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i1 Conpati bl e recordi ng or reproduction device A 6a-4
‘invention relates to a conpatible recording or reproduction device
with three-point scanning for recording 1P0s

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 recofding 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 1large 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

AR

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
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medi a having different track spacings. Optical and magnetic
".recording nedia having different track sEaC|ngs are general |y known.
Recordi ng media having a relatively smal ¥ track spacing mainly belong to a

mor e recmatngmimtaldrpnofand, disk ahavihe, highT fecdelmtrirsidy dicagnodr behe
reproductlon | arger volunes of information or data. In order also to be
able to Iﬁﬁ% using recording nedia of an earlier generation, havi ng
a relat |Emllny EPar 929 ttelbk idpatsngglreddy r &oomai njoormatphodiiee i gpacing

devices QfetddBY & HLBIINICPEEPLH88 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,
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for recording nmedia having a relatively small track spacing, these
"recording or reproduction devices nmust be conpatible with the different
recording media. It is desirable, for exafple, to be able to play CDs, too,

in a recofgdiRgeOr rﬁﬁvmuﬁét@ﬂdﬂﬁyl ﬁfédfl(ér Bpriggl dig¢gerdnhy trRdia blaacmﬁga
hi gh storagg density, a sq-_.calle whi ch_i s aIson' éared to aﬁéa Su

Density df R Y héréﬁngﬁﬂsn§D ®hs & O 1§ a§E°RE

whi ch i s aeprededtiont@evatep, by a smaller track spaC|ng In order to be
abl'e to r?@QuPQtQ gﬂoég)gngigggghiBfatﬁgCQEQETQaQQ beam intensity.

According to Figure 1, a first recording medium SD has a
first track spacing Pl 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 um. The
first recording medium SD has a comparatively smaller track
spacing Pl of [0.74 um. 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 1light 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 1light 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°. 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 a,
illustrated in Figure 1, between a straight line connecting the
centre points of the auxiliary beams E, F and the track
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reproduction device, a conpatible tracking systemis 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 wi th a general ly known t hree-beam
system i sdimmeettont ital Extzenedyt hemadle aiarmg€d. inn hheorgleisd| engdeor drag

or repr Odé'EﬁiQGegeMﬁgﬁ %Ecgaﬁgéﬂittiﬁlt I&?xgﬁ'ea@al% Qféﬂ Of gy £ angh, of cé‘?e,SD
usi ng the same optilcal scanning system it 1s therefore necessary to se
t he thr eelBeddrtistliang iwhen nahherthsigeh beams| ttouchoptherppangr tuacksD, The

This meang;j 4 §aknt hel NeEa tUPViided Fliglirkl a6Ki Mowdhite intensity of the
signal from the auxiliary beams E and F for the case where the
tangential angle o 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 O 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 um 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 Pl/4 =
0.185 um. This spacing is egual 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 um, 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 pm. On account of the different track
spacings Pl, P2, a tangential angle a 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 Pl, 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 Pl, P2. The light spots or
scanning beams are formed by the light beam of a laser LD, which
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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 on3a CD using the three-beam system
becones herespififi &yt t thencgraticnquG | iaty kearenstrali negennimgt kaldny and

phase spEEFRICRSY ERaE: g bators i i€ Rt RECondafy “TRapd | RE-A"Enk"e

are also referred to as the auxiliary beams E and F of the opti cal

aux1llary beams E, F. After the grating G, the 1light bean
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
o between the track direction and the auxiliary beams E, F is in
this case set by means of the grating G. The 1light 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 1lens FL and a
cylindrical 1lens 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 o 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 wvirtually 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 a to the track direction T which corresponds to
a mean value or a value between the optimum tangential angles o
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 Pl, P2. On account of the lower
tolerances of the SD, it would be necessary to select a
tangential angle a 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 a for the auxiliary beams E and F is set only
to half of its optimum valve, the tracking of a CD becomes so

...,.....__.-.._..—-—-
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2 reproduction of a disk having high eccentricit cannot be

"ensuf ed.

