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The present invention relates to a device for
5 reading from and/or writing to an optical recording
medium which has at least two information carrier layers
spaced apart from one another, according to the preamble
of Claim 1. .
A device of this type is disclosed in
10 UsS-A-4,908,813. What is disadvantageous in the case of
this known device is that the optical recording medium is
provided with layers sensitive to different wavelengths,
which consequently makes it necessary to provide the
recording device with a plurality of lasers of different
15 wavelength. Depending on the wavelength, these lasers are
relatively complicated and cost-intensive.
The object of the present invention is to propose
a device for reading from and/or writing to optical
recording media having a plurality of information carrier
20 layers spaced apart from one another which permits a
plurality of information carrier layers to be read out
and/or written to simultaneously using light of a single
wavelength.
This object is achieved by means of the features
25 specified in the characterizing part of Claim 1. This has
the advantage that simultaneous reading from or writing
to or simultaneous reading from and writing to the
optical recording medium is made possiblé using light of
a single wavelength. The different propagation behaviour
30 enables the two partial beams to be focused onto two
different information carrier layers by means of a simple
optical unit; the different polarization enables simple
separation of the partial beams in the detection unit.
The device according to the invention may be suitable
35 both for reading from or writing to and for reading from
and writing to an optical recording medium. The optical
recording medium may be in the form of a disk, such as,
for example, a CD or a DVD, but a recording medium in the
form of a tape or a recording medium in another form with
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serves to focus the light beam generated by the 1light

10 source onto the optical recordiny medium and to direct

the reflected or transmitted 1light beam onto the

detection unit. The latter serves to detect the light

coming from the optical recording medium and to forward

for example electrical signals, on the one hand for

15 obtaining the information stored on the information

carrier layer and on the other hand for obtaining

parameters which are necessary or useful for the

operation of the device, for exacple a tracking signal.

The partial beam generating element is advantageously a

20 Dbirefringent element which can be introduced into a
convergent beam or into a divergent beam. )

The  invention provides £for the partial beam
generating element to be a birefringent lens. This has
the advantage that no additional element is required in

25 the optical unit, since the latter contains lenses in any
case. A further advantage may be seen in the fact that a
lens composed of birefringent material separates an
incident light beam into two partial beams which, on the
one hand, are polarized perpendicularly to one another

30 and, on the other hand, are divergent or convergent to
different extents, depending on tie type of lens and its
arrangement.

The invention ©provides for a polarization
direction-rotating element to be arranged in the beam

35 path upstream of the partial beam generating element.
This has the advantage that a variable distribution of
the light intensity between the two partial beans is
achieved by rotating the polarization direction of the
incident light. This is advantageous if it is necessary
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S carrier layers. In this case, a higher light power is
generally required for the partial beam with which it is
intended to effect recording, while the power of the
other partial beam, with which it is not intended to
effect recording, may be very low. A further advantageous

10 application of this inventive idea resides in the
possibility of allocating 100% of the availakle light
intensity to the respective partial beam for the purpose
of reading out either one or the other inZormation
carrier layer. This is practical for various

15 applications, for example when it is intended tc operate
with a reduced power of the light source or for the
purpose of achieving noise suppression by masking out the
respective other information carrier layer, or in other
suitable applications. All these different divisions of

20 the intensity between the individual partial beams make
it possible to use a cost-effective light source of
relatively low power, which, moreover, does not need to
be wvariable in 1its power output. The polzarization
direction-rotating element is advantageously a =rotatable

25 pole filter. It may likewise be advantageous tc arrange
the light source, which is in particular a semiconductor
laser, such that it 1is rotatable, or to rctate the
polarization direction of the light, for example from a
semiconductor laser, by means of a A/2 plate, a Xerr cell

30 or in another suitable manner.

According to another advantageous refirement of
the present inventicn, the partial beam gsnerating
element comprises an arrangement of two light sources
which emit polarized light and are situated at different

35 distances from the optical unit. This has the advantage
that a birefringent partial beam generating element is
unnecessary. The light sources are preferably lasers, for
example semiconductor laser diodes, which emit linearly
polarized light. The light is coupled in, for example, by
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integrated semiconductor -component. A device of this type

10 can be produced such that it 1is already correctly
adjusted.

According to the invention, the detection unit,
that is tc say the detection path of the device, has a
birefringernt prism-type beam splitter. This has the

15 advantage of requiring less physical space, since the
sensors for the two partial beams can be arranged in one
plane. A birefringent prism-type beam splitter has
different path lengths for the various polarization'
directions and consequently makes it possible to transfer

20 the focal points of the two partial beams, which focal
points are situated one behind the other in the optical
axis of tke propagation direction of the beam, into two
focal poinzts lying next to one another in a single focal
plane perpsndicular to the said optical axis.

25 The detection unit advantageocusly has a detector

- plane in which a plurality of detector elements are
arranged. This has the advantage that the detector
elements z2l1 lie in one plane and can therefore be
produced cost-effectively as one component. Furthermore,

30 it is not necessary to adjust the individual detector
elements when they are being installed in the device.

The invention provides for the detection unit to
have a polarization direction-dependent semi-transparent
mirror. This has the advantage that the latter can be

35 realized in a cost—-effective and space-saving manner, for
example as a polarizing beam splitter cube. It serves to
divide tke ©partial beams coming from the optical
recording medium_between the various detector elements.
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necessary carrier layer which is spatially separate and spaced

apart from the former layer, 1is suitable for reccrding

information items and has no prerecorded information

10 items. This has the advantage that the said prerecorded

information items, which are necessary or at least useful

for readihg from and/or writing to the optical reccrding

medium, do not have to be prerecorded twice, that is to

say on each of the information carrier layers, since both

15 information carrier layers can be read from =and/or

written to simultaneously by the corresponding device.

This enables an increase in the memory space available

for useful data recording, a reduction in the

manufacturing costs of the optical recording mediuvm, an

20 increase in the signal-to-noise ratio and, in particular,

enables the recorded information items on Dboth

information carrier layers to lie-exactly one above the

other, since the device, during the recording of both

layers, 1in each case refers to the information items

25 prerecorded in one layer. Useful data 1is a term

encompassing video, audic and other useful data as well

as pure data. ' The optical recording medium can, of

course, also have a plurality of information czarrier

layers, at least one of which has prerecorded information

30 items which are not prerecorded on the other laysr or
layers.

The present invention not only relates to the
expressly mentioned exemplary embodiments ~and
explanations, but also ircludes all configurations lying

35 within the scope of the invention.

Further advantageous features and refinements of
the invention can be found in the following description
with reference to the figures, in which
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respective partial beam f & tthe pmvesddon with a polarization direction-
5 dependent sémitransparent mirror,

Figure 3 shows part of a device according to the
inveztion with a polarization direction-
rotazing element in a three-dimensional
illustration, - -

10 Figure 4 shows part of a device according to the
invention with two light sources in a first
embcdiment,

Figure 5 shows part of a device according to the
invention with two light sources in a second

15 embecdiment,

Figure 6 shows a detector unit of a device according to
the invention, and

Figure 7 shows a detail of an optical recording medium
acccrding to the invention.

20 Figure 1 shows a device according to the
invention with a birefringent prism-type beam splitter. A
laser diode 1 which emits a linearly polarized light beam
2 serves as light source. This light beam passes through
a phase grazing 3, which produces +/- first-order

25 secondary beax [sic] required for tracking according to
the known three-beam method. This method is discussed
only to the extent required to describe the exemplary
embodiment. It goes without saying that the invention can
also be advantageously used with other tracking methods.

