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Compatible recording and/or playhack device
-The_ invention relates jto ~.a compatible

‘recording and/or playback device for playing back
- and/or recording information on optical information

carriers of different storage den51ty
o In -the future ever hlgher storage capacltles
and data rates ‘will be requlred for computers and for

.devices in consumer electronlcs as well as in the

'.multlmedla field. In the case of optical nemorles, a
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higher storage capacity can be achieved by'reducing the
information memory locations and the light spot which
scans the information layer. For this purpose, it would

‘be neces- sary, for 'example,_ ‘to use 1light hav1ng a

shorter wavelength or an objectlve lens hav1ng a hlgher

numerical aperture. Since laser diodes having an
arbitrarily short wavelength  are not,  however,
available, these two methods can also be combined. The

1nformat10n memory locations’ on the 1nformat10n-_'

carrier, whlch are designated as. pltS in the case of
the CD, can then be shorter, on the one hand, and the

_dlstance to the nelghbourlng track can be reduced on

the other hand, without - undesired crosstalk thereby

'~ occurring. - Furthermore, optlcal ;nformatlon carrlers'
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such as, for example, read-only systems, rewritable'
disk systems, phase-change disks, magneto-optical disks
or optical information carriers vyet to be expected
dlffer from one another in the’ method of information
storage, which methods frequently also permit different
storage densities. However, it is not directly possible

'by means of a system for readlng out from 1nformatlon

carriers hav1ng a relatlvely h1gh storage capac1ty to
read a d:.sk hav1ng a lower den51ty, that is to say
larger plts and a larger track p1tch or to write
information on it. o |

On the one hand the pits or information
memory locations representlng data are too large, in
comparison with the scannlng llght spot with the result
that intensity modulatlon in the reflected llght occurs

.only at the 1n1tia1 and final edges of the plts and on
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the other hand, in the case of the use of the so-called
three-beam track following method, which is generally

used for track guidance, a changed adjustment of the

secondary or auxiliary beams prov1ded for the track
guidance is necessary 'because of the different track

.pitch.

It is therefore the object of the 1nvention
to prov1dej despite 1nformation carriers of. different

storage density, a recording and/or playback devlce”-.

which is compatible or can be used for different
optical information carriers despite a functional
relationship to be satisfied between the size of the
1nformationlmemory location or pit size and the size of

__the light spot, without changing the wavelength of the
laser employed or the numerical aperture of the

objective lens.. . .

This object is achieved by means of the

features specified in Claims 1 and 3. Advantageous
developments are specified in the subclaims.

' ‘In particular,' the aim of 1ncreasing' the

'quantity -of 1nformation Wthh can be stored on an

1nformation carrier leads to 1nformat10n carriers of
higher storage_ density’ or memory structures with
smaller dimensions. As already mentioned, means are.
known which permit the realization of optical

 information 'carriers} similar to CDs and MODs, of

'higher-storage density, . and also render corresponding

recording and playback devices p0831b1e. .In this
context, the invention serves, in particular, to’
specify, in spite of a putative incompatibility with an
individual recording and/or playback'device, a solution
which renders it possible to operate information

' ‘carriers  customary to date even in devices ' for

information carriers of higher storage capacity. A
method 'and a device are specified which render it
possible to use, in just one device, both 1nformat10n
carriers hav1ng a storage density corresponding to the
present norm and information carriers of higher storage
density, without this requiring the wavelength of the
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laser used or the numerlcal aperture of the objectlve
lens to be changed.

‘It is an aspect of the 1nventlon to use only
one optlcal system or the same optlcal system to ensure
track  guidance accordlng _to -the three beam track

_follow1ng method even for optlcal 1nformatlon carriers

hav1ng different 1nformatlon track widths or dlfferent

track pltches, and it is a further aspect of the

1nvent10n to render playback posslble with a lower

‘storage den31ty of stored information desplte not
-hav1ng carried out matchlng' between the size of the

llght spot and the size of the _1nformatlon memory
location or the pit size. o
This is achieved by means of a compatlble .