From EP 129 760, it is already k%Pmn to match the spacing

poor that it is impossible to play a disk having an eccentricity
within the permissible limit wvalues. 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 o 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 Pl, P2 of the different recording
media SD, CD. Unfortunately, this case does not occur exactly
for a tangential angle o 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 a is then increased
until the phase shift between the signals formed from auxiliary

beams E, F has increased to
2 x (360° + 180°).
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between the beans provided for tracking and the main |ight spot to the
correspondi ng requirenents by rotating the grating wth which the
auxiliary beanms |F are .produced. HowBver, this necessitates control

means, which requipe aecidanicenalwoth! 4. second TheebPiAG! HetHdd, the

I nvention therEtoie, |z to provjde a cgngﬁtlble recordi ng-or reproduct[on

devi ce v ERIRAKESL PREIESPOIS, VAT WRE hbbt EREndioRy Hhfe ZREATHNDIMediun

three-poi GD headnignghey siargert chrisek r sacthay ARE Fihaviady ubithfeite ot I ek

spaci ngs k@cgpainge\ﬂeccﬁ'um SD having the smaller track spacing is then
carried out.

In accordance with a third method, in order to set the
tangential angle o, 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.
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.This object is achieved according to the invention |n_accordance with the
nmai n cl ai ns. Advant ageous devel opnents are specified in

According to the invention, the three-poift scanning sys“ﬁlﬂ&llltﬂ’”}%l I“’h
a way that the scanning centre poi npst8a¥ectaimgeral spa
anot her which is approximately both an integer nultiple of one quarter of

the track spacings and a common nultiple of the different track spacings.
Accordi nglly, the Spapatdbie trecseddnigngotentreprieeiudtldr dewid®atudtie a

three-point scanning system for recording media (SD, CD) having
different track spacings (Pl, P2), characterized in that the
scanning centre points are arranged at a lateral spacing which
is a common multiple of the track spacings (P1l, P2) of the
different recording media (SD, CD).

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
(P, 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 (Pl1) 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 (Pl, 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 (a) is
increased until the phase shift between signals formed from
auxiliary beams (E, F) has increased to 2 x (360° + 180°).
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_recording and reproduﬂm ﬂ“smj \j“LSD and CD is selected in such a way
.that it anpunts to ap f the track spacing of the recording
medi um having the smaller track spacing &nd approximately 3/4 of the track
spaci ng &. the rmmgactm@lr@m@atbng:lénmlm gehatraatierdpad njn That the
recordi ng _nedi | r gr k ac th D t
recordi n3: Xﬂ:ﬁaﬁ Fﬁé* argesre t%a%(l% spgménlgigl ss e%&g %BVIIGEI,COI,ECHng
~appl i cat imadiofn t (GD)i rhaéntng)rthe; lmtger,'strackedpaolngeoaudnglm@dlaaimmrngﬁa
spiral datg ofpd nforBRREAR Wedlkm TP$DHah8vOhg the smaller track spacing
is then carried out.

9. Method according to Claim 7, characterized in that, in
order to set the tangential angle (a), 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.
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information tracks of the recording nediummay al so be parallel tracks.
‘Furthernore, the invention is not restricted to optical recording nedia
such as the SD and CD, but rather can edifhl |y be used for recording
media in connection wth nulti-teEcraegtording and different track
spaci ngs. The invention is explained in nore detail below with
reference to drawings, in which: Figure 1 shows recordi ng nedia having
di f f er enCompatibdpacrergsdand ohr ereppoinctioandengce

The invention relates to a compatible recording or
reproduction device with three-point scanning for recording
media having different track spacings.

The object of the invention, therefore, is to make it possible,
without changing the setting of the three-point scanning system,
to use recording media having different track spacings in this
device.

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 gquarter 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. The
area of application of the invention relates to compatible
recording or reproduction devices with three-point scanning for
recording media having different track spacings.