30 After passing through the phase grating 3, the light beam
2 falls onto a birefringent collimator lens 4, which
represents ths partial beam generating element in the
exemplary embcdiment. The birefringent collimator lens 4
splits the light beam 2 into two partial beams 5 and 6

35 which are polarized perpendicularly to one another. The
partial beams 5 and 6 pass through a non-polarizing beam
splitter 7 and are focused by an objective lens 8 onto
different information carrier layers 9 and 10 of the
optical recording medium, which 1s indicated only

HEET HAS BEEN
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a Zens drlve 11, which 1s indicated only diagrammatically
here by- means of double arrows 1in the respective
direction of movement. In order tc¢ illustrate che
pclarization direction of the partial beams 5 and 6, <he
pclarization directions are represented symbolically on
tk2 information carrier layers 9 and 10. The partial beam
5 1incident on the information carrier layer 9 is,
accordingly, polarized in the directica of the plane of
the drawing, while the partial beam & incident on <zhe
irZformation carrier layer 10 is polarized perpendicularly
wiz respect thereto. The partial beams 5, 6 are
reflected by the information carrier layers 9, 10, pass
tkrough the objective lens 8 and are deflected downwards
ir. the figure, in the non-polarizing beam splitter 7, and
reach a focusing lens 12. They subsequently pass thrcugh
a cylindrical lens 13, which is used to carry out :the
aszigmatism autofocus method, which is not discussed here
irn  any detail. They subsequently impinge on <the
pclarizing prism-type beam splitter 14. The latter has
two reflective layers 15 and 16, which each reflect light
oI one polarization direction. The parzial beam 5, which
is polarized in the direction of <zthe plane of the
rawing, passes through the layer 16, which is reflective
fcr the other polarization direction, and is reflected by
the reflective layer 15 onto a sensor 51 of the detecror
arrangement 17. The partial beam 6, which is polarized
perpendicularly to the plane of the drawing, is reflected
by the reflective layer 16 onto the sensor S2 of the
detector arrangement 17.
According to the invention, the polarization of
tte 1light along the optical axis of the device 1is
utilized to produce two mutually separate focal points on
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the present phe¢@hle™pn the partial beam generati js Sheet h“d
“conprises an arrangenent of two |ight sources whi ch u
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This has the advantage that a birefrimgent partial bean1generat|ng
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ear K pol arize
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sem - transpar gitr JELIR, Urd POIMELENGiPRABhe aidPIJf @2 birefringent
collimator lens 4. This facilitates, in the detection

5 path, the separation of the signals originazting from the
different information carrier layers 9, 1%, by using a
polarization-sensitive optical arrancement, the

polarizing prism-type beam splitter 14 in the exemplary

embodiment. According to the invention, iz 1is likewise

10 possible to design the objective lens 8 as z birefringent
lens. In this case, the separation in the detection path
cannot be realized as easily as in the manrnsr illustrated
in Figure 1. A recommended birefringent mazterial for the
collimator 1lens 4 is quartz, for example, whose

15 refractive indices n, = 1.5533 and n, = 1.5442 at a
wavelength of akout A = 700 nm, the wavelength region
usually used for corresponding devices, =nables ([sic]
focal point separation which is sufficient for the usual
dimensions of the write/read head.

20 The reflective layers 15, 16 of the polarizing
prism-type beam splitter 14 are arranged pzrallel to one
another at a distance d. By suitable selsction of the
distance d, an optical path length is :inserted which
enables the twc focal points, which icpinge on the

25 information carrier layers 9 and 10 spaced zpart from one
another, to be imaged on the detector arrzagement 17 in
one plane. Assuming that the focal length ¢Z the focusing
lens 12 is 42 m= and that of the objective lens 8 is
3.5 mm, the resulting magnification factcr is n = 12,

30 which, assuming that the distance between tae information
carrier layers 9, 10 is 8§ = 70 nm, results in a required
thickness d of

*

N

n
d= =% 0.3 mm
242

35
Figure 2 illustrates the detectiocn path of a
device according to the invention, that :is to say the
region of Figure 1 which is represented below the
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situated one kN ele Of&LPendibhCaPPyi CAlith respect thereto, is

reflected by the reflective layer 16 and directed onto

10 the s2nsor S2’. The two sensors S1’ and S2’ are adjusted

with respect to one another iz the detection wunit. In

this exemplary embodiment, it is possible to dispense

with a polarizing prism-type beam splitter having
reflective layers arranged at a distance d.

15 Figure 3 shows part of a device according to the

inverzion with a polarization direction-rotating element

20 ir a three—~dimensional illustration. The laser diode 1

and the light beam 2 emitted by it can be discerned. The

polarization direction is specified by the indication of

20 the rolarization vector E. of the polarization direction-

rotating element 20. In the birefringent collimator lens

4, tZe polarization direction for the ordinary beam is

indizated by n, and the polarization direction for the

extrzordinary beam is indicated by n.. The corresponding

25 partial beams 5 and 6 are indicated in the further beam

path. In the illustration represented, the polarization

vectcr Ep is shown having been rotated through 45° with-

respzct to the preferred directions of the birefringent

coll:mator lens 4 which are indicated by the arrows n,

30 and z,. By rotating the polarization E, of the light beam

2 wizh respect to the crystal axes n, and n., of the

collinator lens 4, the intensity of the two collimated,

polarized partial beams S5, € can be adjusted in a

cont:auously variable manner. The two intensities have

35 the same magnitude at an angle of 45°. Particulérly for

writing to a writable information carrier layer 9 and/or

10, it 1is practical to increase the intensity of the

partial beam 5 and/or 6 used for writing in comparison
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direction, are provided in this case. This is illustratec

