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gle, which is equal but opposite to the first angle, to the bounding line
of the two sub-gratings. Since The invention relates to an apparatus for
opti-  a diffraction grating deflects an incident beam in a cally scanning
an information plane, which appara-    plane transversely to the direction
of the grating tus comprises a diode laser supplying a scanning    5
lines, the part of the beam which is incident on one beam, an objective
system for focussing the scan-  of the sub-gratings will be given a
different direc- ning beam to form a scanning spot in the informa-  tion
than the part of the beam which is incident on tion plane, a composite
diffraction grating which is  the second sub-grating. arranged between the
diode laser and the objective     There is an increasing need to reduce the
system, which grating comprises two sub-gratings   to  dimensions of
optical scanning apparatus for op- for deflecting a radiation beam
reflected by the   tical record carriers such as the known "CD play-
information plane to a radiation-sensitive detection  ers" so that these
apparatus can be, for example, system comprising two detector pairs, and
for split-  built in more easily. A reduction of the optical path ting said
radiation beam into two sub-beams each   length between the diode laser and
the record co-operating with a separate detector pair, the di-  15  carrier
is of special importance. This length can be ode laser and the detection
system to be arranged   reduced if the distance between the diode laser in
the apparatus are fixed with respect to each    and the diffraction grating
can be reduced. When other.
reducing this distance, the distance between the An apparatus of this type
which is in principle  diffraction grating and the imaging lens system can
ultable for reading a prerecorded record carrier  20  also be reduced,
whilst complying with the require- and for optically recording such a
record carrier is  ment that the parts of the diode laser beam diffrac-
known from United States Patent No. 4,665,310. In  tion in the first and
higher orders fall outside the this apparatus the composite diffraction
grating per-  pupil of this lens system. When assembling the forms two
functions for which otherwise two sepa-   apparatus it must be possible to
accurately adjust rate elements are required. Firstly, the grating en-  25
the distance, measured in a direction parallel to the sures that the
radiation which has been reflected   optical axis of the apparatus, between
the diode by the information plane and which traverses the   laser and the
detectors because otherwise an offset objective system is deflected from
the path of the  in the focussing error signal is produced so that the
radiation emitted by the diode laser so that a      scanning beam is no
longer focussed on the in- detection system can be arranged in the path of
30  formation plane. the reflected radiation. Secondly, the grating splits
In aiming at less expensive, lighter and smaller the reflected beam into
two sub-beams required for  scanning apparatus it is convenient to make use
of generating a focussing error signal, i.e. a signal  an element supplied
by, for example, a semicon- containing information about the magnitude and
the  ductor component manufacturer, which element ac- direction of a
deviation between the focal plane of  35  commodates a diode laser and
detectors in the the objective system  and the information plane.    form
of photodiodes, which diode laser and Each of the sub-beams is associated
with a sepa-    photodiodes are fixed with respect to each other. rate
detector pair, the signal representing the dif-  Due to manufacturing
tolerances allowance must rence between the output signals of the detectors
be made for the fact that the said distance deviates of the same pair being
a measure of the focussing   40  from the desired distance resulting in the
offset in of the scanning beam on the information plane.      the focussing
error signal. The influence of the said In the said record carrier the
information is   deviation will be greater as the distance between arranged
in accordance with information tracks. If  the diffraction grating and the
diode laser is small- the bounding line between the two sub-gratings
er. extends parallel to the track direction, it is possible,  45  The
present invention provides the possibility by determining the sum of the
output signals of     of compensating for the focus offset in the scan-
each detector pair and subtracting these sum sig-   ning apparatus
introduced as a result of an in- nals from each other, to form a signal
containing   correct distance between the diode laser and the information
about the magnitude and the direction   photodiodes in the direction of the
optical axis. of a deviation between the centre of the scanning   so  As
set forth in United States Patent No. spot and the central axis of the
information track to  4,665,310 the grating design described in this pat-
be scanned.                                        ent is based on a
previously proposed composite In order to obtain the desired beam splitting