Figure 2
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3 Figure 2 shows recording nedia having different track spacings
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and@ge%aﬁi ng point arrangenent of a conpatible ecording or reproduction
device, Figure 3 shows a diagramof the auxiliary beamintensity.
According to Figure 1, a first recording nedium SD has a first track
spaci ng P1 and a second recording nedyi4 CD has a track spacing P2. In a
first exenplary enbodinent, the CDwll be a known audio CD having a track
spacing P2 = 1.6 [err]m The first recordi ng nmedium SD has a conparatively
smal l er track spacing P1 of (0.74 [err]m For tracking, use is nade of
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scanning, which is also referred to as three-beamtracking. The three-beam
17 BIOPO® utilises the effect that on average the intensity of the |ight
reflected fromthe recording nediumincreases when the |ight beamfollows a
path between the tracks. The greatest3 fdul ation and snal | est average
intensity are achieved on a path which follows the exact centre of the
track. The light reflected fromthe recording nmedium SD, CD has the | argest
intensity when the |ight beamis guided on a path exactly between two
tracks. A track error signal is derived from
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the¥%§&§8uter beans, which are also referred to as auxiliary light spots E,
F. e auxiliary beans E, F |lead and |ag the nain beam M by the sane
spaci ng and are produced by an optical grating. If the centre beamis noved
in accordance with the radial directidd &R indicated in Figure 1, the
auxiliary beans 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. ldeally, the phase
shift of the average signal is 180[err]. Average
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pits are no longer resolved, but it is still possible to det
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Illustrated in Figure 1, between a straight |ine connecting
points of the auxiliary beans E, F and the track
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This object is achiavad according ta the inwvantion in
accordance with the main claias. Advantagaous devalcopments ars
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direction T. Extrenely small changes in the phase angle arF achi eved whené

the tangential angle [err] is small. This is the case, in parfi€ul dtl. Whén ;
all three beans touch the same track. The diagramillustratied in Figure 3

shows the intensity of the signal fromthe auxiliary beans |E and F Tor tThe
case where the tangential angle a has a value at which the ‘phase shift
between the two signals is 180. The tradk error signal corresponds to the

di fference betyeenshBessicgRakadiRgombdes RY«+LAe dWddizah¥ trizk saaciags

and scanning point arrangement of a compatible2 racording or

raproduction device,

Tigure ] shows a diagram c¢f the auxiliarzy beam intensizy.
According te Tigurz 1, a first racoriiag nediza SD has a

51 track spacing 2L aad a sacond racording meditxm CD has a

Track sgacing P2. In a [irst examplary embediment, s €I will

se 2z knewn audio CD having a track spacing 22 = 1.6 um. Ths
fizst racording medium SO has a comparativaly smallac track
: 2

spa:inq 2L of (0.74 pm. For tracking, use is mads of thrss-paoint
scanning, which is alsg rafsrred to as thras-Sezam tracking. Tha

The grsatast modulation and smallast awvarzga intansicty ars
achiaved en a pakth which follows the exact cenizrs of the track.
Ths light reflacted rFfrom the racording medium SO, CD has ths

lazgsst. intensity when the Light beam 1is gquided cn a path
exactly bpabwesn two tracks. A track error signal is darivaed from

Besaz M 2Zy tha sams spacing and ars procducad Ly ax optical

£ the ceantraz peaam is mowvad in accordancs with £he

tangantial pits ars no lonqer resolved, but it is stili possibl
£o dstect the intensit madulation oo  account agf th
ovarsicoting of the track in the radial diracticno. Sincs ths
Crack radius is grasater for tracks at the outsr edga of ths disk
than Zor inner tracks, the phase diffarance Dbetwsen the

xiliary beams E and F fluctuates slightly when a disk is
Teproccduced completely from the inner side to the outer side. The

s2 ciffarence is greater, the graater the tangantial angle «,
Llluszrated in Fiqure 1, betwesan a straight Lina connacting the
ceatze poiats of the auxiliazy beams €, T and tha t:ack

s ~moorzteead
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of the track spacing on the abscissa axis. It is evident that
di fference between the signals forned fromthe auxiliary beany E, F on
account of the phase shift of 180 leads to an error signal havirng—a

conparatively larger intensity. kn accordance with this condition,

t he auxiligidadeeans T. Extramely small chaages La che phasa aaguz ..

beanms E and F and has a profile simlar to a sinusoidal curve. Ih it €

measurenment for the intensity | was selected arbitrarily and track,.. ., ...

deviations O to the right and left of the track are illustrat edngsf-" gorti ond
t

achliaved when the taageantial aagle @ is small. This is che casa,
Lo pazlicularz, whan all chr2a peams touch the same track. The

clagram Lllustratad ia Figquza ] shaws the Lnctaasicy af tha
s

nal dzom the auxiliary geams € and § fac tha casa whars tha

anllal angla o fnas a wvalua as which =tha ghase stifc cetcw

®
v
a

tha Twe signals is 13Q0°. Tha crack e ¢ signal carzasgaads ta

Q
ovidad Qv Ethz auxiliary

= tg a sinuscicdal cBrva.

‘'signals dormed frzeam &
ghass shiftf of 180° lsads to an errar sigmal thaving a
comgaratiivaly lazgaz intansitv.

