Cbnparvble reé&ﬁdﬁﬁ@léﬁu/or playback devi ce  The °V17
,nelates- to a conpatible recor di.ng -and/ or playback dev|ceﬁe@ﬂV§”(

@l ayi.ng back and/ or recording information on optical information 5
‘carriers of different storage denS|ty -1 : In the future ever

-hi gher storage capaccdwibleauh&mmge&m/drlﬂliﬁ,gaqméﬂbéor conputers
and for . devices in.,gconsuper ectronj pl 1
nultlnedla fleld In th aseIBYeB tPRal ﬂ%ﬁ%??%sVW%Q compa ble _
- recording and/or playback dev1ce for playlng back
- and/or recording information on optical information
"“ 5 carriers of different storage den51ty |
_ In -the future ever hlgher storage capa01t1es
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
10 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
15 numerical aperture. Since laser diodes having an
- arbitrarily short wavelength  are not, "however,
available, these two methods can also be combined. The
1nformatlon memory locations’ on the 1nformat10n-_'
carrier, whlch are designated as. pltS in the case of
20 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'
~ such as, for example, read-only systems, rewritable
25 disk systems, phase-change disks, magneto-optical disks
or optical information carriers yet to be expected
differ from one another in the'nethod of information
storage, which methods frequently also permlt different
storage den31t1es. However, it is not directly poss1b1e
o 30 'by means of a system for readlng out from 1nformatlon
carriers hav1ng a relatlvely hlgh 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 |
35 On the one hand the pits or information
o 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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' 1nformatlonlmemory location or pit size and the size of
__the light spot, without changing the wavelength of the

15

- .20

FRJL&HTI U ty can be achi eved by reducing the i nfor mati on
ons and the light spot which scans the information |ayer.
ose, it would - be neces-sary, for exanple, to use light.
shorter wavel ength or an obj#clive |ens having a hi gher 15
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track can .be reduced
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@Bpyance oééur‘%ﬁOrﬁfSWthéﬁﬁ’éﬁé oht tbel different orltraa:krl ers

@ﬁannie read only systens, rewitable

It is therefore the object of the 1nventlon

to prov1de, desplte 1nformatlon carriers of. dlfferent

storage denslty, a recordlng and/or playback devlce”-.

wh1ch is compatible or can be used for different
optlcal information carriers despite a functlonal
relatlonshlp to be satisfied between the size 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 spec1f1ed in the subclaims.
' In particular, the aim of increasing the

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

25

 information 'carriers} similar to CDs and MODs, of

1nformatlon carrler leads to 1nformat10n carrlers of
hlgher storage_ density’ or memory structures with

smaller dimensions. As already mentioned, means are.

known which permit the realization of optical

'higher storage density}.and also’ render correspondlng

30

recordlng and playback devices p0831b1e .In this

context, the invention serves, in _partlcular, 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

35

method and a device are specified which render it
possible to use, in just one device, both 1nformatlon

carriers hav1ng a storage density correspondlng to the

present norm and information carriers of hlgher_storage
density, without this'requiring the wavelength of the
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2~5 di sk’ syst é%ﬁliﬁ%’éKléhange di sks, magnet o- opti cal di sks or optical

information carriers yet to be expected differ fromone another in the.
et hod of information - storage, which nethods frequently also permit
di fferent storage densities. However, 3it is not directly possi ble 30

by nmeans of a nsdrmbed oaadihg ﬁuinei:liaall.l lafpyﬁwﬁ@rbf thealdbjictiRavi ng a -

rel atlvely h| C cit read a disk having a | ower density,.
that -is to saymrﬁq{%%geer aa cg‘nd a larger track pitch, or to wite -

sinformation on it. 35 ‘It 1s an@.spelct afnecHeninventiopi te use only
~information i’ca’nP %st?é}ﬁ 6§p£ﬁ‘ Qafn 96 g@&éai‘r yts%gm %nogee

conpari son vm th t scanni eenS| ty
~nodul at i onSi n §4REk of geidaBCe| gPrFC@@éaFlg tO onll‘-19e at thireerheamal tazad:kf i nal

~_edges of the md]ﬂdﬁhﬁhg Oflethod even for opt:.cal information carriers
- hav::.ng different 1nformatlon track widths or d:Lfferent
track pitches, and it is a further aspect of the
.1nventlon to render playback poss:.ble with a lower
.10 ‘storage dens1ty of stored information desplte not
-hav:.ng carried out match:.ng between the size of the
llght spot and the size of the information memory
location or the pit size. -
_ This is achieved by means of a compatlble .
15 'record:l.ng and/or playback dev:.ce which is produced in
' such a way that use is made of -an optlcal system which
is matched to the maximum storage dens:.ty with respect
to. wa_velength -and size of 11ght spots a_nd which in
- addition to the grating provided for forming three
20 beams from a laser beam has in .the beam path of the -
scanning unit at least additional seconda_ry ‘beam
detectors and, if_ appropriate, a second grating or
further gratings. The -séCond grating can be provided
_ ~with the first grat:.ng on a substrate, the grating
25 structures being at an angle to one another in order to .
| ‘make secondary beams available for different track
widths. This additional _gratin'g, ‘or further additional
_g_ratings are used ' to ._'gene'rate additional secondary
beams which are at a distance from one another which is
30 matched to the respective track width. This add:n.t:.onal
gratlng or ~else the further gratlngs ~ are _1elft_
contlnuously in the beam path, so that a multiplicity
of secondary beams for 1nformat:Lon carr:Lers of
dlfferent track pJ.tch or different track w1dth are
- .35 permanently directed onto ‘the 1nformatlon carr:l.er.
' “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 s1gnals of the correspondlng
\
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-2- t he oflB6A4B81*Kui n the case of the use of the.so-called

t hree- beam track followi ng method, which is generally used for track
gui dance, . a changed adj ustnent of the secondary or auxiliary beans

- provi ded for the track 5 gui dance ‘i s neckssary because of the different

track pi t gatectors are théh leﬁrailhﬁt@‘d)rést ReaeRi @.hdﬁnéé\estgnamt i on
- : or track error. 51gna1 o :

In order to render poss:.ble playback of

_:Lnformation stored at a lower storage dens:.ty despite

‘5 not having car_ried out matching between the gize of the . |

light spot _and ‘the size of the '_info_rmation” memory
-location or the pit size, signals which represent t_he-.
‘information being 'designated as da'ta below, a detector

is used to detect a data signal, recorded with a higher
.10 dens:.ty 1n a known way In order to provide the data
s1gna1 recorded with a lower density, the data s:Lgnal'

is guided via a means Whlch evaluates the rise in a
'signal, in . order to generate a data signal
corresponding to the _actual information on the

