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Optical scanning device for two types of record carriers. 

The invention relates to an optical scanning device for scanning a first type of 

record carrier provided with a first information layer and a first transparent layer having a first 

thickness, and for scanning a second type of record carrier provided with a second infonnation 

layer and a second transparent layer having a second thickness which differs from the first 

5 thickness, said scanning device comprising a radiation source for supplying a scanning beam, 

an objective system for converging the scanning beam through the first transparent layer to a 

focus on the first information layer, and a radiation-sensitive detector for converting the 

modulated scanning beam coming from an information layer into electric signals, the· 

radiation-sensiti'Ve surface of the detector having such an effective size that it receives 

10 radiation of a substantially complete scanning beam coming from the first type of record 

carrier and from substantially the central part of a scanning beam coming from the second type 

of record carrier. 

Generally,. the transparent layer in optical record carriers is intended for 

15 . protecting the information layer from ambient influences and for providing mechanical 

support to the infonnation layer, in other words, the transparent layer functions as a substrate 

for the infonnation layer. The thickness of the transparent layer is a compromise between the 

thickness which is desired to give the record carrier the desired rigidity and the thickness 

which is desired in connection with the numerical aperture (NA) of the scanning beam 

20 incident on the transparent layer. The NA of the objective system on the side of the record 

carrier is detennined by the resolution which the scanning device must have, i.e. by the 

information density of the information layer. Generally, a higher NA is necessary for a larger 

information density. For envisaged novel record carriers with a larger information density thus 

requiring a higher NA, it is often necessary to reduce the thickness of the infonnation layer so 

25 as to decrease the influence of tilt of the record carrier on the quality of the focus, or scanning 

spot. In fact, this influence will be greater at a higher NA. With the advent of novel record 

carriers having larger.information densities, different types of record carriers having different 

thicknesses of the transparent layer will be on the market. A compatible scanning device will . 

~e to be able tO scan the different types of record carriers, indepeiidently of the thickness.of . . . ·. . . . . . : 
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the transparent layer. Scanning a record carrier is herein understood io mean the movement of 

a scanning spot formed by the scanning beam and ~e infonnation layer relative to each other 

for the purpose of reading, writing and/or erasing infonnation. 

The transparent layer, through which the scanning beam passes, introduces 

S spherical aberration in the scanning beam. In the design of the objective system, the 

transparent layer can be taken into· accoUn.t so that this system can compensate said spherical 

aberration. However, since a given objective system tan compensate only for a given 

thickness of the transparent layer, the quality ofthe scanning spot will deteriorate due to the 

under or overcompensated spherical .aberration when using this objective s:Ystem for scanning 

10 a record carrier having a different thickness, as is envisaged for a cOm.patible scanning device. 

US-A 5,708,638 (PHN 15.724) discloses a compatible scanning device 

designed for scanning a first type of record carrier having a larger information density. for 

example, a record carrier known as DVD. To preclude the detrimenutl influence of spherical 

aberration when scanning a second type of record carrier having a smaller density, for 

~,>;,> 15 example, a record carrier known as CD, it has been 'ensured tha:t the detector receives only 

;>;,. radiation coming from the central part of the pupil, i.e. the cent?al part of the scanning beam 

.-;: .. 

coming from this record carrier. When scanning the first type of record carrier, the detector 

receives radiation of the entire scanning beam coming from this record carrier. These 

conditions can be fulfilled by adapting. for example, the size of the radiation-sensitive surface 

20 of the detector in such a way that, when scanning the fmt type of record carrier, this size is 

equal to the cross-section of the scanning beam at the location of the detector, whereas the 

radiation-sensitive surface comprises only the central part of the beam cross-section of the 

scanning beam coming from the second record carrier when scanning the second type of 

record earner. Use is made of the fact that the spherical aberration, which occurs when 

25 scanning the second type of record canier, mainly occurs in' the peripheral part of the scanning 

beam. By detecting only radiation criming from the central part of the pupil diameter, which 

central part is, for example, 55% of the pupil diameter, and not detecting the peripheral part of 

this beam, it is achieved that the beam is reasonably free from spherical aberration for this 

detector, while this beam still has a sufficient intenSity to supply satisfactor)' signals. 