_f:. accordanca with tihis conditicn, tha auxiliary beaxs
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iiZfazant lataral spacing from coa another in Figurs 1. Givan a
1

Track sticing PL o= Q.74 p= fgr an SO, Gtha gptimal latara
SFacing calwesan thas scanning canbra2 peiants cf ths auxiliary
Ceazs z, § and ths cenitral scanning peinZ M amounts te 31/4 =

0.185 pm. This spacing is egual to the spaciang GCealtwasr
scaaning centrs points of the auxiliary beams E, T and ths
canirz cf the track, providad that ths central scanning point is
sitvuatad exactly gn the track. In the casa of a CD, which aas a
track sgacing P2 = 1.8 um, on the gthar hand, an optimuvm spacing
: points aof the auxiliary beams Z, 7 tumns

4 = 0.4 pm. On account af the CLiff
2, a tangential angle <« betwean a straight linas
the centrs points ¢f the auxiliary beams £ and
Lhe Gtrack direction T also depends oa the tvge of recarding
maciux CD. ar SD and the track spacing PL, 52 thersaf. Io a
comgalinls racording or regraduction device, the structuce of
waich is illustrated diagrammatically in Figurs 4, the grating G
preducing the auxiliary beams © and £ would cansaquantly hawre Lo
De sal in accocdance with Cthe respective Etype af rsecocding
macium SO, CD and the track spacings PL, P2. Tha Light sgats ac

scanning beams are Cormed by btha Light beam‘c.ﬁ a lasarc L0, which. -
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1.6 [err]m on the other hand, an opti r‘(um--'s-p-ac--i--ng"“of“"'"t'“he
~scanning centre points of the auxiliary beans E, F turns dut} tQ.pe P2/ds=|
0.4 [err]m On account of the different track spacings P1,i B2, Va tahgenti al
between a straight line connecting the centre lpojnts.af.the 1
auxiliary beanms E and F and the track difection T al so deplends on the type
of recor digeg sm8dk uni CDLor LG anth thexd ek spacisrgnRELaP2atheresksiehTa—

track spacing P2
angle [err]

conpat i bl g, r-8car ¢gnag pg_rmrj_ggriquct ii.(?:{l.:de‘}’il_%%ﬁ t rbee%t-
_the grati

i
i

r Uct ur.g -ofcopfi: ek s,

ng

comgacihla T2carding oF

illustrated d_agggm‘rat

~ning €z razszding

PRT I

is imzcssizla, an
<& - .
fzend L which,

cimtu= saizing Zfor 2 CD ¢z SO,

<

o o

track spacing.
In order ¢

- 0

peinis of the auxi
medium §

- Prafaraniy set,

o

fave maximum corrslatian

n

2Cend ®method stag,

sclutian smecifiad
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producing the auxiliary beans E and F woul d consequently ha
accordance with the respective type of recording nmedi um SD,
track spacings P1, P2. The light spots or scanning beans are¢ f
i ght beam of a | aser LD, which

e Lob é' .set 4 n _
or{g’g:dn. by tf}e |

7

In ac i
ancentig s ::ordanjxce wWith a second setting mathad, the
- bam‘; - Jie @ is first of all sat far tha Facording medium
aving e larger track spacing, and fipe adjustment

f2cesding medium SO Ravi
avia the o ! .
carrisd out, g smaller track spacing

for thae
is then

[N aCCOId Wi 14 i Qd i cr -
a

) a d
~ angle &, us { ma o
e 1Ls ' i
& Qf a2 reccrdlnq medium SD havinq

Cﬂ.. qua l‘Sl. tf < e} a8 OL 1 Tl I v =
- er

i . .
S designed as ap infarmation track

s o e e Al
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is split by the grating Ginto a central scanni ng beam and.. secondary bea_. _______
/- of first order The Sﬁﬁ‘nﬁ ams formthe auxiliary beanms. E, F

+
After the fm\mm | ht beam conposed of the centrat- seanni- ng
beam and the a

| mpi nges on a séni - transparent mrror, gfromwhich it is i riect'ed- ‘Rt | |
defl ection mrror which directs tr}e t:mgh&l.g)eamthrough an OHJ ective. lens. glj

F passes through a colli tor Gand. ... s

L. Campatible racozding oz repraductian device with a
thrze-golnt scanning system for recerding media (SO, CD) having
ciffazani Crack spaciangs (3., ©82), charactsazized ia that the

§canning cantrs goints aze arranged at a lazerzal sga

ct

c
na ECrack spacings (2L, 22) @f the

2. Device accaording to Claim 1, charactesrizad ia that the
scanain cantrs peints have a latezzal spacing whica is
agpIoxinataly both an integsr multiple of ths track ssacings
(2L, P2) and a commen multiple of the diffsrani track spacings
(21, 22).