diffraction grating. This grating comprises two sub- the diffraction
grating in the known apparatus com-  gratings in which the grating strips
of the one sub- prises two sub-gratings having the same grating   55
grating have the same direction as those of the period, whilst the grating
strips of the first sub-  other sub-grating, but in which the grating
periods grating extend at a first angle and the grating strips  of the two
sub-gratings are different. In an appara- of the second sub-grating extend
at a second an-    tus comprising such a composite grating the two 2    
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focussed in radiation spots located  is also referred to as a hologram in
the literature. It on a curve in a plane perpendicular to the plane of  is
to be noted that in a published lecture by the the detectors. Consequently,
if the detector pairs  Firm of NEC (Japan) entitled "An optical head are
located in one plane, the two radiation spots     using a multi-functioning
hologram for CD players", cannot be focussed equally sharply with respect
to   5   which lecture was held at the "Optical Memory their associated
detector pair. An offset in the fo-  Symposium" in Japan on 18 December
1986, the cussing error signal is therefore even sooner pro-  use of a
hologram in an optical read apparatus is duced in this device than in a
device with a com-  described. This hologram performs three functions:
posite diffraction grating in which the grating strips  - separating the
diode laser beam  and the of the one sub-grating extend at an angle to
those   10  beam reflected by the record carrier, of the other sub-grating.
- splitting the latter beam into two sub-beams Consequently, and also for
reasons to be stat-       for focus-error detection, and ed hereinafter,
the present invention is eminently      providing the possibility of
generating a suitable for use in an apparatus comprising a dif-
tracking-error signal. fraction grating which consists of two sub-gratings
15  This hologram comprises two sub-holograms whose grating lines are
parallel.                   deflecting the incident parts of the beam into
dif- The apparatus in which the present invention is  ferent directions.
The said publication does not used is characterized in that the distance
measured  state the problems for which the present invention along the
optical axis of the apparatus between the  provides a solution, which is
plausible because the diode laser and the composite grating is smaller  20
axial distance between the diode laser and the than approximately 9 mm, in
that the sub-gratings   hologram is 18 mm. Reference is only made to have
varying grating periods and in that the grating  possible influences which
the variation of the diode strips of the two sub-gratings are curve.d.
laser wavelength caused by temperature variations Due to the varying
grating periods and the      may have on the quality of the radiation spots
curved grating strips the composite grating has a   25  formed in the
detector plane. The composite holog- lens action and by displacement of
this grating in  ram is stated to have a focal power of substantially the
direction of the bounding line between the sub-  zero. In addition the
publication states that during gratings, the imaging distance of the
assembly of   assembly the position of the photodiodes is adapt- the
objective system  and said grating can be       ed to the variation of the
laser beam wavelength. In adapted to the distance between the diode laser
30  the schematic representation according to Fig. 1 of and the photodiode
in the direction of the optical  the publication the slanting lines in the
holograms axis.                                               should be
assumed to be shadings defining the two When using the inventive concept,
it is possi-  sub-holograms. ble to correct for imaging errors such as coma
and     According to a further characteristic feature of astigmatism which
may occur when using a diffrac-  35  the apparatus the composite
diffraction grating is a tion grating with straight grating lines. To this
end  phase grating having a relief structure. Such a the curvature of the
grating lines may be adapted   grating has a considerably higher efficiency
in the during manufacture of the grating.                  desired
deflection direction than an amplitude grat- A first embodiment of the
apparatus according   ing and provides the additional advantage that, to
the invention is further characterized in that the   40  starting from a
master grating, a large number of grating strips of the two sub-gratings at
the area of  replicas can be manufactured in known manner at the bounding
line between the two sub-gratings are  low cost, which is particularly
important when using perpendicular to said bounding line and in that
the gratings in consumer apparatus. corresponding parts of the sub-gratings
have dif-      The invention will now be described in greater ferent
average grating periods and different cur-  45  detail by way of example
with reference to the vatures of the grating strips. The sub-gratings thus
accompanying drawing in which have a different focal power.