‘15 ‘information carrier' of lower density. During scanning
' of the information carrier of lower densi_ty_by means of

a comparatively smaller spot, the signal obta_ined' by

the detector is initially falgified since, for exenmple,

the principle of destructive 1nterference, used so far

20 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 wusing a
‘flipflop. A data signal is provided which 'corresponds

'25 to the data signal which woi_ild be produced upon
playback in a playback device and which corresponds to

the storage density of the information carrier. 'For a
sampling device which uses the .so-called three-beam
principle for the track guidance, in the beam path a

30 means is prov:Lded with the aid of which two additional

| | beams can be imaged on the disk. These additional beams
"are in this case at a distance from one another which

‘is matched to the wider tracks of the informat:.on
carrier of lower 1nformation storage . de_ns:Lty _

35 -Furtherrﬁore, " these beams are assigned detedtors by
means of wh1ch a’ corresponding track error signal is
‘obtained in a known way The result of this is that
1nformation carriers of different 1nformation storage
den51ty can be played back on a playback dev:Lce. In
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to provide, dé9FUESEIY mation carriers of .different st or age den5|ty,
a recordi ng and/or playback device 10 which.is. conpati bl e or can be used

- kor different optical information carélers despite a functional
relationship to be satisfied between the 3ize of the . information nennry
| ocation or pldrdaxzetcanalct hénsn:he cefnv:.sageht: waghonsihie heamiopatbhdngi ng

t he wavel engt Ryf txje‘?:o]r.% %‘?yroy a%b tclﬂe Bg(;g_(r?bgal u%%errlgr e{n%h the

~ objective | ens. I'S achieve
features specinaiddem off & rﬂaaqelammvldsmsmlh@b%usf a daéﬁelrspﬁrewayeare

5p30|f'3d 'niﬂEth%pCt%rnsofzoan objectiv@ PakhisCUhakinghea AicKangkd -
I ncreasing_ the antlt I nformati on whi ch can,_he stored on~an

'|nfornat|oﬁ céFWFﬁPq W?ﬁ(w%% i BRCcALr 1§ Pysible to use only

ohe optical system in one device to operate 1nformation
carriers ‘of different storage density and, if approprl-'
ate, also of different storage type. Thus] it is
advantageously'possible to produce compatible recording .
10 and/or playback devices which ‘are suitable for
operating with information carriers of different
| storage density'and, if appropriate, also of different
- storage type. ' o
A spec1a1 case may also be nentioned which
15 obtains when the storage densities of the information
' carriers differ by an 1ntegra1 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
20 which are already generated with only one grating can
be used for the purpose -of track guidance.
It is therefore poss:.ble to conceive 1n an
'advantageous way devices which, for example, render it
~ possible both to operate a video ‘disk having a high
25 storage dens1ty and to operate an audio disk . hav1ng a
low storage density in a device hav1ng only one optical
system. o : L
- However, the use of the invention is not
restricted to information carriers of the same storage -
30 type' and - having different ‘information  storage
| _densities, but isi'also' possible For information
' carriers: of different storage type having different or
1dent1ca1 1nformat10n storage den81t1es.' _ o
- The 1nventlon is explained in more detail'
35 below, with the aid of exemplary. embodlments, in
: drawings, in wh1ch~ o . o '
_Figure 1 shows a schematic sketch of tracks and spotsi
 for information carriers having different storage
densities;
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_hi gher st or aged ARSI IYKSGr nenory structures with smal | er di nensions. As
- al ready-nentioned, neans are 25 known which permt the realization of
epti cal i nf or mat i on carriers, simlar to CDs and MJDs, of hi gher
.storage density, and also render correspéndlng _ recordlng and. pl'ayback
~devi ces posmﬂ:ﬂ.@renzt hslsows aontsehiemathie | rsleetcmn ofrvas, detegmmr cuI ar,

to 30 specify,.. i&ﬁé& Ofar?d p%}géalc\lé&d@\%@?t idg! '% y e%éék dance

i ndi vi dual recor g and/ of pla a sol ution. renders.
~it possible t%ngmﬁlale |nfornat|on carriers customary to date even in
~devices for pj ﬁf@cﬁrm%héwscaér'B&ﬁeﬁ&thbghgkeibﬁraﬁﬁ C%&%Et)sidhé¥5 o

met hod and a deV|ce are_speci fied which render, Vpossmle to use, in

- just one @eviRPPLIRG | fPBr nﬁPFBﬁ“‘atloﬁar F%F%eﬁ'&\n NGVARG
COrresponmlubﬁora@s densities,

Figure 4 shows a schematic sketch of an arrangement
for data signal playback and _track guidance of
_ different 'information carriers, having only " one
10 scanning ‘direction, ' o N
Figure 5 shows a 'sch'ematic sketch of the grating
‘arrangement, D ' .
Figure 6 shows a schematic sketch of the acquis:.tion
of data s:.gnals for information carriers hav:l.ng differ-
15 ent storage dens:.ties, and ' _
.~ Figure 7 shows a schematic sketch of the tracks and
| spots for 1nformation carriers hav:.ng double or . half
the storage dens1ty.
In the schematic sketch in accordance with
20 Figure 1, tracks and spots are represented for informa-
tion carriers IT1, IT2, which have different storage
‘densities, and which despite different storage
dens1t1es or track widths of the 1nformation carriers
-IT and IT2 permit track guidance according to the 3-
25 Dbeam track following method using just one optical
' gystem. By comparison with the 's'eco'n_d 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
30 pit size or size of memory location and a smaller track
pitch. The first information carrier IT1 may ‘be, for
- example, a video disk, and the second recording'carrie_r
IT2 .may be, for e’xﬁple,' an ‘audio disk. Information is
recorded on the audio disk or CD or compact disk in
35 digital form as a_ spiral track of successive
dep'ressions, the so- called pits. The track pitch of
optical 1nformation carriers of the present Ch standard
'is 1.6 um, and the pits have a width of 0.6 pm as well
as a depth of 0.1_2 um, and the length of a pit or the |

ty
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present norm L4t i on carriers of hi gher storage density,
w thout this reqwrlngthe wavel.ength of the '

REPLACEMENT SHEET - - - 3- | aser used cf t he

nunerical aperture of the Obj ective Ipéns to be changed.

I S an aspect
. sanme optical

10

. light, and a smaller light spot dJ.ameter |
. size of the light spot can thus be achleved by using a
- Iight source of shorter wavelength. Semlconductor
'lasers pre_sently used have _a' wavelength of 780 nm.