3. Device according te Claim 1, charactarized in that ths

scanniz cantre points hava a lateral spacing which is
aggroximataly 7/4 c¢f the track spacing (21} of the racording

medita (S3) having the smallar track spacing and agproximatel:
3/4 of the track spacing (72} of &ths raccrdiang medium  (CD)

iz That Ths data or iaformazion track of the reccrding medium
(SO, CB) is a spiral.

3. Devica accarding to one of Claims ! ta 3, characterizsd
n thal the data or information tracks of ths recording medium
SO, CD) arza parallel tracks.

0.

(
g. Device according to cna of Claims 1 to &, charcactarize
in that the focal length of the scanning device has a ratio

which Ls proportional tao the track spacing.

7.. ' Compatible recording or reproduction device with a
thrae-paint scanniag system for recording media (SD, CD) having
Lf:e:em track spacings (2L, P2}, characterized in that, in a
" firsc method step, the scanning points of the auxiliary beams
Z, ) of the scanning-system for a racording medium (SD} having

the smallest track spacing are arranged in- such a wav that they
have maximum correlatiaon with the central scanning saint (M}
and, in a second method step, a tangential angle () 1is
increased until the phase shift betwean signals farmed from
auxiliary beams (£, F) has increased to 2 x (360° + 180°).




onto the recording Hﬂ'ulﬂulﬂ)lmm'!ﬁmt of this optical devicg, g
scanni ng beam and thé& are imaged as scannin
recording medium D. The tangential angle [err] between the frack direction §
and the auyili aryng%gng E, Fis in this &ase set by neans o hd’ gréati NP7G |
The |ight reéflectéd fPOmAITOrA&BEr dioneF Lariehi UM | ke e siit hr.ough theF_J
obj ective FeMEenQiadndaiglali regt egs vifqrggelfﬂéef Lgft ion mrror %*h?%u'ﬁﬁe"t )
sem -t r anspéd Ri (Efbljrggvt,:lgg ﬁ?%ofggqérentsrack as a 4 i f8Fi ke afiiin@nt o |
ac i :
a phot odet get oghePDfec'I;hredisn% r:nedi%m (551 Pacing, and fine adjustment

is then carried out.

having the smaller track spacing

order lto set the tangential angle (&), use
reccrding medium {SD) havin
the case of which only ev
information track.

is made orf a
g the smallest track Spacing, but ip

ery second track is designed as ap

Tlie g
friis
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points are inmaged on the photodetector PD for generating the-tnformation

signal and for generating focus and track error signals. Thi
the event of a change in the tangential angle [err] by nmeans
G the photodetector PD would al so havggto be correspondi ngl
or additional photoelenents would hgye.lo.be provided. In a
recordi ng or reproduction device, however, it appears to be
i npossible to carry out such settings in accordance with thg

s ifreans that: i
df 'the gratin

N

9;

y fadpusted aoew,

cqnpat’i bl'é
Vi l-ttrad-ye——
type of

,_J'

|

recor di ngopBatibleSRecoP?diRgadBr reproduction device

The invention relates to a compatible recording or
recroduction dewvice with three-point scanning for recording
mecia having different track spacings.

The object of the invention, therefore, is to make it possible,
withoeut chanqihg the setting of the three-point scanning system,
to tse recording media having different track spacings in this
device.

Accozding to the invention, the three-point scanning system 1is
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
mulctinle of the different track spacings.

Acco:dinc;ly, the spacing of the scanning centre points for a
compatible recording and reproduction device for SD and CD is
salected 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
recczding medium having the larger track spacing. The recording
medium having the smaller track spacing is the SD and the
recozding medium having the larger track spacing is the CD. The
area of application of the invention relates to compatible
recording or reproduction devices with three-point scanning for
recording media having different track spacings.

