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lational-position  and  angular-position  signals in such a way that during
operation of the apparatus The invention relates to an optical scanning
unit   the objective lens is not only kept floating but is also comprising
a radiation source, an objective lens for  set to the correct translational
position and angular focussing a radiation beam produced by the radia-   5
position. In order to obtain the control signals nec- tion source to form a
scanning spot on a surface to   essary for this, a reflecting prism may be
arranged be scanned, a translational-position and angular-     on the
circumference of the objective lens or its position detection system for
detecting the transla-  mounting in accordance with the above-mentioned
tional positions of the objective lens along and the  United States Patent
Specification no. 4,425,043. angular positions of said lens about two
orthogonal   10   This prism forms part of a separate translational- axes
which both extend perpendicularly to the chief   position  and
angular-position  detection  system, ray of the radiation beam, and an
actuating device    which further comprises a radiation source and a for
translating and tilting the objective lens in re-  radiation-sensitive
detection system  comprising at sponse to the control signals supplied by
the trans-  least for separate detections. The prism  reflects
lational-position and angular-position detection sys-   15  the beam
emitted by the radiation source to the de- tem, the translational-position
and angular-position  tection system and splits this beam into  two sub-
detection system comprising a mirror which is fixed   beams which are each
received by a separate set to the objective lens, and a radiation-sensitive
de-  of at least two detectors. The radiation-distribution tection system
which is arranged in the path of the   over the two sub-beams and hence the
detector out- radiation reflected from the mirror and comprises   20   put
signals are determined by the translational posi- two composed detectors.
The invention also relates    tion and the angular position of the prism
and, con- to apparatus for reading and/or recording informa-    sequently,
of the objective lens relative to the fixed tion in an information surface
of an optical record   position and orientation of the radiation beam.
carrier.                                                The known
translational-position and angular-po- The term "objective lens  must be
interpreted in  25   sition detection system requires some extra provi- its
widest sense. Such a lens may comprise a plurali-  sions such as an
additional radiation source. More- ty of lens element but may alternatively
comprise a   over, the system may exhibit cross-talk between the single
lens element having, for example, one or two   various detector signals and
hence between the aspheric  surfaces. Alternatively,  the  objective
various control loops, which may render the entire lens may be, for
example, a holographic lens or an-   30  translational-position and
angular-position  detec- other lens whose operation is based on diffraction
tion system  unstable. Further, the known transla- instead of refraction.
tion-position and angular-position detection system US-A 4 425 043 relating
to the optical scanning     can be operative only for a specific position
of the unit as specified above describes an optical scan-    prism, viewed
in a plane transverse to the optical ning unit for use in an apparatus for
reading and/or   35   axis of the objective lens. In the known system it is
inscribing an optical record carrier, in which scan-  necessary either to
ensure that the objective lens ning unit the objective lens with its holder
is sus-  cannot rotate about its own axis or to provide an ad- pended in an
electromagnetic system. This system      ditional detector for detecting
the rotation of the ensures that the objective lens substantially follows
prism about the objective axis so as to enable the the movements of the
scanning unit, in other words,  40   position of the prism to be corrected.
occupies a substantially fixed position in the scan-    It is an object of
the present invention to provide ning unit, without physical contact
between this lens  a translational-position and angular-position detec- and
the other elements of the scanning unit, i.e. the  tion system which
enables an independent measure- objective lens is floating. As a result of
this, the po-  ment of the two translations and two pivotal move- sition or
the movement of the objective lens cannot   45   ments of the object lens
to be made, which requires be influenced by undesired resonances, which
res-     only a small number of simple provisions in the scan- onances do
play a part if the objective lens is sus-  ning unit, and which is not
influenced by a rotation pended in the scanning unit by means of, for exam-
of the objective lens about its axis. To this end the pie, mechanical or
elastic means. Suspending or       invention is characterized in that the
mirror has a supporting the objective lens electromagnetically is  so
conical-ring form and is centered relative to the ob- very beneficial for
the stability of the scanning spot  jective lens and that the two composed
detectors formed by the objective lens.                         are spaced
by an intermediate ring and are each di- When the objective lens is
required to be capable  vided into four quadrantal sectors at the same cen-
of following movements or vibrations of the scan-     tral angles
respectively, which receive an annular ning unit steps must be taken to
enable the transla-   55   radiation pattern of the radiation reflected
from the tional position of the objective lens relative to the  mirror (5),
such that if the signals from the detec- chief ray of the radiation beam
and the angular posi-  tors are represented by S followed by the corre-
tion of the optical axis of this lens relative to the di-  sponding
indices, the displacements along the X-ax- rection of the chief ray to be
detected and these po-  is and Y-axis and the pivotal movements about
sitions to be corrected.                        60  these axes may be
represented by: European  Patent Application  no. 0,070,070,       Sx =
(err) - (err]+ [err] +[err] + [err]) which has been laid open to public
inspection, de-    SY = (S13 + S14 + [err] + [err]) - ([err] + [err] + S19
+ S20) scribes some examples of an electromagnetic sus-      Sa = ([err] +
S14 + S19 + S20) - ([err] + [err] + S15 + [err]) pension system for an
objective lens in which the    [err] = (err + err + err+ err) - (err + err
+ err + err) magnet coils of the systems are controlled by trans-   65 2  



EP 0 206 396 B1                   4 For detecting the translational
position and the      The scanning unit may be characterized further
angular position of the objective lens use is made of  in that the
detectors of the radiation-sensitive de- that part of the radiation from
the radiation source  tection system are annular. Since the surface are- of
the apparatus which does not fall within the pupil  as of the detectors are
now small, these detectors of the objective lens and does not contribute to
the    5    respond rapidly and the translational-position and scanning
spot, so that it is not necessary to provide  angular-position detection
system is more immune to a separate radiation source for position-detection
spurious radiation as a result of, for example, unde- purposes. This
radiation is reflected by the conical  sired reflections in the scanning
unit. mirror to form an annular radiation spot whose aver-    By the use of
the translation-position and angu- age diameter is in conformity with that
of the annular   10  lar-position detection system in accordance with the
strip of the radiation-sensitive detection system.    invention it is
possible to keep an objective lens This system has a simple shape and can
be integrat-   which is suspended in the magnetic field accurately ed on
one substrate. The tilts of the conical mirror  fixed in its translational
and angular position if the and hence of the objective lens about the two
axes    scanning unit is provided with actuating means transverse to the
chief ray of the radiation beam    15   which convert the servo signals
supplied by the and the displacement of the conical mirror along
translational-position  and angular-position  detec- these axes each cause
a different displacement of     tion system into displacements and tilts of
the objec- the intensity centre of the radiation distribution    tive lens.
over the detection system, so that these displace-      Another aspect of
the invention therefore re- ments and tilts can be detected independently
of   20  lates to a combination of the translational-position one another.
