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comes several tens um or less, the influences of dif- fraction of light
cannot be neglected, and the interval The present invention relates to a
rotation detec-  between a rotating slit and a stationary slit for detec-
tor for detecting the position, speed, and the like of a  tion must be
greatly decreased. Consequently, rotating object.
5   mechanical assembly of a rotation detector becomes An optical pulse
encoder is known as a typical     very difficult (about 6,000 slits must be
formed, pro- conventional rotation detector. This encoder includes  vided
that a disk having a diameter of 10 cm is used a disk on which rotating
slits are recorded, and a pair  and the slit interval is set to be 50 um).
of detectors foroptically reading the rotation of the ro-  As a method of
recording data at a very high den- tating slits. The rotating slits are
constituted by light-  10  sity using a rotary disk, a so-called optical
disk sys- transmitting and light-shielding parts which are alter-  tem is
available, which isusedforaCD(compactdisk) nately arranged on the disk at
equal angular intervals  for recording music or an LD (laser disk) for
recording in the circumferential direction. The disk is coupled to  images.
This system is designed to optically read pits a rotating object whose
rotation is to be detected (a  recorded in a disk with a laser beam. By
using this rotating object to be detected). Each detector com-   15
technique of optical disks, a rotation detector having prises a light
source, stationary slits for detection, and   a very high resolution can be
obtained. a phototransistor for converting an optical signal into   If this
technique of optical disks is used, about an electrical signal. When
light-transmitting parts of  210,000 slits can be formed in a rotary disk
having a the rotating slits and the stationary slits for detection
diameterof 10 cm. Aone-phase outputrotation detec- coincide with each other
upon rotation of the disk,   20  tor obtained by this technique has a
resolution more light from the light source reaches the phototransis-  than
ten times that of a conventional optical pulse en- tor. When
light-transmitting and light-shielding parts  coder. of these slits
coincide with each other, light from the   JP-A-61176817 discloses an
optical disk used in light source does not reach the phototransistor. The
a rotation detector having data elements arranged as motion of the rotating
slits stored in the disk is repre-   25   pits on plural tracks in such a
manner that the com- sented by changes in intensity of light emitted from
bination thereof changes successively according to the light source and
reaching the phototransistor, and  rotation angles. The data elements each
having a is converted into an electrical signal by the phototran-
longitudinal axis are disposed with their longitudinal sistor.
axes in coincidence with the tracks and spaced from The stationary slits
for detection are respectively   30   each other by the length of an
element. shifted from the rotating slits by 1/4 the slit interval,
Although a high-resolution rotation detector can and hence electrical
signals obtained from the detec-  be designed by using this technique,
tracking in the tors become two-phase signal components having a
radial direction of the disk must be performed to ac- phase difference of
90. Since the advance/delay re-   curately focus a laser beam onto a narrow
pit. This re- lationship in phase between two-phase signal compo-   35
quires a mechanism for radially moving an objective nents obtained from the
detectors is reversed in ac-  lens, and hence the structure is complicated.
In addi- cordance with the rotational direction of the disk, the  tion,
since the rotation detector is mounted on a motor rotational direction can
be discriminated. The above-  or the like tracking may not be performed
because of described encoder is designed to obtain a pulse-like   the
influences of vibration. Therefore, it is difficult to two-phase electrical
signal whose amplitude changes   40  increase the reliability of the
detector. once for every rotation of the disk corresponding to
Moreover, in order to obtain two-phase electrical one slit. Hence, such an
encoder is called a two-pha-  signals for discriminating a rotational
direction as in a se pulse encoder.
two-phase pulse encoder, a pair of photodetectors are A great deal of
attention has recently been paid   required and must be arranged in the
circumferential toasystemfordrivingarobotorthelikebydirectdrive    45
direction of the rotary disk at an interval of N  114 by means of a servo
motor without gears instead of    times (N is an integer) a slit inter at
of for instance 1.5 driving it by gear-reducing the rotation of a servo mo-
um. Since the width of each detector in the circurn- tor as in a
conventional system. In this system, play,  ferential direction is at least
about 10 mm, the interval a decrease in rigidity, and the like due to gears
need  between the detectors is 10 mm or more. An error of
notbeconsidered,andhenceahigh-speedoperation    50  this interval in the
circumference direction must be can be performed with high precision.
Aservo motor     sufficiently smaller than 1 .5/4 um with respectto a di-
used for such a direct drive operation needs to be ro-  mension of 10 mm.
Therefore, it is very difficult to re- tated at very low speed. Therefore,
rotation control for  alize a very high relative precision. this motor
requires a rotation detector having a higher   JP-A- 57149912 describes an
optical position de- resolution than a rotation detector of a motor with
55  tector comprising a movable read head which is op- gears by a degree
corresponding to the reduction ra-   posed to a fixed scale having black
and white marks tio of the gears.                                      of
awidths 1/2 at a pitch 1. Lightfromasemiconductor In an optical pulse
encoder, if the slit interval be-  laser is focused by two prisms on the
fixed scale to 2    



3                    EP 0 380 810 B1                     4 form two spots
each having a diameter of 1/2 and the  the rotary disk is rotated by a
degree corresponding spots having a predetermined distance from each
to one slit. Since the slit interval can be reduced, a other. The reflected
light of the light spots is detected  large number of slits can be
recorded, and a rotation by photodetecting elements when the read head is
detector having a very high resolution can be ob- moved parallel to the
fixed scale. By this way, posi-   5   tained. tions having a fine interval
can be detected at a high  In addition, according to the present invention,
speed and with high precision.                       there is provided a
rotation detector comprising a ro- US-A-4,757,196 discloses an optical
encoder      tary disk in which slits are recorded, the slits being
comprising an optical disk wherein elongated grooves  constituted by
concave and convex parts having sub- are formed having their longitudinal
axes arranged in  10  stantially the same width and radially formed on one
circumferential direction of the disk.               surface of the rotary
disk, and a photodetector for US-A-4,222,070 discloses an apparatus for re-
reading the slits with a laser beam. In this case, the cording video
information on a video disk by focuss-  widths of concave and convex parts
constituting slits ing a modulated record beam on the video disk and    are
set to be substantially equal to or larger than the rotating the disk
relative to the focussed recording   15  spot size of the laser beam. Since
the slit interval can beam. During exposure the recording beam travels
be reduced, a large number of slits can be recorded. along the rotating
video disk so that a spiral track of  An electrical signal having two
cycles can be obtained video information is recorded.
every time the rotary disk is rotated by a degree cor- The present
invention as set out in claim 1 has  responding to one slit. Therefore, a
rotation detector been made in consideration of the above-described   20
having a very high resolution can be obtained. situation, and has as its
object to provide a rotation  Furthermore, according to the present
invention, detector which has a high resolution by using a tech-  there is
provided a rotation detector comprising a ro- nique of optical disks, and
has a simple structure with  tary disk in which slits are recorded, the
slits being high reliability.