Figure 2




-automat ed manner, since the setting nust be effected very accufgtety:
W t h hi gh | ong-term stability and reproduci bility.} Thé
alignment of the auxiliary beans E, F at a tangential angle [err }
track direction T which corresponds to a nean value or a val ug betyeen:theyy |

dija al so does f

optimum tangential-angles [err] for the different recording
not lead to a track error signal 1eh permts tracking of theg recordng—-

medi a having different track spacings Pl1, P2. On account of the | ower
tol erances of the SD, it would be necessary to select a

|
i,

n
o
R
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P1=0.74u

D
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‘tangential angle [err] which corresponds nore to the conditions of the SD.
Consequent |y, the properties of tracking for the CD would gensi-derabt-y- ~———
deteri orate. For the case where the tangential angle [lefE}iforthe
auxiliary beans E and F is set only to half of its optinum vaI{V‘é’;"“'"’f"ﬁ'é’"'
tracking of a CD becones so b onw o 19

2/4 |

LP1=1.205 P1=0.74y
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»poor that it is inpossible to play a disk having a eccentri-ei-ty-w-thin themw

pern1SS|bIe limt values. Despite these conditions, which gi%e the-
i mpression that a conpatible recording or reproductlon devitc@& W tH"

spacings is inpossible, an 3/4 vis

three-point scanning for recording media having differenw itnaekei 1597

|
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arrangenment of the scanning points has been found in which, despite .. .« . e
different track spacings P1, P2, a track error signal E- Fis generated S
whi ch corresponds virtually to that of an opti num setting of the tangentlal ;
angle a for the different recording nmedia CD, SD. For this purpqseﬁ Lhe, .. 57 ;
scanni ng centre points of the central anni ng point M and of H thrFra?? P
beans E, F are arranged at a | ateral %é%cing from one anot her h.is-a |
common nultiple of the track spacings P1, P2 of the different |recording

media SD, CD. Unfortunately, this case does not occur exactly

=
a

Fig.4




: AIQH &6
for a tangential angle [err] which is as snmall as possible, but is
cofidition is approxi mately achieved if the inner side of the_pext But _one
track of the SDis used for tracking. This location virtually magrespondsccy
he -

to the inner side of the neighbouring t*ack of a CD. Conpare -{e—h-wb
opti mum setting for CamgitidrlSedesdengr ort heprodinkticnm dleviicgha LS. rn ana
I nverted. However, this can be conpensated for by sinply int rEh&’pgitin'g t47d

.....................

S e e s B L s b o O S Bk P g —
reproduction device with three-point scanning for-—recording-——-
media having different track spacings. :

Optical and magnetic recor..'ding 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 1large 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, toé, 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 syste.m, 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



focal lengths for different recording nedia additionally hauep:txp bake

e e <

i nto account. Nevertheless, the solution specified | eads to|arceapatible-

recordi ng or reproduction device for recording nedia having}d ffe ent., tr@,ck

spaci ngs.

recor di ngrediduntiiavi ngft he |disgjer Havdaly spaghngetsegteht iyt nphatbé or
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bet:ween 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 ‘récording media in connection with multi-track
recording and different track spacings.

The invention is explained in more detail below with
reference to drawing'é, in which:

Figure 1 shows récording media having different track spacings
and three-point scanning,



recordi ng medi um SD having the smallest track spacing are qﬂe;@ﬁl yoiset
in a first method step, in such a way that they have maxi mim cert-ek-ati-on
with the central scanning point. In a sgcond nmet hod step, the tangentlgL
angle [err] is then increased until the-phase shift between thek§1gnél§ 77
formed frBhyensxi?ishgwhesesording media having differembistrpck sppaingsised

to 2 x (38Q4+st8RRing point arrangement of a compatible recording 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 Pl 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 um. The
first recording medium SD has a comparatively" smaller track
spacing Pl of (0.74 pum. 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 1light 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 llght reflected from the recording medium SD, CD has the
largest intensity when the 1light 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°. 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 inher tracks, the phase difference between the
auxiliary beams E and F fluctuates slightly when a disk 1is
reproduced completely from the inner side to the outer side. The
phase difference is @reater, the greater the tangential angle o,
illustrated in Figure 1, between a straight line connecting the
centre points of the auxiliary beams E, F and the track
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angle [err] is first of all set for the recording nedi um CD{havimng tTHe ™™
| arger track spacing, and fine adjustnen& for the recording dh¥51éx%‘w§7
having the smaller track spacing is then 2
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direction T. Extremely small changes in the phasg {angle are