Fig. 1 shows diagrammatically an embodiment A preferred embodiment of the
apparatus is,        of a read apparatus with a diffraction grating,
however, further characterized in that correspond-    Fig. 2 is a
perspective diagrammatical view of a ing parts of the sub-gratings have
equal average   50    first embodiment of the diffraction grating ac-
grating periods and in that the corresponding strips  cording to the
invention and the associated of the sub-gratings extend at equal but
opposite      radiation-sensitive detection system, angles to the bounding
line between the sub-grat-     Figs. 3a and 3b show the variations of the
ings.                                                 radiation spots on
the detectors upon the occur- As compared with the first embodiment, this
55    rence of focussing errors, . embodiment has the advantages mentioned
in Unit-      Fig. 4 shows a realised grating of the type ed States Patent
no.4,685,310.                        according to Fig. 2, A diffraction
grating with curved grating strips   Fig. 5 shows a known diffraction
grating in a 3    
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grating splits the beam which is reflected by the Fig. 6 shows a second
embodiment of the dif-     information surface 2 and which traverses the
ob- fraction grating according to the Invention and  jective system 6 into
a non-diffracted zero-order the associated radiation-sensitive detection
sys-  sub-beam and a plurality of first-order and higher- tem.
5   order sub-beams. The grating parameters, specifl- Fig. 1 is a
tangential cross-sectional view of a  cally the ratio between the width of
the grating small part of an optical record carrier 1 having a  strips and
that of the intermediate strips and the radiation-reflecting information
plane 2. This Figure  depth and the shape of the grating grooves may be
shows one of the tracks 3 situated in the informa-  selected in such a way
that a maximum quantity of tion plane 2. Such a track comprises information
10  radiation is incident on the detection system. areas 3a alternating
with intermediate areas 3b,       Fig. 2 is a perspective elevational view
of a first whilst, for example the areas 3a are located at a   embodiment
of the grating 9 and the radiation- height differing from that of the
intermediate areas  sensitive detection system 10. The beam b is in- 3b.
The information surface is scanned by a beam   dicated by its cross-section
at the area of the b emitted by a radiation source 4, for example a   15
grating. The grating 9 comprises two sub-gratings diode laser. This beam is
focussed by an objective  12 and 13 separated from each other by the line
system 6 diagrammatically represented by a single   11. The grating strips
of the sub-gratings 12 and 13 lens, to form a tiny radiation spot V in the
informa-  are denoted by 14 and 15, respectively. These tion plane. A
separate collimator lens may be ar-   grating strips are separated by
intermediate strips anged ahead of the objective system. The imaging   20
16 and 17. In this embodiment the grating strips at system may be
alternatively formed by a combined   the area of the bounding line 11 have
the same collimator-objective system as is shown in Fig.1.   direction and
are for example, perpendicular to the As the record carrier is rotated
about an axis 8, a  bounding line. The average grating period [err] of the
track 3 is scanned and the read beam is modulated   sub-grating 12 is,
however, different from the aver- by the information contained in this
track. By mov-  25  age grating period [err] of the sub-grating 13. Con-
ing the record carrier and the read unit, comprising  sequently, the angle
at which the sub-beam [err] is the source 4, the objective system 6 and the
detec-  diffracted differs from the angle at which the sub- tion system 10,
in a radial direction relative to one  beam b2 is diffracted. This means
that in the plane another, the entire information surface is scanned.  of
the detectors the radiation spots [err] and [err] are The beam which has
been reflected and modu-  30  offset with respect to each other in the X
direction. lated by the information surface should be de-
Radiation-sensitive detectors in the form of tected, which means that this
beam  should be       photodiodes 18, 19 and 20, 21 which are separated
separated from the projected beam. Therefore the    by narrow strips 22 and
23, respectively, are asso- apparatus should comprise a beam-separating
ele-    ciated with each of the sub-beams [err]. ment.
