamechanismus versehen ist, der eine Objok-          die
Slgnalanderungs-Detektoreinrichtung tilnse (54), die zur optischen
Kopfkonfiguration   aus elner Aberrnationskomponenten-Detektor- gehdrt, mit
einem Rotationszykius der optischen    schaltung (18) besteht, die
wiedergegebene Si- Platte und derart anstbuert, dafl eine radiale  30
gnale vom optischen Kopf (15) empfangt und ei- Richtungsanderung zu einer
exzentrischen Rich-     ne Ahderungskomponente, welche durch eine tung und
einer Umkehrrichtung einer Informati-     Aberration bewirkt wird, die
infoIge der Neigung onsspur wird.                                      der
optischen Platte (3) hervorgerufen wird, aus den wiedergegebenen Signalen
detektiert, ferner 6. Feststellungsvorrichtung nach Anspruch 2, In  35
aufweisend  elne  Schwingungssignal-Erzeu- wetcher
gungsschaltung (17), die Fokussteuersignale die Nelgungseinstelleinrichtung
(16) fer-     empfingt, die dem optischen Kopf (15) zugeffihrt ner
zusatzlich zum Plattenneigungsanderungs-       werden, und
Schwingungssignale synchron mit mechanismus mit elnem  Objektiviinsen-An-
elnem Neigungszustand elner optischen Platte triebsmnechanismusversehen
ist, soda3eineAb-  40   (3) erzeugt, und errationskomponent einer
Objektiviinse (54),             die Phasensynchronisations-Deteldorein- die
den optischen Kopf umfait, und die durch si-   richtung elnen
Inphase-Synchrondetektor (19) ne radiale Verschiebung mitdem
Rotationszyktus     und einen 900 phasensynchronen Detektor (20) der
optischen Platte hervorgerufen wird, mit der   umfal~t, die jewells eine
Synchronwellendetekti- X-Richtungsneigungskomponente  multipliziert  45
on fOr dieselbe Phase und eine um 90 verscho- wird, dIe von der
begleltenden Rotation einer op-  bene Phase auf der Grundlage
einerAberrations- 



tischen Platte hervorgerufen wird.                 anderungskomponente
derwiedergegebenen Si- gnal. ausfflhren, die von der Aberrationskompo- 7.
Feststellungsvorrichtung nach Anspruch 1, in
nenten-Detektorschaltung (18) ausgegeben wer- welcher
so      den, und auf der Grundlage von Schwingungssi- die
Neigungseinstelleinrichtung (16) elne     gnalen, die durch die
Plattenschwingungsslgnal- optische Verschiebungseinrichtung umfait, die
Erzeugungsschaltung (17) aus Betragen der Fo- ein optisches Objektivsystem
(54), das den Licht-  kussteuersignale erzeugt werden. strahl auf die
optische Platte strahit, relativ zum Zentrum (LA3 des Lichtstrahis zu siner
Umfangs-  5s   10. Festetilungsvorrichtung nach Anspruch 9, in region
verschiebt.                                 welcher der
Inphasesynchrondetektor (19) sine S. Feststallungsvorrichtung nach Anspruch
7, in        detektierte WellenkomponentegleicherPhasezu    31
EP 0 443 822 B1                 32           L 1111 lISI '  M sinem
X-Regelverstarker (21) ausgibt, der sine    (39) sine
Detektionswellenkomponente gleicher Regullerung der Neigung (in der
X-Richtung ) ei-  Phase an line X-Komponentndetelctionsschal- ner optischen
Platte (3) ausfuhrt, und auch Be-   tung (41) ausgibt, die eine
Neigungsrichtungs-(X- fehle fOr line X-Richtungs-Nelgungseinstellung
Rlchtungs)-Komponente eineroptischen Platte (3) an eonen
Neigungseinstellmechanismus (16)   5     detktiert, und Ober einen
Steuerverstarker (23) ausgibt,              die Erzeugungsschaltung (40)
fir emn Syn- der 900-Phasensynchrondetektor (20) el-      chronsignal mit
90 verschobener Phase eine no detktierte Wellenkomponente mit 900 Pha-
Komponente in line Richtung (der Y-Richtung) senverschiebung zu einem
Y-Regelverstarker        senkrecht zur X-Richtung aus den um 90 ver- (22)
ausgibt, der line Einstellung in der Richtung  to  schobenen
Detektionswellenkomponenten dle- (der Y-Richtung) senkrecht zur X-Richtung
aus-    tektiert. fihrt, Befehle zurY-Rlchtungs-Neigungseinstel-  14.