~ in a greatly exaggerated manner in Figure 4. Furthermore,
10 the laser diodes 1’ and 1’ are aligned in such a way
that the light beams 2’ and 2’’ generated by them are
polarized perpendicularly to one another. A conventional
collimator lens 4’ is used in this case. The further bear
path corresponds to that described in relation to Figure
15 1 and in relation to Figure 2. With a suitable lateral
offset, it may be possible to achieve greater splitting
of the partial beams in the region of the detector
afrangement 17, with the result that it is possible tc
provide a less elaborate solution in this case.
20 Figure 5 represents a second embodiment of =
device according to the invention with two light sources.
In this case, too, use 1is made of two separate laser
diocdes 1’, 1’’, whose light beams 2’, 2’’ are combined by
means of a semi-transparent reflective film 19 and are
25 directed onto a conventional collimator lens 4’. The
distance x; between the laser diode 1’ and the semi-
transparent reflective film 19 and the distance x:
between the laser diode 1’’ and the senmi-transparent
reflective film 19 are selected to be different, thereby
30 producing longitudinally displaced focal points for the
two light beams 2’ and 2'’, corresponding to the distance
between the information carrier layers 9 and 10. The
advantage of this embodiment over that described irn
Figure 4 resides in the fact that the light keams 2’ and
35 2'’ are not laterally offset with respect to one another,
since both laser diodes 1’ and 1’’ can be arranged
exactly in the optical. axis. In this case, too, the
further beam path corresponds to that described in
relation to Figure 1 and Figure 2.
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:recordi ng nediu rticular for use in a deV|c t he
invention, which has the features specified in CLa[ !ﬂammmt\at t he
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for reading frormm@asdorcan bei dg saermiesl .opin ctite rexanpliany embodiment, the
5 sensor &: is divided into four giadrants consisting of
the detector elements A, B, C, D. This division makes it
possible to form a focusing signal FE in accordance with
the astigmatism focus method. This is illustrated in the
right-hand part of Figure 6. FE results from the
10 difference between the respective sum of two diagonally
arranged detector elements: FE = (A + C) - (B + D).
Further detector elements E and F serve to obtain a
tracking signal TE in accordance with the three-beam
method. The light beam 2 is split by the phase grating 3
15 into a zeroth-order primary beam znd two +/- first-order
secondary beams, which is not illustrated in the previous
figures for the sake of simplicity. In Figure 6, the
light spots originating from these beams are indicated in
each case as a circular spot on the detector elements.
20 The zercth-order primary beam falls onto the central area
of the sensor S; and of the sernsor S;, while the +/-
first-order secondary beams of thke partial beam 5 fall
onto the detector elements E anc F. Since no detector
elements are provided for the +/- first-order secondary"
25 Dbeams o©f the partial beam 6, tre correSponding light
spots are indicated by dashed lines. The tracking signal
TE results from the difference between the signals
emitted by the detector elements E and F. The partial
beam 6 falls onto the sensor Sz, which consists of a
30 single cdetector element G. The inZormation signal of the
partial beam 6 consequently corrssponds to the output
signal of the detector element G, and the information
signal of the partial beam 5 corresponds to the sum of
the outprut signals of the detector elements A to D. This
35 1is likewise indicated in the righ:z-part of Figure 6. The
imaging, described here, of the two focal points, that on
the information <carrier layer 9 and that on the
information carrier layer 10, oaxto a single detector
arrangement 17 is possible due to the use of the
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medi'um do Notp i & prerecorded twi ce, that is t8isSheet!s

t he |nforrrat|on carrl er ayers, since both 15 i nformat) & jayers
can be read from and/or witten to sinultaneous ol ) .
correspondi ng devi ce. Thi s enabl es aniigncrease in & space

avai |l abl e r.useful _.dat regqrdi edyct i : .
manuf act uring (?gl‘s rslzz n‘fh%r%g{ﬁli ggPeré%Sgldl lltat Ljl:Jm%an 1%8 g?%%r‘é’%ggolur? t he
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bot h Iayer“%,eg]t‘?f1 eeQ(,fh E§§e FRREPE 20 t hE | APBFARFiBRe t by Zder to
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i nformation 3%@&5fﬁ§h&!”ﬁ4kﬁ”fhé§% ;géﬁ&ggyded on the other |ayer or

| ayers. . .
Figure -7 1illustrates a detail of an optical

10 recording medium according to the invention in tke region
of the information <carrier 1layers 9 and 20. The
arrangement of two information carrier layefs —akes it
possible to accommodats about double the volume of data
on the optical recording medium. A further increase in

15 the storage capacity :Is produced if further inZormation
carrier layers are arranged correspondingly. #ith the
multiple-focus optical arrangement according to the
invention, two of thess information carrier layers can be
read out simultaneously, since the distance between the

20 focal points of the partial beams 5 and 6 corresponds AZ
to the distance [sic] zetween the two informatiorn carrier
layers 9 and 10. The information tracks of the
information carrier lavers 9 and 10 in this case lie one
above the other, with the result that not only are both

25 partial beams S5 ancd 6 focused simultaneously on a
respective informatior carrier layer, but they zan also
simultaneously read usable information items thsre. The
information carrier layer 10 1is semi-transparently
reflective, with the result that the partial bezm 5 can

30 pass through it. Ar interesting application of the
present invention is when the optical recording zedium is
a so-called ROM/RAM disk. In this case, for exasple, the
information carrier lzyer 9 is a ROM layer. That is to
say 1t contains only read information items iz a pre-

35 embossed information track. The information carrier layer
10 is designed as a storage layer. This may be a phase
change layer, a photorefractive laver, a.magnetc-optical
layer or any other layer suitable for recording. However,
the information carrier layer 10 is constructed without a
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The presenti:Rygpd S8} only relates to the expressly ment i oned
| ment s

exenpl ary and expl anations, but al so
configurations lying 35 wthin the scope of the invention.

Further advantageous features and refinemants of the invention can be

8£VI ce
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ncl udes all
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accordi ng to trecorddend odawerls. An optical areicoefinggemedipm smit yphlbeam
splitter, T 88 ZshPWerbhe 46l eqtiieReRalth 0hs2nde\d CoBEEQL BHAMS
system, i.e. the device according ts the invention as

5 explained above, for example. This has the advantage that

the information track and/or a leader track of the

informatior carrier layer 9 can be used for focusing,

tracking, disk control and the addressing of
the informeation carrier layers 9, 10. During
10 operation in the information carrier layer

the areas of
the writing
10, a data

track is avtomatically written in exactly above the track

of the information carrier layer 9. Since the information

carrier layer is a planar, uniform arsa without a leader

track or additional addressing infcrmation

items, the

15 signal-to-noise ratio that can be =zchieved is higher,

since an acdditional noise signal due to any

roughness of

the edges cf a leader track or from addressing bits are

[sic] not produced. Moreover, the entire storage capacity
of the infcrmation carrier layer can te utilized for data
20 storage, since it is not necessary for any address or
servo infcrmation items, such as, for example, for

tracking, to be located on the inforzation carrier layer

10. Using the method, described in relation

to Figure 3,

for rotating the polarization direction with respect to
25 the crystal axis of the birefringent collimator lens 4,
it 1is possible correspondingly tc adjust the 1light
intensity Zfor writing on the inforrmation carrier layer
10. For example, the intensity of %<he partial beam 5
reading on the information carrier layer 9 may be about

30 10% of the total power of the laser diode

1, and the

intensity cf the partial beam 6 usec for writing on the

informatior carrier layer 10 may accecrdingly
of the saic power.

This

LT

be about 90%
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to the invent iy g w0l ari zation direction- 5 dependent
'sem transparent mrror, Figure 3 shows part of a device according

Egt a'; ihﬁg el enent [ nI nvgnt It ﬁpee\-Md}[ rr]nan:‘i quﬁl artzation m!mcmﬂyu'm,#ﬂlﬂﬂlf
t*he M5k

10 Figure 4 shows part of a .deﬁféf&t%fé’{rﬁléng to

I nvention with two |light sources in TSt enbodi nent
Figure 5 shows part of a device according to the

i nvention with two |i %Vlwrf&foifé‘a&lﬁ@CPPgmlér wrltlng €4rbgdi B'Enﬁ.calhe

Figure 6 shows a detector unit devi ce accord %
i nvention, andecordingr @ediuhonhishdjer-asl 8f Aeéﬁ i c&Wor edBEATREEARAI um

accordi ng 60 thediwentiagdrs20(9, 10) £HY® abardhofboma orieVvheéether,

di to. th ' ti i t f { .
rirer” a0 ndfing. SR B LY 1L SRR LIRS oA 2

detection unit, characterized in that a partial beam
generating element (4, 17, 1’’, 19) 1is present, which
emits two partial beams (3, 6, 2’, 2’%-) which differ in

10 terms of polarization direction and propagation
behaviour, thus having a focal point on both layers (9,
10) simultaeneously.