:recordlng and/or playback dev1ce which is produced in

such a way that use is ‘made of -an optlcal system which
is matched to the“maxlmum storage den31ty with respect
to wavelength - and size of 1ight spots and' which in

- addition to the grating provided for forming three

beams from a laser beam'has in .the beam path of the -
scanning unit at least additional secondary ‘beam
detectors and, if appropriate, a second grating or
further gratings. The -séCond grating can be provided

~with the first gratlng on a substrate, the grating
structures being at an angle to one another in order to .
‘make secondary beams available for different track

widths. This additional grating,tOr further additional
gratings' are wused ' to -generate additional secondary
beams which are at a distance from one another which is
matched to the respective track width. This addltlonal
gratlng or .else the further gratlngs_ are _left_
contlnuously in the beam path, so that a multiplicity
of secondary beams for 1nformat10n carrlers of
dlfferent track p1tch or different track w1dth are
permanently directed onto ‘the 1nformatlon carrler._

“Track following in conjunction"With- two  likewise

additional detectors for 'two systems is achieved using :

one scanner by adjustlng the add1t10na1 gratlng to the

larger track pitch. The slgnals of the correspondlng
—u= Feemee e R
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detectors are then evaluated as track guldance s:Lgnal
or track error. 51gna1 '

In order to render poss:.ble playback of

_1nformat:|.on stored at a lower storage dens:.ty desplte
not having carrled out matchlng between the s:Lze of the .

light spot and the size of the 1nformat10n memory

-locatlon or the pit s:l.ze, s:Lgnals_ whlch represent t_he-.
‘information being designated as data below, a detector
" is used to detect a data s'ig'nal recorded with a higher

dens:.ty 1n a known way In order to provide the data
s:.gnal recorded with a lower density, the _da_ta signal
is ,gulded via a means th.ch evaluates. the rise in a

'signal, in = order to __ generate a data signal

corresponding to the ~actual information ~on the:

information carrier of lower density. Du_r1ng scanning

of the informati‘on carrier of lower density by means of
a comparatively smaller spot, the signal obta_ined' by
the detector is initially falsified since, for exemple,
the principle of destructive interference, use_d so far
for scanning, is not effective because of the incorrect
matching of the size of the light spot and pit size.
In the case of a CD, this falsification of the detected
signal can be advantageously corrected using a

‘flipflop. A data signal is prov:_l.ded which 'co:.'responds

to the data signal which would be produced upon
playback in a playback device and which corresponds to

the storage dens:.ty of the 1nformatlon carrler. For a

sampllng device which uses the .so-called three- beam:
principle for the track guldance, in the beam path a
means is prov:Lded with the aid of which two add1t10na1
beams can be imaged on the d:Lsk. These add:Ltlona1 beams

"are in this case at a d:l.stance from one another which
“is matched to the wider tracks of the :|.nformatn.on

carr:l.er of lower inf ormat:.on storage . de_ns ity. _

Furthermore, these beams are 'ass'igned detectors by
means of wh1ch a’ correspond:.ng track error signal is
‘obtained in a known way The result of th:.s is that

1nformatlon carriers of dlfferent 1nformatlon storage
dens1ty can be played back on a playback dev:Lce. In
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T
order to act_in the envisaged way on the beam path in

‘the recording and/or playback device, use is made
- ‘neither of a laser prov1ding light of a different wave -
_length nor of an objective lens having a changedf

numerical aperture, and yet it is possible to use only
ohe optical system in one device to operate information
carriers of different storage density and, if appropri-
ate, also of different storage type. Thus] it is
advantageously'possible to produce compatible recording

and/or playback devices which ‘are suitable for
operating with information carriers of different

storage density'and, if appropriate, also of different

- storage type.

A speCial case may also be nentioned which
obtains when the storage densities of the information
carriers differ by an integral multiple. In this
specific case, it is not necessary to provide an
additional grating in the beam path of the optical’
system, since then the secondary beams of higher order

which are already generated with only one grating can
be used for the purpose -of track guidance.

It is therefore possible to conceive in an

'advantageous way devices which, for example, render it
' possible both to operate a video disk having a high

storage density and-to'operate an audio disk having a
low storage density in a device having only one optical
system. : | R D L
- However, the use of the invention is not
restricted to information carriers of the same storage
type' and - having different ‘information  storage

_densities, but isi'also' possible “for information
' carriers: of different storage type having different or

identical information storage denSities.' o
- The invention is explained in more detail'

below, with the aid 'of exemplary . embodiments, in

drawings, in Wthh' o '

Figure 1 shows a schematic sketch of tracks and spotsi
. for information carriers having different storage

densities,
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Figure 2 shows a schematlc sketch ~of 'a  detector

'arrangement and the formatlon of a' track guldance

s1gnal o ‘ _
Figure 3 shows a schematic. sketch' of data Signal
sampling for information carriers having different

‘storage densities,

Figure 4 shows a schematic :sketCh' of an arrangement
for data signal playback ‘and track guidance of
dlfferent "information carriers, having only " one
scannlng directlon, ' ' o

Figure 5 shows a SChematic sketch of the grating

'arrangement, _
Figure 6 shows a schematlc sketch of the acqulsltlon
of data s1gnals for information carrlers hav1ng dlffer-
ent storage dens1t1es, and '

- Figure 7 shows a schematlc sketch of the tracks and

spots for 1nformatlon carrlers hav:.ng double or . half
the storage den51ty.