35   These detectors are positioned in such a way that For reading  an
information structure with      in the case of a correct focussing of the
beam b on minute information details, for example of the order  the
information surface 2 the radiation spots [err] and of 1 [err], an
objective system having a large nu-     V2 formed by the sub-beams [err]
and [err] are situ- erical aperture is required. The depth of focus of
ated symmetrically relative to the detectors 18, 19 such an objective
system is small. Since variations   40  and 20, 21, respectively. When a
focussing error in the distance between the information plane 2     occurs
the radiation spots [err] and [err] become big- and the objective system 6
may occur which are      ger and moreover these radiation spots are dis-
larger than the depth of focus, steps have to be   placed with respect to
their associated detector taken in order to detect these variations and, in
pair as is shown in Figs. 3a and 3b. Fig. 3a shows response thereto,
correct the focussing. To this end   45  the situation in which the beam b
is focussed in a the apparatus may be provided with a beam splitter  plane
in front of the information surface 2, whereas which splits the reflected
beam  into two sub-      Fig. 3b relates to the situation in which the beam
b beams, and with, for example two detector pairs of  is focussed in a
plane behind the information sur- which a first pair co-operates with the
first sub-  face. beam and the second pair co-operates with the   50     If
the output signals of the detectors 18, 19, 20 second sub-beam. The output
signals of the detec-   and 21 are represented by [err] and [err], tors are
processed to form, inter alia, a focus-servo  respectively, the focussing
error signal will be giv- signal.
en by: As described in the article "Optische Fokusfeh- lerdetektion" in
"Neues aus der Technik" no. 6, 15   55  [err] December 1980, page 3, beam
separation and beam  splitting can be effected by means of a       A signal
which is proportional to the information single element, namely a
transparent grating. This  being read, or the information signal [err] is
given by: 4    
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grating and adapting the cur- [err]                            vature of
the grating strips thereto. Fig. 4 shows a part of a realised embodiment If
the bounding line 11 of the two sub-gratings 12  of a composite diffraction
grating as can be used in and 13 extends parallel to the direction of a
track 3   5   the apparatus according to Fig. 1. In one of the being read,
it is also possible to generate a track-  sub-gratings the grating period
varies between, for ing error signal Sr from the detector signals. This
example 1.6 [err] and 1.8 [err] whereas in the other signal is given by:
sub-grating this period varies between, for example 2.4 and 2.7 [err]. The
diameter is, for example 800 [err]          10   [err] for such a grating
with a round circumference. The diffraction grating is preferably a phase
According to the invention the two sub-gratings  grating in the form of a
relief structure in which the have a varying grating period, the variation
in the  grating grooves are located at a height which is period being, for
example of the order of several   different from that of the intermediate
strips. The per cent of the average grating period. Moreover,  15
principle of such a grating is indicated in Fig. 5a. as shown in Fig. 2,
the grating strips of the two   Such a grating can be optimised by suitable
choice sub-gratings are curved. These sub-gratings thus    of the ratio
between the width [err] of the grating have a variable lens action. Due to
the varying     grooves 14 and the width W2 of the intermediate grating
period the positions of the radiation spots  strips 16 and of the depth of
the grooves. In [err] and [err] may be varied in a direction parallel to
20  addition the shape of the grooves can be adapted. the optical axis 00',
hence in the Z direction by   Instead of the rectangular symmetrical shape
displacing the grating 9 along the bounding line 11.  shown in Fig. 5a, an
asymmetrical shape is pre- Aberrations in a direction perpendicular to the
di-  ferred, for example a sawtooth shape (Fig. 5b) rection of the bounding
line 11 may be minimised    because then a maximum quantity of radiation
can by the curvatures of the grating strips. The pos-  25  be concentrated
in one order, for example the + 1 sibility of displacing the Z positions of
the radiation  order. spots [err] and[err] is particularly important if an
in-     An amplitude grating or black-white grating tegrated
laser-photodiode unit is used, i.e. a com-  may be used alternatively
instead of a phase grat- ponent in  which  the  diode  laser and  the
ing. This grating can be optimised by adapting the photodiodes are arranged
on one support and are  30  variation of the blackening. therefore fixed
with respect to each other and thus    Both the amplitude grating and the
phase grat- have a fixed mutual distance in the Z direction.    ing may be
copied in large numbers from a so- This distance is subject to
manufacturing toleran-  called master grating, the phase grating providing
ces and cannot be corrected during assembly of      the advantage that it
can be copied at low cost in the apparatus by displacing the photodiodes
with  35  large numbers because known pressing or replica respect to the
laser diode in the Z direction.     techniques can be used which are very
suitable for Also the distance in the X direction between    bulk
manufacture. the diode laser and the centres of the detector        The
master grating can be obtained holog- pairs is subject to manufacturing
tolerances. A     raphically. Thereby an arrangement is used in
compensation therefor can also be obtained by   40   which radiation
sources emitting diverging beams displacing the grating 9 in the direction
of the line  are arranged in the position of the source 4 and the 11.