achieved when the tangential angle o 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 O 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 um 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 Pl/4 =
0.185 pm. 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 um, 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 um. On account of the different track
spacings Pl, P2, a tangential angle o 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 Pl, P2 thereof. In a
compatible retording or reproduction device, the structure of
which is illustrated diagrammatically in Figure 4, the grating G
preducing 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 Pl, P2. The light spots orx
scanning beams are formed by the light beam of a laser LD, which
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carried out. In accordance with a third nethod, in ofder'to set the:!
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smal | est track spacing, but in the caseSof which only every siecend. Eracg S
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designed gs aplikf yBEthen drhatdlhg G into a central scanni 9 beam and
secondary beams +/- of first order. The secondary begams form the
auxiliary beams E, F. After the grating G, the —TIight—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
o 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 1lens 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 o 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 Dbe effected very
accurately and with high long-term stability and
reproducibility. The alignment of the auxiliary beams E, F at a
tangential angle a to the track direction T which corresponds to
a mean value or a value between the optimum tangential angles o

~ 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 Pl, P2. On account of the lower
tolerances of the 8D, it would be necessary to select a
tangential angle o 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 o for the auxiliary beams E and F is set only
to half of its optimum valve, the tracking of a CD becomes so
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poor that it is impossible to play a disk having a ccentfféléy J
within the permissible limit wvalues. Despite thes Tetsns,

which give the impression that a compatible 'recording—sor——
reproduction device with three-point scanning for recording
media having different track spacings 1§ impossible, an
arrangement of the scanning points has been found in which,
despite different track spacings Pl, 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 Pl, P2 of the different recording
media SD, CD. Unfortunately, this case does not occur exactly
for a tangential angle o 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 1f 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 o is then increased
until the phase shift between the signals formed from auxiliary
beams E, F has increased to
2 x (360° + 180°).



1. Conpati bl e recording or reproduction device with aTh);e&“p P
scanni ng system for recording nedia (SD, CD) having differe t ptrack -

" spacings (Pl, P2), characterized in thatythe scanning centr oi.nt s, .of S%I di
three points are arra I | spagj i ' c ”fﬁuﬁﬂég“ ‘
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three- poi ob $&@AAFNEhEYShLHer 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

ltangential angle «, use is méde 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. °



DeV|c [ Claim1, characterized in that the scannlng iwfp'ﬁ
centre poJ ;! Jﬂﬂ“HﬂFI spaci ng which is approxi mately] bpth~an integer;
mul tiple off} spaci ngs (P1, P2) gand a common nultipf e ofy4 Be- - ;

different track spacings (Pl P2). Riant d¥iee according t tl§|n1iﬁ S
characterized in that the scanning cerfre pol nts have a | atfer epau.ng_-__.,.j
which is approximately 7/4 of the track spacing (Pl) of the] recording

medi um (SB). havi ngohpeer iIHTR | @ecbFatkg SPRET NEeprel R IoRX | RvEEE —With—a
three-point scanning system for recording media (SD, CD) having
different track spacings (Pl, P2), characterized in that the
scanning centre points are arranged at a lateral spacing which
is a common multiple of the track spacings (Pl, P2} of the
different recording media (SD, CD). .
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
({P1l, 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 (Pl) of the recording
medium (SD) having the emaller 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 (Pl, 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 (&) is
increased until the phase shift between signals formed from
auxiliary beams (E, F) has increased to 2 x (360° + 180°).
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d ains 1 nedidim cd@r)admaemngedhe 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, charaé¢terized in thaty in
order to set the tangential angle (@), 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.
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The invention relates to a compatible recording or
reproduction device with three-point scanning for recording
media having different track spacings.

The object of the invention, therefore, is to make it possible,
without changing the setting of the three-point scanning system,
to use recording media having different track spacings in this
device.

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 approkimately 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. The
area of application of the invention relates to compatible
recording or reproduction devices with three-point scanning for
recording media having different track spacings.

Figure 2
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Patent Claims

1. 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 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
(PL, 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 (Pl) 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.

S. 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 (PlL, 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 steb, a tangential angle (a) 1is
increased until the phase shift between signals formed from
auxiliary beams (E, F) has increased to 2 x (360° + 180°).
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8. Method according to Claim 7, characterized !in_ that th
tangential angle (a) 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 thaty in
order to set the tangential angle (&), 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.