constituted by concave and convex parts radially There is provided a
rotation detector comprising   25  formed on one surface of the rotary
disk, and a pho- a rotary disk in which slits are recorded, the slits being
todetector for reading the slits with a laser beam, constituted by concave
and convex parts having dif-  wherein a plurality of laser beams from the
photode- ferent widths and radially formed on one surface of  tector are
transmitted through one optical system, the rotary disk, and a
photodetector for reading the  and a plurality of electrical signals having
different slits with a laser beam, wherein the width of one of the   30
phases are obtained upon rotation of the rotary disk. concave and convex
parts constituting the slit which    In the rotation detector of the
present invention, has a smaller width is set to be smaller than the spot
the same optical system is used for a plurality of laser size of the laser
beam radiated from the photodetec-  beams, and hence only one optical
system is required tor.                                                 and
adjustment of the relative position thereof is not In the rotary disk of
the rotation detector accord-   35  required. Therefore, a rotation
detector capable of ing to the present invention, although the concave
discriminating a rotational direction can be easily re- and convex parts
have small widths in the circumfer-  alized. ential direction, each slit
has a sufficiently large    This invention can be more fully understood
from length in the radial direction. Therefore, the photode-  the following
detailed description when taken in con- tector requires no tracking
function in the radial direc-  40  junction with the accompanying drawings
in which: tion, and no consideration needs to be given to the     Fig. 1 is
a perspective view showing an optical chance of a reading error due to a
tracking failure     system of a rotation detectoraccording to thefirst
caused by vibrations or the like.                       embodiment of the
present invention; When the rotary disk is rotated and a laser beam
Fig. 2 is a graph showing characteristics of the is radiated from the
photodetector onto one of con-  45  detector in Fig. 1; cave and convex
parts which has a smaller width,        Fig. 3 is a perspective  view
showing an optical since the spot size of the laser beam is larger than the
system of a rotation detector according to the width of the part having a
smaller width, laser beam    second embodiment of the present invention:
components are reflected by both the concave and        Fig. 4 is a
perspective view showing an optical convex parts and interfere with each
other. As a re-  50  system of a rotation detecter according to the sult,
almost no laser beam returns to the photodetec-   third embodiment of the
present  invention: tor, and an electrical signal having a small amplitude
Fig. 5 is a perspective view showing an optical is obtained. In contrast to
this, when a laser beam is  system of a rotation detector according to the
radiated on one of concave and convex parts which       fourth embodiment
of the present invention; has a larger width, most of the laser beam
returns to  55  Fig. 6 is a perspective view showing an optical the
photodetector, and hence an electrical signal hav-  system of a rotation
detector according to the ing a larger amplitude is obtained. Therefore, an
elec-  fifth embodiment of the present invention; trical signal having one
cycle is obtained every time   Fig. 7 is a perspective view showing an
optical 3    



5                   EP 0 380 810 B1                   6 system of a
rotation detector according to the   the depth of the concave part Since
the depth, 0.11 sixth embodiment of the present invention; and   um, of
each concave part is set to be 1/4 the wave- Fig. 8 is a block diagram
showing an apparatus   length of a laser beam which is transmitted through
for forming an optical disk used for a rotation de-  plastic member 21, the
laser beams which are re- tector of the present invention.             5
spectively reflected by the concave and convex parts Fig. 1 shows an
arrangement of a rotation detec-  have a phase difference of [err]. Hence,
the laser tor according to the first embodiment of the present  beams
cancel each other upon interference. As a re- invention. The rotation
detector is constituted by pho-  sult, the amount of laser beams which
return to pho- todetector 10 and rotary disk 20. Fig. 1 shows an en-
todetector 10 is greatly decreased, and an electrical larged view of part
of rotary disk 20 for the sake of a   10  signal obtained from photodiode
16 is decreased in description. Photodetector 10 has the same arrange-
amplitude. ment as that of a photodetector (optical pickup) for an  When
the center of laser beam 15 coincides with optical disk such as a CD
(compact disk). Reference  the center of a portion between the concave
parts of numeral 11 denotes a laser diode; 12, a beam splitter;  slits 22,
i.e., the convex part, since the concave part 13, a collimator lens; 14, an
objective lens; 15, a laser  15   has a width of 1.1 um which is
substantially equal to beam; and 16, a photodiode. Rotary disk 20 is cou-
the spot size (1.4 um) of the laser beam, most of the pled to the rotating
shaft of a rotating object to be de-  laser beam is reflected by the convex
part and re- tected, and is rotated upon rotation of the rotating ob-
turns to photodetector 10. As a result, an electrical ject. Reference
numeral 21 denotes a plastic mem-    signal having a large amplitude is
obtained from pho- ber; 22, slits; 23, a reflecting f ilm; and 24, a
protective   20  todiode 16. The concave and convex parts constitut- film.
ing slits 22 can be converted into the amplitudes of Slits 22 are designed
such that concave parts    electrical signals and read by photodetector 10
in this (which look like projections because Fig. 1 is a view  manner. An
electrical signal whose amplitude seen from the reflection side of the
surface in which  changes once every time each slit 22 is rotated by a the
slits are formed), each having a depth of 0.11 um,   25  slit interval (1.5
um) upon rotation of rotary disk 20 a width of 0.4 um, and a proper length,
are radially  can be obtained. formed in one surface of plastic member 21
of rotary    Fig. 2 shows a relationship between the ratio of disk 20 at
1.5-um intervals (each of the remaining   the width of each concave part to
that of each convex convex parts has a width of 1.1 um), and reflecting
part of the slits of rotary disk 20 and the amplitude film 23 is formed on
the surface having the concave   30  (modulation factor) of an electrical
signal obtained and convex parts. That is, slits 22 are constituted by
from photodetector 10 when the spot size of the laser the concave and
convex parts.                        beam is 1.4 um. If concave and convex
parts of slits A laser beam having a wavelength of about 0.78   have the
same width (width ratio is 1) as in the case um emitted from laser diode 11
of photodetector 10 is  with the slits of the conventional optical pulse
encod- transmitted through the beam splitter and is collimat-  35  er, the
amplitude of an obtained electrical signal has ed by collimator lens 13.
The collimated light is then  a very small amplitude. When the concave part
of a radiated on rotary disk 20 from the opposite side to  slit has a width
of about 0.4 um, the amplitude of an the surface having slits 22 through
objective lens 14.  obtained electrical signal is increased as the width of
The laser beam is adjusted by objective lens 14 so as  a convex part is
increased, i.e.. The slit interval is in- to be focused onto the position
of each slit 22. The   40   creased. spot size of laser beam 15 at the
position of slit 22 is  If the width of each concave part is increased,
reduced to about 1.4 um. The laser beam is reflected  however, the number
of slits to be formed in the per- by reflecting film 23, and returns to
photodetector 10.  iphery of a rotary disk is decreased, and the resolu-
The laser beam then passes through objective lens   tion of the rotation
detector cannot be increased. 14 and collimator lens 13, and its direction
is changed   45   Therefore, the width of each convex part is preferably by
beam splitter 12. The laser beam is finally guided  set to be twice or more
of the with of each concave tophotodiode 16 to beconverted intoan
electrical sig-  part in consideration of the amplitude of an electrical
nal.                                                 signal obtained as a
resolution. With this setting, When the center of laser beam 15 coincides
with  about 21 0.000 slits can beformed in a rotarydisk hav- the center of
the concave part of slit 22, since the   so  ing a diameter of 10 cm. width
of the concave part is 0.4 um which is smaller    As described above.
according to the embodi than the half of the spot size (about 1.4 pm) of
laser  ment ofthe present invention, a rotation detector hav- beam 15, a
laser beam component reflected by the     ing a very high resolution can be
obtained, which concave part and laser beam components reflected     uses
the technique of optical disks such as a CD by the convex parts are mixed
together and return to  55  (compact disk) and an LD (laser disk). If slits
consist- photodetector 10. A laser beam reflected by each con-  ing of
concave and convex parts similar to pits of an cave portion differs in
optical path length from a laser  optical disk, and a reflecting film are
used, tracking in beam reflected by each convex part by a length twice  the
radial direction is not required, and the structure 4    



7                   EP 0 380 810 B1                  8 of the rotation
detector can be simplified. As a result,  to the surface having pits).