Feststellungsvorrichtung nach Anspruch 1, in lung an die
Neigungseinstelleinrichtung (18) Ober  welcher linen Stbuerverstarker (24)
ausgibt.      15           die Signalanderungsdetektoreinrichtung ei- ne
Anderungskomponenten-Detektorschaltung 11. Feststellungsvorrichtung nach
Anspruch 1, In     (61) umfa~t die line Anderungskomponente aus welcher
dem Ausgangssignal des optischen Kopfes (15) die
Signallnderungsdetektoreinrichtung       detektiert, eine
Burstrauschen-Unterdrfickungs- line
Jitteranderungskomponenten-Detektorschal-  20  schaltung (63), die Rauschen
einer Komponente, tung (35) umfailt, die line Jitterinderungskom-   die von
dieser Schaltung (61) detktiert worden ponente sines HF-Signals detktiert,
ferner sine   ist, unterdrflckt, und line Anderungskomponen-
Burstrausch-Unterdruckungsschaltung (37), die     ten-Selektorschaltung
(62), die sine Komponen- Burstrauschen von dieser detektierten Jitterfin-
to von dieser Schaltung (61) durch unterdrucktes derungskomponente fOr
diese Jitteranderungs-  25  Rauschen selektiert,
komponenten-Detektorschaltung (35) unter-              die
Signalfinderungsdetektoreinrichtung druckt, und line
Anderungskomponenten-Selek-      sine Synchronsignalerzeugungsschaltung
(64) torschaltung (36), die selektiv sine Jitteranderungs-  umiailt, die
Signals synchron mit Steuersignalen komponente der Detektionsschaltung (35)
Ober      erzeugt, und Signals ausgibt, die liner Rauschuntbrdrufck-  30
die Phasensynchronisations-Detektorein- ungsverarbeitung unterzogen sind
und die von      richtung line X-Komponentendetektorschaltung der
Burstrauschen-Unterdrflckungsschaltung (37)   umfalt, die sine Komponente
in elner Neigungs- ausgegeben worden sind.
richtung (X-Richtung) der optischen Platte (55) auf der Grundlage der
Synchronslgnalausgabe 12. Feststellungsvorrichtung nach Anspruch 11, in  35
von der Schaltung (64) und desAusgangasignals welcher
der Anderungskomponentbnselektorschaltung die
Phasensynchronisations-Detektorsin-     (62) detsktiert. richtung (19, 20)
sine Schwingungssignalerzeu- gungsschaltung (38) umfalt, die Fokusstsuersi-
15. Feststellungsvorrichtung nach Anspruch 14, in gnale empfangt, die vom
optischen Kopf (15)  40   welcher ausgegeben werden, und die Schwingungssl-
die Phasensynchronisatlons-Detektorein-
gnalesynchronmiteinemNeigungszustandeiner         richtung (19, 20) sin
Tiefpaif liter (66) und einen optischen Platte (3) aus diesen
Fokussteuersi-    Melverstarker (67) umfaXt und in welcher die gnalen
erzeugt, und                               Neigung elner optischen Platte
(55) von elnem X- die Signalanderungseinrichtung sine Syn-  45
Richtungskomponenten-Ausgangssignal,  das chronsignalerzeugungsschaltung
(39) und sine      durch diesl detektiertworden let, auf sinem Meil- 



Erzeugungsschaltung (40) far ein Synchronsl-      gerat (68) dargestellt
wird. gnal mit 900 verachobener Phase umfait, die je- weils esne
Synchronwellendotektion mit dersel- ben Phase und der um 900 verschobenen
Phase  50  Revendlcations auf der Grundlage von Schwingungssignalen
ausfflhren, die aus den Fokussteuersignalen    1. Dispositif pour la
detection del 'indinaison relati- durch die
Schwingungssignalerzeugungsschal-       ve d'un disque optique (3,30,33,55)
qui enregis- tung (38) erzeugt worden sind.                    tre des
