
1           Compatible recording or reproduction device           The
invention  relates  to  a  compatible  recording or reproduction  device
with  three-point  scanning  for recording 



media having different track spacings.         Optical and magnetic
recording media having different track spacings are generally known.
Recording media having a relatively small track spacing mainly belong to a
more recent generation  and,  as  a  rule,  permit  the  recording  or  the
reproduction of larger volumes of information or data. In order also to be
able to continue using recording media of an earlier generation,   having
a  relatively  large  track  spacing,   in recording or reproduction
devices of a more recent generation 



for recording media having a relatively small track spacing, these
recording or reproduction devices must be compatible with the different
recording media. It is desirable, for example, to be able to play CDs, too,
in a recording or reproduction device for optical recording media having a
high storage density, a so- called SD, which is also referred to as a Super
Density disk. Compared with the CD, the SD has a higher storage density,
which is achieved, inter alia, by a smaller track spacing. In order to be
able to read both an SD and a CD in a recording or 



reproduction device, a compatible tracking system is therefore necessary.
On account of the higher track density or the smaller track spacing in the
case of the SD, the tracking of the SD with a generally known three-beam
system is more critical than in the case of a CD. In a compatible recording
or reproduction device which permits the playback both of a CD and of an SD
using the same optical scanning system, it is therefore necessary to set
the three-beam tracking in a manner such that it is optimal for the SD.
This means that the beams provided for tracking, which 



are also referred to as the auxiliary beams E and F of the optical system,
have to be adjusted in such a way that they are tangent to the SD track on
both sides. As a result, the tracking on a CD using the three-beam system
becomes more difficult since the auxiliary beams are imaged virtually
completely on the CD track, which has a larger width. The amplitude and the
phase spacing for tracking become smaller, with the result that the   



2 reproduction  of  a  disk  having  high  eccentricit   cannot  be
ensured. From EP 129 760, it is already known to match the spacing 



between the beams provided for tracking and the main light spot to the
corresponding requirements by rotating the grating with which  the
auxiliary  beams  IF  are  produced.  However,  this necessitates control
means, which require an additional outlay.        The object of the
invention, therefore, is to provide a compatible recording or reproduction
device which makes it possible, even without changing the setting of the
three-point scanning system, to use recording media having different track
spacings in this device. 



This object is achieved according to the invention in accordance with the
main claims. Advantageous developments are specified in the subclaims.
According to the invention, the three-point scanning system is set in such
a way that the scanning centre points have a lateral spacing from one
another which is approximately both an integer multiple of one quarter of
the track spacings and a common multiple of the different track spacings.
Accordingly, the spacing of the scanning centre points for a compatible 



recording and reproduction device for SD and CD is selected in such a way
that it amounts to approximately 7/4 of the track spacing of the recording
medium having the smaller track spacing and approximately 3/4 of the track
spacing of the recording medium having the larger track spacing. The
recording medium having the smaller track spacing is the SD and the
recording medium having the larger track spacing is the CD. However, the
application of the invention is not restricted to recording media having a
spiral data or information track. The data or 



information tracks of the recording medium may also be parallel tracks.
Furthermore, the invention is not restricted to optical recording media
such as the SD and CD, but rather can equally be used  for  recording
media  in  connection  with  multi-track recording and different track
spacings.        The invention is explained in more detail below with
reference to drawings, in which: Figure 1 shows recording media having
different track spacings and three-point scanning, 



3 Figure 2 shows recording media having different track  spacings 



and scanning point arrangement of a compatible ecording or reproduction
device, Figure 3 shows a diagram of the auxiliary beam intensity.
According to Figure 1, a first recording medium SD has a first track
spacing P1 and a second recording medium CD has a track spacing P2. In a
first exemplary embodiment, the CD will be a known audio CD having a track
spacing P2 = 1.6 [err]m. The first recording medium SD has a comparatively
smaller track spacing P1 of (0.74 [err]m. For tracking, use is made of
three-point 



scanning, which is also referred to as three-beam tracking. The three-beam
tracking utilises the effect that on average the intensity of the light
reflected from the recording medium increases when the light beam follows a
path between the tracks. The greatest modulation and smallest average
intensity are achieved on a path which follows the exact centre of the
track. The light reflected from the recording medium SD, CD has the largest
intensity when the light beam is guided on a path exactly between two
tracks. A track error signal is derived from 



the two outer beams, which are also referred to as auxiliary light spots E,
F. The auxiliary beams E, F lead and lag the main beam M by the same
spacing and are produced by an optical grating. If the centre beam is moved
in accordance with the radial direction R indicated in Figure 1, the
auxiliary beams E and F are intended to be adjusted in such a way that when
the auxiliary beam E reaches the centre of the track, the other auxiliary
beam F is situated in the centre between the tracks. Ideally, the phase
shift of the average signal is 180[err]. Average 