desired positions of the radiation spot [err] and the In the embodiment
according to Fig. 2 it can    radiation spot V2 in Fig. 2. A photographic
plate is be ensured that, in spite of the different angles at  then
provided in the position of the grating 9 in Fig. which the sub-beams [err]
are deflected in  45  2. Firstly, one half of the plate is exposed with the
the XZ plane due to the different average grating   beams emitted by the
radiation sources in the periods of the sub-gratings 12 and 13, the foci of
positions of the source 4 and the spot [err] whilst the sub-beams are in
one XY plane, namely by       the other half of the plate is shielded.
Subsequently giving the grating periods and the curvatures of the  the
exposed half of the plate is shielded and the grating strips of
corresponding parts of the sub-   50  other half is exposed with the beams
emitted by gratings a different variation.                     the
radiation sources in the positions of the source An important advantage of
the diffraction grat-  4 and the radiation spot [err]. The different
interfer- ing having curved grating strips as compared with   ence patterns
thus obtained on both halves of the a grating having straight grating
strips is that the  plate can be converted into relief structures by
optical aberrations such as coma and astigmatism   55   means of known
developing and etching tech- which may occur when using the last-mentioned
niques. grating can be avoided in the first-mentioned grat-    Given the
positions of the radiation source 4, ing by taking these aberrations into
account in the  the diffraction grating 9 and the photodiodes, it is 5    
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possible to calculate the patterns of      grating comprises two
sub-gratings (12, 13) for the sub-gratings and subsequently write these
pat-       deflecting a radiation beam  reflected by the [err] in an
electron-sensitive material by means of,     information plane (2) to a
radiation-sensitive or example, an electron beam write apparatus.
detection system (10) comprising two detector Fig. 6 shows a second
embodiment of the   5          pairs (18, 19, 20, 21), and for splitting
said apparatus This apparatus comprises a diffraction         radiation
beam  into two sub-beams (bl, b2) grating whose sub-gratings have the same
grating         each co-operating with a separate detector period. The main
directions of the curved grating        pair, the diode laser (4) and the
detection strips 14 of the sub-grating 12 extend at a first        system
(10) to be arranged in the apparatus angle to the bounding line 11, whilst
the main   10      are fixed with respect to each other, character-
directions of the curved grating strips 15 of the       ized in that the
distance measured along the second sub-grating 13 extend at a second,
prefer-        optical axis of the apparatus between the diode ably equally
large but opposite angle to the bound-     laser (4) and the composite
grating (9) is ing line. The sub-beams are mainly deflected in a
smaller than approximately 9 mm, in that the direction transversely to the
main directions so that  15  sub-gratings (12, 13) have varying grating the
photodiodes must be arranged differently than        periods and in that
grating strips (14, 15) of the in Fig. 2. The bounding lines 22 and 23 of
the          two sub-gratings are curved. detector pairs in the XY plane
are now located one after the other in the Y direction. The focussing    2.
An apparatus as claimed in Claim 1, character- error signal, the
information signal and the tracking   20  ized in that the grating strips
(14, 15) of the error signal are obtained in the same way as de-
two sub-gratings (12, 13) at the area of the scribed with reference to Fig.