A rotation of the conical mirror about   and angular-position detection
system with an elec- the chief ray of the beam has no effect on the de-
tromagnetic actuating device specifically intended tector signals because
the conical mirror is ring-    for this purpose. In accordance with this
aspect, shaped.                                               the scanning
unit is characterized in that the actuat- An essential feature of the
invention is that the   25  ing device comprises an annular permanent
magnet conical-ring mirror has a fixed translational position  which is
fixedly connected to the objective lens and and angular position relative
to the objective lens.  two sets of at least three stationary magnet coils
An embodiment of the optical scanning unit may be     each, the coils of
the first set being arranged in a characterized further in that the
conical-ring mirror  first plane transverse to the chief ray of the radia-
is an element which is connected to the holder of the   30  tion beam and
the coils of the second set being ar- objective lens.
ranged in a second plane parallel to the first plane. Another embodiment of
the scanning unit is char-      This actuating device also enables the
axial posi- acterized in that the conical-ring mirror is constitut-  ton,
ie the position along the chief ray of the radia- ed by a bevelled raised
edge position of a lens       tion beam, and hence the focussing of the
objective element of the objective lens, which raised edge   35  lens to be
corrected. Such a correction is required portion is provided with a
reflecting layer. In this  when a disc-shaped record carrier is scanned and
embodiment the raised edge portion of said lens       the axial distance
between the scanning device and element, which may be the sole element of
the objec-  the point of the information surface being scanned tive lens,
may already be formed during the manu-     can vary. The focussing-control
signal is supplied facture of this lens element, so that this raised edge
40   by a focussing-error detection system which is al- portion merely has
to be provided with a reflecting   ready present in a conventional scanning
unit, and layer.                                                not by the
translational-position and angular-posi- For reasons of weight and cost an
objective lens    tion detection system for the objective lens. of an
optical scanning unit preferably comprises on-    The variation in axial
distance between the infor- ly one lens element. Such a lens is required to
have   45   mation surface and the scanning unit may be com- one or two
aspheric refracting surfaces. Manufac-     paratively large, which means
that corrections of turing such a lens element in large quantities at ac-
the axial position of the objective lens should be ceptable costs is
possible only if use is made of a   possible over a comparatively wide
range. A larger lens die whose inner surface profile is the negative
displacement of the objective system and the annu- of the desired profile
of the lens surface. By means   50  lar magnet out of the axial symmetrical
position be- of such dies it is possible to manufacture lens ele-  tween
the two sets of magnet coils may have the re- ments which are entirely made
of a transparent plas-  suit that, when specific coils are energized in
order tics. However, it is preferred to use a glass pre-    to obtain a
specific displacement of a specific tilt of form on which a plastics in an
adequately soft condi-  the objective lens, in addition to the force in the
de- tion is deposited and which is given the required   55   sired
direction undesired forces in other directions shape by means of a lens
die, after which it is al-   may occur, because the forces in the undesired
di- lowed to cure. This plastics may be an ultraviolet-  rections produced
by the magnet coils no longer curable synthetic resin.
cancel each other. This may give rise to crosstalk, A preferred embodiment
of the optical scanning     referred  to  hereinafter as actuator
cross-talk, unit, in which the objective lens comprises one lens   60
which differs from the crosstalk between the detec- element in the form of
a transparent body whose      tor signals mentioned at the beginning of the
surface which faces the radiation source is provid-   present description,
referred to hereinafter as de- ed with a plastics layer having an aspheric
outer     tector crosstalk. profile, is characterized further in that the
raised   In order to reduce actuator cross-talk the scan- edge portion
consists of the said plastics.     65   ning unit in accordance with the
invention may be 
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in that there is provided an      The invention will now be explained by
describing, axial-position detection system for detecting the po-  by way
of example its use in an apparatus for read- sition of the objective lens
along the chief ray of the  ing and/or inscribing an optical record
carrier. Ref- radiation beam and in that the signal supplied by said
erence is made to the drawings, in which: detection system is applied to
the magnet coil. This    5 ensures that the current through each magnet
coil       Fig. 1 shows a read apparatus provided with a and hence the
force generated by this coil, is cor-   translational-position  and
angular-position  detec- rected for, or weighted with, the actual axial
position  tion system in accordance with the invention, of the objective
lens and the annular magnet rela-      Fig. 2 shows the composite
radiation-sensitive tive to the axial centre position midway the two   10
detector of this system, planes of the magnet coils.
Fig. 3 shows an electronic circuit for processing A preferred embodiment of
the scanning unit is     the signals from this detector, characterized in
that the axial-position detection      Fig. 4 shows an objective lens with
an integrated system comprises a signal generator for supplying
conical-ring mirror, a first control signal to the first set of magnet
coils  15  Fig. 5 is a plan view of an example of an electro- and a second
control signal to the second set of      magnetic suspension system, magnet
coils, which signals have the same amplitude     Fig. 6 is a
cross-sectional view of this system, and frequency but are in phase
opposition and         and cause the objective lens to be tilted
periodically      Fig. 7 illustrates how an axial-position signal for about
one of the two axes transverse to the chief   20  the objective lens can be
obtained. ray of the radiation beam, and in that the axial-posi- tion
detection system  further comprises the ele-       The scanning unit shown
in Fig. 1 comprises a ra- ments of the translational-position and
angular-po-   diation source 1, for example a diode laser, a collima-
sition detection system for converting the periodic  tor lens 2 and an
objective lens 2, which is mounted tilting into a periodic signal whose
amplitude and   25  in a holder 4. Both the collimator lens and the objec-
phase are representative of the magnitude and the     tive lens may
comprise a plurality of lens elements, direction of a displacement of the
axial centre of the  but preferably they comprise a single lens element
annular magnet out of a plane which is situated mid-  having at least one
aspheric refracting surface. way between the two planes in which the magnet
The diverging read beam b emitted by the radia- coils are disposed.
30  tion source is converted into a parallel beam by the The addition
detection function is then obtained    collimator lens, which beam fills
the aperture of the by means of a minimal number of additional elements
objective lens 3 in adequate manner. The objective and an optimum use is
made of provisions which are    lens focusses the read beam to form a
diffraction- already present in the scanning unit.                limited
radiation spot V having a diameter of, for ex- The optical scanning unit is
very suitable for use   35   ample, 1 [err] on the information surface 31
of a disc- in an apparatus for reading and/or recording infor-   shaped
record carrier 30, of which a small part is mation in an information
surface of a round disc-     shown in radial cross-section in Fig. 1. The
informa- shaped record carrier. Such an apparatus may be       tion is
arranged in concentric tracks 33 or quasi- characterized in that a
separating element is ar-     concentric tracks which together constitute a
spiral ranged between the objective lens and the radiation   40  track.
This information comprises a multitide of opti- source for separating the
radiation reflected by the  cally detectable information areas, not shown,
conical ring mirror from the radiation emitted by the  which alternate with
intermediate areas. Suitably, radiation source.
the information surface 31 is situated on the upper The radiation which
emerges from the opening in    side of the record carrier, so that the read
beam b the conical ring mirror may be used for the actual   45  traverses
the transparent substrate 32 of the scanning of, for example, a disc-shaped
record car-  record carrier before it reaches the information rier. This
record carrier may have a radiation-       surface. Further, the
information surface is suit- transmitting  or a radiation-reflecting
information  ably radiation-reflecting, so that the read beam is surface.