Since the width of each the reliability of the rotation detector can be
greatly  convex part is 0.4 um and the slit interval is 1.5 um, improved.
the width of each concave part is 1.1 um. The rela- In addition, since a
concave part and a convex  tionship in width between concave and convex
parts part constituting a slit have different widths, and the   5   of
slits is the same as that in the second embodiment. smaller width of the
widths of the concave and con-    Similar to the second embodiment,
therefore, vex parts is set to be smaller than the spot size of a  when the
center of laser beam 15 radiated from pho- laser beam, an electrical signal
whose amplitude   todetector 10 coincides with the center of the con-
greatly changes once for every rotation of the rotary  cave part between
the convex parts, since the width disk corresponding to one slit can be
obtained. The   10  of the concave part is almost equal to the spot size
slit interval can be reduced to about 1.5 um, and  ofthe laserbeam,
mostofthe laserbeam is reflected hence a rotation detector having a
resolution more  by the concave part and returns to photodetector 10. than
10 times that of the conventional optical pulse  As a result, an electrical
signal having a large ampli- encoder can be obtained.
tude is obtained. When the center of laser beam 15 Fig. 3 shows an
arrangement of the second em-   is  coincides with the center of the convex
part of slit 22, bodiment of the present invention. Reference numer-  since
the width of the convex part is not more than al 10 denotes a
photodetector; and 20, a rotary disk.  1/2 the spot size of the laser beam,
laser beam com- Photodetector 10 is identical to the one in the first em-
ponents reflected by the convex and concave parts bodiment shown in Fig. 1.
Rotary disk 20 has the   interfere with each other. As a result, an
electrical sig- same arrangement as that of the one in the first em-  20
nal having a small amplitude is obtained. The concave bodiment. However, in
this rotary disk 20, since a con-  and convex parts constituting slits 22
can be convert- cave part of slit 22 has a width of 1.1 um, and the slit
ed into electrical signals alternately having large and interval is 1.5 um
which remains the same, the width  small amplitudes and read by
photodetector 10. of a convex part is 0.4 um. Hence, the relationship in
Even if the width of each convex part of slits in width between each
concave part and each convex   25  the third embodiment is set to be 1.1
um, and the part of the slits is reversed.                     width of
each concave part between the respective When the center of laser beam 15
radiated from  convex parts is set to be 0.4 um (not shown), the con-
photodetector 10 coincides with the center of the con-  cave and convex
part of the slits can be converted cave part of slit 22, since the width of
the concave  into electrical signals in the same manner as descri- part is
almost equal to the spot size of laser beam 15,  30  bed above. most of the
laser beam is reflected by the concave     In the above-described
embodiments ofthe pres- part and returns to photodetector 10. As a result,
an  ent invention, the concave and convex parts are electrical signal
having a large amplitude is obtained.  formed on the plastic member of the
rotary disk and When the center of laser beam 15 coincides with  the
reflecting film is formed on the resultant surface the center of a portion
between the concave parts of  35  so as to have the same arrangement as
that of a CD slits 22, i.e., the center of a convex part, since the
(compact disk) or an LD (laser disk). However, con- width of the convex
part of the slit is not more than  cave and convex parts may be formed on a
metal disk 1/2 the spot size of the laser beam, laser beam com-  so as to
have a structure allowing direct reflection. Al- ponents reflected by the
convex and concave parts  ternatively, a rotary disk may be designed to
transmit interfere with each other. As a result, an electrical sig-  40
laser beams without a reflecting film. In this case, the nal having a small
amplitude is obtained. Although the  intensities of transmitted laser beams
are read by a relationship in amplitude between electrical signals
photodetector by using the phenomenon that the obtained with respect to the
concave and convex    transmitted laser beams are shifted in phase by the
parts of the slits is reversed, the convex and concave  concave and convex
parts (differences in thickness) parts constituting slits 22 are converted
into electrical  45  formed on the rotary disk and interfere with each
signals alternately having large and small amplitudes  other. and read by
photodetector 10 in the same manner as      Fig. 5 shows a modification of
the embodiment in the first embodiment.                           shown in
Fig. 1. Rotary disk 20 is coupled to the ro- Fig. 4showsan
arrangementofthethird embodi-    tating shaft of a rotating object to be
detected and is ment of the present invention. Reference numeral 10   50
rotated upon rotation of the rotating object. Reference denotes a
photodetector; and 20, a rotary disk. Pho-  numeral 21 denotes a plastic
member; 22, slits: 23. a todetector 10 is identical to those in the first
and sec-  reflecting film; and 24, a protective film. Slits 22 are ond
embodiments. Although rotary disk 20 has the   designed such that concave
parts (which look like same arrangement as that of each rotary disk in the
projections because Fig. 5 is a view seen from the re- first and second
embodiments, its manufacturing   55  flection side of the surface in which
the slits are method is different. In this rotary disk, slits 22 are
formed), each having a depth of 0.11 um, a width of constituted by convex
parts (which look like recesses  1.3 um, and a proper length, are radially
formed in because Fig. 4 is a view seen from the opposite side  one surface
of plastic member 21 of rotary disk 20 at 5    



9                   EP 0 380 810 B1                 10 2.6-um intervals
(each of the remaining convex parts  shape as shown in the drawings, and
hence the state has a width of 1.3 um), and reflecting film 23 is  of
reflection of laser beams at concave and convex formed on the surface
having the concave and con-   parts varies depending on the shape of slits.
As a re- vex parts. That is, slits 22 are constituted by the con-  sult,
the amplitudes of electrical signals obtained from cave and convex parts.
5   a photodetector nonuniformlyvary depending on pos- When the center of
laser beam 15 coincides with  itions at which laser beams are radiated.
However, the boundary between the concave and convex parts  the amplitudes
of electrical signals can be made uni- of slit 22, the half of the laser
beam is reflected by the  form by slightly changing the widths of concave
and concave part, and the other half is reflected by the  convex parts.
convex part. These two laser beam components are  10   As described above,
according to the embodi- mixed and return to photodetector 10. The
laserbeam  ment of the present invention, a rotation detector hav-
components reflected by the concave and convex     ing a very high
resolution, which uses the technique parts have a difference in optical
path length corre-  of optical disks such as a CD (compact disk) and an
sponding to twice the depth of the concave part.    LD (laser disk) can be
obtained. Since slits consisting Since the depth (0.11 um) of the concave
part is set  15  of concave and convex parts similar to pits of an opt- to
be 1/4 the wavelength of a laser beam which is  ical disk and a reflecting
film are used, tracking in the transmitted through plastic member 21, the
laser   radial direction is not required. In addition, the struc- beam
components reflected by the concave and con-  ture can be simplified, and
the reliability of the rota- vex parts are [err] out of phase, and cancel
each   tion detector can be greatly improved. other upon interference. As a
result, the amount of  20  Since the widths of concave and convex parts
laser beams which return to photodetector 10 is    constituting a slit are
set to be substantially the same, greatly decreased, and hence an
electrical signal ob-  and are set to be substantially equal to or larger
than tained from photodiode 16 is reduced In amplitude.  the spot size of a
laser beam, an electrical signal When the center of laser beam 15 coincides
with  whose amplitude greatly changes twice every time the center of the
concave or convex part of slit 22,  25  the rotary disk is rotated by a
degree corresponding since the width (1.3 um) of the concave or convex  to
one slit can be obtained from the photodetector. In part of slit 22 is
almost equal to the spot size (1.4 um)  addition, the slit interval can be
reduced to about 2.6 of the laser beam, most of the laser beam is reflected
um. As a result, a rotation detector having a resolution by the concave or
convex part and returns to photo-  more than 10 times that of the
conventional optical detector 10. As a result, an electrical signal having
a   30  pulse encoder can be obtained. large amplitude is obtained from
photodiode 16. In     Fig. 6 shows an arrangement of another embodi- this
manner, the convex and concave parts constitut-  ment of the present
invention. Reference numeral 10 ing slits 22 can be converted into
electrical signals al-  denotes a photodetector; and 20, a rotary disk.