2. Device according to Claim 1, characterized in
that the partilal bear generating element is a

15 birefringent lens (4).

3. Device according to either of Claims 1 and 2,
characterized in that a polarization direction-rotating
element (20) is arranged in the beam path upstream of the
partial beam generating eisment (4).

20 4. Device according to Claim 1, characterized in
that the partial ©bear generating element is an
arrangement of two 1light sources (1’, 1’’) which emit
polarized light and are &t different distances from the
optical unit.

25 5, Device according to Claim 4, characterized in
that the light sources '1’, 1’’) are integrated on a
single carrier element.

6. Device according to one of Claims 1 to 5,
- characterized in that the detection unit has a

30 birefringent prism-type beam splitter (14).

7. Device according to Claim 6, characterized in
that the detection unit Las a detector arrangement (17),
in which a plurality of detector elements (A, B, C, D, E,
F, G) are arranged in one plane.

35 8. Device according to one of Claims 1 to 5,
characterized in that the detection unit has a
polarization direction-dependent semi-transparerit mirror
(167). R
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2 serves as ngggo@%tzr*q@r This |ight beam passes through
grating 3, which produces +/- first-order 25 secondar mkm m Illl”"l

required for tracking according to t he known t hree- beam

met hod i s di scussed onIy to the extenttsrequired to describe the
exenpl ary enbodl n ,nyent i o

al so be advantageously use (¥€§b%4m§6*$%§€dﬁ BaE?EEHEQ?gg X??e#gg%sg?ng

through the pRasdeyigei ngcgordhagl i ot BEEM of bhea| Pseeedbng briaimsngent

col limator | erhatacMiirified in' YMRS&HS JPELAA Liédbo REAHY gﬁtﬁrlﬁﬁ'ﬂ% edgment
in the exerrpl ary enbodi nent., The birefri nge%t colljmator |ens

splits the |i¢REBIXRION nt FAMG-Sart i ARYBEA Jand "8-& \M'Ei”&?lr%ﬁ%rded
pol ari ﬁed sﬁrﬂemjmaltardrw h@emge aast hegll Thes an pagifbﬁinafbﬁdm? Sa piite 6
pass throug non- p rizin eam tter_7_apd ar Qcu
obj ecti ve Ie.ng'aé”"?nt gi& wh?‘g?erléntsﬁ’ﬁ% Bﬁpéﬁ? ‘Ieel‘;m fé’&c%?da?%aﬁg of
t he opt i cdlrom eculneli nformedi uhayeshi chisi s suiitdbdat eoronl yecording
information items and has no corresponding prerecorded
-information items.
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7 -~ ’diagraﬁﬁgk 6Ble%Tier €. For the purpose of focu ing, the ob ective
e

"lens 8 can b splace In the directi of the optical axis, in.the
left/right direction in Figure 1. For the purpose of tracking along the
tracks in which the 5 infornmation itenslare stored on the information
carrier | ayers 9, 10, the objectivgﬁgggg can be noved parall el to
the information carrier |layers 9, 10. 'S IS done by a lens drive 11,
which is indicated only diagrammtically here by- means of double
arrows in the respggd VgrdQenti r&Gdiior0! reMALaEENEL a.I NdeQheer fé‘o
illustrate the pol ari zation direction of the tial begns 5 an

t he pol ar iFBAFIEY dFFeRt 9N VBl Bl RBpFBs &t e?PE&g‘B | iFEFOEAIGg med Jt‘i'%

informati o8 CaHich Haayedts eatd thid ifofmmedionl dwader layers (9, 1C;

spaced apart from one another, as well as a light sourcs
{1, 1, 1’’), an optical unit and a detection unit. Tk=s
object of the present inventicn is to propose a device c?f
this type which permits a plurality of informatica

10 carrier layers to be read from and/or written >
similtaneously using 1light of a single wavelengttk.
According to the invention, a partial beam generatirg
elenent (4, 1’, 1’’, 19) 1is present for this purpose,
which element emits two partial beams (5, 6, .2', 2'7')

15 which - differ in terms of polarization direction ard
progagation behaviour.

The present invention is advantageously employed
in devices for reading frem or writing to opticzl
recardihg media such as, for example, CD, CD-ROM, DVL,

20 laser disk or the like.

Figure 1
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5 incident on the information carrier |ayer 9 is, 15 accordingly,
‘polqﬁgfgg%gﬂﬁghe direction of the plane of the drawi ng, while the

par t'i i ncident on the information carrier layer 10 is

pol ari zed perpendicul arly with respect . thereto. The partial beans
5 6 are reflected by the inforrdefpon carrier layers 9, 10, pass 20

t hrough the objective lens 8 and are defl ected downwards in the figure,
in the non-polarizing beamsplitter 7, and reach a focusing lens 12.
They subsequently pass through a cy|indrical fens 13, which ia useg to
carry out th? asti ti sm aut of ocus' net hod, i ch 3 s6not 8di sc Qsed her e
25 in any ;detaid. hey subsequenfly il 0 }rEL} po\pri 2y ng
prismtype p%an1s it 14. The_l Teilect efs 1

and 16, 1CN_gadhrettectTTght __._Jod onglpol ariizalion dijrpcTe

partial be¢amj5, | —4._ [ S polarize inft lifrectijon] | o pllane
of the 30 draw ng, passes thro -t v o B L) ctive

reflective layer 15 onto a sensor Sl of the etéct

fcr the other polarization direction, and is rett ed by t he
S L
i N

12 11
13

| 14
S22 - ; 15

_Fig2
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arrangerrent 17. The partial beam 6, which is polarized per pendi cul arly

r@é@mf the drawing, is reflected 35 by the reflective_layer 16__
, ont r S2 of the detect or arrangenent 17. Accordi ng
to the invention, the polarization of the |ight along 'ﬂm,s Hascménkepia&d
of the device is utilized to prod@@ two rrutual |y separ
on the information carrier |layers 9 and
points, which, are separat®d in the |oggigldin rec

pr oduced WI th

ceo 1IN (R L
fitta ol 1o
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collimator lens 4. This facilitates, in the detection 5 path, the “TCz«az-o

geparation of the signals originating fromthe different informabees
carrier layers 9, 10, by using a pol ari zati on-sensitive g ) - olEET
arrangenent, t he pol ari zi ng pri sgrtype beam spl i tter 4.1 e
exenpl ary enbodi ment. According to the invention, it i s :(g se 10*%
possibl e to destigre t HEonbj reading| efzod ara bﬂr-@ﬂmmgem § it 1R0E

as in the manner ustrated in Figure 1. A reconmended Hirefringent
material for the col | i mat or lens 4 is quartz, for ‘—exanple,
WﬂOSF 15 re;raCtlVe[THéde%‘S%eﬁli:eriﬁx(]enﬂléﬁf?relﬁ]@bﬁ[Q'br]a d'e%el? folr a 4
wavel engt h of_ abput t he wavel eng re usual | y use
for corre porﬁﬁarfg" {r@&n @ﬁ‘éﬁ{gés M Eng %Pocéln gP&Fﬂ%&paF&FPGﬁl\ﬁﬁl ch
is sufflClemmédmumfwhiGMahas atdﬂmamxlamm(ﬁnfﬁmmatiém/ceadlbeadayA}s

The reflective, ] ayer fﬁg BEh%nB%'h%rxJ Z'a”cQ: dirh é&” Q%a 1
EI?Fged ar eft ot ner t .eBy

splltter 14 are arra | el""t 0 one Bhcé
suitabl e sel exh iGhist It he

A device of this type is disclosed in
10 US-A-4,908,813. What is disadvantageous in the case of
this known device is that the optical recording medium is

case, the sepalat cﬁrh d Idd¥quflet ection path cannot be realt{ z as..easily

provided with layers sensitive to different wavelengths,

which consequently makes it necessary to provide the

recording device with a plurality of lasers of different

15 wavelength. Depending on the wavelength, these lasers are
relatively complicated and cost-intensive.