In the latter case the radiation reflected   reflected towards the
radiation source. by the information surface can be directed to a radi-  50
As the record carrier is rotated relative to the ation-sensitive
information detector via said sepa-  scanning unit the beam which is
reflected by the in- rating element. This information detector, which may
formation source is time-modulated in conformity comprise a plurality of
sub-detectors, may be ar-    with the sequence of information areas and
interme- ranged at another location than the radiation-sensi-  diate areas
in an information track to be read. In or- tive detection system  of the
translational-position   55   der to separate the modulated beam from the
beam and angular-position detection system. However,      which is emitted
by the radiation source a separat- preferably  a  radiation-sensitive
detector is ar-   ing element 6 is arranged in the radiation path, which
ranged inside the annular inner detector of the      element may be, for
example, a semitransparent mir- translational-position  and
angular-position  detec-  ror or a beam-splitting prims, which may be
polariza- tion system, for converting the radiation reflected   60  tion
sensitive or not and whose interface 7 reflects by the information surface
into an electric signal. In  at least a part of the radiation to the
radiation-sensi- addition to the information being read, this signal  tive
information detector 11. The information detec- may contain information on
the position of the scan-  tor in the form of for example a photodiode, is
suit- 



ning spot relative to an information track of the    ably arranged in a
plane 10 which coincides with the record carrier.
65   diode-laser exit face which is mirror-inverted rela- 4    7
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information detector 11  arrow 23 respectively. A shift of the mirror 5
along converts the modulated read beam into an electric     the X-axis and
Y-axis results in a change of the ra- signal which is processed in known
manner to form a   diation distribution within the annular radiation pat-
signal which is suitable for being displayed, repro-  tern in such a way
that in the case of a displacement duced or processed in another manner
depending    5   along the X axis the left-hand part of the detection on
the type of information stored in the record carri-  system will receive
more radiation or less radiation er. The nature of the information and the
process-    than the right-hand part, because the portions of ing of the
signal from the information detector fall  the two mirror halves which are
situated within the beyond the scope of the present invention and are
beam, which is stopped down by the aperture 8, are not discussed in more
detail.                    10   no longer identical. Similarly, the upper
part of the In order to enable the objective lens 3 to follow   detection
system will receive more radiation or less the movements of the scanning
unit without any        radiation than the lower part in the case of a
move- physical contact between this lens and the other ele-  ment along the
Y-axis. ments of the scanning unit the objective lens is sus-   If the
signals from the detectors 13 to 20 are rep- pended in an electromagnetic
system which will be   15   resented by S followed by the corresponding
indi- described in more detail with reference to Figs. 5    ces, the
displacements along the X-axis and Y-axis and 6. This requires the use of a
translational-posi-  and the pivotal movements about these axes may be tion
and  angular-position detection  system  for    represented by: measuring
deviations between the centre M of the      Sx = (err) - (err) objective
lens and the chief ray L of the beam b   20   Sy = (err) - (err) along an
X-axis in the plane of the drawing and       Sa = (err) - (err) along an
Y-axis perpendicular to the plane of the     [err] = (err) - (err) drawing
and tilts of the objective lens about these   The individual detector
signals can be processed to two axes, so that such deviations from the
transla-   form  composite signals Sx, Sy, Sa and Sp by tional position and
the angular position can be elimi-  25   means of an electronic circuit, of
which an example nated by means of a control system.                   is
shown in Fig. 3. The operation of the circuit, The origin of the XYZ axial
system shown in the     which comprises a number of adder circuits (40 to
right-hand part of Fig. 1 is in reality situated in the  47 and 50 to 57)
and a number of subtractor circuits point M, so that the Z-axis coincides
with the chief  (48, 49, 58, 59), is evident from the Figure and re- ray L.
The direction along this axis may also be re-   30   quires no further
explanation. The composite sig- ferred to as the axial direction. The tilt
of the object  nals Sx, Sy, Sa and Sp are independent of each lens about
the X-axis may be represented by the tilt-  other and exhibit no mutual
crosstalk, so that the ing angle a and that about the Y-axis by the tilting
various displacements and tilting angles can be de- angle [err]. The X axis
and the Y-axis extend, for exam-  tected independently of each other. A
rotation of pie, in the information plane, parallel to the radial di-  35
the objective lens about the Z-axis does not cause a rection and the
tangential direction respectively.    change of the annular radiation
pattern 21 and con- In accordance with the invention the translation-
sequently does not influence the detector signals. al-position and
angular-position detection system     Displacements of the objective lens
along the Z-ax- comprises a ring mirror 5 which is fixedly connected  is to
the objective lens which mirror is also conical, i.e.   40   pattern 21.
the reflecting surface is disposed at an angle which    In the scanning
unit the signals are employed for differs from [err] to the chief ray L,
and a radiation-  driving the magnet coils in an electromagnetic sus-
sensitive detection system 9 which is arranged in     pension system. In
this way the translational posi- the plane 10 and which is shown in front
view in Fig.  tion and the angular position of the objective lens 2, ie. in
a section taken on the line 11-1l' in Fig. 1. The   45   are locked to the
translational position and the angu- conical ring mirror 5 reflects that
part of the radia-  lar position of the composite detector 13-20 which tion
beam b which falls within the aperture 8 but oit-  occupies a fixed
position within the scanning unit, so side the pupil of the objective lens
to the separating  that during operation of the read apparatus the ob-
element 6, which in its turn reflects a part of the ra-  jective lens is
always controlled to assume the cor- diation to the detection system 9. An
annular radia-   so   rect translational position and angular position
with- tion pattern is formed on this system. The radiation-  in the
scanning unit. sensitive detection system 9 comprises two detec-       A
requirement for this is that the conical ring mir- tor rings which are
spaced by an intermediate ring    ror has a fixed translational position
and angular po- 12 and which each comprise four detectors 13, 14,
sition relative to the objective lens. For this pur- 15,16 and 17,18,19,20
respectively. The annularra-   55   pose, as is shown in Fig. 1, the mirror
5 may form diation pattern is represented by the dashed circles  part of
the objective holder on mounting 4, within 21 in Fig. 2. The average
diameter of this radiation  which the objective lens is fixedly arranged.
It is al- pattern is equal to that of the intermediate ring 12.
ternatively possible to use a separate element for The radiation
distribution of the pattern among    this mirror, which element is secured
to the exterior the eight detectors depending on the translational   60
or interior of the objective holder. A very attrac- position and the
angular position of the conical-ring  tive possibility of accurately
locking the translation- 



mirror 5 and, consequently, of the objective lens 3.  al position and the
angular position of the annular A tilted position about the X-axis or the
Y-axis re-  mirror 5 to those of the objective lens 3 is obtained sults in
the annular radiation pattern 21 being shift-  when this lens is
manufactured in accordance with a ed in the direction indicated by the
arrow 22 and the   65 5    9                    EP 0 206 396 B1
10 replica process. This possibility is illustrated in Fig.  comprise a
single detector which only supplies the 4.
signal representing the information stored on the It has long been known
that in the scanning unit    record carrier. Alternatively, the information
detec- described the objective lens comprising a plurality   tor may be
divided into sub-detectors which in addi- of elements may be replaced by an
objective lens    5   tion to the information signal also supply control
sig- comprising only one lens element. However, instead     nals, such as a
tracking signal. of spherical refractive surfaces this lens element       A
tracking signal can be obtained by dividing the should have aspheric
refractive surfaces in order      detector 11 into two sub-detectors 11 a
and 11 b, as in- to provide adequate correction for lens aberra-
dicated by the broken line 45 in Fig. 2, which line tions. In order to
enable such single objective lens-   10   corresponds to the tangetial
direction on the record es with intricate surface profiles to be manufac-
carrier 30. The difference between the output sig- tured in large
quantities at an acceptable price, it   nals of the sub-detectors 11 a and
11 b contain infor- has already been proposed to employ a transparent
mation on the magnitude and the direction of a devia- body or preform 60
of, for example, glass, having     tion between the centre of the read spot
V and the for example two spherical refractive surfaces 61   15   centre
line of an information track to be read. The and 62. A plastics material in
an adequately soft      manner in which a tracking signal can be generated
condition is deposited on one of these surfaces or     falls beyond the
scope of the present invention and on both surfaces. This plastics material
may be a      will not be described in more detail. By way of exam-
thermosetting plastics, but alternatively it may be an  ple reference is
made to United States Patent Spec- ultraviolet-polymerisable synthetic
resin. After the   20   ification no. 4,425,043, where in addition to the
said plastics material has been deposited on the surface    method of
generating a tracking signal a method of a die whose surface profile is the
negative of the     generating a focussing error signal is described.