Pho- ternately having large and small amplitudes and read  todetector 10 is
identical to those in the above em- by photodetector 10. Since one slit has
two boundar-  35  bodiments. Rotary disk 20 has the same arrange- ies
defined by the concave parts and the convex part,  ment as that in the
embodiment shown in Fig. 5. How- an electrical signal whose amplitude
changes twice  ever, in this arrangement, slits 22 are designed such for
every rotation of slit 22 corresponding to the slit  that convex parts
(which look like recesses because interval (2.6 um) upon rotation of rotary
disk 20 can  Fig. 6 is a view seen from the opposite side to the sur- be
obtained.                                   40  face in which the slits are
formed), each having a If thespot size of a laser beam is set  to be .4 um,
depth of 0.11 um, a width of 1.3 um, and a proper an electrical signal
having a large amplitude can be  length, are radially formed in one surface
of plastic obtained from photodetector 10 by setting the widths  member 21
of rotary disk 20 at 2.6-um intervals (each of the concave and convex parts
of each slit of rotary  of the remaining convex parts has a width of 1.3
um), disk 20 to be 1.4 um or more. However, if the widths   45  and
reflecting film 23 is formed on the surface having of convex and concave
parts are increased, the num-  the concave and convex parls  although the
method ber of slits which can be formed in the periphery of a  of forming
the slits in the rotary disk is is different from rotary disk is decreased,
and the resolution of the ro-  that in the embodiment shown in Fig. 5, the
widths of tation detector cannot be improved. For this reason,  the concave
and convex parts is 1.3 um, and the the widths of the convex and concave
parts are set  50  same functions and effects as those in the embodi- to be
1.3 um which is slightly smaller than the spot  ment shown in Fig. 5 can be
obatined. size of a laser beam in consideration of the amplitude  In the
above-described embodiments of the pres- of an electrical signal obtained
as a resolution. With  ent invention, the concave and convex parts are this
arrangement, about 210,000 slits can be formed  formed on the plastic
member of the rotary disk and in a rotary disk having a diameter of 10 cm.
As a result,  55  the reflecting film is formed on the resultant surface an
electrical signal having about 420,000 cycles per  so as to have the same
arrangement as that of a CD rotation can be obtained.
(compact disk) or an LD (laser disk). However, con- It is difficultto form
a slit into a perfect rectangular  cave and convex parts may be formed on a
metal disk 6    



11                  EP 0 380 810 B1                      12 so as to have a
structure allowing direct reflection. Al-  cave part is set to be 1/4 the
wavelength of a laser ternatively, a rotary disk may be designed to
transmit  beam which is transmitted through plastic member laser beams
without a reflecting film. In this case, the  21, laser beam components
reflected by the concave intensities of transmitted laser beams are read by
a  and convex parts are [err] out of phase, and cancel photodetector by
using the phenomenon that the   5   each other upon interference.
Therefore, the amount transmitted laser beams are shifted in phase by the
of laser beam components which return to photode- concave and convex parts
(differences in thickness)  tector 10 is greatly decreased, and the
amplitude of formed on the rotary disk and interfere with each
anelectricalsignalobtainedfrom photodiode 18isde- other.
creased. Fig. 7 shows an arrangement of still another em-   10  When the
center of laser beam 15A coincides bodiment of the present invention. A
rotation detector  with the center of the part between the concave parts of
this embodiment is constituted by photodetector 10  of slits 22, i.e., the
convex part, since the convex part and rotary disk 20. Fig. 7 shows an
enlarged view of  of the slit has a width of 1.1 um which is almost equal
rotary disk 20 forthe sake of a description. Reference  to the spot size
(1.4 um) of the laser beam, most of numerals 11A and 11B denote laser
diodes; 12, a   15  the laser beam is reflected bythe convex partand re-
beam splitter; 13, a collimator lens; 14, an objective  turns to
photodetector 10. As a result, an electrical lens; 15A and 15B, laser
beams; and 16A and 16B,     signal having a large amplitude is obtained
from pho- photodiodes.                                         todiode 16A.
In this manner, the concave and convex Rotary disk 20 is coupled to the
rotating shaft of  parts constituting slits 22 can be converted into elec-
a rotating object to be detected (not shown) and is ro-  20  trical signals
having large and small amplitudes and tated upon rotation of the rotating
object. Reference  read by photodetector 10. In this case, an electrical
numeral 21 denotes a plastic member, 22, slits; 23, a  signal whose
amplitude changes once every time slit reflecting film; and 24, a
protective film. Slits 22 are  22 is rotated by the slit interval (1.5 um)
upon rotation designed such that convex parts (which look like pro-  of
rotary disk 20 can be obtained. jections because Fig. 7 is a view seen from
the oppo-   25  Similarly, a laser beam emitted from laser diode site side
to the surface in which the slits areformed),  11B of photodetector 10 is
transmitted through beam each having a depth of 0.11 um, a width of 0.4 um,
splitter 12 and is collimated by collimator lens 13. The and a proper
length, are radially formed in one sur-  collimated laser beam ius then
transmitted through ob- face of plastic member 21 of rotary disk 20 at
1.5-um  jective lens 14 and is radiated, as laser beam 15B, intervals (each
of the remaining convex parts has a   30   onto rotary disk 20. The laser
beam is then reflected width of 1.1 m), and reflecting film 23 is formed on
by reflecting film 23 and returns to photodetector 10. the surface having
the concave and convex parts.     The laser beam passes through objective
lens 14 and A laser beam having a wavelength of about 0.78   collimator
lens 13 , and its direction is changed by um emitted from laser diode 11A
of photodetector 10  beam splitter 12. The laser beam is finally guided to
is transmitted through beam splitter 12 and is collimat-  35   photodiode
16B. An electrical signal corresponding to ed by collimator lens 13. The
collimated laser beam  the concave and convex parts constituting each slit
is then transmitted through objective lens 14 and is  22 can be obtained
from photodiode 16B. radiated onto rotary disk 20 from the opposite side to
Two laser beams 15A and 15B are radiated on ro- the surface having slits
22. The laser beam is adjust-  tary disk 20 so as to be separated from each
other by ed by objective lens 14 so as to be focused on the   40   a
distance corresponding to 3/4 the interval (1/5 um) position of slit22.
Laserbeam 15Aisfocused to a size  of slits 22 in the circumferential
direction. Therefore, of about 1.4 um at the position of slit 22.
electrical signals having a phase difference of [err] can The laser beam is
then reflected by reflecting film  be obtained from photodiodes 16A and
16B, respec- 23 and returns to photodetector 10. The laser beam  tively,
upon rotation of rotary disk 20. In the embodi- passes through objective
lens 14 and collimator lens   45   ment shown in Fig. 7, the interval
between the two 13, and its direction is changed by beam splitter 12.
laser beams is assumed to be  5 um: 3/4 for the The laser beam is finally
guided to photodiode 16Ato  sake of a simple description. However, it is
only re- be converted into an electrical signal. When the cen-  quired, in
practice, that the interval between laser ter of laser beam 15Acoincides
with the center of the  beam components in the circumferential direction is
concave partof slit22, since the spotsizeof the laser   50  set to be N
1/4 (N isan integore  the slit interval (1.5 beam is about 1.4 um which is
not more than 1/2 the  um). width (0.4 um) of the concave part of the slit,
laser   In this embodiment, two independent laser di- beam components
reflected by the concave and con-    odes or photodiodes are used. However,
a composite vex parts are mixed and return to photodetector 10.  element
(also called a laser diode array or photodiode The laser beam components
reflected by the   55   array) is available and may be used. The composite
concave and convex parts have a difference in optical  element is designed
such that a plurality of laser di- path length corresponding to twice the
depth of the  odes or photodiodes whose characteristics are made concave
part. Since the depth (0.11 um) of each con-  highly uniform are formed in
a single semiconductor 7    
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intervals of several tens um.                Driver 82 drives linear motor
84 so as to minimize er- Although the interval between laser beams from
ror signal e81. Note that radial speed command e80 the composite laser
diode cannot be adjusted, the in-  is output from speed setting unit 80.
terval between laser beams in the circumferential di-   Drive control for
laser head 85 for forming slits in rection of the rotary disk may be
adjusted to be N  5   mother disk 20 is performed in synchronism with ro-
1/4 (N is an integer) the slit interval (1.5 um).   tation control for
servo motor 101 in the following If the light-receiving area of a composite
photo-  manner. diode is set to be relatively large, no adjustment cor-
Reference frequency signal f1N output from REF responding to the adjustment
ofacomposite laserdi-   OSC 86 is input to monostable multivibrator (MMV)
ode is required.                                10  87. MMV 87 generates
pulse e87 having the same Fig. 8 is a block diagram showing an arrangement
frequency as that of input signal f1N and predeter- of mother disk
recording apparatus 100 forforming an  mined duty ratio (the ratio of the
low-level duration to optical disk used for the rotation detector of the
pres-  the high-level duration in one cycle) DN. ent invention.