The object of the present invention is to propose

a device for reading from and/or wfiting to optical

recording media having a plurality of information carrier

20 layers spaced apart from one another which permits a

plurality of information carrier layers to be read out

and/or written to simultaneously using light of a single

wavelength.

This object is achieved by means of the features

. 25 specified in the characterizing part of Claim 1. This has

the advantage that simultaneous reading from or writing

to or simultaneous reading from and writing to the

optical recording medium is made possible using light of

a single wavelength. The different propagation behaviour

30 enables the two partial beams to be focused onto two

different information carrier layers by means of a simple

optical unit; the different polarization enables simple

separation of the partial beams in the detection unit.

The device according to the invention may be suitable

35 Dboth for reading from or writing to and for reading from

and writing to an optical recording medium. The optical

recording medium may be in the form of a disk, such as,

for example, a CD or a DVD, but a recording medium in the

form of a tape or a recording medium in another form with



di stance d, an optical path length is inserted which enab1"ers" the~~~~t_~v\@---—-
focal points, which imnge on the 25 information carrler R T

10 spaced apart from one anot her, to be inaged on the de;e Tor -
arrangenent 17 in one plane. Assum n% that the focal Iengt f tihe: ‘_w:;;
f ocusi ng lens 12 is 42 nmand that of the objective |ensi 35

mm the resuF¥PndgnARgRRLioR: iChHY &t drayer etying epe aboveh cass:um g

that the di SéllﬁldﬂlCQsﬂ)ﬁd@eﬁph&Q: lﬂf@ﬁmriélznanothearrwr a!las\berﬁhemﬁo te [err]
= 70 nm results i ckpess err

Figure 2 ill3sYPat eggt hghﬁet %’&Y?%Y‘nl‘b%t h VEIF gh'EIev?%‘é %%cosr%ﬁ‘fﬁf t &% he

i nvention, thanerstéoasdyghte beam regedntof ﬂ%agﬂrﬁcdmv\brChrh.&erQI@r egent ed

bel ow thg

optical recording medium. The said 1light beam 1is
generally reflected from the optical recording medium,
l';ut the use of translucent recording media is likewise
within the scope of the invention. The optical unit
serves to focus the light beam generated by the light
10 source onto the optical recording medium and to direct
the reflected or transmitted 1light beam onto the
detection unit. The latter serves to detect the 1light
coming from the optical recording medium and to forward
for example electrical signals, on the one hand for
15 obtaining the information stored on the information
carrier layer and on the other hand for obtaining
parameters which are necessary or wuseful for the
operation of the device, for example a tracking signal.
The partial béam generating element is advantageously a
20 Dbirefringent element which can be introduced into a
convergent beam or into a divergent beam.

The invention provides for the partial beam
generating element to be a birefringent 1lens. This has
the advantage that no additional element is required in

25 the optical unit, since the latter contains lenses in any
case. A further advantage may be seen in the fact that a
lens composed of birefringent material separates an
incident light beam into two partial beams which, on the
one hand, are polarized perpendizularly to one another

30 and, on the other hand, are divergent or convergent to
different extents, depending on tie type of lens and its
arrangement.

The invention provides for a polarization
direction-rotating element to be arranged in the beam

35 path upstream of the partial beam generating element.

This has the advantage that a variable distribution of

the 1light intensity between the two partial beams is
achieved by rotating the polarization direction of the
incident light. This is advantageous if it is necessary



9 L cylinirical |ens 13. After fﬁﬂSsrng“thraugh~w~

‘t he cylinirical lens 13, the partial beans 5 and 6 cqgni S =1
the optical recording nmedi um i npinge on a polarizing bea'“sﬁ‘lt“'W"“-Wj
cube 18, which has a reflective |ayer 16 5 The parti al béad1 rwWhighihs |

i

pol ari zed in the plane of t he dramﬁ%g, passes through th reflectlve
| ayer 16' antb match npheigéstensatsesnsof 3ie . pdtlel phrbeahs beamvBatTiayh -5
pol ari zed  REL PRABICULAI Ve 1 LOE 1 TESPEE! oft NERE! Ansoriiat iok—bgELEERE DY

the reflective layer and rec
layers Moreover, the solution 1is advantagecus when

recording information items onto one of the information
5 carrier layers. In this case, a higher light power is
generally required for the partial beam with which it is
intended to effect recording, while the power of the
other partial beam, with which it is not intended to
effect recording, may be very low. A further advantageous
10 application of this inventive 1idea resides in the
possibility of allocating 100% of the available 1light
intensity to the respective partial beam for the purpose
of reading out either one or the other inZormation
carrier layer. This is practical for various
15 applications, for example when it is intended toc operate
with a reduced power of the 1light source or for the
purpose of achieving noise suppression by masking out the
respective other information carrier layer, or in other
suitable applications. All these different divisions of
20 the intensity between the individual partial beams make
it possible to use a cost-effective light source of
relatively low power, which, moreover, does not need to
be variable in its power output. The polarization
direction-rotating element is advantageously a xrotatable
25 pole filter. It may likewise be advantageous tc arrange
the light source, which is in particular a semiconductor
laser, such that it is rotatable, or to rctate the
polarization direction of the light, for example from a
semiconductor laser, by means of a A/2 plate, a Xerr cell
30 or in another suitable manner.

According to another advantageous refirement of
the present invention, the partial beam gsnerating
element comprises an arrangement of two light sources
which emit polarized light and are situated at different

35 distances from the optical unit. This has the advantage
that a birefringent partial beam generating element is
unnecessary. The light sources are preferably lasers, for
example semiconductor laser diodes, which emit linearly
polarized light. The light is coupled in, for example, by



10 the sensor S2'. The two sensors S1' and S2' are adjusted | ..w

fespect to one another in the detection unit. In this exgnpl - |

enbodi nent, it is possible to dispense with a polarizingiprismtype ! f

beam splitter having reflective | ayers arranged at a dlsia-c@ d.u18 %37 |

Figure 3 shows part of a device according to t he i nventi on “LLHWQMMMMMW_! ]
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integrated semiconductor -component. A device of this type
can be produced such that it is already correctly
adjusted.

According to the invention, the detection unit,
that is tc say the detection path of the device, has a
birefringert prism-type beam splitter. This has the
advantage of requiring less physical space, since the
sensors for the two partial beams can be arranged in one
plane. A birefringent prism-type beam splitter has
different path 1lengths for the various polarization
directions and consequently makes it possible to transfer
the focal points of the two partial beams, which focal
points are situated one behind the other in the optical
axis of tke propagation direction of the beam, into two
focal poinzts lying next to one another in a single focal
plane perpendicular to the said optical axis.

The detection unit advantageously has a detector
plane in which a plurality of detector elements are
arranged. This has the advantage that the detector
elements 211 1lie in one plane and can therefore be
produced cost-effectively as one component. Furthermore,
it is not necessary to adjust the individual detector
elements when they are being installed in the device.