15

.20

25

30

35

_ dlsk

distandenVeetwesn t owos @idd warlesndnopihe:aranget batweenhe

s°y§t eghao3er§sqh‘e’_ compare Philips tech. Rev. 40, 19825
No. 6, page 156. These standard values also apply to

~the mini disk. The higher storage capacity of the
_ m:.n:.dlsk is not achleved by a. higher storage dens1ty of
the 1nformat10n 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‘pct'

is determined both by the numerical aperture of ‘the

objective lens and by the wavelength g 'he_ laser

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 _tilting of the: disk and optical
imaging errors 'additionally _ occur. ‘In order,
: nevertheless, to be able to use a hlgher numerical
.._'a'perture in order to produce a smaller 1light spot'
'_diameter, the substrate‘ thickness of the information
_carrler is reduced, as is provided, for example, for a
digital video disk (DVD) or super dens:.ty disk (SD) to

be expected. Whereas a numer:_.cal ‘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 t11t1ng of the
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5 track gui dal&@laeemmung to the t hr ee- beam t rack - foll owi ng net hod

even for opti.cal information carriers havi ng di fferent information
“track widths or different track pitches, and it-is a further aspect of
the - i nvention to render playback posSible with a lower 10 storage

density of -stored Infﬁémseorbfdasm:ﬁaﬂlétotll ghthafgdtd 62r & eTi gmit
mat chi ng bet ween t he SI e of_ the ' ot and the size of the

“information nBARFGS  OF ocBRIRERF th‘@ag‘? eg ~.to scan  gpkical
achi eved by rrfﬁﬂematﬁonormmtérs 1ﬁou&dqorhbmvetnﬂ/ travd ayhackremyitce

i on P SHERE dheormaldh, eHBLi P8, oio°chs, el *FrlhitatlaR T O
wavel engt I$ andasiet &k |playedpbasckarasing clsuch devicesti Shet oreasomyrating
'prow ded for EBrmt'i’ﬂ h{&£ethe principle of destructive interference
used for scanning. The principle of destructive'
_1nterference consists in that opt:.cal scanning of the
pits, which are formed merely by depressions in a
10 uniformly reflect:.ng layer, is ach:.eved by focus:.ng the'-
'scanning light spot in such a way that the light
component reflected outside a pit is approximately the:
same as the light component ref-lected from the
“depression and the 1light components extinguish one
15 another by destructive interference, with the result o

that an attenuation of the intensity can be evaluated'

as a scannlng signal There exists between the pit s:.ze

or sn.ze of the storage structure and the s1ze of the
_1lght spot a functional relationship which is to be__
20 satisfied and which, for other reasons, 'is also to be
. satisfied 'in the case of optical information carriers_
of phase change type or others. This applies partly
‘also to a magneto- optic 1nformation carr:.er, " the so-
called MOD, in which the :L_nformation storage cr :

25 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 -cbserved with the accuracy applying to the pits,
30 it is also necessary here to take account of a certain
' functional relationship in the ) case of information
'ca'rrier's' of different storage density, in particular
'w:.th regard to 1nformat10n carriers hav:.ng a reduced
‘track pitch. _ _ _ , o : o

35 . Secondary beams ‘E, 'F suitable for track
o '-guidance are. to be prov:.ded in ‘accordance ‘with Figure
la in such a way that the light spot formed by the
secondary beams E, F are centred onto the edges of the

~ pits, with the ‘result that their ‘centre p01nt is
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20 - beans froh931488EFKBeam has in the beam path of the scanni ng unit

at |least additional secondary beam detectors and, -if appropriate, a.
second grating or further gratings. The second grating can be provided
with the first grating on a substrate, “tHe “grating 25 strlctures being at

an ‘angl e to.capproximatelyp atdaalifo the dnﬁcaﬁmsooﬂathebm&dtnnaﬁItﬁée for
different tragke i Yetisod s 20ddi0nal, At (BE: Yedddddiiediidbt ! onal

gratings are enerate addrt secon h dre at a
di st ance frorrtbaepaﬂ:ot hEhe wisieciondary0 beamsh&d tlb are rpepetdedeinr sk

wi dt-h. Thi s aﬁgadiﬂﬁabr tréﬁﬁﬁﬂd“kaéﬁloﬁl5?es?@@t1§€19he&eﬂaﬁfdémﬁb are.

left .. .continuous I.n the beam path, so th mul tiplicity :
‘secondary 3 bebhg I“Iaé-ln DeAT BEt (MHR chighkr SPOYr M. TR ARFANIIWRRE pi t ch
or different réﬁﬁktsﬂﬁrbmabpllttlng up the laser beam by means of a

'gratlng 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
10 of the pits is required for the purpose of providing a
track guidance or track error‘signal. The alignment'of N
“the 1light Spot formed by the secondary'beams E and F
with the centre point at the pit edge ig undertaken 1n.'
'order to achieve as large a detectlon s1gna1 as
15 possible. In the case of such an adjustment, the 11ght
o reflected from the 1nformatlon carrler is subjected. to
~ a maximum influence by the pits. This results from the
use of the phenomenon of destructive interference,
which has7a1ready been addressed and is likewise used
20 for track guidance. In order to generate a track
'guldance error 51gnal the s1gnal of the secondary beam
leading the main 1lght spot M is compared with that of
B the slgnal detected. by the trailing secondary beam.
Filters are used for this purpose, but are not
25 represented in Figure 2. If the three-beam system'in '
accordance with Figure 1a, which is provided for an
informatlon carrier IT1 of high storage den51ty, is
‘also to be used to read a recordlng carrler of
relatively low storage den51ty in accordance with the
30 _information'carrier IT2 and Figure 1b, secondary beams
G, H are like-wise to be pos1tloned at the edge of the
pit. These secondary beams G, H are at a distance from
a centre line (not represented) of the plts which
likewise corresponds_ to half the pit width. This
35 dlstance is 1ncreased by comparlson with the dlstance'
' represented 1n Flgure la. The secondary beams_E and F
are likewise represented in 'Figure ‘1lb in a fashion
analogous to Flgure la. Since the secondary beams E and
F in Flgure 1b do not occur w1th thelr centre points at
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35 per manent}9514882¥kKed onto the information carrier. Track

following in conjunction with two Iikew se additional detectors for two
~systens is achieved using - one scannej1 by adjusting the additional
~grating to the larger -track pitch ™He i gnal s of the corresponding:

REPLACEMENT Sth&Tpit edge, a detection signal ema#natingddirem othemre
t hen eval uat eglff b a(‘sﬁb%l{:'aq&'}.%%.ﬁ} gs}ﬁaller 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
.5 Figure 1 with auxiliary 1lines extending- through the
centre point of the main beam M and encllosin'g an angle
'B. The secondary beams E, F, G, H required for track
guidance in conjunctlon w1th 1nformat10n carriers IT1
IT2 of different storage dens1ty are generated by means
10 of an opt:Lcal system represented in Elgure 4. The
~ optical system in accordance with Figure 4 comprises a
~laser diode LD, which provides the 1aser' bea.m, two
gratings Gl, G2 arranged in the beam path to a beam
-splitter, the beam splitter ST, an objectlve lens OL,
15 the informatlon carrier IT and a detector P. In
accordance with Figure 2, the detector has five
detectors, the de'tectors PE- PF . PH-PG being 'proyided
‘for the -purpose of detecting ‘the secondary beams E to
H. These detectors include a detector PM, which is
20 provided for the main beam M and is _cons.tructed' as a
- four-quadrant detector ABCD. Both the information
'signal and a focus error signal FE are provided by
means of th:.s central detector. The detectors PE, PF
and PG, PH are respectlvely connected to a dlfferentlall_
25 amplllfler DV1 and DV2, .respect:.v_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 t:rack_ error signal
- TEl, TE2 provided by the respective differential
30 amplifier DVi1, ‘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 w1th F:Lgure 5, - the
35 gratings G1, G2 can be arranged on a substrate or be
prov1ded as individual gratlngs Gl1, G2.
| 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 differ from one another by_ an 1ntegra1
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~.or track erro¥O514881*Ku ~In order to render possible playback of
i nforrratlon stored at a |l ower storage density despite 5 not having carried
_ Eout mat chi ng between the size of the Ilght spot- and the size of the
Ji-nformation menory * location or the- p’r:'t Size, signals which represent _
‘the mformwltiploemﬁghdesegmadedoastm:a bebragea deisityr or the used

1o orter 1o phbE HiSRRL AEAL CBhg A ST SOARE | Xl bhaY VY
data signal secordauydedansact hdgherwoirdarev shdshe cardrespand ito @n
o signal, in g raltﬁlultg. &%r atfn é‘dd%gi‘oﬁ 9 %R secoﬁ?ﬁﬁ:’gswe hd1g to

“‘the actual |noma|on ormation carrier enS|ty
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carrlers ITi, IT2 in a playback device, only additional
'photodetectors PG_, PH then have to be provided. '
' ~ 'In addition to these statements for two
different ih_foi‘mation carriers IT1, IT2, the principle
10 is 't_of be applied correspondingly to a plurality of
different information carriers _. IT1...ITn with a
corresponding numb_e.r of gratings and detectors. '
In addition to the problem 'of track guidance,
- the retrieval of information represents a further
15 problem in information carriers of dlfferent ‘storage
density. Figure 3 illustrates by means of the signal
characteristics Si, S2 that given a different pit width
differe'nt' -'sig_nal characteristics S1, S2 are detected as'
. information or data signals by means of a spot SP1. The
20 signal. charactéristics S1, 82 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,
25 - 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
30 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
'35_ 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 fllpflop 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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‘a conparati velly53#B818KUpot | the sighal obtained by ‘the detector is

dqnitially falsified since, for exenple, the principle of destructive
i-nt erference, used so far 20 for scannlng_2 is not effective because of the
“incorrect . matching of the size of thé“i'ght spot and pit size, - I.n

the case of afder tthisfaisifitheti dackf tﬁhaweteneedelghtstgﬁﬁburtean be
_-advant ageousl #Ha ed ng pf A S rOV|ded

whi ch corresp%nn ?5;%{851 t hE dg‘t asg-@me fl%#ché%?ﬂ d proﬁg fupog1 :

pl ayback in asiignpdacihsdethue amlsmﬂléﬁléwtesﬁfbrm tadlothelt h&y®oeor ofe .

density of thedf1Q¥Rd,ONthal '+8ke F¥ @he sSARRLVET SEVitdfe Waighaises
the so-called three- bea,m vé)“ nci pl.e for the track qui dance, ,in"the beam

path a 30 PreafdaracheR 2 hWPHE A ihAR GRi OfF 1WF ed oddrrectiyheans
;can be |maged1<m tdrzieda‘ Skto Thﬁé@omblmd:tonathéeacs:.glnal data signal '

exactly.
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.are:in this cab®SM4881EKdt ance from one another whi ch
wi der tracks of the i nf or nat i on ccarrier “mmwlua“lﬂimmll
storage .density. 35 Furthernore, these beanB are rs by

“means of which a corresponding track.erro¥3signal is ¢ lobt"aifed*in a -

known way. The result of this is that
i nfornmation stprage élen3| tybfgn rbe%&dayed back on a pl ayback devi ce.
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ompat ing and/or playback dev1ce
hav1ng means for ‘track guldance accordlng to the three-
beam method for dlfferent optical 1nformat10n carriers,

_in partlcular ‘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 optlcal system which has a
wavelength and numerlcal .aperture matched to- the

highest storage den81ty, provides a PpPlurality of

- secondary beams"(E, F, G, H) matched to the respective

track width, and has a number of secondary beam

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

number of different 1nformatlon carriers.

2. Compatible recording and/or piayback dev1ce
'accordlng to Claim 1, characterlzed in that the optical

system for generat:.ng a: plural:.ty of secondary beams

(E...H) matched to the track width of different
information carriers (IT1, IT2) has grids (Gl1, G2)

whose grid structures are rotated relatlve to one
another by an angle (B). '

3. o Compatible recordlng and/or playback device
having means for track guidance accordlng to the three-
beam method for different optical 1nformatlon carriers,
in particular of dlfferent storage densities,
characterized 1n that the 1nformat10n or data signal of

an optlcal 1nformatlon carrier (IT2) of relatlvely 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

.1nformatlon carrier (IT2) by the main beam (a).
4. ' Compatlble recordlng and/or' playback dev1ce
according to Clalm 3 characterized in that a flipflop

is used as means for. reconstructing the information or
data signal of an optical 1nformatlon carrier (IT2) of
relatlvely low storage dens1ty :
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;5. order 12514881 K¢ he envi saged way on the beam path in t he
recording and/ or pl ayback device, use is nade - neither of a laser
providing light of a different wave- ) | ength nor of an objective |ens
having a changed 5 numerical ‘aperture,” afti yet it is possible to use only
one optical systemin one device to<nnhsﬁradﬁﬁornat|on carriers of

d t ifferent '
Storage type. Thuse 1t 1 Lofbtitte YOI AY apa R nfdfadh deelompatibl e
recording 10 %nkf or plHybhekandebiess ofhitte -imeensibhabbe pricfide, o
~operating wtdespm@rfﬁfbmatfaﬁrbsme% odéféff %}Eent stb2hgde fIgNs 1Y

- al so of different
.and 'f apgroprlate' a2 recordlng and/or playback dev1ce which is.