In the schematlc sketch in accordance with
Flgure 1, tracks and spots are represented for informa-
tion carriers IT1, IT2, which have different storage

‘densities, and which despite dlfferent storage

dens1t1es or track widths of the 1nformat10n carriers

-IT and IT2 permlt track guidance accordlng to the 3-

beam track following method using just one optical
gystem. By comparison with the 'second information
carrier IT2 in accordance with Figure ib, the"first'
information carrier IT1 represented in Figure 1la has a
higher storage density', which results from a smaller
pit size or size of memory locatlon and a smaller track
pitch. The first information carrier IT1 may‘be, for
example, a video disk,'and'the-second recording'carrier
IT2 .may be, for example,'an ‘audio disk"Information is
recorded on the audio disk or CD or compact disk in
digital form as a_ spiral track of successive
depressions, the so- called. pits. The track pitch of

_optlcal 1nformat10n carriers of the present Ch standard

is 1.6 um, and the pits. have a w1dth of 0.6 um as well
as a depth of 0.12 um, and the length of a pit or the
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‘distance between two pits varies in the range between
0.9 and 3.3 um, compare Philips tech. Rev. 40, 1982,

No. 6, page 156. These standard values also apply to

- the mini disk The higher storage capac1ty of the
_ m:.n:.dlsk is not achleved by a. higher storage dens1ty of

the 1nformatlon carrler but by compress:.ng the infor-

mat:.on before record:.ng. For the purpose of optical

scannlng and/or recording of pits of smaller dimensions

‘and hav:l.ng ‘a smaller track pitch, it is necessary to

focus the laser beam onto the disk with a smaller size
of light spot. In this case, the size of the li_g"ht' s‘pot'
is determined both by the numerical aperture of the

objective lens and by the wavelength___" 'h_e_ laser

a smaller.

_size of the light spot can thus be achleved by using a
- Iight source of shorter wavelength. Sem:l.conductor
lasers presently used have a wavelength of 780 nm.

However, semiconductor lasers are already known which

_provide light with a ‘wavelength of only 30 nm. A

quantltat:.ve leap is expected from opt:.cal frequency

" doublers, so- called second harmonic generator crystals.

They permit a halving of the irradiated wavelength. The_
power loss occurring thereby can be compensated by a

~higher laser powe_r. It is advantageous to combine a

shorter wavelength and increased 'nu.merical aperture.

~ However, neither can the numberical aperture be

increased at will, since then the ,sYstem becomes

critical with regard to t:thlng of the: d:|.sk and optlcal

imaging errors additionally _ occur. -In' order,_'
nevertheless, to be able to use a hlgher numer:.cal_

.._'aperture in order to produce a smaller light spot
‘diameter, the substrate thickness of the information
carrier is reduced, as is provided, for example, for a -
' diéital video disk '(D_VD)' or super demsity disk (SD) to

be expected. Wherea's a numerical aperture of 0.45 is

" used for the known CD, a numerical aperture of' 0.6 then

becomes possible for the DVD' in conjunctlon with
acceptable sens1t1v1ty of the system to t:.ltlng of the
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 The use of a smaller light spot or a light

'source of shorter wavelength to scan optical

information carriers would, however, have the result
that information carriers of the present CD standard
cann_ot be plaYed ‘back using such- devices. The reason
for -th_is is the principle of destructive interference
used for scanning. ‘The principle of destrudtive'

_1nterference consists in that opt:.cal scann:.ng of the
pits, which are formed merely by depressions in a
uniformly reflect:.ng layer, is ach:.eved by focusing the'-

scanning light spot in such a way that the l:.ght
component reflected outside a pit is approx:.mately the:
same as the 1light component reflected from the

“depression and the light components extinguish one

another by destructive interference, with the result
that an attenuation of the intensity can be evaluated
as a scannlng s:.gnal There exlsts between the pit s:.ze
or sn.ze of the storage structure and the 31ze of the

_1lght spot a functional relationship which is to be_

satisfied and which, for other reasons, is also to be
satlsf:.ed 'in the case of opt:Lcal 1nformatJ.on carr:Lers_
of phase change type or others. This appl:Les partly