in this case means that a time constant is used such that the tangential
pits are no longer resolved, but it is still possible to  detect  the
intensity  modulation  on  account   of  the overshooting of the track in
the radial direction. Since the track radius is greater for tracks at the
outer edge of the disk than  for  inner  tracks,  the  phase  difference
between  the auxiliary beams E and F fluctuates slightly when a disk is
reproduced completely from the inner side to the outer side. The phase
difference is greater, the greater the tangential angle [err], 



illustrated in Figure 1, between a straight line connecting the centre
points  of  the  auxiliary  beams  E,  F  and  the  track        



direction T. Extremely small changes  in the phase angle are achieved when
the tangential angle [err] is small. This is the case, in particular, when
all three beams touch the same track. The diagram illustrated in Figure 3
shows the intensity of the signal from the auxiliary beams E and F for the
case where the tangential angle a has a value at which the phase shift
between the two signals is 180. The track error signal corresponds to the
difference between the signals provided by the auxiliary 



beams E and F and has a profile similar to a sinusoidal curve. The unit of
measurement for the intensity I was selected arbitrarily and track
deviations 0 to the right and left of the track are illustrated as portions
of the track spacing on the abscissa axis. It is evident that the
difference between the signals formed from the auxiliary beams E, F on
account of the phase shift of 180 leads to an error signal having a
comparatively larger intensity.         In accordance with this condition,
the auxiliary beams 



E, F for different recording media SD, CD are arranged at a different
lateral spacing from one another in Figure 1. Given a track spacing P1 =
0.74 [err]m for an SD, the optimal lateral spacing between the scanning
centre points of the auxiliary beams E, F and the central scanning point M
amounts to P1/4 = 0.185 [err]m. This  spacing  is equal  to  the  spacing
between  the scanning centre points of the auxiliary beams E, F and the
centre of the track, provided that the central scanning point is situated
exactly on the track. In the case of a CD, which has a 



track spacing P2 = 1.6 [err]m, on the other hand, an optimum spacing of the
scanning centre points of the auxiliary beams E, F turns out to be P2/4 =
0.4 [err]m. On account of the different track spacings P1, P2, a tangential
angle [err] between a straight line connecting the centre points of the
auxiliary beams E and F and the track direction T also depends on the type
of recording medium CD or SD and the track spacing P1, P2 thereof. In a
compatible recording or reproduction device, the structure of which is
illustrated diagrammatically in Figure 4, the grating G 



producing the auxiliary beams E and F would consequently have to be set in
accordance with the respective type of recording medium SD, CD and the
track spacings P1, P2. The light spots or scanning beams are formed by the
light beam of a laser LD, which      



is split by the grating G into a central scanning beam and secondary beams
+/- of first order. The secondary b ams form the auxiliary beams  E,  F.
After  the  grating G,  the light beam composed of the central scanning
beam and the auxiliary beams E, F passes through a collimator C and
impinges on a semi- transparent mirror, from which it is directed onto a
deflection mirror which directs the light beam through an objective lens OL



onto the recording medium D. By means of this optical device, the central
scanning beam and the auxiliary beams are imaged as scanning points on the
recording medium D. The tangential angle [err] between the track direction
and the auxiliary beams E, F is in this case set by means of the grating G.
The light reflected from the recording medium likewise passes through the
objective lens OL and is directed via the deflection mirror DM, through the
semi-transparent mirror HP, a focus lens FL and a cylindrical lens CL, onto
a photodetector PD. The scanning 



points are imaged on the photodetector PD for generating the information
signal and for generating focus and track error signals. This means that in
the event of a change in the tangential angle [err] by means of the grating
G, the photodetector PD would also have to be correspondingly adjusted anew
or additional photoelements would have to be provided. In a compatible
recording or reproduction device, however, it appears to be virtually
impossible to carry out such settings in accordance with the type of
recording medium SD, CD in an 



automated manner, since the setting must be effected very accurately    and
with    high    long-term    stability    and reproducibility. The
alignment of the auxiliary beams E, F at a tangential angle [err] to the
track direction T which corresponds to a mean value or a value between the
optimum tangential angles [err] for the different recording media also does
not lead to a track error signal which permits tracking of the recording
media having different track spacings P1, P2. On account of the lower
tolerances of the SD, it would be necessary to select a 