The invention provides for the detection unit to
have a polarization direction-dependent semi-transparent
mirror. Thkis has the advantage that the latter can be
realized in a cost-effective and space-saving manner, for
example as a polarizing beam splitter cube. It serves to
divide the partial beams coming from the optical
recording medium between the various detector elements.



col limator lens 4 which are indicated by the arrows n[err] 3J0__and nlerrT,
By rotating the polarization EL of the |ight beam 2 wWth FéSpec
the crystal W
intensity of the two collimated, pol arized -partial bedns (8 UGLCAM;
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specified in Claim 9, namely that the optical reccrding
medium has an information carrier layer kaving
prerecorded information items as well as an information
carrier layer which 1is spatially separate and spaced
apart from the former layer, 1is suitable for reccrding
information items and has no prerecorded information
items. This has the advantage that the said prerecorded
information items, which are necessary or at least useful
for reading from and/or writing to the optical reccrding
medium, do not have to be prerecorded twice, that is to
say on each of the information carrier layers, since both
information carrier layers can be read from and/or
written to simultaneously by the corresponding device.
This enables an increase in the memory space available
for useful data recording, a reduction in the
manufacturing costs of the optical recording medium, an
increase in the signal-to-nocise ratio and, in particular,
enables the recorded information items on both
information carrier layers to lie exactly one above the
other, since the device, during the recording of both
layers, in each case refers to the information items
prerecorded in one layer. Useful data is a term
enconmpassing video, audio and other useful data as well
as pure data. The optical recording medium can, of
course, also have a plurality of information carrier
layers, at least one of which has prerecorded information
items which are not prerecorded on the other layer or
layers.

The present invention not only relates to the
exXpressly mentioned exemplary embodiments  and
explanations, but also includes all configurations lying
within the scope of the invention.

Further advantageous features and refinements of
the invention can be found in the following description
with reference to the figures, in which
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10 Figure 4 shows part of a device according to the
invention with two light sources in a first
embecdiment,

Figure 5 shows part of a device according to the
invention with two light sources in a second

15 embcdiment,

Figure 6 shows a detector unit of a device according to
the invention, and

Figure 7 shows a detail of an optical recording medium
accerding to the invention.

20 Figure 1 shows a device according to the
invention witk a birefringent prism-typé beam splitter. A
laser diode 1 which emits a linearly polarized light beam
2 serves as lidht source. This light beam passes through
a phase grating 3, which produces +/- first-order

25 secondary bear ([sic] required for tracking according to
the known three-beam method. This method is discussed
only to the extent required to describe the exemplary
embodiment. It goes without saying that the invention can
also be advantageously used with other tracking methods.

30 After passing through the phase grating 3, the light beam
2 falls onto a birefringent collimator lens 4, which
represents the partial beam generating element in the
exemplary embcdiment. The birefringent collimator lens 4
splits the light beam 2 into two partial beams 5 and 6

35 which are polarized perpendicularly to one another. The
partial beams 5 and 6 pass through a non-polarizing beam
splitter 7 and are focused by an objective lens 8 onto
different information carrier layers 9 and 10 of the
optical recording medium, which 1is indicated only
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lens drlve 11, which is indicated only dlagrammatlca ly

here by- means of double arrows in the respective

10 direction of movement. In order to 1illustrate the

pciarization direction of the partial beams 5 and 6, the

pclarization directions are represented symbolically on

the information carrier layers 9 and 10. The partial beam

5 incident on the information carrier layer 9 is,

15 accordingly, polarized in the direction of the plane of

tke drawing, while the partial beam & incident on <he

irformation carrier layer 10 is polarized perpendicularly

with respect thereto. The partial beams 5, 6 are

reZlected by the information carrier layers 9, 10, pass

20 tkrough the objective lens 8 and are deflected downwards

ir the figure, in the non-polarizing beam splitter 7, and

reach a focusing lens 12. They subsequently pass through

a cylindrical lens 13, which is used to carry out the

astigmatism autofocus method, which is not discussed here

25 ir any detail. They subsequently impinge on the

pclarizing prism-type beam splitter 14. The latter has

two reflective layers 15 and 16, which each reflect light

oZ one polarization direction. The par=tial beam 5, which

is polarized in the direction of the plane of the

30 rawing, passes through the layer 16, which is reflective

fcr the other polarization direction, and is reflected by

trhe reflective layer 15 onto a sensor 51 of the detector

arrangement 17. The partial beam 6, which is polarized

perpendicularly to the plane of the drawing, is reflected

35 Dby the reflective layer 16 onto the sensor S2 of the
detector arrangement 17.

According to the invention, the polarization of

thre 1light along the optical axis of the device is

utilized to produce two mutually separate focal points on
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collimator lens 4. This facilitates, in =the detection
path, the separation of the signals originating from the
different information carrier layers 9, 16, by using a
polarization-sensitive optical arrangement, the
polarizing prism-type beam splitter 14 in the exemplary
embodiment. According to the invention, itz is likewise
possible to design the objective lens 8 as 2 birefringent
lens. In this case, the separation in the detection path
cannot be realized as easily as in the mannsr illustrated
in Figure 1. A recommended birefringent mazerial for the
collimator lens 4 is quartz, for example, whose
refractive indices ne = 1.5533 and n, = 1.5442 at a
wavelength of aktout A = 700 nm, the wavelength region
usually used for corresponding devices, enables (sic]
focal point separation which is sufficient for the usual
dimensions of the write/read head.

The reflective layers 15, 16 of the polarizing
prism-type beam splitter 14 are arranged pzrallel to one
another at a distance d. By suitable selection of the
distance d, an optical path length is inserted which
enables the twc focal points, which irpinge on the
information carrier layers 9 and 10 spaced apart from one
another, to be imaged on the detector arrangement 17 in
one plane. Assuming that the focal length c¢Z the focusing
lens 12 is 42 m» and that of the objective lens 8 is
3.5 mm, the resulting magnification factecr is nn = 12,
which, assuming that the distance between the information
carrier layers 9, 10 is 8 = 70 nm, results in a required
thickness d of

o2}

%
d=2
2

~ 0.3 mm

>

Figure 2 illustrates the detection path of a
device according to the invention, that is to say the
region of Figure 1 which 1is represented below the
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by the detector, el ement’s par onto
sensor S2. VM?W%S?%t§ O'iferhsor S1 he oartlal beam 6, which is

polarized perpendicularly with respect thereto, is
reflected by the reflective layer 16 and directed onto
10 the s2nsor S2’. The two sensors S1’ and S2’ are adjusted

with respect to one another in the detection unit. In
this exemplary embodiment, it is possible to dispense
with a polarizing prism-type beam splitter having
reflective layers arranged at a distance d.
15 Figure 3 shows part of a device according to the
invention with a polarization direction-rotating element
20 in a three-dimensional illustration. The laser diode 1
and the light beam 2 emitted by it can be discerned. The
polarization direction is specified by the indication of
20 the rolarization vector E. of the polarization direction-
rotating element 20. In the birefringent collimator lens
4, tte polarization direction for the ordinary beam is
indicated by n, and the polarization direction for the
extrzordinary beam is indicated by n.. The corresponding
25 partial beams 5 and 6 are indicated in the further beam
path. In the illustration represented, the polarization
vector E, is shown having been rotated through 45° with
respsct to the preferred directions of the birefringent
collimator lens 4 which aré indicated by the arrows n,
30 and n,. By rotating the polarization E; of the light beam
2 with respect to the crystal axes n, and ne of the
collinator lens 4, the intensizy of the two collimated,
polarized partial beams 5, é can be adjusted in a
continuously variable manner. The two intensities have
35 the same magnitude at an angle of 45°. Particulérly for
writing to a writable information carrier layer 9 and/or
10, it is practical to increase the intensity of the
partial beam 5 and/or 6 used for writing in comparison
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35 is likewse indicated in the right-pé?t of Figure 6. The | magi ng, i
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invention with two light sources in a first embodiment.