2.                        bounding line (11) between the two sub-grat-
Since the efficiency of a diffraction grating, i.e.  ings are perpendicular
to said bounding line the quotient of the quantity of radiation diffraction
in  and in that corresponding parts of the sub- the desired direction and
the total quantity of radi-  25  gratings (12, 13) have different average
grating ation incident on the grating depends on, inter alia,    periods
and different curvatures of the grating the grating period, the composite
diffraction grating    strips (14, 15). shown in Fig. 6 is preferred to
that shown in Fig. 2. In fact, due to the unequal grating periods of the
3. An apparatus as claimed in Claim 1, character- sub-gratings in the
last-mentioned gratings the sub-   30  ized in that corresponding parts of
the sub- beams may obtain unequal intensities so that an          gratings
(12, 13) have equal average grating offset in the tracking error signal may
be produced.     periods and in that the corresponding strips This cannot
occur in an apparatus comprising the         (14, 15) of the sub-gratings
extend at equal but diffraction grating as shown in Fig. 6.
opposite angles to the bounding line (11) be- The invention has been
described for use in a   35   tween the sub-gratings. read apparatus, but
it may alternatively be used in a write apparatus or in a combined
write-read ap-    4. An apparatus as claimed in Claim 1, 2 or 3, paratus in
which during recording the focussing          characterized in that the
composite diffraction and the tracking of the write beam are monitored.
grating (9) is a phase grating having a relief The focus error detection
system described does   40      structure. not utilize special properties
of the information sur- face 2. It is merely necessary and adequate that
Patentanspriche this surface is reflecting. Therefore, the invention may be
used in various apparatus where very          1. Vorrichtung zum optischen
Abtasten einer In- accurate focussing is required, for example in mi-  45
formationsebene (2), wobei die Vorrichtung ei- croscopes, in which case the
tracking-error detec-       nen ein AbtaststrahlenbUndel (b) liefernden
tion may be dispensed with.                              Diodenlaser (4),
ein Objektivsystem (6) zur Fo- kussierung des Abtaststrahlenbindels zur
Bil- Claims                                                   dung eines
Abtastfleckes (V) in der Informa- so      tionsebene, ein
zusammengesetztes, zwischen 1. An apparatus for optically scanning an
informa-       dem Diodenlaser (4) und dem Objektivsystem tion plane (2),
which apparatus comprises a          (6) angeordnetes Beugungsgitter (9)
enthAlt, diode laser (4) supplying a scanning beam (b),       wobei das
Gitter zwei Teilgitter (12, 13) zur an objective system (6) for focussing
the scan-      Ablenkung eines von der Informationsebene (2) ning beam to
form a scanning spot (v) in the   5s    reflektierten StrahlungsbUndels auf
ein strah- information plane, a composite diffraction grat-
lungsempfindliches Detektionssystem (10) aus ing (9) which is arranged
between the diode          zwei Detektorpaaren (18, 19, 20, 21) und zur
laser (4) and the objective system (6), which        Aufspaltung dieses
StrahlungsbOndels in zwei    9                  EP 0 300 570 B1
10    111111111111111111111111111 



alternatively possible to calculate the patterns of        grating
comprises two sub-gratings (12, 13) for the sub-gratings and subsequently
write these pat-         deflecting a radiation beam  reflected by the
terns in an electron-sensitive material by means of,        information
plane (2) to a radiation-sensitive for example  an electron beam write
apparatus.             detection system (10) comprising two detector Fig. 6
shows a second embodiment of the    5           pairs (18, 19, 20, 21), and
for splitting said apparatus This apparatus comprises a diffraction
radiation beam  into two sub-beams (b1, b2) grating whose sub-gratings have
the same grating           each co-operating with a separate detector
period. The main directions of the curved grating          pair, the diode
laser (4) and the detection strips 14 of the sub-grating 12 extend at a
first          system  (10) to be arranged in the apparatus angle to the
bounding line 11, whilst the main   10        are fixed with respect to
each other, character- directions of the curved grating strips 15 of the
ized in that the distance measured along the second sub-grating 13 extend
at a second, prefer-          optical axis of the apparatus between the
diode ably equally large but opposite angle to the bound-        laser (4)
and the composite grating (9) is ing line. The sub-beams are mainly
deflected in a          smaller than approximately 9 mm, in that the
direction transversely to the main directions so that   is  sub-gratings
(12, 13) have varying grating the photodiodes must be arranged differently
than          periods and in that grating strips (14, 15) of the in Fig. 2.