informations, et d'une tteb optique (15) 55      qui reproduit lesdites
informations enregistr6es 13 Feststellungsvorrichtung nach Anspruch 12, in
parl'irradiation d'un faisceau lumineuxsurce dis- welcher
que, comprenant die Synchronsignalerzeugungsschaltung             un moyon
de reglage d'incdlnalson (16) qui 17    33                  EP 0 443 822 B1
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l'inclinaison relative entre lesdits dis-  une variation d'un signal. quo
et tAte, en appliquant une inclinaison forc6e dans des directions
alternativement positive et  4. Dispositif de dteoction salon la
revendIcation 2, negative par rapport soit audit disque optique (3,  dans
loquol: 30, 33, 55), soit A ladits tAte optique (15);  s
leditmoyende detection de variation de si- un moyen de d~tection de
variation de si-     gnal effectue la detection d'une composante de gnal
(18) qui d6tects Ia variation d'un signal de  gigue contonue dans Io signal
de sortie de laditb sortie d'une tWte optique (15), genere lorsqu'une  tteo
optique (1 5), et comprenant un circuit de de- Inclinaison relative est
modif iee de fagon forcie  toction qui detecte une variation d'un signal.
par ledit moyen de modification d'inclinaison   lo (16);
5. Dispositif de ditection selon la revendication 2, un moyen de generatlon
de signal de vi-       dans loquel: bration de disque (17), qui utilise le
signal de         outre ledit mecanisme de variation d'indi- commando de
concentration pour generer un si-      naison du disque, ledit moyen de
riglage d'incli- gnal synchronisi avec l'oscillation du disque (3,  1s
naison (16) est pourvu en outre d'un micanisme 30, 33, 55);
de commando de lentille objet, qul commande caracterise par lo fait qu'il
comprend un     une lentille objet (54) configurant ladite tMte opti- moyen
de ditection de synchronisation de phase     quo solon un cycle rotationnel
dudit disque optl- (19,20) qui detecte I'inclinalson relative entre lea-
quo, et de fagon qu'une variation radiale de direo- dits disque et t~te,
sur la base du cycle d'inclinai-  20  tion devienne une direction excentree
et une di- son forcee ditectie par ledit moyen de genera-     rectlon
inverse d'une pist d'informations. tion de signal de vibration de disque
(17), et de la variation des signaux detctes par ledit moyen  6. Dispositif
de dteoction solon la revendication 2, de detection de variation de signal
(18).          dans lequol: 25           ledit moyen de variation
d'inclinaison (16) 2. Dispositif de detection solon la revendication 1,
est pourvu en outre d'un micanisme de comman- dans lequel:
de de lentille objet tol qu'une composantb le moyen de reglage
d'lnclinaison (16)        d'aberration d'une lentille objet (54) comprenant
comprend un mecanisme de reglage d'lnclinai-       ladite tte optique,
outre ledit micanisme de va- son de disque qui faltvarier parforce
l'indinaison   3o  riation d'Inclinaison du disque, et generie par le dudit
disque par rapport A laditb tote optique, on  dicalage radial au cycle de
rotation dudit disque appliquant une inclinaison alternativement dans
optique, oet multiplie par la composante d'inci- les directions positive et
nigative, solon un cycle  naison de direction X accompagnant la rotation
constant;                                          d'un disque optique.