desired lens profile is pressed into the material.       In the scanning
unit in accordance with the inven- Subsequently, the material is cured and
the die is re-  tion it is possible, by analogy with the last-mentioned
moved, so that a lens provided with a plastics layer   25   method to
separate a part of the main-beam radia- 63 having an aspheric profile 64 is
obtained. Such    tion reflected by the prism 6 from the main beam i.e.
lenses need not be subjected to any further opera-    the beam which is
incident on the detector 11, for ex- tion such as polishing.
ample by means of a semitransparent mirror. By In accordance with the
invention the die by means   means of, for example, a roof prism the part
thus of which the objective lens is manufactured can be   30   separated
can be divided into two-sub-beams, adapted in such a way that along with
the aspheric     which sub-beams are incident on three or four radi- layer
63 a raised edge portion 65 with a bevelled     ation-sensitive detectors
which are arranged in line surface 66 is formed. After the manufacture of
the    transversely of the roof edge of the prism. The fo- objective lens
the surface 66 merely has to be pro-    cussing-error signal is given by
the difference be- vided with a reflecting coating 67, for example by   35
tween the sum signal of the two outer detectors and vapour deposition, in
order to obtain an objective    the sum signal of the two inner detectors.
lens with an integrated conical-ring mirror. The re-     In order to keep
the radiation spot V centred on flecting raised edge portion may be formed
on the      an information track a read apparatus comprises a lens surface
which is situated nearest the radiation  course control and a fine control.
For coarse con- source but alternatively it may be formed on the oth-   40
trol purposes the scanning unit shown in Fig. 1 may er lens surface.
be moved bodily in a radial direction relative to the Alternatively, the
entire objective lens may be     record carrier. For this purpose the
elements 1, 2, moulded from a transparent plastics by means of       3, 6,
9 and 11 may be arranged inside one tubular dies having the desired
profile. The die used for      holder, which is radially movable by means
of a piv- manufacturing a lens surface may be formed with a   45   otal arm
or a rectilinearly movable slide. Fine con- recess at its edge so that the
lens thus manufac-     trol may be effected, for example, by means of a
tured is formed with a raised edge portion with a      pivotal mirror, not
shown in Fig. 1, or by moving the bevelled inner surface. If a glass
preform is used    objective lens over small distances in the X-direc- the
first-mentioned replica lens has the advantage    tion or the radial
direction. As described in United that it is more immune to temperature
variations and   50   States Patent Specification no. 4,423,496 this fine
other environmental influences, such as moisture.     control results in
the chief ray L of the read beam It is obvious that the scanning unit may
comprise   being displaced relative to the detectors 11 a and 11 b an
objective lens comprising a plurality of lens ele-  independently of the
deviation between the centre ments and that the surface of the last lens
which     of the radiation spot V and the centre line of a track faces the
radiation source may have an aspheric  55   being read. This introduces an
error, referred to as surface and carry an integrated conical ring mirror.
offset, into the tracking signal. As is described in Alternatively, this
mirror may be arranged on one of  United States Patent Specification no.
4,423,496 the other lens surfaces.                              this error
can be eliminated by correcting the track- As is shown in Fig. 1 the
information detector 11   ing signal obtained by means of the detectors 11
a 



may be arranged inside the composite detector of   60   and 11 b using a
signal which is proportional to the ra- the translational-position and
angular-position de-   dial position of the objective lens. In a scanning
unit tection system and may be integrated on one sub-      according to the
invention this signal Sx is already strate together with said system, using
known and     supplied by the translational-position and angular very
accurate technologics for the manufacture of     position detection system,
so that unlike apparatus- integrated circuits. The information detector may
65 6    11             EP0206396B1                       12 es in
accordance with United States Patent Specifi-   en on the line Vl-Vl'. In
these Figures the numeral 3 cation no. 4,423,496 no separate system  is re-
denotes the objective lens and 4 its holder. A ring quired for this
purpose.                              70 of a permanent magnetic material
is secured to When an optical record carrier having a radia-     this
holder. This ring is situated in the magnetic- tion-reflecting  information
surface  is  read  by    5   force field of at least six stationary magnet
coils means of a diode laser use can be made of the feed-   which are
arranged in two axially shifted planes. back effect of such a laser. The
beam which is mod-   Three magnet coils 71, 72 and 73 are visible in the
ulated by the information structure is then not sepa-  plane view of Fig.
5. The magnet coils 74, 75 and 76 rated from the beam emitted by the diode
laser by     of the second set, which are situated underneath the
first-mentioned beam re-enters the diode laser   10  this first-mentioned
set of magnet coils and which and interferes with the radiation produced in
the la-  are therefore not visible, have the same shape. ser resonant
cavity. As a result of this, the beam    Suitably, the magnet coils have an
arcuate shape in emitted by the diode laser is modulated in conformity
conformity with the three-dimensional field of the with the information
being read. This modulation can  permanent magnet 70, so that the Lorentz
forces be detected by means of a radiation-sensitive de-   15   are as
large as possible. Instead of three it is possi- tector arranged at the
rear of the diode laser, from  ble to provide four magnet coils in each
plane, i.e. which radiation emerges which is correlated with      eight
magnet coils in total. For further details on the the radiation emerging
from the front of the diode    construction of the electromagnetic system
refer- laser. Another consequence  of the  feedback          ence is made
to European Patent Application no. effect is that the electrical resistance
of the diode   20   0,103,929. Said Application also describes how by laser
varies in conformity with the information being  applying specific control
signals to specific coils read. Detecting this variation is another
possibility  displacements in the X-direction or Y-direction or of reading
the information stored in the record car-  tilts about the X-axis or Y-axis
of the objective lens rier.