The bounding lines 22 and 23 of the             two sub-gratings are
curved. detector pairs in the XY plane are now located one after the other
in the Y direction. The focussing      2. An apparatus as claimed in Claim
1, character- rror signal, the information signal and the tracking   20
ized in that the grating strips (14, 15) of the error signal are obtained
in the same way as de-           two sub-gratings (12, 13) at the area of
the scribed with reference to Fig. 2.                          bounding
line (11) between the two sub-grat- Since the efficiency of a diffraction
grating, i.e.    ings are perpendicular to said bounding line the quotient
of the quantity of radiation diffraction in   and in that corresponding
parts of the sub- the desired direction and the total quantity of radi-  25
gratings (12, 13) have different average grating ation incident on the
grating depends on, inter alia,      periods and different curvatures of
the grating the grating period, the composite diffraction grating
strips (14, 15). shown in Fig. 6 is preferred to that shown in Fig. 2. In
fact, due to the unequal grating periods of the     3.  An apparatus as
claimed in Claim 1, character- sub-gratings in the last-mentioned gratings
the sub-   30  ized in that corresponding parts of the sub- beams may
obtain unequal intensities so that an            gratings (12, 13) have
equal average grating offset in the tracking error signal may be produced.
periods and in that the corresponding strips This cannot occur in an
apparatus comprising the           (14, 15) of the sub-gratings extend at
equal but diffraction grating as shown in Fig. 6.
opposite angles to the bounding line (11) be- The invention has been
described for use in a   35     tween the sub-gratings. read apparatus, but
it may alternatively be used in a write apparatus or in a combined
write-read ap-      4. An apparatus as claimed in Claim 1, 2 or 3, paratus
in which during recording the focussing            characterized in that
the composite diffraction nd the tracking of the write beam are monitored.
grating (9) is a phase grating having a relief The focus error detection
system described does   40       structure. not utilize special properties
of the information sur- face 2. It is merely necessary and adequate that
PatentansprUche this surface is reflecting. Therefore, the invention may be
used in various apparatus where very            1. Vorrichtung zum
optischen Abtasten einer In- accurate focussing is required, for example in
mi-  45     formationsebene (2), wobei die Vorrichtung ei- croscopes, in
which case the tracking-error detec-         non ein AbtaststrahlenbUndel
(b) liefernden tion may be dispensed with.
Diodenlaser (4), ein Objektivsystem (6) zur Fo- kussierung des
Abtaststrahlenbandels zur Bil- Claims
dung eines Abtastfleckes (V) in der Informa- 50      tionsebene, ein
zusammengesetztes, zwischen 1. An apparatus for optically scanning an
informa-         dern Diodenlaser (4) und dem Objektivsystem tion plane
(2), which apparatus comprises a            (6) angeordnetes Beugungsgitter
(9) enthilt, diode laser (4) supplying a scanning beam (b),         wobei
das Gitter zwei Teilgitter (12, 13) zur an objective system (6) for
focussing the scan-        Ablenkung eines von der Informationsebene (2)
ning beam to form a scanning spot (v) in the   55      reflektierten
Strahlungsbtndels auf ein strah- information plane, a composite diffraction
grat-       lungsempfindliches Detektionssystem (10) aus ing (9) which is
arranged between the diode            zwei Detektorpaaren (18, 19, 20, 21)
und zur laser (4) and the objective system (6), which          Aufspaltung
dieses Strahlungsbtindels in zwei 6    11                 EP 0 300 570 B1
12    1111111111111111111111111 



* C   L   M   S jeweils mit elnem  gesonderten Detektorpaar
rapport a l'autre, caracterise en ce que la zusammenarbeitende TeilbUndel
(bi, b2) um-           distance mesuree suivant l'axe optique du dis- faRt,
und wobel der Diodenlaser (4) und das in       positif et separant la diode
laser (4) et le der Vorrichtung anzuordnende Detektionssy-           r6seau
compos6 (9) est inferieure a 9 mm stem  (10) relativ zueinander fixiert
sind, da-   5  environ, en ce que les sous-reseaux (12, 13) durch
gekennzeichnet, dal der entlang der op-        presentent des periodes de
reseau variables et tischen Achse der Vorrichtung gemessene Ab-          en
ce que les bandes de r6seau (14, 15) des stand zwischen dem Diodenlaser (4)
und dem           deux sous-r6seaux sont courbees. zusammengesetzten Gitter
(9) kleiner als unge- fahr 9 mm ist, daO die Teilgitter (12, 13) variie-
1o  2. Dispositif selon la revendication 1, caracteris6 rende
Gitterkonstanten haben und dali die Git-       en ce que, a l'endroit de la
ligne (11) separant terstreifen (14, 15) der belden Teilgitter ge-      les
deux sous-reseaux, les bandes de rdseau krflmmt sind.