MMV 87 is of a type capable of changing duty ra- Mother disk 20 obtained by
uniformly coating a   15  tio DN. Duty ratio DN is determined in accordance
photoresist material on a surface-polished glass disk  with the slit width
and slit interval of slits to be formed Is mounted and fixed on turn table
102 directly cou-  in mother disk 20. When, for example, disk 20 shown pled
to the rotating shaft of direct drive type servo mo-  in Fig. 1 is to be
formed, since the width of each slit tor 101.
22 is 0.4 um and the slit interval is 1.5 um, duty ratio The rotational
speed (fROT) of servo motor 101   20   DN of MMV 87 is set to be 0.4/1.5 =
0.27 (27%). is detected by rotary encoder (rotation pulse genera-   Pulse
e87 whose duty ratio DN is determined in tor) 103. Detected rotational
speed signal fROT is fed  this manner is input to laser driver 88. Driver
88 inter- back to synchronization control circuit (SYNC control)  mittently
drives laser head 85 in accordance with duty 90.
ratio DN of pulse e87. SYNC control 90 compares rotational speed   25
Since the inputs to MMV 87 and FREQ. divider 89 fROT with predetermined
comparison signal fOUT,      are identical, the laser intermittent drive is
accurately and supplies error signal e90 corresponding to the
synchronized with the rotation of motor 101. Laser difference between
rotational speed fROT and com-    head 85 is moved in the radial direction
of turn table parison signal fOUT to motor driver 91. Motor driver  102 on
the order of submicrons (corresponding to 90drives servo motor 101 so as to
minimize errorsig-  30   1/10 to 1/2 the width of each slit to be formed)
while nal e90.                                             maintaining this
rotation-synchronized intermittent Comparison signal fOUT is obtained by
frequen-   drive so as to intermittently drive the laser always at
cy-dividing reference frequency signal f1N outputfrom  equal angular
intervals. As a result, a slit (pit) pattern reference oscillator (REF.
OSC) 86 at predetermined  shown in Fig. 1 is formed on mother disk 20.
frequency division ratio N using frequency divider  35  Rotary disk 20 for
the rotation detector of the (FREQ. divider) 89. If the number of slits per
rotation  present invention may be manufactured by substan- which are
formed in mother disk 20 is Ns, and the    tially the same method as that
of manufacturing a CD number of pulses of rotational speed signal fROT per
(compact disk) or an LD (laser disk). rotation of motor 101 is Np,
frequency division ratio N  In the manufacture of a CD (compact disk), a is
represented by the following equation:       40   mother disk is formed
first. A photoresist material is N = Np/Ns  (1)
coated on a disk, such as a surface-polished glass, Movement control for
laser head 85 for forming   so as to have a uniform thickness. Alaser beam
which slits in mother disk 20 is performed in the following  is focused by
a lens to a size of about 0.5 um is inter- manner.
mittently radiated onto the disk in accordance with a Laser head 85 is
moved by linear motor 84 from   45  pit pattern to be recorded while the
disk is rotated. At the outer periphery to the inner periphery of turn
table  the same time. the laser beam  moved in the radial 10 with a
precision on the order of submicrons. This  direction at a radial pitch
(trach pitch ) of 1.6 um per ro- movement is performed by linear motor 84
which is   tation of the disk. The pit pattern is formed, as expos-
servo-controlled on the basis of position/speed de-  ure marks, on the
photoresist material on the disk. tection by linear encoder 83.
50   When this pattern is developed portions of the pho- More specifically,
signal e83 representing the   toresist material corresponding to the pits
are re- movement speed (or the position relative to mother   moved, and the
pits are formed as concave parts, disk 20) of laser head 85 is fed back
from linear en-  thus completing a the mother disk. coder 83 to speed
control 81. Speed control 81 com-     After the mother disk is plated with
a metal such pares movement speed signal e83 with radial speed   55   as
nickel, the mother disk is removed to form the command e80, and supplies
error signal e81 corre-    stamper of the mother disk. By using this
stamper, a sponding to the difference between speed signal e83  plastic
member is formed by injection molding or the and speed command e80 to
linear motor driver 82.    like so as to form a copy having concave and
convex 8    



15                  EP 0 380 810 B1                 16 parts identical to
those of the mother disk. Aluminum  tained. At the same time, the slit
interval can be re- is then deposited on the surface having the concave
duced to 1.5 um, and hence a resolution more than and convex parts, and a
reflecting film is formed on  10 times that of the conventional optical
pulse encod- the resultant structure. In addition, a plastic protec-  ercan
be obtained. Furthermore, the elementsforan tive film is formed on the
reflecting film so as to com-   5   optical disk can be applied to most of
the basic con- plete a CD (compact disk).                          stituent
elements of the present invention. Hence, Amother disk for the rotary disk
of the present in-  similar to optical disks, rotary disks can be manufac-
vention is formed as follows. By using the apparatus  tured in large
quantities, and a low-cost rotation de- shown in Fig. 8, a laser beam is
intermittently radiat-  tector having high resolution an reliability can be
re- ed, at a predetermined frequency, onto a disk ob-  10  alized. tained
by uniformly coating a photoresist material on   Note that it is easy to
arrange a plurality of pho- a base disk, such as a surface-polished glass.
The ro-  todetectors in a rotation detector so as to generate tational
frequency of the disk is controlled by frequen-  two-phase pulses or a
pulse per rotation as in the con- cy-dividing this intermittent frequency
so as to syn-  ventional optical pulse encoder. chronize the intermittent
frequency of a laser beam   15  By properly selecting a relationship
between the with the rotational frequency of the disk. The spot size
widths of concave and convex parts constituting slits of the laser beam is
set to be about 0.4 um, and the  and the spot size of the laser beam, an
electrical sig- movement of the laser beam in the radial direction is  nal
whose amplitude greatly changes twice for every set to be very small (about
0.1 um). As a result, the  rotation of a rotary disk corresponding to a
slit interval laser beam is radiated on the disk a predetermined   20  can
be obtained. number of times and at predetermined intervals          In
addition, according to the above-described which are determined by the
ratio of the intermittent  embodiments of the present invention, a
two-phase frequency to the rotational frequency. When the disk  output
rotation detector having a very high resolution is rotated once, a laser
beam is radiated on it at sub-  and capable of discriminating a rotational
direction, stantially the same angular position but at a position   25
which uses the technique of a CD (compact disk) or slightly shifted (about
0.1 pm) from the preceding   an LD (laser disk), can be obtained. Unlike
the con- position in the radial direction.                    ventional
detector using a pair of photodetectors, this Since this radial shift is
small relative to the spot  detector requires only one optical system. If a
compo- size of a laser beam (about 0.4 um), the radiation area  site
element is used for this detector, the structure is continuous in the
radial direction. Therefore, radial  30 can be simplified with the number
of components re- slits with respect to the center of the disk can be
maining substantially the same as that of a one-pha- formed as exposure
marks by repeating this radia-    se output rotation detector. Therefore,
the manufac- tion. The width of each slit can be controlled by con-  turing
cost can be decreased, and the reliability can trolling the ON intervals of
laser beams. When the re-  be greatly improved. sultant slits are
developed, a disk having slits consist-  35  Since the intervals between
laser beams can be ing of concave and convex parts is completed. The
reduced to several tens um, relative precision re- concave/convex pattern
can be reversed by changing   quired for the intervals of laser beams in
the radial di- the property of a photoresist material (to negative or
rection can be decreased. Hence, the intervals can positive).