can be obtained and also how the objective lens can The
translational-position  and angular-position   25   be moved in an axial
direction. In the table in Europe- detection system in accordance with the
invention    an Patent Application no. 0,103,929, which indicates may then
be employed in scanning units using the     through which coils and with
the phase currents feedback effect. Such a scanning unit differs from
should be fed in order to obtain a specific displace- that shown in Fig. I
in that the separating element 6  ment or pivotal movement of the objective
lens, a is dispensed with, the function of the information de-   30
current proportional to the signal Sx, Sy, Sa or Sp tector 11 is performed
by the diode laser 1, and the  should be inserted at the appropriate points
of said radiation-sensitive  detection  system  9  for the   table for each
of the movements indicated therein. translational-position  and
angular-position  detec-  The current for the axial displacement of the
objec- tion is arranged around the diode laser 1.           tive lens is
proportional to the focussing-error sig- Moreover, the invention may be
employed in ap-   35   nal, whcih is supplied by a conventional focussing-
paratus for reading optical record carriers in trans-  error detection
system, for example the system de- mission. In such apparatus the
information detector  scribed in United States Patent Specification No. is
disposed on the other side of the record carrier  4,425,043. remote from
the radiation source, in an arrangement    For each of the five possible
movements at least as shown in Fig. 1 on the upper side. This detector   40
two magnet coils are driven with signals in phase op- can then no longer be
integrated with the detection  position, so that for a large travel only a
small varia- system 9. This detection system may be arranged in   tion of
the Lorentz forces occurs. In this electro- the position shown in Fig. 1 or
may again be ar-     magnetic system the various drives are correctly
ranged around the diode laser.                       isolated from one
another which guarantees a high- In order to maintain the objective lens in
the cor-  45   er stability of the five control systems. rect X-position
and Y-position and to maintain the     When the scanning unit described
herein is used objective axis parrallel to the Z-axis, use may be   for
reading a rotating disc-shaped record carrier made of an electromagnetic
system comprising a plu-  comparatively large variations in the axial
distance rality of coils, to which the signals Sx, Sy, Sa and  between the
objective lens and the information sur- Sp from the translational-position
and angular-posi-  50  face may occur. These variations may be caused by
tion detection system are applied. European Patent   vibrations in the read
apparatus, by obliquity of the Application no. 0,103,929 describes an
electromag-   record carrier or the axis of rotation, by an oblique netic
system in which an objective lens for reading  position of the information
surface in the record an optical record carrier is moved and tilted in such
carrier, or in particular in the case of large record a way that the
radiation spot formed by this objec-  55   carriers, by sagging of the
record carrier towards tive lens is incident on the information surface at
the edge. In the case of larger axial displacements the correct radial and
tangential position. In accord-  of the objective lens in the scanning unit
in order to 



ance with the invention a similar electromagnetic    provide correction for
these variations, crosstalk system may be employed for maintaining the
objec-    may occur between the various actuators, referred tive lens in
the correct translational-position and   60  to an actuator cross-talk. In
accordance with a fur- angular-positions relative to the
radiation-sensitive  ther aspect of the invention this cross-talk can be
detection system 8.                                  eliminated by
detecting the axial position of the ob- Fig. 5 is a plan view of the
electromagnetic sys-  jective lens in the scanning unit and by correcting
tern and Fig. 6 is a sectional view of the system tak-  the control signals
for the X and Y movements and 65 7    13                  EP 0 206 396 B1
14 the a and [err] tilts by means of the axial-position signal  to form a
scanning spot (v) on a surface (31) to be thus obtained.
scanned, a translational-position and angular-posi- This additional
controller is illustrated in Fig. 7. In  tion detection system for
detecting the translational this Figure the block 79 contains all the
elements of  positions of the objective lens (3) along and the an- the
scanning unit of Fig. 1, except for the objective    5   gular positions of
said lens about two orthogonal ax- lens 3 and the conical-ring mirror 5.
Use is made of   es (X, Y) which both extend perpendicularly to the an
oscillator 77 which supplies two [err]phase-shift-  chief ray (L) of the
radiation beam (b), and an actu- ed periodic signals Sw and Sw' in order to
obtain a    ating device for translating and tilting the objective periodic
pivotal movement of the objective lens.       lens (3) in response to the
control signals supplied One of these signals is applied to the upper array
of   10   by the translational-position and angular-position magnet coils
and the second signal to the lower ar-    detection system, the
translational-position and an- ray of magnet coils. Within one magnet-coil
array      gular-position detection system comprising a mirror those magnet
coils which are situated opposite one    (5) which is fixed relative to the
objective lens (3), another relative to the pivotal axis are driven in
and a radiation-sensitive detection system (9) which phase opposition.
These signals produce a periodic   15  is arranged in the path of the
radiation reflected tilting, for example about the X-axis of the objective
from the mirror (5) and comprises two radiation sen- lens 3 with the
conical-ring mirror 5, so that the     sitive detection means each being
composed of a translational-position  and angular-position  detec-
plurality of detectors, characterized in that the mir- tion system supplies
an additional signal Sa', which  ror (5) has a conical-ring form and is
centered rela- is a period signal of a specific phase. This phase in-   20
five to the objective lens (3) and that the two radia- dicates whether the
upper or the lower magent-coil    tion-sensitive detection means are spaced
by an in- array exerts the larger force on the annular magnet   termediate
ring (12) and are each divided into four 70 and the objective lens 3 and
consequently wheth-   quadrantal sectors 13, 14, 15, 16 and 17, 18, 19,20
at er the objective lens has shifted upwards or down-    the same central
angles respectively, which re- wards relative to the central position
between the   25   ceive an annular radiation pattern (21) of the radia-
planes 80 and 81. The amplitude of the signal Sa is  lion reflected from
the mirror (5), such that if the proportional to the magnitude of the
deviation from   signals from the detectors 13 to 20 are represented the
central position. By comparing the phase of the    by S followed by the
corresponding indices, the dis- signal Sa ' with that of one of the signal
Sw, Sw in  placements along the X-axis and Y-axis and the piv- the phase
comparator 78 and axial-position signal   30   otal movements about these
axes may be represent- Sz is obtained. This signal is superimposed on the
ed by: signal Sx, Sy, Sa and [err] , in order to correct the    Sx = (err)
- (err) actuators to be energized by means of these sig-      SY = (err) -
(err) nals with respect to the axial position of the objec-  Sa = (err) -
(err) tive lens and the annular magnet.                35   [err] =
[err]-[err] The fact that the invention is described for a        2. An
optical scanning unit as claimed in Claim 1, read apparatus does not means
that the scope of       characterized in that the conical-ring mirror is an
el- the invention is limited thereto. Alternatively, the  ement (5) which
is connected to the holder (4) of the scanning unit in accordance with the
invention may    objective lens (3). be employed in apparatuses for
recording informa-   40  3. An optical scanning unit as claimed in Claim 1,
tion in optical record carriers, which apparatuses in  characterized in
that the conical-ring mirror is con- principle are of the same construction
as the read    stituted by a bevelled raised edge portion (65) of a
apparatus but operate with a higher radiation inten-  . lens element (60)
of the objective lens (3), which sity, which intensity is modulated in
conformity with  raised edge portion is provided with a reflecting lay- the
information to be recorded. For this purpose a   45   er (67). modulator,
for example an acousto-optical modula-       4. An optical scanning unit as
claimed in Claim 3, tor, may be arranged in the radiation path between
in which the objective lens (3) comprises one lens el- the radiation source
1 and the separating element 6.  ement in the form of a transparent body
(60) whose If the radiation source is a diode laser the radiation  surface
(62) which faces the radiation source (1) is emitted by this source may be
modulated directly by   50   provided with a plastics layer (63) having an
as- modulating the electric current fed through the di-   pheric outer
profile (64), characterized in that the ode laser in conformity with the
information to be re-  raised edge portion (65) consists of the said plas-
corded. Further, the invention may be employed in     tics. other optical
scanning systems, such as a scanning      5. An optical scanning unit as
claimed in Claim 1, microscope, and in general in imaging systems corn-  55
2, 3 or 4, characterized in that the detectors (13, 14, 



prising small lenses and having a high imaging quali-  15, 16, 17, 18, 19,
20) of the radiation-sensitive detec- ty, in which the image field of the
lenses may be lim-  tion system (9) are annular. ited.