(14, 15) des deux sous-rdseaux (12, 13) sont perpendiculaires A cette ligne
et en ce quo des 2. Vorrichtung nach Anspruch 1, dadurch gekenn-   is
parties correspondantes des sous-reseaux (12, zeichnet, daB die
Gitterstreifen (14, 15) der        13) prdsentent des p6riodes de reseau
moyen- biden Teilgitter (12, 13) im  Bereich . der          nes diff6rentes
et des courbures differentes Grenzlinie (11) zwischen den beiden
Teilgittern      des bandes de reseau (14,15). senkrecht zu der genannten
Grenzlinie stehen und daB einander entsprechende Teile der   20  3.
Dispositif salon la revendication 1, caracterise Teilgitter (12, 13)
unterschiedliche mittlere Git-   en ce que des parties correspondantes des
terkonstanten und unterschiedliche Krimmun-          sous-rdseaux (12, 13)
prdsentent des pdriodes gen der Gitterstreifen (14, 15) haben.
de reseau moyennes 6gales et en ce que les bandes correspondantes (14, 15)
des sous- 3  Vorrichtung nach Anspruch 1, dadurch gekenn-   26     r~seaux
font des angles 6gaux mais oppos6s zeichnet, daB einander entsprechende
Teile           avec la ligne (11) s6parant les sous-reseaux. der
Teilgitter (12, 13) gleiche mittlere Gitter- konstanten haben und dal die
einander ent-       4. Dispositif selon l'une des revendications 1, 2
sprechenden Streifen (14, 15) der Teilgitter         ou 3, caractnris9  en
ce que le r6seau de gleiche, aber entgegengesetzte Winkel mit der   30
diffraction compose (9) est un r~seau de phase Grenzlinie (11) zwischen den
Teilgittern bilden.     presentant une structure en relief. 4. Vorrichtung
nach Anspruch 1, 2 oder 3, da- durch gekennzeichnet, daO das zusammenge-
setzte Beugungsgitter (9) ein Phasengitter mit  35 einer Reliefstruktur
ist. Revendlcations 1. Dispositif pour le balayage optique d'un plan   40
d'information (2), comportant une diode laser (4) emettant un faisceau de
balayage (b), un systeme d'objectif (6) pour la focalisation du faisceau de
balayage de manibre a constituer un spot de balayage (V) dans le plan
d'infor-  46 mation, un r6seau de diffraction compos4 (9) dispose entre la
diode laser (4) et le systeme d'objectif (6) et constitu6 de deux sous-re-
seaux (12, 13) servant a devier un faisceau de rayonnement reflechi par le
plan d'information   50 (2) vers un systeme de d6tection (10) sensible au
rayonnement qui comporte deux paires de d6tecteurs (18, 19, 20, 21) et a
diviser ledit faisceau de rayonnement en deux sous-fais- ceaux (b1, b2)
coop6rant chacun avec une   55 Paire de detecteurs ind~pendants, la diode
la- ser (4) et le systeme de detection (10) a disposer dans le dispositif
6tant fixes l'une par 7    