o

5 Two separate laser diodes 1’ and 1’’, which have a small
lateral offset as well as an offset in the longitudinal
direction, that is to say in the beam propagation
direction, are provided in this case. This is illustrated
in a greatly exaggerated manner in Figure 4. Furthermore,

10 the laser diodes 1/ and 1’’’ are aligned in such a way
that the light beams 2’ and 2’’ generated by them are
polarized perpendicularly to one another. A conventional
collimator lens 4’ is used in this case. The further bear
path corresponds to that described in relation to Figure

15 1 and in relation to Figure 2. With a suitable lateral
offset, it may be possible to achieve greater splitting
of the partial beams in the region of the detector
arrangement 17, with the result that it is possible tc
provide a less elaborate solution in this case.

20 Figure 5 represents a second embodiment of =z
device according to the invention with two light sources.
In this case, too, use is made of two separate laser
diodes 1', 1’’, whose light beams 2’, 2’’ are combined by
means of a semi-transparent reflective film 19 and are

25 directed onto a conventional collimator lens 4. The
distance x; between the laser diode 1’ and the semi-
transparent reflective film 19 and the distance x-
between the laser diode 1’’’ and the semi-transparent
reflective film 18 are selected to be different, thereby

30 producing longitudinally displaced focal points for the
two light beams 2’ and 2'’, corresponding to the distance
between the information carrier layers 9 and 10. The
advantage of this embodiment over that described i
Figure 4 resides in the fact that the light beams 2’ and

35 2'’ are not laterally offset with respect to one another,
since both laser diodes 1’ and 1’’ can be arranged
exactly in the optical axis. In this case, too, the
further Dbeam path corresponds to that described in
relation to Figure 1 and Figure 2.
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the astigmatism focus method. This is illustrated in the
right-hand part of Figure 6. FE results from the
10 difference between the respective sum of two diagonally
arrangec¢ detector elements: FE = (A + C) - (B + D).
Further detector elements E and F serve to obtain a
tracking signal TE in accordance with the three-beam
method. The light beam 2 is split by the phase grating 3
15 into a zeroth-order primary beam and two +/- first-order
secondary beams, which is not illustrated in the previous
figures for the sake of simplicity. In Figure 6, the
light spots originating from these beams are indicated in
each case as a circular spot on the detector elements.
20 The zercth-order primary beam falls onto the central area
of the sensor S; and of the sersor S;, while the +/-
first-order secondary beams of the partial beam 5 fall
onto the detector elements E ané F. Since no detector
elements are provided for the +/- first-order secondary
25 Dbeams of the partial beam 6, the corresponding light
spots are indicated by dashed'lines. The tracking signal
TE results from the difference between the signals
emitted by the detector elements E and F. The partial
beam 6 falls onto the sensor SZ, which consists of a
30 single cdetector element G. The information signal of the
partial beam 6 consequently corresponds to the output
signal of the detector element G, and the information
signal of the partial beam 5 corresponds to the sum of
the output signals of the detector elements A to D. This
35 1is likewise indicated in the righz-part of Figure 6. The
imaging, described here, of the two focal points, that on
the information carrier layer 9 and that on the
information carrier layer 10, oato a single detector
arrangement 17 1is possible due to the use of the
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Figure -7 illustrates a detail of an optical
recording medium according to the invention in the region
of the information <carrier layers 9 and 10. The
arrangement of two information carrier layers =akes it
possible to accommodatz about double the volume of data
on the optical recording medium. A further increase in
the storage capacity Is produced if further information
carrier layers are arranged correspondingly. #ith the
multiple-focus optical arrangement according to the
invention, two of theses information carrier layers can be
read out simultaneously, since the distance between the
focal points of the partial beams 5 and 6 corresoponds AZ
to the distance [sic] zetween the two informatior carrier
layers 9 and 10. The information tracks of the
information carrier lavers 9 and 10 in this case lie one
above the other, with the result that not only are both
partial beams 5 and 6 focused simultaneous.y on a
respective informatior carrier layer, but they can also
simultaneously read usable information items thkzre. The
information <carrier layer 10 is semi-transparently
reflective, with the result that the partial beazm 5 can
pass through it. Ar interesting application of the
present invention is w2en the optical recording =—edium is
a so-called ROM/RAM disk. In this case, for exa=zple, the
information carrier lzyer 9 is a ROM layer. That is to
say it contains only read information items in a pre-
embossed information track. The information carrier layer
10 is designed as a storage layer. This may be a phase
change layer, a photorefractive layer, a magnetc-optical
layer or any other layer suitable for recording. However,
the information carrier layer 10 is constructed without a
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layers. An optical recording nmediumof this type is rdga aBEFE ey STHIE
witten to using a doubl e-focus system i.e. the device acE”TﬁVﬁg“TD )
the invention as 5 explained above, for exanple. This has the gfivaptaoen; |
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type is read from and written to using a double- focus
system, i.e. the device according ts the invention as
5 explained above, for example. This has the advantage that
the information track and/or a leader track of the
informatior carrier layer 9 can be used for focusing,
tracking, disk control and the addressing of the areas of
the information carrier layers 9, 10. During the writing
10 operation in the information carrier layer 10, a data
track is automatically written in exactly above the track
of the infcrmation carrier layer 9. Since the information
carrier laysr is a planar, uniform aresa without a leader
track or additional addressing infcrmation items, the
15 signal-to-roise ratio that can be =zchieved is higher,
since an additional noise signal due to any roughness of
the edges cf a leader track or from addressing bits are
[sic] not produced. Moreover, the entire storage capacity
of the infcrmation carrier layer can ze utilized for data
20 storage, since it 1is not necessary for any address or
servo infcrmation items, such as, for example, for
tracking, to be located on the inforration carrier layer
10. Using the method, described in relation to Figure 3,
for rotating the polarization direction with respect to
25 the cryétal axis of the birefringent collimator lens 4,
it is possible correspondingly tc adjust the light
intensity Zor writing on the information carrier layer
10. For example, the intensity of the partial beam 5
reading on the information carrier layer 9 may be about
30 10% of the total power of the laser diode 1, and the
intensity c¢f the partial beam 6 usec for writing on the
informatior carrier layer 10 may accordingly be about 90%

of the saicd power.
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generatlng element (4, 1, 1’7, 18) 1is present, which
emits two partial beams (3, 6, 2', 2'") which differ in
terms of polarization direction and propagation
sehaviour, thus having a Zfocal point on both layers (9,
10) simultaeneously.

2. Device according to Claim 1, characterized in
that the partial ©bea= generating element is a
birefringent lens (4).

3. Device according 2o either of Claims 1 and 2,
characterized in that a polarization direction-rotating
element (20) is arranged in the beam path upstream of the
partial beam generating elsment (4).