6. An optical scanning unit as claimed in Claim 1, 2, 3, 4 or 5,
characterized in that the actuating de- Claims
60   vice comprises an annular permanent magnet (70) which is fixedly
connected to the objective lens (3) 1. An optical scanning unit comprising
a radiation  and two sets of at least three stationary magnet source (1),
an objective lens (3) for focussing a ra-  coils each (71, 72, 73; 74, 75,
76), the coils (71, 72, diation beam (b) produced by the radiation source
(1)   65   73) of the first set being arranged in a first plane 8    13
EP 0 206 396 B1      .            14 the a and [err] tilts by means of the
axial-position signal  to form a scanning spot (v) on a surface (31) to be
thus obtained.                                         scanned, a
translational-position and angular-posi- This additional controller is
illustrated in Fig. 7. In  tion detection system for detecting the
translational this Figure the block 79 contains all the elements of
positions of the objective lens (3) along and the an- the scanning unit of
Fig. 1, except for the objective    5    gular positions of said lens about
two orthogonal ax- lens 3 and the conical-ring mirror 5. Use is made of
es (X, Y) which both extend perpendicularly to the an oscillator 77 which
supplies two 180 phase-shift-  chief ray (L) of the radiation beam (b), and
an actu- ed periodic signals Sw and Sw in order to obtain a    ating device
for translating and tilting the objective periodic pivotal movement of the
objective lens.       lens (3) in response to the control signals supplied
One of these signals is applied to the upper array of   10   by the
translational-position and angular-position magnet coils and the second
signal to the lower ar-    detection system, the translational-position and
an- ray of magnet coils. Within one magnet-coil array      gular-position
detection system comprising a mirror those magnet coils which are situated
opposite one    (5) which is fixed relative to the objective lens (3),
another relative to the pivotal axis are driven in     and a
radiation-sensitive detection system (9) which phase opposition. These
signals produce a periodic   15  is arranged in the path of the radiation
reflected tilting, for example about the X-axis of the objective  from the
mirror (5) and comprises two radiation sen- lens 3 with the conical-ring
mirror 5, so that the    sitive detection means each being composed of a
translational-position  and angular-position  detec-   plurality of
detectors, characterized in that the mir- tion system supplies an
additional signal [err], which  ror (5) has a conical-ring form and is
centered rela- is a period signal of a specific phase. This phase in-   20
tive to the objective lens (3) and that the two radia- dicates whether the
upper or the lower magent-coil    tion-sensitive detection means are spaced
by an in- array exerts the larger force on the annular magnet    termediate
ring (12) and are each divided into four 70 and the objective lens 3 and
consequently wheth-    quadrantal sectors 13,14, 15, 16 and 17, 18, 19,20
at er the objective lens has shifted upwards or down-    the same central
angles respectively, which re- wards relative to the central position
between the   25   ceive an annular radiation pattern (21) of the radia-
planes 80 and 81. The amplitude of the signal Sa' is  tion reflected from
the mirror (5), such that if the proportional to the magnitude of the
deviation from   signals from the detectors 13 to 20. are represented the
central position. By comparing the phase of the    by S followed by the
corresponding indices, the dis- signal Sa ' with that of one of the signal
Sw, Sw in   placements along the X-axis and Y-axis and the piv- the phase
comparator 78 and axial-position signal   30   otal movements about these
axes may be represent- Sz is obtained. This signal is superimposed on the
ed by: signal Sx, Sy, Sa and Sp , in order to correct the    Sx = (err) -
(err) actuators to be energized by means of these sig-      SY = (err) -
(err) nals with respect to the axial position of the objec-  Sa = (err) -
(err) tive lens and the annular magnet.                35   [err]= (err) -
(err) The fact that the invention is described for a        2. An optical
scanning unit as claimed in Claim 1, read apparatus does not means that the
scope of       characterized in that the conical-ring mirror is an el- the
invention is limited thereto. Alternatively, the  ement (5) which is
connected to the holder (4) of the scanning unit in accordance with the
invention may    objective lens (3). be employed in apparatuses for
recording informa-   40  3. An optical scanning unit as claimed in Claim 1,
tion in optical record carriers, which apparatuses in  characterized in
that the conical-ring mirror is con- principle are of the same construction
as the read    stituted by a bevelled raised edge portion (65) of a
apparatus but operate with a higher radiation inten-   lens element (60) of
the objective lens (3), which sity, which intensity is modulated in
conformity with  raised edge portion is provided with a reflecting lay- the
information to be recorded. For this purpose a   45   er (67). modulator,
for example an acousto-optical modula-       4. An optical scanning unit as
claimed in Claim 3, tor, may be arranged in the radiation path between
in which the objective lens (3) comprises one lens el- the radiation source
1 and the separating element 6.  ement in the form of a transparent body
(60) whose If the radiation source is a diode laser the radiation  surface
(62) which faces the radiation source (1) is emitted by this source may be
modulated directly by   50   provided with a plastics layer (63) having an
as- modulating the electric current fed through the di-   pheric outer
profile (64), characterized in that the ode laser in conformity with the
information to be re-  raised edge portion (65) consists of the said plas-
corded. Further, the invention may be employed in     tics. other optical
scanning systems, such as a scanning      5. An optical scanning unit as
claimed in Claim 1, 



microscope, and in general in imaging systems com-   55   2, 3 or 4,
characterized in that the detectors (13, 14, prising small lenses and
having a high imaging quali-  15, 16, 17, 18, 19, 20) of the
radiation-sensitive detec- ty, in which the image field of the lenses may
be lim-  tion system (9) are annular. ited.
6. An optical scanning unit as claimed in Claim 1, 2, 3, 4 or 5,
characterized in that the actuating de- Claims
60   vice comprises an annular permanent magnet (70) which is fixedly
connected to the objective lens (3) 1. An optical scanning unit comprising
a radiation  and two sets of at least three stationary magnet source (1),
an objective lens (3) for focussing a ra-  coils each (71, 72, 73; 74, 75,
76), the coils (71, 72, diation beam (b) produced by the radiation source
(1)  73) of the first set being arranged in a first plane 65    15
EP 0 206 396 B1                   16 (80) transverse to the chief ray (L)
of tne radiation  empfindliche Detektoranlage (9) enthalt, die im Weg beam
(b) and the coils (74, 75, 76) of the second set  der am Spiegel
reflektierten Strahlung angeordnet being arranged in a second plane (81)
parallel to the  ist und zwei strahlungsempfindliche Detektormittel first
plane (80).                                     enthalt, die aus je einer
Anzahl von Detektoren be- 7. An optical scanning unit as claimed in any one
5   stehen, dadurch gekennzeichnet, daB der Spiegel of the preceding
Claims, characterized in that there  (5) eine Konusringform besitzt und
gegen die Objek- is provided an axial-position detection system for
tivlinse (3) zentriert ist, und daB die zwei strah- detecting the position
of the objective lens (3) along  lungsempfindlichen Detektormittel durch
einen Zwi- the chief ray (L) of the radiation beam (b) and in that
schenring (12) voneinander getrennt und in je vier the signal supplied by
said detection system is ap-   10   Quadrantalsektoren 13, 14, 15, 16und
17, 18, 19, 20 plied to the magnet coils (71, 72, 73; 74, 75, 76).  unter
den gleichen zentralen Winkeln verteilt sind, 8. An optical scanning unit
as claimed in Claim 7,  die ein ringformiges Strahlungsmuster (21) der vom
characterized in that the axial-position detection   Spiegel (5)
herruhrenden Strahlung derart empfan- system comprises a signal generator
(77) for sup-    gen, daB, wenn die Signale aus den Detektoren 13 plying a
first control signal (S'w) to the first set of   15   bis 20 durch S.