be easily adjusted. In addition, no consideration Similar to the
manufacture of a CD (compact  40   needs to be given to the chance that the
intervals be- disk), copies can be formed by using the above-     tween
laser diodes or photodiodes are mechanically described mother disk so as to
manufacture rotary    changed with the lapse of time. disks of rotation
detectors in large quantities at low  A two-phase output rotation detector
having a re- cost.                                                solution
more than ten times that of the conventional As has been described above,
according to the   45   optical pulse encoder can be obtained. If the
rotation present invention, a highly reliable rotation detector  detector
of the present inventing is used to control a having a very high resolution
which uses the techni-  motor, the motor can be very smoothly rotated even
que of a CD (compact disk) or an LD (laser disk) can  at a low speed, and a
very small rotational position be obtained. Since tracking in the radial
direction,  can be controlled. Therefore. t he field of industrial ap-
which is required in an optical disk, is not required, the   50  plication
of the rotation detector of the present inven- structure can be simplified,
and the reliability of the  tion is very wide. rotation detector is greatly
improved.                  The present invention has been described above
In addition, by properly selecting a relationship  with reference to its
particular embodiments. How- between the widths of the concave and convex
ports   ever, the number of laser beams is not limited to two. constituting
the slits and the spot size of the laser  55   A multiphase output
rotational detector can be real- beam, an electrical signal whose amplitude
greatly  ized by using a larger number of laser beams. In order changes
once every time the rotary disk is rotated by  to form a plurality of laser
beams, a laser beam emit- a degree corresponding to a slit interval can be
ob-  ted from one laser oscillator such as a laserdiode may 9    



17                   EP 0 380 810 B1                    18 be divided by a
half mirror or a diffraction grating.      the laser beam (15) into an
electric signal; and means (12 to 14) for feeding the laser beam (15) from
said emitting means (11) to a Claims
place of said optical disk (20) at which said por- 5       tions (22) pass
through, and feeding the laser 1. An optical disk adapted to a rotation
detector em-      beam (15) reflected at the place of said optical ploying
a combination of the optical disk and an       disk (20) to said converting
means (16). optical pickup, said optical disk (20) comprising: means (23)
for reflecting a coherent light    9. Rotation detector using an optical
disk according beam (15) emitted from the optical pickup (10),  10    to
any one of claims 1 to 7, characterized in that said light beam (15) having
a prescribed beam          said optical pickup (10) comprises: spot size;
and                                               f irst emitter means (11
A) for emitting a first a plurality of portions (22), each having a
laser beam (15A); longitudinal shape with a longitudinal axis,
second emitter means (11 B) for emitting a formed on said reflecting means
(23),         15       second laser beam (15B); characterized in that,
first converter means (16A) for converting each longitudinal axis of each
of said por-      an intensity of the first laser beams (15A) into a tions
(22) is directed to a rotational center of said  first electric signal;
optical disk (20);                                           second
converter means (16B) for con- a distance of a space between an adjacent
20   verting an intensity of the second laser beams two of said portions
(22) differs from a width (e.g.,  (15B) into a second electric signal; 0.4
um) of each said portion (22) in a rotation di-         means (12 to 14)
for feeding the first laser rection of said optical disk (20).
beam (15A) from said firstemittermeans (11A) to a first place of said
optical disk (20) at which said 2. An optical disk according to claim 1,
character-   25   portions (22) pass through, feeding the second ized in
that each of said portions (22) has convex     laser beam  (15B) from  said
second emitter shape.                                                 means
(11B) to a second place of said optical disk (20) at which said portions
(22) pass through and 3. An optical disk according to claim 1, character-
which is adjacent to said first place, feeding the ized in that each of
said portions (22) has a con-   30  first laser beam (15A) reflected at the
first place cave shape.                                            of said
optical disk (20) to said first converter means (1 6A), and feeding the
second laser beam 4. An optical disk according to claim 3, character-
(15B) reflected at the second place ofsaid optical ized in that the depth
of each of said concave         disk (20) to said second converter means
(16B). portions (22) is set to be 1/4 of the wave length   35 of said laser
beam (15).                           10. An apparatus for producing an
optical mother disk, comprising: 5. An optical disk according to any of
claims 1 to 4,            means (86) for generating a reference fre-
characterized in that a width of each of said por-     quency signal (f1N):
tions (22) is smaller than the half of the spot size   40    means (89 to
91. 101 to 103) for rotating of said laser beam (15).
the optical mother disk (20) in synchronism with said reference frequency
signal (f1N); 6. An optical disk according to any of claims 1 to 5,
means (85, 87, 88) for intermittently emit- characterized in that a
distance of space between      ting a laser beam to a photoresist material
formed adjacent two of said portions (22) is substantially   45  on the
optical mother disk (20). characterized in equal to the spot size of the
laser beam (15).         that the intermittent emitter of said laser beam
is synchronized  with said reference frequency 7. An optical disk according
to any of claims 1 to 6,      signal (f1N); and characterized in that a
ratio of the width of each           means (80 to 84) are provided for
shifting said portion (22) to the distance of a space be-   so  said
intermittently emiitter means (85) along a di- tween the adjacent two of
said convex portions         rection from an outside of the optical mother
disk (22) is selected to be substantially 2 or more         (20) to a
center thereof, so that a slit pattern (22) is formed by the intermittent
emission of said las- 8. Rotation detector using an optical disk according
er beam on the photoresist material of said opti- to any one of claim 1 to
7, characterized in that  55  cal mother disk (20). said optical pickup
(10) comprises: means (11)for emitting a laser beam (15);     11. An
apparatus according to claim 10, character- means (16) for converting an
intensity of        ized in that said intermittently emitting means 10    



17                   EP 0 380 810 B1                       18 be divided by
a half mirror or a diffraction grating.     the laser beam (15) into an
electric signal; and means (12 to 14) for feeding the laser beam (15) from
said emitting means (11) to a Claims
place of said optical disk (20) at which said por- 5       tions (22) pass
through, and feeding the laser 1. An optical disk adapted to a rotation
detector em-     beam (15) reflected at the place of said optical ploying a
combination of the optical disk and an       disk (20) to said converting
means (16). optical pickup, said optical disk (20) comprising: means (23)
for reflecting a coherent light   9. Rotation detector using an optical
disk according beam (15) emitted from the optical pickup (10),  10    to
any one of claims 1 to 7, characterized in that said light beam (15) having
a prescribed beam          said optical pickup (10) comprises: spot size;
and                                               first emitter means (11A)
fore emitting a first a plurality of portions (22), each having a
laser beam (15A); longitudinal shape with a longitudinal axis,
second emitter means (11B) for emitting a formed on said reflecting means
(23),         15       second laser beam (15B); characterized in that,
f irst converter means (16A) for converting each longitudinal axis of each
of said por-      an intensity of the first laser beams (15A) into a tions
(22) is directed to a rotational center of said  first electric signal;
optical disk (20);                                           second
converter means (16B) for con- a distance of a space between an adjacent
20   verting an intensity of the second laser beams two of said portions
(22) differs from a width (e.g.,  (15B) into a second electric signal; 0.4
um) of each said portion (22) in a rotation di-          means (12 to 14)
for feeding the first laser rection of said optical disk (20).