compatlble or can be. used for different opt1ca1
-1nformatlon carriers desplte a functional relatlonshlp
which to be" satlsfled between the size of the
1nformation memory locatlon or plt size.and the size of
10 the light spot without changlng the wavelength of the
laser used or changlng the numerical . aperture of the
~ objective lens. _ _ o
2.2.  According to the invention in order to
_ 'operate optical information carriers (IT1, IT2) of
15 different storage densities use is made of an optical
system wh:.ch has a wavelength and numer:.cal aperture
matched to the highest storage dens1ty, prov;des a
plurality of secondary beams (E, F, G, H) matched to
the respective track w1dth - and has a number of
20 secondary beam detector pairs which corresponds to the
. number of different  information carriers. The
information or data signal of an optical 1nformatlon
carrier (IT2) of relatlvely low storage den31ty in the
‘compatible recordlng and/or playback device is then
25 reconstructed using a means for detectlng the rise in
' the s1gna1 of the information carrier (IT2) which is
detected from the 1nformatlon carrier (IT2) by the main
beam (4) .
2.3 The field of appllcatlon relates to recordlng
30 and/or playback devices which can be ‘used for
information carriers of dlfferent storage dens1t1es
such as, for example, audlo and v1deo CDs.
3. : Figure 1
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A speci al case may al so be -nentioned which 15 obtains when the storage

densi tD@4/080 the i nformation carriers 'differ by an integral nultiple.
In this specific case, it is not necessary to provide an - . addi tional
~grating .in the beam path of the -optical _ system since then the _
secondary beans -of higher order 20 whi b/ Bre al ready generated with only
one grating can be used for the purpose of track guidance.

It is therefore p055|ble to conceive in an advant ageous way deV|ces

whi ch, for exanple, render.it possi bl e both to operate a video disk

haV|ng a high 25 storage density and to ? erate an audi o di sk having a
| ow st orage density in a device having onl i Tone optlcal . system
~However, the use of the invention is not

:@Q

DQOL -)g,

T2

.._.b) .

Fig.1
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kestricted:to i nformation carriers of the same storage 30 type and

__hawB%q4 gafferent information  storage densities, but 1is also
poss 40 i nformation carriers of different storage type haV|ng
different or i dentical information storage densities. - The
invention is explained in nore detail 83f below, wth the aid of -
exenplary enbodinents,  in drawi ngs, in which: - Figure 1 shows a
schemati c sketch of tracks and spots for information carriers having

different storage densiti-es,
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- 6- . Figure 2 shows a 'schematic sketch of a ‘detector
arr angeggymgoand the formation of a track guidance si gnal , Figure 3
shows a schematic sketch of data signal 5 sanpling for information
carriers having. different storage densities, Figure 4 shows a-
schemati'c sketch of an arrangenent . of6data signal playback ‘and track
_ gwdance of - different i nt rmation carriers, having .only one 10
scanni ng direction, Fi gurl 5 shows a schematic. sketch of the grating
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.arrangenent, Figure 6 shows a schematic sketch of the. acquisition
‘of data S|gnals for information carriers having differ- 15 ent storage

dens §4 €060 and Figure 7 shows a schematic sketch of the tracks and

spots for information carriers having double or half t he storage
density.. In the schematig/gketch in accordance with 20

Figure 1, tracks and spots are represented for infornma- tion carriers
| T1, 1 T2, which have different storage densities,.  and whi-ch despite-
different storage - densities or track mﬁdths of the information

carriers . | T1 and 1 T2 permt track gui dance according to the 3-. 25 beam-
track follow ng nethod using just -one. optical . system By -

conparison with the  sec

LD

Fig.4
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ccarrier T2 in accor dance with Figure I'b, the first ~information carrier
hi gher storage density, which '

iITllﬂr@g E&ented in Figure la has a
Ees oma smaller 30 pit size or size of memory |ocation and a

smal ler track pitch. The first information carrier IT1L may be, for _
‘exanpl e, a video disk, and the second5déiord|ng carrier | T2 may be, for
‘exanpl e, an audi-o dlsk Information is  recorded on the audio disk or CD
or conpact disk in 35 "digital form as  a spiral track of successive
-depressions, the so-called pits. The track pitch of optical information
carriers of the present CD standard is 1.6 pm and the pits have a
width of 0.6 [err] as well as a depth of 0.12 [err] and the Iength of a
pit or the :
<
T.Wﬂ‘n
G2
Gl —(({IH
b
""M
ol
Fig.5
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REPLACENENT SHEET o -7- di st ance bet ween

two pDO4/06Yries in the. range betmeen 0.9 and 3.3 pm conpare Philips
tech. Rev. 40, 1982, No. ‘6, page 156. These standard val ues al so apply
“to t he m:ni dISk The -hi gher - storage.capacity of the 5 minidisk is not
achi eved by a hi gher storage density of6/6 the information carrier but by
conpressing the infor- . - mati on before recording. For the purpose of

opti cal - scanni ng -and/ or recording of pits of smaller dinensions

b)

Fig.? o .This Sheet Has Been R,
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tihe wavel ength of the |aser light,

-thus be achi eved— by toRpaEiBle relcoddin! 30%@1%94‘ plagbla?ic \EaalRngt h.

- Seni conduct or
* However, sem

| asers gresent%y use

wavelength of 780 nm
conduct or FBSer sLB¥ ta?‘?’éadfeﬁwﬁﬁr‘? whiteh 2 FIRafetble

L It Is necessary to 10 focus the |aser
| ller size of light spot. In this case, the
et erm ned both by the nunerical -aperture of

and a

spot dianeter or @a snalleril5 size of the light spot can

ght

‘Wi th a wavel engtbrdibhg oah@/o80 plhaybadk20 decrtia:last | tfadr veplagding S wx@ect ed

£§§88§nc ﬁ$?rggﬁglbf%€0%$£§%§£: ad| ggc%gvgﬁgﬁévﬁggerator

power |os$ occarrmgsthérébﬁfeaenbeston@gesdeaalby a

fromopti cal
crystals.

10

" In the future ever higher storage capacities
and data rates will be required for computers and for
devices in consumer electronics as well as in the
multimedia field. In the case of optical memories, a
higher storage capacity can be achieved by reducing the

: information memory locations and the light spot which

15

20

25

30

35

scans the information layer. For this purpose, it would
be neces-sary, for example, to use 1light having a
shorter wavelength or an objective lens having a higher
numerical aperture. Since laser diodes having an
arbitrarily short wavelength are not, however,
available, these two methods can also be combined. The

information memory locations on the information

carrier, which are designated as pits in the case of
the CD, can then be shorter, on the one hand, and the
distance to the neighbouring track can be reduced, on
the other hand, without undesired crosstalk thereby
occurring. Furthermore, optical information carriers
such as, for example, read-only systems, rewritable
disk systems, phase-change disks, magneto-optical disks
or optical information carriers yet to be expected
differ 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 reading out from information
carriers having a relatively high storage capacity to
read a disk having a lower density, that is to say
larger pits and a larger track pitch, or to write
information on it.