gefolgt von den entsprechenden In- magnet coils (71, 72, 73) and a second
control signal  dizes dargestellt werden, wobei die Verschiebun- (Sw) to
the second set of magnet coils (74, 75, 76),  gen entlang der X-Achse und
der Y-Achse und die which signals have the same amplitude and frequen-
Drehbewegungen um diese Achsen durch folgende cy but are in phase
opposition and cause the objec-  Gleichungen dargestellt werden k6nnen:
tive lens (3) to be tilted periodically about one of the   20  Sx = (err9)
- (err) two axes (X, Y) transverse to the chief ray (L) of      Sy = (err)
- (err) the radiation beam (b) and in that the axial-position  Sa = (err) -
(err) detection system further comprises the elements of     [err] = (err)
- (err). the translational-position and angular-position de-    2. Optische
Abtasteinheit nach Anspruch 1, da- tection system for converting the
periodic tilting in-   25   durch gekennzeichnet, daB der Konusringspiegel
to a periodic signal (S'a) whose amplitude and       ein Element (5) ist,
das an der Fassung (4) der Ob- phase are representative of the magnitude
and the    jektivlinse (3) befestigt ist. direction of a displacement of
the axial centre of the  3. Optische Abtasteinheit nach Anspruch 1, da-
annular magnet (70), out of a plane which is situated  durch
gekennzeichnet, daB der Konusringspiegel midway between the two planes (80,
81) in which the   30   durch einen schragen erh6hten Randteil (65) eines
magnet coils (71, 72, 73; 74, 75, 76) are disposed.  Unsenelements (60) der
Objektivlinse (3) gebildet 9. An apparatus for reading and/or recording in-
wird und dieser erhohte Randteil ist mit einer Refle- formation in an
information surface of a round disc-  xionsschicht (67) versehen. shaped
record carrier (30), comprising an optical      4. Optische Abtasteinheit
nach Anspruch 3, in scanning unit as claimed in any one of the preceding
35   der die Objektiviinse (3) ein Linsenelement in Form Claims,
characterized in that a separating element   eines transparenten K6rpers
(60) enthalt, dessen (7) is arranged between the objective lens (3) and
der Strahlungsquelle (1) zugeordnete Oberfifche the radiation source (1)
for separating the radiation  (62) mit einer Kunststoffschicht (63) mit
asphari- reflected by the conical-ring mirror from the radia-  schem
AuBenprofil (64) Oberzogen ist, dadurch ge- tion (b) emitted by the
radiation source (1).   40   kennzeichnet, daB der erhohte Randteil (65)
aus 10. An apparatus as claimed in Claim 9, character-  dem genannten
Kunststoff besteht. ized in that a radiation-sensitive detector (11) is ar-
5. Optische Abtasteinheit nach Anspruch 1, 2, 3 ranged inside the annular
inner detector (17, 18, 19,  oder 4, dadurch gekennzeichnet, daB die
Detekto- 20) of the translational-position and angular-posi-  ren
(13,14,15,16,17,18,19,20) der strahlungsemp- tion detection system, for
converting the radiation   45  findlichen Detektoranlage (9) ringf6rmig
sind. reflected by the information surface (31) into an      6. Optische
Abtasteinheit nach Anspruch 1, 2, 3. electrical signal.
4 oder 5, dadurch gekennzeichnet, daB der Aktua- tor einen ringformigen
Dauermagneten (70), der auf Patentanspruche
der Objektivlinse (3) starr befestigt ist, und zwei 50   SAtze von
wenigstens je drei statischen  Ma- 1. Optische Abtasteinheit mit einer
Strahlungs-    gnetspulen (71, 72, 73; 74, 75, 76) enthalt, wobei die
quelle (1), einer Objektivlinse (3) zum Fokussieren  Spulen (71, 72, 73)
des ersten Satzes in einer er- eines Strahlungsbundels (b) aus der
Strahlungs-      sten Ebene (80) quer zum Hauptstrahl (L) des Strah- 



quelle (1) zur Bildung eines Strahlungsflecks (v) auf  lungsbundels (b) und
die Spulen (74, 75, 76) des einer abzutastenden Oberflache (31), einem
System    55   zweiten Satzes in einer zweiten Ebene (81) parallel zum
Detektieren der Schubpositionen der Objek-      zur ersten Ebene (80)
angeordnet sind. tivlinse (3) entlang zwei orthogonalen Achsen (X,      7.
Optische Abtasteinheit nach einem oder mehre- Y) und der Winkelpositionen
der Linse um diese bei-  ren der vorangehenden Anspruche, dadurch ge- den
Achsen, die sich senkrecht zum Hauptstrahl (L)   kennzeichnet, daB  ein
Achslagendetektorsystem des Strahlungsbundels (b) erstrecken, und einer
60  zum Detektieren der Lage der Objektivlinse (3) ent- Aktuatoreinrichtung
zum  Translieren und Kippen      lang des Hauptstrahls (L) des
Strahlungsbundels der Objektivlinse (3) anhand der Steuersignale aus   (b)
vorgesehen ist, und daB das vom genannten dem  Schubpositions- und
Winkelpositions-Detek-      Detektorsystem  ausgegebene Signal an die Ma-
torsystem, das einen in bezug auf die Objektivlinse  gnetspulen (71, 72,
73; 74, 75, 76) gelegt wird. (3) festgesetzten Spiegel (5) und eine
strahlungs-   65 9 111 1111 11111 1111    17                  EP 0 206
396B1                    18 8. Optische Abtasteinheit nach Anspruch 7, da-
(5) est de forme annulaire conique et est centr6 par durch gekennzeichnet,
daB ein Achslagendetektor-     rapport a l'objectif (3) et que les deux
moyens sensi- system einen Signalgenerator (77) zum Erzeugen ei-   bles au
rayonnement sont espaces par un anneau nes ersten Steuersignals (S'w) zum
ersten Satz der   interm6diaire et sont chacun divises respective-
Magnetspulen (71, 72, 73) und eines zweiten Steuer-   5   ment en quatre
secteurs en forme de quadrants (13, signals (Sw) zum zweiten Satz der
Magnetspulen        14,15, 16 et 17,18,19,20) presentant les memes an- (74,
75, 76) enthalt, wobei diese Signale die gleiche  gles au centre, qui
recoivent une repartition de Amplitude und Frequenz besitzen, jedoch gegen-
rayonnement annulaire (21) du rayonnement reflechi phasig sind und einen
periodischen Kippvorgang       par le miroir (5), d'une maniere telle que
si les si- der Objektivlinse (3) um eine oder beide Achsen (X,   10   gnaux
des detecteurs (13 & 20) sont represent6s Y) quer zum Hauptstrahl (L) des
StrahlungsbOndels    par S suivi des indices correspondants, les depla- (b)
ausl6st, und daB das Achslagendetektorsystem     cements le long de l'axe X
et de l'axe Y et les mouve- auBerdem die Element. des Schubpositions- und
ments de pivotement autour de ces axes peuvent
Winkelpositionsdetektorsystems   zum   Umsetzen      etre represent6s par:
des periodischen Kippvorgangs in ein periodisches   15  Sx = (err) - (err)
Signal (S'a) enthalt, dessen Amplitude und Phase      Sy = (err) - (errS)
die Gr6Be und Richtung einer Verschiebung der          Sa = (err) - (err)
axialen Mitte des ringfbrrnigen Magneten (70) aus      [err] = (err) -