‘also to a magneto- opt:.c 1nformatlon carr:.er, " the so-

called MOD, in which the :L_nformat:Lon storage cr_
playback of ' 1nformat:|.on is based essentlally on

“rotation of the direction of polarlzat:l.on of the light.
-Although the .ratio between - the magnitude of the

magnetic domains and the size of the light spot need
not be -Qbserved with the accuracy applying to the pits,
it is also necessary here to tak.e account of a certain
functional relationship in the ) case of information
'ca'rrier's' of different storage density, in particular

'w:.th regard to 1nformatlon carriers hav1ng a reduced
‘track pitch. '

Secondary beams 'E, F suitable for track

'-guidance are to be prov:.ded in ‘accordance ‘with Figure

la in such a way that the llght spot formed by the
secondary beams E, F are centred onto the edges of the

~ pits, with the ‘result that their ‘centre point is
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.'approximately at half the dlstance of the width of the

pit in relation to a centre line (not represented) of'
the plt. The secondary beams E, F are provided in a
leading or trailing fashion, respectively, relative to.
the main beam or mhin light spot M. This arrangement

" results from splitting up the laser beam by means of a
'grating into the main beam M and the secondary beams E

and F. The arrangement of the light spot, formed by the'
secondary beams E, F, with its centre point at the edge
of the pits is required for the purpose of providing a

track guidance or track error‘signal The alignment of
'the light spot formed by the secondary beams E and F -
with the centre point at the pit edge ig undertaken in

order to achieve as large a detection s1gna1 as
possible. In the case of such an adjustment, the light
reflected from the information carrier is subjected. to

 a maximum influence by the pits. This results from the

use of the phenomenon- of destructive _interference,
which has ‘already been addressed and is likewise used
for track guidance. In order to generate a track

' guidance error signal, the signal of the secondary beam

leading the main light spot M is compared with that of

B the ‘signal detected. by the trailing secondary beam.

Filters areé used for this purpose, but are not

~ represented in Figure 2. If the three-beam system'in

accordance with Figure 1a, which is provided for an
information carrier IT1 of high storage density, is

‘also to be used to read a recording carrier of

relatively low storage den91ty in accordance with the

information carrier IT2 and Figure 1b, secondary beams
G, H are like-wise to be positioned at the edge of the

pit. These secondary beams'G H are at a distance from
a centre line (not represented) of the pits which
likewise corresponds_ to half the pit width. This
distance is 1ncreased by comparison with the distance'

: represented 1n Figure la. The secondary beams_E and F

are .likew1se represented in Figure 1b in a fashion
analogous.to Figure la. Since the secondary beams E and
F in Figure 1b do not occur with their centre points at

This Sheet Has Been Replaced -

[T




10

15

20

25

30

35
provided as individual gratlngs Gl1, G2.

19514881*Ku

_ - 10 - _ ,
the pit 'edge, a detection signal emanating from them
w:.ll be substantially smaller than the s:.gnal detected

by means of the secondary beams G and H. The aux111ary

beams E and_ F as well as G and H are _J.llustrat_ed in

'Figure 1 with auxiliary lines extending- through the

centre point of the main beam M and enclosing an angle

'B. The secondary beams E, F, G, H required for track

guidance in 'conjunct_ion with inforir__lat:_i.on carriers IT1,
IT2 of different 'storage density are _generated__ by means
of an optica-l system represented in Eignre 4. The
optical system in accordance with Figure 4 comprises a

~laser diode LD, which provides the laser bea.m, two

gratings Gl, G2 arranged in the beam path to a beam

-splitter, the beam splitter ST, an objectlve lens oL,

the informatlon carrier IT and a detector P. In
accordance with  Figure 2, the detector has _five
detectors, the detectors PE- PF PH-PG being provided

‘for the -purpose of detecting ‘the secondary beams E to

H. These detectors include a detector 'PM, which is

~provided for the maJ.n beam M and is constructed as a

four-quadrant detector ABCD. Both the information

'signal and a focus error s1gnal FE are provided by

means of th:.s central detector. The detectors PE' PF

and PG, PH are respectlvely connected to a dlfferentlal'__

amplllfler DV1 and DV2, .respectlv_ely, for the purpose of

'f'orm_ing a track error signal TEl and TE2, respectively.