On the one hand, the pits or information
memory locations representing data are too large, in
comparison with the scanning light spot with the result
that intensity modulation in the reflected light occurs
only at the initial and final edges of the pits and, on
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;higher | aser power. It is advantageous to conbinejaj|25 t wavel engt h
H@é'ﬂgéﬂsgltu

“and increased nunerical aperture. However , neijt ]
~nunberical aperture be increased at will, siijnde_then the sys$téem
becones critical with regard to tiItiqg of thg disk and opti cal
imaging errors additional ly occur. In or de to

"be abl e to use tiehiofiher hanst. cat the casetofethe Usdeoftbhsrsauceléed .
smal l er 1ight shflee- beaﬂd apRL &k féh f QI?I fhégl Cm&%‘h o{ n'e g_r tion
or é&xa

‘carrier is reduced, as Is provid eo

di sk (DVD) or 8% EeRstHRCH sg(u{-%}c?o C eé‘ldééll.s a% athe

nunerical aper tgdcordarsy 45r| Sauxil &g fK&anié”le &waeaD ferNWs i ¢lack
aperture of _0.6 t,

__ raeﬂ S econes 055| lae for th Eptﬁ) I&'lfé)enféjz?gt It?:% \%th
‘acceptabl e §en§‘{’1 1GR oSt RE Y t BSFRPERn P of ¢
pitch.
' It is therefore the object of the invention
to provide, despite information carriers of different
storage density, a recording and/or playback device

10 which is compatible or can be used for different
optical information carriers despite a functional
relationship to be satisfied between the size of the
information memory location or pit size and the size of
the light spot, without changing the wavelength of the

15 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.

20 In particular,. the aim of increasing the
quantity of information which can be stored on an.
information carrier leads to information carriers of
higher storage density or memory structures with
smaller dimensions. As already mentioned, means are

25 known which permit the —realization of optical
information carriers, similar to CDs and MODs, of
higher stofage density, and also render corresponding
recording and playback devices possible. In this
context, the invention serves, in particular, ¢to

30 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

35 method and a device are specified which render it
possible to use, in just one device, both information
carriers having a storage density corresponding to the
present norm and information carriers of higher storage
density, without this requiring the wavelength of the



disk.

The use of a smaller lignt|spot or a TTght
source " of . shorter wavelength to scan optical 2 FERTRigyoN !
carriers would, however, have the result that infofnmation carriers

the present CD standard 5 cannot be playeg back using Such—dewi ces. - Th

reason
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laser used or the numerical aperture of CH& ‘objective
lens to be changed.

It is an aspect of the invention to use only
one optical system or the same optical system to ensure
track guidance according to the three-beam track
following method even for optical information carriers
having different information track widths or different
track pitches, and it is a further aspect of the
invention to render playback possible with a lower
storage density of stored information despite not
having carried out matching between the size of the
light spot and the size of the information memory
location or the pit size.

This is achieved by means of a compatible
recording and/or playback device which is produced in
such a way that use is made of an optical system which
is matched to the maximum storage density with respect
to wavelength and size of light 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 wunit at least additional secondary beam
detectors and, if appropriate, a second grating or
further gré.tin'gs. The second grating can be provided
with the first grating 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, or further additional
gratings are used to generate additional secondary
beams which are at a distance from one another which is
matched to the respective track width. This additional
grating or else . the further gratings are 1left
continuously in the beam path, so that a multiplicity
of secondary beams for information carriers of
different track pitch or different track width are
permanently directed onto the information carrier.
Track following in conjunction with two 1likewise
additional detectors for two systems is achieved using
one scanner by adjusting the additional grating to the
larger track pitch. The signals of the corresponding
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scanning. The principle of destructive I nterfer lahsS |l that
optical scanning of the pits, which are formed eqdsions in
a 10 uniformy reflecting layer, is achieved by f ' anni ng
light spot in such a way that the Iight” 4 ~conpohent side a

pit is approxidetiedtodsheare thefr evvaluwxtdd ohs SIS R gCEEgmaiom t he

‘depr essi on an

‘destructive .i

t s extingui sh one 15 another by
gq%&ez'eardé%%errcqus&%@ Tesult that an attenuation of the

intensity can be eval uatld ordess atacanemdersipoasib¥aer playbeck befieen

the pit size

_ ‘ st.@r age %ygj ed%fghg%
light spot a.fﬂ%ctlona re%a%?%%s%ﬁ = 18ﬁéys to 20&§§t?2 whi ch,
for other Peadifis haslng sepxwpiedt out matching between the size of the
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light spot and the size of the information memory
location or the pit size, signals which represent the
information being designated as data below, a detector
is used to detect a data signal, recorded with a higher

.density in a known way. In order to provide the data

signal recorded with a lower density, the data signal
is guided wvia a means which 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. During scanning
of the information carrier of lower density by means of
a comparatively smaller spot, the signal obtained by
the detector is initially falsified since, for exemple,
the principle of destructive interference, used 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 provided which corresponds
to the data signal which would be produced upon
playback in a playback device and which corresponds to
the storage dengity of the information carrier. For a
sampling device which uses the so-called three-beam
principle for the track guidance, in the beam path a
means is provided with the aid of which two additional

- beams can be imaged on the disk. These additional beams

35

are in this case at a distance from one another which
is matched to the wider tracks of the information

carrier of lower information storage density.

Furthermore, these beams are assigned detectors by
means of which a corresponding track error signal is
obtained in a known way. The result of this is that
information carriers of different information storage
density can be played back on a playback device. In
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.satisfied in the case of optical information carriers of ghase-chanje
‘type or others. This applies partly al so to a nagnet o/ opﬂ FER et i bn
carrier, the so- called MOD, in which the informatig¢n|storage or 25

pl ayback of information is-based essentially on rotdtion of the
direction of polarization of the light. = 5 Al though th ' b

magni tude of therder PBYAGE GrdOi NeniDeasle whye @f e bbatt papel smeed

not be observed with the accurac lying.to the pits, 30 it is also
necessary here tirbetﬁge"%f‘éﬁdtﬂ‘ut %‘%/déﬁgerﬂlzﬂ%’ ack Bt GnaliS%el &8 ofedle
the case of infmsighéewnof a Tasereppooidingf 2ight sfowadd fdwrsnty wave-

particul ar
track pitch. 3
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numerical aperture, and yet it is possible to use only
one optical system in one device to operate information
carriers of different storage density and, if appropri-
ate, also of Adifferent 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
gstorage density and, if appropriate, also of different
storage type.

A special case may also be mentioned which

 obtains when the storage densities of the information

carriers differ by an integral multiple. In this
specific case, it 1is 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.

However, the use of the invention is not
restricted to information carriers of the same storage
type and having different information storage
dengities, but is also possible for information
carriers of different storage type having different or
identical information storage densities.