(err) einer Ebene darstellen, die sich halbwegs zwischen     2. Dispositif
de balayage optique suivant la re- den zwei Ebenen (80, 81) befindet, in
denen die Ma-   20   vendication 1, caracterise en ce que le miroir annu-
gnetspulen (71, 72, 73; 74, 75, 76) angeordnet sind.  laire conique est un
element (5) qui est relie au 9. Gerat zum Lesen und/oder Schreiben von In-
porte-objectif (4) de l'objectif (3). formation auf einer
Informationsoberflache eines       3. Dispositif de balayage optique
suivant la re- runden  scheibenformigen   Aufzeichnungstragers
vendication 1, caracterise en ce que le miroir annu- (30) mit einer
optischen Abtasteinheit nach einem    25  laire conique est constitue d'un
bord saillant biseau- oder mehreren der vorangehenden Anspruche, da-
te (65) d'une lentille (60) de l'objectif (3), ce bord durch
gekennzeichnet, daB ein Trennelement (7)       saillant etant pourvu d'une
couche refilchissante zwischen der Objektiviinse (3) und der Strahlungs-
(67). quelle (1) zum Trennen der vom Konusringspiegel re-    4. Dispositif
de balayage optique suivant la re- flektierten Strahlung von der Strahlung
(b) aus der   30   vendication 3, dans lequel l'objectif (3) comprend
Strahlungsquelle (1) vorgesehen ist.                 une lentille ayant la
forme d'un corps transparent 10. Gerat nach Anspruch 9, dadurch gekenn-
(60), dont la surface (62) qui est tournee vers la zeichnet, daB ein
strahlungsempfindlicher Detektor   source de rayonnement (1) est pourvue
d'une cou- (11) im ringformigen Innendetektor (17, 18, 19, 20)  che de
matiere plastique (63) presentant un profil des Schubpositions- und
Winkelpositionsdetektor-  35   ext6rieur asph6rique (64), caracterise en ce
que le systems zum Umsetzen der von der Informations-       bord saillant
(65) est constitue de la matiere plasti- flache (31) reflektierten
Strahlung in ein elektri-  que. sches Signal angeordnet ist.
5. Dispositif de balayage optique suivant la re- vendication 1, 2, 3 ou 4,
caracterise en ce que les Revendications
40   d6tecteurs (13, 14,15,16, 17,18, 19, 20) du systeme de detection
sensible au rayonnement (9) sont annu- 1. Dispositif de balayage optique
comprenant une   laires. source de rayonnement (1), un objectif (3) pour
fo-    6. Dispositif de balayage optique suivant la re- caliser un faisceau
de rayonnement (b) produit par   vendication 1, 2, 3, 4 ou 5, caract6rise
en ce que le la source de rayonnement (1) en vue de former un   45
dispositif d'actionnement comprend un aimant per- spot de balayage (V) sur
une surface a balayer (31),  manent annulaire (70) qui est relie de maniere
fixe a un systeme de detection de position de translation   l'objectif (9)
et deux jeux de chaque fois au moins et de position angulaire destine a
detecter les posi-  trois bobines d'excitation fixes (71, 72, 73, 74, 75,
tions de translation de l'objectif (3) le long, et les po-  76), les
bobines (71, 72, 73) du premier jeu etant dis- sitions angulaires de cet
objectif autour de deux   50   posees dans un premier plan (80) transversal
au 



axes orthogonaux (X, Y) qui s'etendent tous deux     rayon principal (L) du
faisceau de rayonnement (b) perpendiculairement au rayon principal (L) du
fais-  et les bobines (74, 75, 76) du second jeu etant dis- ceau de
rayonnement (b) et un dispositif d'actionne-  pos6es dans un second plan
(81) parallele au pre- ment pour provoquer la translation et l'inclinaison
mier plan (80). de l'objectif (3) en reponse aux signaux de comman-  55  7.
Dispositif de balayage optique suivant l'une de fournis par le systeme de
detection de position   quelconque des revendications precedentes, ca- de
translation et de position angulaire, le systeme  racterise en ce qu'il est
prevu un systeme de d6tec- de detection de position de translation et de
position  tion de position axiale pour la detection de la position
angulaire comprenant un miroir (5) qui est fixe par  de l'objectif (3) le
long du rayon principal (L) du fais- rapport a l'objectif (3), et un
systeme de detection   60   ceau de rayonnement (W et en ce que le signal
four- sensible au rayonnement (9) qui est dispose dans le  ni par le
systeme de d6tection est applique aux bobi- trajet du rayonnement reflechi
par le miroir (5) et qui  nes d'excitation (71, 72, 73; 74, 75, 76).
comprend deux moyens de detection sensibles au         8. Dispositif de
balayage optique suivant la re- rayonnement qui sont chacun composes de
plu-         vendication 7, caracterise en ce quo le systeme de sieurs
detecteurs, caracterise en ce que le miroir  65  detection de position
axiale comprend un generateur    -19                 EP 0 206 396 B1 de
signaux (77) destin6 a fournir un premier signal de commande (Sw) au
premier jeu de bobines d'exci- tation (71. 72, 73) et un second signal de
commande (Sw) au second jeu de bobines d'excitation (74, 75, 76), ces
signaux ayant la meme amplitude et la meme    5 frbquence, mais etant en
opposition de phase et for- gant l'objectif (3) a s'incliner periodiquement
autour d'un des deux axes (X, Y) transversaux au rayon principal (L) du
faisceau de rayonnement (U) et en ce que le systeme de detection de
position axiale  10 comprend, en outre, les elements du systeme de de-
tection de position de translation et de position an- gulaire convertissant
l'inclinaison periodique en un signal p6riodique (Sa) dont l'amplitude et
la phase sont representatives de la grandeur et de la direc-  15 tion d'un
deplacement du centre axial de l'aimant an- nulaire (70) hors du plan qui
est situ6 a mi-distance entre les deux plans (80, 81) dans lesquels les
bobi- nes d'excitation (71, 72, 73; 74, 75, 76) sont dispo- sees.
20 9. Appareil pour la lecture etlou l'enregistrement d'information dans
une surface d'information d'un support d'enregistrement en forme de disque
rond (30) comprenant un dispositif de balayage optique suivant l'une
quelconque des revendications prece-   25 dentes, caracteris6 en ce qu'un
el6ment separateur (7) est dispos6 entre l'objectif (3) et la source de
rayonnement (1) pour separer le rayonnement r6fl4- chi par le miroir
annulaire conique du rayonnement (b) emis par la source de rayonnement (1).
30 10. Appareil suivant la revendication 9, caracteri- s6 en ce qu'un
d6tecteur sensible au rayonnement (11) est dispos6 a l'interieur du
detecteur interieur annulaire (17, 18,19, 20) du systeme de detection de
position de translation et de position angulaire pour   35 convertir le
rayonnement reflechi par la surface d'information (31) en un signal
electrique. 40 45 50 55 60 65 11    