4, Device according to Claim 1, characterized in
that the ©partial bear generating element is an
arrangement of two light sources (1’, 1/’) which emit
polarized light and are =zt different distances from the
optical unit.

5. Device according to Claim 4, characterized in
that the light sources '1’, 1’’') are integrated on a
single carrier element.

6. Device according to one of Claims 1 to 5,
characterized in that the detection unit  Thas a
pirefringent prism-type beam splitter (14).

7. Device according to Claim 6, characterized in
that the detection unit has a detector arrangement (17),
in which a plurality of dstector elements (A, B, C, D, E,
F, G) are arranged in one plane.

8. Device according to one of Claims 1 to 5,
characterized in that the detection unit has a
polarization direction-dependent semi-transparent mirror
(167) . e
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a device according to one of the preceding claims,
characterized in that the optical recording medium has an
information carrier layer (9) with prerecorded

5 information items, as well as an information carrier
layer (10) which is spatially separate and spaced apart
from the former layer, 1is suitable for recording
information items and has no corresponding prerecorded
information items.
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bei ng spaced apart from one another, the device having a |light source (1,
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(9, 10) S|nultaneously 2) DeV|éﬂ§EE£—ééédEﬁ§H£Ean1or witing to an optica
recordi ng medi um which has at |east two information carrier |ayers o, —t0)~—-
spaced apart from onEr@n@®IR&ENthaknKEnELPT-gieltiaTetel, a deVT-CE) fan

optical uni trmlﬁgd@tr%ﬁil@ﬁ w@utm@ha&oacs_erbp@dclarl tf@éo@dﬂegtméhlﬁam
generating eI parti al

resent,
Do (556 WBITHhaS" ol Ladati Fup LAEpERTELOR GOFAIFE ol FERZ DI 86t Ebh and
propagatlon kp&madouparthﬁsomamnagamotmeal pai nteldn dotd) 1hykt ss6Qrcd0)
simul taeneous] y, 1And \vhat a,polsizal i gn: - dLhACY el %kl €MeRE, (20)
is arranged In’ t%e beanlﬁ ﬁ@%rean1
object of the present 1nvent1c1 1s to propose a device cf

this type which permits a plurality of informatica

10 carrier layers to be read from and/or written %o
similtaneously wusing 1light of a single wavelengtk.
According to the invention, a partial beam generatirg
element (4, 17, 1’7, 19) ié:present for this purpose,
which element emits two partial beams (5, 6, .27, 2’’)

15 which differ in terms of polarization direction ard
provnagation behaviour.

The present inventiorn is advantageously employed
in devices for reading frcm or writing to opticzl
recording media such as, for example, CD, CD-ROM, DVT,

20 laser disk or the like.

Figure 1



partial beam generating elenent (4). 3) Device according to Cdaiml,
characterized in that the partial beam generating elenent is a 5Tﬁ§i?1ngeﬂthmm
lens (4). 4) Device according to either of Claims 1 or 3, charagterizedin
that a polarization direction-rotating elenment (20) is arrangedgié”fHE”beawvw
path upstream of the partial beam generating elenent (4). 5) Deyicef Lol g
according to aim1l, characterized in thafl the partial bean1gﬁne£gting i
el ement is an arrangenent of two |ight sources (1', 1'') whichjemt == ™.
pol ari zed light and are at different distances fromthe optica&muQLL; 6)

Devi ce according to Claimb5, characterized in that the |ight sources (I

1'") are integrated on a single carrier elenent.
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7) Device according to one of Clains 1 to 6, characterized in
detection unit has a birefringent prismtype beamsplitter (1
according to Claim?7, characterized in that the detection un

detector arrangenent (17), in which a plurality of detector e
C, D E F, G are arranged in one plane. 9) Device according
Clainms 1 to 6, characterized in that th@ detection unit has a
di rection-dependent sem -transparent mrror (16'). 10) Optica
medi um particularly for use in a device for sinultaneously ré

recordi ng

° == ‘_

that the

ent s’ (A B
Brie ofl ’f”"?
phlarization_
| recording
ading.fromor

witing to different |nfornatbon carrier |ayers (9 10) of an optical

O
I
i}

O —tC
T—_
o

—+17 B o—

x>

—

\CD

mm

FF+FL/ NI+ 1+, Y
|
m

1(

Fig.6 ]
Fig.7




medi um char act eri-zed in that thé'bptical recordi ng nmedi um has a fW?gﬁdmaﬁﬁa

.information carri j“ ng prerecorded information itenE,®&and a
second i nformati o\mﬂmmﬂﬁu\!m * l 10) which is spatial |l y~separat.e.and.
spaced apart fromsaid fir8t Fayer (9), said second |ayey [(:10)/being surey

suitable for recording information iteqﬁgand bei ng free ofﬁoaQ
prerecorded information itens. $

o

Patent Claims ; &l

1) Device for reading from or writing to an optical recording
medium which has at least a first and a second information
carrier layer (9, 10) said f£irst and second layer (9, 10)
being spaced épart from one another, the device having a light
source {1, 1', i"), an optical unit and a detection unit,
characterized in that a partial beam generating element (4,
1*', 1%, 18) is present, which emits a first and a second
polarized beam (5, €, 2', 2'') which differ in terms of
polarization direction and propagation behaviour, thus having
a focal point of the first polarized beam (5, 2') on one of
said layers (9, 10) and a focal point of the second polarized
beam (6,.2") on another of said layers (9, 10) simultaneously.

2) Device for reading from or writing to an optical recording
medium which has at least twe information carrier layers (9,
10) spaced apart from one another, having a light source (1,
1t', 1''), an optical unit and a detection unit, characterized
in that a partial beam generating element (4, 1', 1'', 189) is
present, which emits two partial beams (5, 6, 2', 2'') which
differ in terms of polarization direction and propagation
behaviour, thus having a focal point on both layerxs (S, 10}
simultaeneously, and that a polarization'directioﬁ-;otating
element (20) is arranged in the beam path upstream of the

- partial beam generating element (4).

3) Device according to Claim 1, characterized in that the partial
beam generating element is a birefringent lens (4).

4) Device according to either of Claims 1 or 3, characterized in
that a polarization direction-rotating element (20) is arranged
in the beam path upstream of the partial beam generating element
(4).

S5) Device according to Claim 1, characterized in that the partial
beam generating element is an arrangement of two light sources
(1", 1’’) which emit polarized light and are at different
distances from the optical unit.

6) Device according to Claim 5, characterized in that the light
sources (1‘’, 1'’) are integrated on a single carrier element.
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7) Device according to one of Claims 1 to 6, characterized in
that the detection unit has a birefringent prism-type beam
splitter (14).

8) Device according to Claim 7, characterized in that the
detection unit has a detector arrangement (17), in which a
plurality of detector elements (A, B, C, D, E, F, G) are arranged
in one plane.

9) Device according to one of Claims 1 to 6, characterized in
that the detection unit has a polarization direction-dependent
semi-transparent mirror (16').

10) Optical recording medium particularly for use in a device
for simultaneously reading from or writing to different
information carrier layers (9, 10) of an optical recording
medium characterized in that the optical recording medium has
a first information carrier layer (3) having prerecorded
information items, and a second information carrier layer (10)
which is spatially separate and spaced apart from said first
layer (9), said second layer (10) beihg suitable for recording
information items and being fxee of corresponding prérecorded
information items.