The invention is explained in more detail
below, with the aid of exemplary embodiments, in
drawings, in which: |
Figure 1 shows a schematic sketch of tracks and spots
for information carriers having different storage
densities,

in
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gui dance are to be provided in accordance with Figure |4 §n such a way |
that the light spot forned by the secondary beans E, F are¢ QeHtprsl eyt o
t he edges of the pits, with the result that their centrg point is
- 9- _approximately at half the distance of the width of {he—prt—tn
relation to a centre line (not represented) of the pit. The secondary

beans E, F are [pigurec@ i shaws a schematic sketch of a- detéctor ~
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arrangement and the formation of a track guidance
signal, _
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
different information carriers, having only one
scanning direction,
Figure 5 shows a schematic sketch of the grating
arrangement,
Figure 6 shows a schematic sketch of the acquisition
of data signals for information carriers having differ-
ent storage densities, and
Figure 7 shows a schematic sketch of the tracks and
spots for information carriers having double or half
the storage density.

In the schematic sketch in accordance with
Figure 1, tracks and spots are represented for informa-
tion carriers ITi, IT2, which have different storage
densities, and which despite different storage
densities or track widths of the information carriers
IT1 and IT2 permit track guidance according to the 3-
beam track following method using just one optical
system. By comparison with the second information
carrier IT2 in accordance with Figure 1b, 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 location 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
optical information carriers of the present CD standard
is 1.6 um, and the pits have a width of 0.6 ym as well
as a depth of 0.12 um, and the length of a pit or the
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| eading or trailing fashion, respectively, relative to 5 the[main beam 0
main light spot M This arrangenent results fromsplitygi ngztg),:tt-@ems r
‘beam by neans of a grating into the main beam M and thg kecondary

E and F. The arrangenment of the |light spot, forned by |he

‘beans E, F, with its centre point at the?edge 10 of the pl.ts is required
for the purp f r gnar .
'_The al i gnnen?ﬁ%t%nc%r Oleﬂ{léa(é]&ht t‘ggolptlftorne gl ?glcez)n K%gbégkgg ga d F

with the centd.@ panat 3a8 tm@. ptompaye |Péllllr1(lk$rtm@h i Rev. 40del988,achieve
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the information carrier but by compressing the infor-
mation before recording. For the purpose of optical
scanning and/or recording of pits of smaller dimensions
and having a smaller track pitch, it is necessary to .
10 focus the laser beam onto the disk with a smaller size
"of light spot. In this case, the size of the light spot
is determined both by the numerical aperture of the
objective lens and by the wavelength of the laser
light, and a smaller light spot diameter or a smaller
15 size of the light spot can thus be achieved by using a
light source of shorter wavelength. Semiconductor
lasers presently used have a wavelength of 780 nm.
However, semiconductor lasers are already known which
provide 1light with a wavelength of only 30 nm. A
20 quantitative leap is expected from optical 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 power. It is advantageous to combine a
25 shorter wavelength and increased numerical aperture.
However, neither can the numberical aperture be
increased at will, since- then the system becomes
critical with regard to tilting of the disk and optical
imaging errors additionally occur. In order,
30 nevertheless, to be able to use a higher numerical
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
digital video disk (DVD) or super density disk (SD) to
35 be expected. Whereas 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 conjunction with
acceptable sensitivity of the system to tilting of the
disk.
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for this is the principle of destructive interference
used for scanning. The principle of destructive
interference consists in that optical scanning of the
pits, which are formed merely by depressions in a

‘uniformly reflecting layer, is achieved by focusing the

scanning light spot in such a way that the 1light
component reflected outside a pit is approximately the
same as the 1light component reflected from the
depression and the 1light components extinguish one
another by destructive interference, with the result
that an attenuation of the intensity can be evaluated
as a scanning signal. There exists between the pit size
or size of the storage structure and the size of the
light spot a functional relationship which is to be
satisfied and which, for other reasons, is also to be
satisfied in the case of optical information carriers
of phase-change type or others. This applies partly
also to a magneto-optic information carrier, the so-
called MOD, in which the information storage or
playback of information is based essentially on
rotation of the direction of polarization of the light.
Although the ratio between the magnitude of the
magnetic domains and the size of the light spot need
not be observed with the accuracy applying to the pits,
it is also necessary here to take account of a certain
functional relationship in the case of information
carriers of different storage density, in particulai‘
with regard to information carriers having a reduced
track pitch.

Secondary beams E, F suitable for track
guidance are to be provided in accordance with Figure
la in such a way that the 1light spot formed by the
secondary beams E, F are centred onto the edges of the
pits, with the result that their centre point 1is

| at§GAT y |WE RS age
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| i kewi se corresponds to half the pit width. This 35 distan¢e|is 1 ncreased
by conparison with the distance represented in Figure | a. qﬁsqquqﬂﬂfy
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approximately at half the distance of the width of the
pit in relation to a centre line (not represented) of
the pit. The secondary beams E, F are provided in a
leading or trailing fashion, respectively, relative to
the main beam or main 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 is undertaken in
order to achieve as large a detection signal 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
the signal detected by the trailing secondary beam.
Filters are used for this purpose, but are not
represented in Figure 2. If the three-beam system in
accordance with Figure 1la, which is provided for an
information carrier IT1 of high storage density, 1is
also to be used to read a recording carrier of
relatively low storage density 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 increased by comparison with the distance
represented in Figure la. The secondary beams E and F
are likewise 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
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the pit edge, a detection signal emanating fromthem
substantially smaller than the signal detected by nean f the
secondary beams G and H. The auxiliary beans E and F RS EEBI9RJ {H
are illustrated in 5 Figure 1 with auxiliary lines extendinglthrough the
centre point of the main beam M and enclogjng an angle [err]. The
secondary beans  E, F, G Hrequired for track gui dance-i-R--canfLnct.l-on.. ..
with informatibRec®it cpdder1a deteqbion gigpadegmanaking &0 tSheme

generated by nefD: be @ubditaeifidaly sstedErer eghgfehed éirgri%wtd&&t%&leLD
Whi ch pr ovi desPY NBSRASePodd TREPRArE HeFRg s CRRAGH - T gt A THE boam
path to a beanbeamss@ iandédr F tdee welhin sl iGt andSH aneoljldustratiednsi®l, 15
the informayiop;garLi &f Lhc¥dadxdfi86h° 1 fned "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 conjunction with information carriers IT1,

IT2 of different storage density are generated by means

10, of an optical system represented in Figure 4. The

optical system in accordance with Figure 4 comprises a

laser diode LD, which provides the laser beam, two

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

splitter, the beam splitter ST, an objective lens OL,

15 the information carrier IT and a detector P. 1In

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

20 provided for the main beam M and is constructed as a

four-quadrant detector ABCD. Both the information

signal and a focus error signal FE are provided by

means of this central detector. The detectors PE, PF

and PG, PH are respectively connected to a differential

25 amplifier DV1 and DV2, respectively, for the purpose of

forming a track error signal TEl and TE2, respectively.