In accordance with the respective information carrier
IT1, IT2, use is then made of the track error signal

' TE1l, TE2 provided by the respective differential
-amplifier DV1, ‘DV2. Prov:Lded in accordance - w1th Figure

4 for the purpose of generat:.ng the secondary beams E
to H are two grat:.ngs Gl1, G2, whose grating 11nes are

'at an angle B relat:.ve to one another in accordance

with Figure 5. In accordance _w:.th F_:Lgure 5, - the
gratings G1, G2 can be arranged on a ‘substrate or be

It may ‘be mentioned in thlS connect:.on that a.
second grating G2 1s not requlred if 1nformat:l.on car-

' rJ_.ers IT1, IT2 dJ.f er from one another by an 1ntegra1
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multiple with regard to their storage dens_ity or the -

pit width, since one grating Gl suffices to generate
secondary beams of higher order, which correspond to an
integral multiple, in addition to the secondary beams

@, F. In order to be able to operate such i_nformation

carriers IT1, IT2 in a playback device, only add_i_t-:".onal

' photodetectors PG, PH then have to ‘be provided.

'In addition to these statements for two
different information carriers IT1, IT2, the principle

is to be applied correspondingly to a plurality of

different information carriers IT1...ITn with a
corresponding number of gratings and detectors. '
In addition to the problem of track guidance,

- the retrieval of information represents a further
~problem in information carriers of dlfferent ‘storage

density. Figure 3 illustrates by means of the signal
characteristics S1, S2 that given a different pit width
different signal characteristics S1, S2 are detected as'

information or data signals by means of a spot SP1. ‘The

signal. charactéristics 81, S2 represent the aggregate

- signal of the photodetector PM, which comprises the

sectors ABCD. Shown by way of example in Figure 3b is a

spot SP2 having a size such as would be used in a

device for 1nformat10n carr:.ers - IT2. In order,

-nevertheless, to obtaln the . actual information signal

from the originally falsified signal characteristic S2,
although a light spot of smaller dimensions is used for
scanning, a means is -p'rovided which evaluates the rise
in . the signal chara'cteris'tic sz_. This means is
preferably formed by a flipflop. Figure 6 shows an
appropr:.ate circuit arrangement, in which the data
signal of the 1nformat10n carrier DSITL is obtained
dlrectly or as DSIT2 via a fllpflop FF at the output of
a. summatlon ampl:n.f:l.er S which provides the aggregate
signal -of four quadrants A, B, C, D. A rising and
subsequently falling edge of the sig'nal' characteristic
S2 are detected by means of a flipflop FF. Since the
signal 1tse1f ‘has an eight- to-fourteen modulat:.on, the
data signal can be directly reconstructed The reason
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for this is the' fact that the ) 'eight-to'-fourl:een
‘modulation is a 'sy'mmetrical_ code. The sign of the
signal is thué ingignificant. _Wi-th another type of
modulation, the ;‘ise of the S8 curve of the signal
characteristic S2 would have to be'. é_v.alluated directly
in order to reconstruct the original data signail
exactly. | | ' |
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. Claims :
.. Compatible recording and/or playback dev1ce
having means for ‘track guidance according to the three-
beam method for different optical 1nformat10n carriers,

_in particular of - different - storage dens1ty,
- characterized in that in order to operate optical

information Carriers " (IT1, IT2) of different storage

.den31t1es use is made of an optical system which has a

wavelength and numerical .aperture matched to- the
highest storage den81ty, provides a PpPlurality of

'secondary beams (E F, G, H) matched to the respectivef

track width, and has a number of secondary beam

‘detector pairs (PE-PF, PG-PH) whiCh'corresponds to the

number of different 1nformation carriers.

2. Compatible recording and/or playback dev1ce
'according to Claim 1, characterized in that the optical

system for generating a: plurality of secondary beams

(E...H) matched to the track width of different

information carriers (IT1, IT2) has grids (G1, G2)
whose grid structures are rotated relative to one
another by an angle (B). '

3. o Compatible recording and/or playback device

having means for track guidance according to the three-
beam method for different optical 1nformation carriers,

in particular of dlfferent storage densities,

characterized 1n that the 1nformation or data signal of

an optical 1nformation carrier (IT2) of relatively low -
storage dens1ty in the compatible recording and/or
playback device is reconstructed ‘using - a means for
detecting the riseg in the signal of the information
carrier (1T2), - which signal is detected from the

information carrier (IT2) by the main beam ().
4. o Compatible recording and/or' playback dev1ce

according to Claim 3 characterized in that a flipflop
is used as means for. reconstructing the information or
data signal of an optical 1nformation carrier (IT2) of
relatively low storage dens1ty :
T
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