ledit moyen de dteoctlon de variation de si-  35 gnal (18) est ambnagb de
facon A dteoctor une   7. Dispositif de dteoction solon la revendication 1,
variation du signal de sortie de ladito tote optique  dans lequel: (15),
gbnbre lorsque l'inclinalson dudit disque a        ledit moyen de variation
d'inclinaison (16) ito modiflee6 defaconforcee parledltmicanisme
comprend un moyen de dbplacement optique qui de variation;
40      dbplace relativement un systeme optique d'ob- ledit geniratour de
signal de vibration de    jectif (54) qul irradle ledit faisceau lumineux
vers disque (17) est ambnagb de fagon A dtotcter un     ledit disque
optique, depuis le centre (LA) dudit cycle de variation forcee d'une
inclinalson dudit  falsceau lumineux vers une zone piriphirique. disque par
ledit micanisme de variation; et 



ledit moyen de ditection de synchronisa-  4   8. Dispositif de ditoction
solon la revendication 7, tion de phase (19, 20) est ambnage de fagon A
dans loquel: ditecter une inclinaison dudit disque par rapport       ledit
dispositif de ditection comprend un A ladito tAte, sur la base dudit cycle
de variation  oscillatour A laser (50), qui genere ledit faisceau
d'Indinaison et de ladito variation du signal de   lumineux, une grille de
diffraction (51) qui dif- sortie de la tAe optique.                  50
fractb la lumibre laser provenant dudit oscillateur a laser (50), un
separatour de falsceau (52), qui 3. Dispositif de detection selon la
revendicatlon 2,  riflochit dans la direction d'un disque optique dans
loquel:                                       (55) la lumilre diffractee
qui traverse laditb grille ledit moyen de ditection de synchronisa-      de
diffraction (51), un collimateur (53), qui cons- tion de phase (19, 20)
effectue la ditection d'une  55  titue des faisceaux lumineux paralleles de
la lu- onde de ditoction d'enveloppe par rapport aux si-  miere qui est
riflichle par ledit sbparatur de gnaux de sortie de ladito tote optique
(15), et    faisceau (52), une lentille dobjecttf (54), qui comprenant un
circuit de ditoction qul dbtecte     concentre en un point spiciflque dudit
disque 18    (55) les faisceaux lumineux paralleles traversant  rectbon X,
et ledit collimateur (53), une lentille de detection      dlivreen
sortiedescommandessdergla- (56), qui concentre et dlecte la luribre laser
qui  ge d' i nd inalson dans la direction Y vers ledit est reflechie par
ledit disque (55), et irradiee par  moyen de reglage d'indinaison (16)
parl'interme- I'intbrmediaire de ladite lentille d'objectif (54), le-   s
diaire d'un amplificateur de commande (24). ditcollimateur (53) et
leditseparateurdefaisceau (52), afin de ditecter des informations, un
photo-  11. Dlspositif de dteoction selon la revendication 1, ditecteur qui
detecte les informations enregis-   dans lequel: treos sur ledit disque
(55), sur la bass de la lumie-  ledit moyen de ditection de variation de
si- re qui eat concentree par ladito lentillie do dteoc-  10  gnal comprend
un circuit de detection de compo- tion (56) et une tete optique (15).
santo de variation de gigue (35), qui ditecte une composantb de variation
de gigue d'un signal RF, 9. Dispositif de dteoction salon la revendication
1,  un circuit suppresseur de bruit de rafale (37), qui dans loquel:
supprime Is bruit de rafale provenant de cette leditmoyen de detection de
variation de si-  15  composantb de variation de gigue pour ce circuit gnal
eat constitu6 d'un circuit de ditection de   de detection de composantb de
variation de gi- composante d'aberration (18), qui regoit des si-  gue
(35), et un circuit slecbour de composante gnaux reproduits depuis la tfte
optique (15), et  de variation (36), qui d6livre en sortie de fagon ditecto
une composantb de variation provoquee     selective une composante de
variation de gigue par I'aberration generee en ralson de l'inclinalson   20
provenant dudit circuit de ditection (35) par des d'un disque optique (3)
desdits signaux repro-    signauxqul ont subi un traltomentde suppression
duits, comprenant en outre un circuit de genera-  de bruit, et qui ont 6te
d6ilvres en sortie par ledit tion de signaux de vibration (17), qui
regoltdossi-  circuit suppresseur de bruit de rafale (37). gnaux de
commando de concentration appliques A ladite tAte optique (15), et g6nere
des signaux   25  12. Dispositif de detection san la revendication 11,
d'oscillatlon synchronises avec un 6tat d'inciinai-  dans loquel: son d'un
disque optique (3), et                         ledit moyen de detection de
synchronisa- ledit moyen de detection de synchronisa-     tion de phase
(19, 20) comprend un circuit de ge- tion de phase comprend un ditecteur
synchrone     neration de signal de vibration (38), qui regoit des en phase
(19) etun ditecteursynchroneodphasi  3o  signaux de commando de
concentration delivres de 900 (20), qui offectuent respectivement une    en
sortie par ladit twte optique (15), et qui genere dteoction d'onde
synchrone pour la mime phase     des signaux de vibration synchronises avec
un et pour une phase deplacee de 900, sur la base    etat d'indinaison d'un
disque optique (3), d'apres de la composante de variation d'aberration des-
ces signaux de commands de concentration, et dits signaux reprodults
delivres en sortie par ledit  35  ledit moyen de variation de signal
compre- circuit de detection de composante d'aberration   nant un circuit
de generation de signal synchrone (18), et les signaux de vibration generis
d'apres  (39) etun circuit de generation de signalsynchro- les valours
desdits signaux de commando de        ne dephase de 90 (40), qui effectuent
respecti- concentration par ledit circuitde geniration de si-  vement une
detection d'onde synchrone avoc la gnaux de vibration de disque (17).