In accordance with the respective information carrier

ITl, IT2, use is then made of the track error signal

TEl, TE2 provided by the respective differential

30 amplifier DV1, DV2. Provided in accordance with Figure

4 for the purpose of generating the secondary beams E

to H are two gratings G1l, G2, whose grating lines are

at an angle B relative to one another in accordance

with Figure 5. In accordance with Figure 5, the

35 gratings Gl1, G2 can be arranged on a substrate or be
provided as individual gratings G1, G2.

It may be mentioned in this connection that a

second grating G2 is not required if information car-

riers IT1, IT2 differ from one another by an integral
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detectors PE-PF, PH PG being provided for the purpose}o

secondary beans E to H. These detectors include a detgc}

20 provided for the main beam Mand is constructed as a f our - quadr an

detector ABCD. Both the information signal and a focup error signal FE
are provi ded by nmeans of this cenfrit detector. The dbtectors PF,__PE

and PG PH ameltepmectwi/tﬁiyrégaﬁactt&ﬂ tneard|s‘a‘cﬁfaejﬁiaénaﬁtfmmﬂftné DV1

and DU2 LoBEL Bl | 950" B PGRELSho. o BRERRAeR, ATKpBhEgLe® on
information escondary belaliB dffhighes: isrdemn whidieh otorhesperdkter apr
B bt SR Vi degac otk Al sl
: 5 F. In order to be able to operate such information
carriers IT1, IT2 in a playback device, only additional
photodetectors PG, PH then have to be provided.
In addition to these statements for two .
different information carriers IT1, IT2, the principle
10 :is to be applied correspondingly to a plurality of
different information <carriers ITl1...ITn with a
corresponding number of gratings and detectors.
In addition to the problem of track guidance,
the retrieval of information represents a <further
15 problem in information carriers of different 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
20 signal characteristics S1, 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 information carriers IT2. In order,
25 nevertheless, to obtain 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 provided which evaluates the rise
in the signal characteristic S2. This means is
30 preferably formed by a £flipflop. Figure 6 shows an
appropriate circuit arrangement, in which the data
signal of the information carrier DSIT1 is obtained
directly or as DSIT2 via a flipflop FF at the output of
a summation amplifier S which provides the aggregate
35 signal of four quadrants A, B, C, D. A rising and
subsequently falling edge of the signal characteristic
S2 are detected by means of a flipflop FF. Since the
signal itself has an eight-to-fourteen modulation, the
data signal can be directly reconstructed. The reason



4 for the purpose of generating the secondary beans E to Hare two
gratings Gl, G, whose grating lines are at an angle [err] relative to
one anot her in accordance with Figure 5. In accordance with Figure 5,
the 35 gratings GlL, & can be arranged on a substrate or be provi ded as
i ndi vi dual gratings Gl, @. It may be nentioned in this
connection that a second grating &1@s-not required if information car-

riers ITL, lE%fﬂfgﬁﬁsfrfg]ogﬁeanQQE@'[%héﬁl Eﬁggrakght to-fourteen
modulation is a symmetrical code. The sign of the

signal is thus insignificant. With another type of

modulation, the rise of the S curve of the signal

5 characteristic S2 would have to be evaluated directly

in order to reconstruct the original data signal
exactly.
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having means for track guidance according to the three-
beam method for different optical information carriers,
in particular of different storage density,
characterized in that in order to operate optical
information carriers (ITl, IT2) of different storage
densities use is made.of an optical system which has a
wavelength and numerical aperture matched to the

‘highest storage density, provides a plurality of

secondary beams (E, F, G, H) matched to the resgpective
track width, and has a number of secondary beam

- detector pairs (PE-PF, PG-PH) which corresponds to the

number of different information carriers.

2. Compatible recording and/or playback device
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 (Gl1, G2)
whose grid structures are rotated relative to one
another by an angle (B).

3. Compatible recording and/or playback device
having means for track guidance according to the three-
beam method for different optical information carriers,
in particular of different storage densities,
characterized in that the information or data signal of
an optical information carrier (IT2) of relatively low
storage density in the compatible recording and/or
playback device is reconstructed using a means for
detecting the rise in the signal of the information
carrier (IT2), which signal is detected £from the
information carrier (IT2) by the main beam (3a).

4, Compatible recording and/or playback device
according to Claim 3, characterized in that a flipflop
is used as means for reconstructing the information or
data signal of an optical information carrier (IT2) of
felatively low storage density.
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‘correspondi ng nunber of gratings and detectors.
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can = be use different optical

‘information carriers despite a functional relationship

which to be satisfied between the size of the
information memory location or pit size and the size of
the light spot, without changing the wavelength of the

.laser used or changing the numerical aperture of the

objective lens.

2.2, According to the invention in order to
operate optical information carriers (IT1, IT2) of
different storage densities use is made of an optical
system which has a wavelength and numerical aperture
matched to the highest storage density, provides a
plurality of secondary beams (E, F, G, H) matched to
the respective track width, and has a number of
secondary beam detector pairs which corresponds to the
number of different information carriers. The
information or data signal of an optical information
carrier (ITéf of relatively low storage density in the
compatible recording and/or playback device is then
reconstructed using a means for detecting the rise in
the signal of the information carrier (IT2) which is
detected from the information carrier (IT2) by the main
beam (A).

2.3 The field of application relates to recording
and/or playback devices which can be wused for
information carriers of different storage densities
such as, for example, audio and video CDs.

3. : Figure 1
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- 12 - for this is the fact that the eight-to-fourteen modul ation is

a symmetrical code. The sign of the signal is thus insignificant. Wth
anot her type of nodul ation, the rise of the S curve of the signal 5
characteristic S2 would have to be evaluated directly in order to
reconstruct the original data signal 2I6exact ly.
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characterized in that in order to operate optical information carriers
(I'T1, -1T2) of different storage densities use is made of an opti cal
system whi ch has a wavel ength and nunmerical aperture matched to
the 10 , highest storage density, provides a plurality of

secondary beans (E, F, G H) matched tz t he respective track width, and
has a nunber of secondary beam ded 6 or pairs (PE-PF, PG PH) which
corresponds to the nunber of different information carriers. 15 2.
Compati bl e recordi ng and/ or pl ayback device according to Caim1l,
characterized in that the optical system for generating a plurality of
secondary beans (E...H matched to the track wdth of different
information carriers (1T1, I1T2) has grids (GlL, &) 20 whose grid structures
are rotated relative to onme— N T T
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anot her by an angle ([err]). 3. Conpati bl-e recordi ng and/ or

pl ayback devi ce having neans for track guidance according to the three-
beam net hod for different optical information carriers, 25 in particul ar
of different st orage densities characterized in that the
information or data signal of ﬁﬂﬁilcal information carrier (IT2) of
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data signal of an optical information carrier (1T2) of relatively | ow
storage density.
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