tangential angle [err] which corresponds more to the conditions of the SD.
Consequently, the properties of tracking for the CD would  considerably
deteriorate.   For  the  case  where  the tangential angle [err] for the
auxiliary beams E and F is set only to half of its optimum valve, the
tracking of a CD becomes so     



poor that it is impossible to play a disk having a eccentricity within the
permissible limit values. Despite these conditions, which give the
impression that a compatible recording or reproduction device with
three-point scanning for recording media  having  different  track
spacings  is  impossible,  an 



arrangement of the scanning points has been found in which, despite
different track spacings P1, P2, a track error signal E- F is generated
which corresponds virtually to that of an optimum setting of the tangential
angle a for the different recording media CD, SD. For this purpose, the
scanning centre points of the central scanning point M and of the auxiliary
beams E, F are arranged at a lateral spacing from one another which is a
common multiple of the track spacings P1, P2 of the different recording
media SD, CD. Unfortunately, this case does not occur exactly 



for a tangential angle [err] which is as small as possible, but this
condition is approximately achieved if the inner side of the next but one
track of the SD is used for tracking. This location virtually corresponds
to the inner side of the neighbouring track of a CD. Compared with the
optimum setting for a CD or SD, however, the track error signal is
inverted. However, this can be compensated for by simply interchanging the
signals from the auxiliary beams E, F. In practice, the solution is
slightly more complex since different substrate thicknesses and different 



focal lengths for different recording media additionally have to be taken
into account. Nevertheless, the solution specified leads to a compatible
recording or reproduction device for recording media having different track
spacings. In general, it is advantageous if the focal length for the
recording medium having the larger track spacing is greater than that for
the smaller track spacing.        In order to adjust the three-point
system, the scanning points of the auxiliary beams E, F of the scanning
system for a 



recording medium SD having the smallest track spacing are preferably set,
in a first method step, in such a way that they have maximum correlation
with the central scanning point. In a second method step, the tangential
angle [err] is then increased until the phase shift between the signals
formed from auxiliary beams       E,         F        has        increased
to 2 x (360 + 1800).   



7        In  accordance  with  a  second  setting  method,  the tangential
angle [err] is first of all set for the recording medium CD having the
larger track spacing, and fine adjustment for the recording medium SD
having the smaller track spacing is then 



carried out.        In accordance with a third method, in order to set the
tangential angle [err], use is made of a recording medium SD having the
smallest track spacing, but in the case of which only every second track is
designed as an information track.     



8                          Patent Claims  



1.       Compatible recording or reproduction device with a three-point
scanning system for recording media (SD, CD) having different track
spacings (Pl, P2), characterized in that the scanning centre points of said
three points are arranged at a lateral spacing which is a common multiple
of the track spacings (P1, P2) of the different recording media (SD, CD)
and a track error signal is derived from the two outer points of said
three-point scanning system. 



2.     Device according to Claim 1, characterized in that the scanning
centre points have a lateral spacing which is approximately both an integer
multiple of the track spacings (P1, P2) and a common multiple of the
different track spacings (P1 P2). 3.     Device according to Claim 1,
characterized in that the scanning centre points have a lateral spacing
which is approximately 7/4 of the track spacing (P1) of the recording
medium (SD) having the smaller track spacing and approximately 



3/4 of the track spacing (P2) of the recording medium (CD) having the
larger track spacing. 4.     Device according to one of Claims 1 to 3,
characterized in that the data or information track of the recording medium
(SD, CD) is a spiral. 5.     Device according to one of Claims 1 to 3,
characterized in that the data or information tracks of the recording
medium (SD, CD) are parallel tracks. 6.     Device according to one of
Claims 1 to 6, characterized 



in that the focal length of the scanning device has a ratio which is
proportional to the track spacing. 7.     Compatible  recording  or
reproduction  device  with  a three-point scanning system for recording
media (SD, CD) having different track spacings (P1, P2), characterized in
that, in a first method step, the scanning points of the auxiliary beams
(E, F) of the scanning-system for a recording medium (SD) having the
smallest track spacing are arranged in such a way that they have maximum
correlation with the central scanning point (M) 



and, in a second method step, a tangential angle ([err]is increased until
the phase shift between signals formed from auxiliary beams (E, F) has
increased to 2 x (360 + 180).       



8.     Method according to Claim 7, characterized in that the tangential
angle  ([err])  is  first of all  set  for the recording medium (CD) having
the larger track spacing, and fine adjustment for the recording medium (SD)
having the smaller track spacing is then carried out. 9.     Method
according to Claim 7, characterized in that, in 



order  to  set  the  tangential  angle  ([err]),  use  is  made  of  a
recording medium (SD) having the smallest track spacing, but in the case of
which only every second track is designed as an information track.    