beam (15A) from said firstemittermeans (11A) to a first place of said
optical disk (20) at which said 2. An optical disk according to claim 1,
character-  25    portions (22) pass through, feeding the second ized in
that each of said portions (22) has convex     laser beam  (15B) from  said
second emitter shape.                                                 means
(11 B) to a second place of said optical disk (20) at which said portions
(22) pass through and 3. An optical disk according to claim 1, character-
which is adjacent to said first place, feeding the ized in that each of
said portions (22) has a con-   30  first laser beam (15A) reflected at the
first place cave shape.                                            of said
optical disk (20) to said first converter means (16A), and feeding the
second laser beam 4. An optical disk according to claim 3, character-
(15B) reflected atthe second placeof said optical ized in that the depth of
each of said concave         disk (20) to said second converter means
(16B). portions (22) is set to be 1/4 of the wave length   35 of said laser
beam (15).                           10. An apparatus for producing an
optical mother disk, comprising: 5. An optical disk according to any of
claims 1 to 4,           means (86) for generating a reference fre-
characterized in that a width of each of said por-     quency signal (f
IN); tions (22) is smaller than the half of the spot size   40    means (89
to 91, 101 to 103) for rotating of said laser beam (15).
the optical mother disk (20) in synchronism with said reference frequency
signal (f IN); 6. An optical disk according to any of claims 1` to 5,
means (85, 87, 88) for intermittently emit- characterized in that a
distance of space between      ting a laser beam to a photoresist material
formed adjacent two of said portions (22) is substantially   45  on the
optical mother disk (20). characterized in equal to the spot size of the
laser beam (15).         that the intermittent emitter of said laser beam
is synchronized with said reference frequency 7. An optical disk according
to any of claims 1 to 6,     signal (f1N): and characterized in that a
ratio of the width of each           means (80 to 84) are provided for
shifting said portion (22) to the distance of a space be-   50  said
intermittently emitting means (85) along a di- tween the adjacent two of
said convex portions         rection from an outside of the optical mother
disk (22) is selected to be substantially 2 or more         (20) to a
center thereof, so that a slit pattern (22) is formed by the intermittent
emission of said las- 8. Rotation detector using an optical disk according
er beam on the photoresist material of said opti- to any one of claim 1 to
7, characterized in that 55 cal mother disk (20). said optical pickup (10)
comprises: means (11)for emitting a laser beam (15);    11. An apparatus
according to claim 10, character- means (16) for converting an intensity of
ized in that said intermittently emitting means 10 *   C   L  M    S    *
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includes means for determining a     7. Optische Platte nach einem der
Anspruche 1 bis duration of the intermittent emitting of said laser   6,
dadurch gokennzeichnet, daR das Verhaltnis beam, a width of the slit (22)
formed by the inter-   der Breite (0.4 gm) derjeweiligen Abschnitte (22)
mittent emitting of said laser beam depending on      zur Gr8Be (1.1 gm)
eines Zwischenraums zwi- the duration of the intermittent emitting of said
5  schen zwei nebeneinanderliegenden konvexen laser beam.
Abschnitten (22) im wesentlichen 2 oder mehr betragt. PatentansprOche
8. Rotationsdetektor unter Verwendung einer opti- 10      schen Platte
gemal3 einem der Anspruche 1 bis 1. Optische Platte fOr einen
Rotationsdetektor, der       7, dadurch gekennzeichnet, dalB der optischer
eine Kombination aus der optischen Platte und         Aufnehmer (10)
enthalt: elnem optischen Aufnehmer verwendet, wobei                  eine
Einrichtung (11) zur Emission eines die optische Platte (20) enthilt:
LaserstrahIs (15); ein Mittel (23) zum Reflektieren elnes ko-   15
eine Einrichtung (16) zur Umwandlung der harenten, vom optischen Aufnehmer
(10) ausge-         lntensitatdes Laserstrahis (15) In ein elektrisches
sendeten Lichtstrahls (15), der einen vorge-          Signal; und
schriebenen Lichtfleckdurchmesser (z.B. 1.4                 eine
Einrichtung (12 bis 14) zum Fthren lim) aufweist; und
des Laserstrahis (15) von der Emissionseinrich- eine Mehrzahl von auf dem
Reflexionsmit-  20    tung (11) an eine Stelle deroptischen Platte (20),
tel (23) gebildeten Abschnitten (22) von jeweils      welche die Abschnitte
(22) durchlaufen, sowie linglicher Gestalt mit einer Langsachse;
zum Zuruckfuhren des an dieser Stelle der opti- dadurch gekennzelchnet, dal
schen Platte (20) reflektierten LaserstrahIs (15) die Langsachsen der
jewelligen Abschnit-        zu der Wandlereinrichtung (16). te (22) auf das
Drehzentrum der optischen Platte   25 (20) ausgerichtet sind; und
9. Rotationsdetektor unter Verwendung einer opti- die Grolie (z.B. 1.1 gm)
eines Zwischen-        schen Platte gemniA einem der AnsprOche 1 bis raums
zwlschen zwei nebsneinanderilegenden            7, dadurch gekennzelchnet,
daB der optischer Abschnitten (22) sich von der Breite (z.B. 0.4 jm)
Aufnehmer (10) enth3lt: derjeweiligen Abschnitte (22) in Drehrichtung der
30      sine erste Emissionseinrichtung (11A) zuT optischen Platte
unterscheidet.                       Aussendung eines ersten Laserstrahis
(15A); elne zweite Emissionseinrichtung (11B) 2. Optische Platte nach
Anspruch 1, dadurch go-           zur Aussendung sines zwelten Laserstrahls
kennzolchnet, dal die jeweiligen Abschnite (22)       (15B); von konvexer
Gestalt sind.                   35             eine erste
Wandlereinrichtung (16A) zur Umwandlung der Intensitat des ersten Laser- 3.
Optische Platte nach Anspruch 1, dadurch ge-           strahis (15A) in ein
erstes elektrisches Signal; kennzelchnet, daB die jeweiligen Abschnitte
(22)            eine zweite Wandlereinrichtung (166B) zur van konkaver
Gestalt sind.                            Umwandlung der IntensitAt des
zweiten Laser- 40      strahIs (15B) in ein zweites elektrisches Signal; 4.
Optische Platte nach Anspruch 3, dadurch go-                 eine
Einrichtung (12 bis 14) zum Fuhren kennzeichnet, dalI3 die Tiefe (z.B. 0.11
gm) der      des ersten Laserstrahis (15A) von der ersten jeweiligen
konkaven Abschnitte (22)1/4 derWel-        Emissionseinrichtung (11A) an
sine erste Stelle lenlinge des Laserstrahis (15) entspricht.            der
optischen Platte (20), welche die Abschnitte 45      (22) durchlaufen, zum
Filhren des zweiten Laser- 5. Optische Platte nach einem derAnspruche 1 bis
strahils (15B) vIn der z' -iti;  E rnissionseinrich- 4, dadurch
gekennzelchnet, dal die Breite der         tung (11B) an eine zweite $telle
der optischen jeweiligen Abschnitte (22) kleiner als die Halfte     Platte
(20), welche die Abschnitte (22) durchlau- des Lichtfleckdurchmessers des
Laserstrahls           fen und welche der besagten ersten Stelle be- (15)
ist.                                    50       nachbart ist, zurn
Zuii-acl f'h i-n des an der ersten Stelle der optischen Platte (20)
reflektierten er- 6. Optische Platte nach einem derAnspruche 1 bis
sten Laserstrahis (15A) zur ersten Wandlerein- 5, dadurch gekennzelchnot,
dali die Gr6o1e (z.B.      richtung (16A) sowie zum Zuruckf~hren des an 1.1
,m) eines Zwischenraums zwischen zwei ne-         der zweiten Stells der
optischen Platte (20) re- beneinanderliegenden Abschnitten (22) im we-  55
flektierten zweiten Laserstrahis (15B) zur zwei- sentlichen gleich dem
Lichtfleckdurchmesser          ten Wandlereinrichtung (16B). (z.B. 1.4 jm)
des Laserstrahis (15) ist. 10. Vorrichtung zur Herstellung einer optischen
Plat- 11 *   C   L   M   S   *   
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enthaltend:                          2. Disque optique selon la
revendication 1, caracte- eine Einrichtung (86) zur Erzeugung eines
rise en ce que chacune desdites parties (22) a Referenzfrequenzsignals
(fiN);                       une forme convexe. eine Einrichtung (89 - 91,
101 - 103) zur Rotation der optische Plattenmatrize (20) im    5   3.