40      mOme phase et avec un dephasage de 90, sur la base des signaux
d'oscillation generes, 10. Dispositif de detection solon la revendication
9,  d'apres lesdits signaux de commands de dans loquel:
concentration par ledit drcuit de generation de si- ledit detectour
synchrone on phase (19)      gnal d'oscillation (38). 



delivre en sortie une composanto d'onde diteo-  45 tee de meme phase A un
amplificatour de rigu-  13. Dispositif de dtection selon la revendication
12, latlon en X (21) qui offectue la regulation de l'in-  dans lequel:
dinaison (dans ladirection X) d'un disqueoptique        ledit circuit de
generation de signal syn- (3), et qul delivre igalement en sortie des
chrone (39) dilivre en sortie une composanto commandes de riglage
d'inclinaison dans la di-  50  donde de detection de mime phase A un
circuit rection X A un mecanisme de riglage d'inciinai-   de dteoction de
composante X (41) qul detecto son (16) par l'intermediaire d'un
amplificatbur de  une composantb de direction d'inclinaison (direco-
commando (23),                                    tion X) d'un disque
optique (3), et ledit ditectour synchrone dephase de 900         ledit
circuit de generation de signal syn- (20) delivre en sortie une composante
d'onde de-  55  chrone dephase de 900 (40) ditecte une compo- tectie
dephasee de 90 A un amplificateur de ri-  santo dans une direction
(direction Y) perpendi- gulation en Y (22) qul offectue le riglage dans la
culaire A ladite direction X, d'aprbs la composan- direction
perpendiculalre (direction Y) A ladite di-  to de dteoction d'onde dephasee
de 908. 19    37                 EP 0 443 822 B1                 38
11111111     ILII!I 14. Dispositif de detection selon la revendication 1,
dans lequel: ledit moyen de d6tection de variation de si- gnal comprend un
circuit de dotection de compo- santo do variation (61), qui detecte une
compo-   5 santo de variation provenant dudit signal de sor- tie de ladito
tets optique (15), un circuit suppros- seur de bruit de rafale (63) qui
supprime le bruit d'une composantb d6tectee par co circuit (61), ot un
circuit s6lectour de composante de variation   10 (62), qui s6lectionne une
composantb dudit cir- cuit (61) par bruit supprime, ledit moyen de
dhtoction de variation de si- gnal comprenant un circuit de gen6ration de
si- gnal synchrone (64), qui g6nbre des signaux syn-  15 chrones avec les
signaux de commando, ot ledit moyan de d~toction de synchronisa- tion en
phase compronant un circuit de d6tection de composanto X, qui d6tocte une
composante dans une direction d'inclinaison (direction X) d'un   20 disque
optique (55), sur la baso du signal syn- chrone delivr6 on sortie par ledit
circuit (64) et de la sortie dudit circuit de s6lection de composanto de
variation (62). 25 15 Dispositif de d6tection selon la revendication 14,
dans lequel: ledit moyen de d6tection de synchronisa- tion de phase (19,
20) comporte un filtre passe bas (66) et un amplificatbur de mesure (67) et
9o une inclinaison d'un disque optique (55) depuis une sortie de composanto
de direction X d6tect~e par rintermdiaire de ceux-ci eat affichde our un
apparell do mesure (68). 35 40 45 50 65 20    