Disque optique selon la revendication 1, caract6- Gleichtakt mit dem
Referenzfrequenzsignal (fN);     ris6 en ce qua chacune desdites parties
(22) a eine Einrichtung (85, 87, 88) zum intermit-    une frme concave.
tierenden Aussenden eines Laserstrahis (15) zu einem auf der optischen
Plattenmatrize (20) ge-  4. Disque optique salon la revendication 3,
caracte- bildeten Photolackmaterial, dadurch gokenn-   10     rise en ce
que la profondeur (par exemple de 0,11 zeichnot, daB das intermittierende
Ausstrahlen       jm), de chacune des parties concaves (22) est des
Laserstrahis mit dem Referenzfrequenzsi-         reglee A une valeur egale
au quart de la longueur gnal OIN) synchronisiert !st; und
d'onde du faisceau laser (15). elne Einrichtung (80 - 84) vorgesehen ist,
zum Verschieben der Einrichtng (85) zum inter-  i5  5. Disque optique selon
l'une quelconque des re- mittierenden Aussenden des Laserstrahis ent-
vendications 1 A 4, caracterisb en ce quo la lar- lang einersichvon
auBenzum Mittelpunktdorop-         geur, par exemple 0,4 pm, de chacune
desdites tischen Plattenmatrize (20) ersteckenden Linie,      parties (22)
est inferieurea A la moitie de la dimen- so daft durch das intermittlerende
Aussenden         sion de la tache du faisceau laser (15). des Laserstrahis
(15) auf dem Photolackmaterial  20 der optischen Plattenmatrize (20) ein
Nutmuster  6. Disque optique selon l'une quelconque des re- (22) gebildet
wird.                                  vendications 1 a 5, caracterise en
ce qua la di- mension, par example de 1,1 pm, de l'espace 11. Vorrichtung
nach Anspruch 10, dadurch gekenn-       comprise entre deux desdites
parties adjacentes zoichnot, daf die Einrichtung (85,87,88) zum in-  25
(22) est pratiquement egale a la dimension de la termittierenden Aussenden
des Laserstrahis ei-      tache, par exemple 1,4 gm, du faisceau laser ne
Einrichtung zum Bestimmen der Dauer des in-       (15). tormittlerenden
Aussendes des Laserstrahls ont- hAlt, wobel die Breite (z.B. 0.4 gm) der
durch den  7. Disque optique solon l'une quelconque des re- Laserstrahl
gebildeten Nut von der Dauer des in-  30  vandications 1 A 6, caracterise
en ce quo le rap- termittlerenden Aussendens des Laserstrahls          port
de Ia largeur, 0,4 gm, de chacune desdites abhangt.
parties (22) A la dimension, 1,1 pm, de l'espace compris entre deux parties
convexes adjacentes (22) est selectionne afin qu'il soit pratiquement
Revendlcations                                  35      superieur ou Agal a
2. 1. Disque optique destine A un detecteurde rotation  8. Detecteur de
rotation comprenant un disque op- comprenant en combinaison un disque
optique et       tique selon l'une quelconque des revendications un capteur
optique, le disque optique (20)           1 a 7, caracterise en ce nue le
capleur optique comprenant:                                 40       (10)
comporte: un dispositif (23) destine A reflechir un            un
dispositif (11) destine a emettre un fais- faisceau lumineux coherent (15)
emis par le cap-     ceau laser (15), tour optique (10), le faisceau
lumineux (15) ayant        un dispositif (16) destine A transformer une
dimension predeterminee de tache du fais-
l'intensitedufaisceaulaser(15)enunsignalelec- ceau, par exemple de 1,4 pm,
et             45      trique. et plusieurs parties (22) ayant chacune une
un dispoxitif (12  It t desl ne atransmnet- configuration longitudinale
ayant un axe longitu-    tre le faisceau laser (15) d'i dispositif
d'6mission dinal, formees surle dispositif reflechissant (23),  (11)aun
emplacementdu disqueoptique (20) au- caracterise en ce quo
quel passent lesdites parties (22). et a transinet- chaque axe longitudinal
de chacune des   50    trelefaisceaulaser(15)re'( hia lemplacemient parties
(22) est dirige vers un centre de rotation   du disque optique (20) vers le
dispositif de du disque optique (20), et
conversion (16). Ia dimension, par exemple 1,1 pm, de l'es- pace compris
entre deux parties adjacentes (22)  9. Detecteur de rotation comprenant un
disque op- differe de la largeur, par exemple 0,4 pm, de cha-  55  tique
solon l'une quelconque des revendications cune desdites parties (22) dans
la direction de ro-  1 A 7. caracterise en ce que le capteur optique tation
du disque optique (20).                       (10) comporte: un premier
dispositif emetteur (11A) desti- 12    
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premier faisceau laser (15A), un second dispositif emetteur (11 B) desti-
ne A emettre un second faisceau laser (15B), un premier dispositif
convertisseur (16A) destin6 a transformer l'intensite du premier fais-   5
ceau laser (15A) en un premier signal electrique, un second dispositif
convertisseur (18B) destine A transformer l'intensite du second fais- ceau
laser (15B) en un second signal electrique, et
10 un dispositif (12 A 14) destine A transmet- tre le premierfaisceau laser
(1 5A) du premier dis- positif emetteur (I1A) A un premier emplacement du
disque optique (20) auquel lesdites parties (22) passent, A transmettre le
second faisceau la-   15 ser (15B) du second dispositif emetteur (IIB) A un
second emplacement du disque optique (20) auquel passent lesdites parties
(22) et qui est ad- jacent au premier emplacement, A transmettre le premier
faisceau laser (15A) reflechi au premier   20 emplacement du disque optique
(20) vers le pre- mierdispositif convertisseur (16A), et a transmet- tre le
second faisceau laser (1 5B) reflechi au se- cond emplacement du disque
optique (20) vers le second dispositif convertisseur (16B).       25 10.
Appareil de production d'une matrice, compre- nant: un dispositif (86)
destine A creer un signal A frequence de reference (fIN),              30
un dispositif (89 a 91, 101 A 103) destine A faire tourner la matrice
optique (20) en synchro- nisme avec le signal A la frequence de reference
(fiN), et un dispositif (85, 87, 88) destine A 6mettre   35 par
intermittence un faisceau laser vers une ma- tiere de reserve
photographique formee sur la matrice optique (20), caracterise en ce que
l'mission intermittente du faisceau laser est syn- chronisbe sur le signal
A la frequence de referen-  40 ce (fIN), at un dispositif (80 a 84) est
destine A decaler le dispositif d'emission intermittente (85) dans une
direction allant de l'exterieur de la matrice op- tique (20) vers son
centre, si bien qu'un dessin   45 (22) de fentes est forme par emission
intermitten- te du faisceau laser sur la matiere de reserve photographique
de la matrice optique (20). 11. Appareil selon la revendication 10,
caracterise en   50 ce qua le dispositif d'emission intermittente (85, 87,
88) comporte un dispositif destine A determi- ner la duree d'emission
intermittente du faisceau laser, Ia largeur, par exemple de 0,4 gm, de la
fen- te (22) formee par l'mission intermittente du   55 faisceau laser
dependant de la duree d'emission intermittente du faisceau laser. 13 *
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