30 The detector does not only supply an information signal, which represents the 

information read from the record carrier, butal&O a focus error signB.1. The latter signal, which 

is representative of an axial deviation between the focal plane of tht:: objective s}'stem and the 

plane.of the information layer, is used to correct the axial position of the focus, for example, 

by- displacing the objective s~stem iri the axial direction. Af~cus error signal may be obtained, 
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for example, by providing an astigmatizing element, for example, a cylindrical lens in the path 

of only the reflected scanning beam between the objective system and the detector, which 

element converts the beam into an astigmatic beam. Such a beam has the property that the 

shape of the radiation spot fonned in the plane of the detector changes upon an axial 

5 displacement of the focus of the scanning spot with respect to the information layer. This 

change of shape can be observed with a detector consisting of four separate detector elements. 

By combining the output signals of these detector elements in a given way, a focus error 

signal, referred to as the astigmatic focus error signal, can be obtained. However, it has been 

found that the desired focus error signal is not· obtained when using the astigmatic focus 

lO detection method in a compatible scanning device with the above-mentioned small detector 

surface for scanning the second type of disc. Instead of a smooth S curve having a steep·slope 

around zero, the graph of the focus error signal has a jagged variation and a faint slope around 

zero, so that the (ocus error signal obtained is not very well usable in practice. 

15 Itis an object of the invention to provide an optical scanning device of the type 

described in the opening paragraph, in which a suitable focus error signal is obtained when 

scanning the second type of record carrier without this being at the expense of the signals 

obtained when scanning the first type of record carrier. To this end, the scanning device 

according to the invention is characterized in that an aspherical surface having a size which is 

20 substantially equal to the cross-section of said central part is present in the path of only the 

modulated scanning beam between the objective system and the detector. 

The invention is based on the recognition that, when scanning the second type 

of record carrier, radiation of the scanning beam outside the central part of the pupil diameter 

is still partly incident on the quadrant detector. Since this beam portion exhibits spherical 

25 aberration, this detector detects a beam which is not only astigmatic but also exhibits spherical 

aberration. Consequently, the radiation spot formed on the detector no longer has a well­

detectable change of shape when focus errors occur. By providing an extra aspherical profile 

in the detection branch of the scanning device, i.e. in the path of only the beam coming from 
the record carrier and only in the central part of the pupil diameter, this spherical aberration is 

30 compensated. Consequently, the beam received by the radiation-sensitive surface of the 

detector is sufficiently free from aberration to derive a satisfactory focus error signal, also 

when scanning the second type of record carrier. 
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An embodiment of the scanning deVice, in which an astigmatic element is 

arranged in the path of only the modulated scanning beam, is further characterized in that the 

aspherical surface is canstituted by a surface of the astigmatic element. 

For correcting the spherical aberration, it is then not necessazy to place an extra 

5 ·element in the detector branch, so that material costs and assembly time can be saved. The 

astigmatic element, which may be a separate cylindrical lens but may be alternatively 

constituted by another component of the scannilig device, is necessary to render the modulated 

scanning beam astigmatic, so that a focus error signal can be derived from this beam. 

A preferred embodiment of the scannirig deVi.ce, in which the astigmatic 

1 O element is constituted by a cylindrical lens and· in which the cylmdrical lens· is integrated with 

a rotationally symmetric lens, is characterized in that the aspherical surfaee is constituted by a 

surface of the rotationally symnietric lens. 

20 

25 

These and other aspects of the invention are apparent from and will be 

elucidated with reference to the embodiments described hereinafter. 

In the drawings: 

. Fig. I shows an embodiment of a known scanning device with the scanning 

beam radiation paths during sea.oiling of a first type of record carrier, 

Fig. 2 shows the same scanning device, but with the scanning beam radiation 

paths during scanning of a second type of record carrier; 

Fig. 3 shows the principle of the astigmatic focus error signal generation; 

Fig. 4 shows diagrams of the radiation spot formed on the detector of this 

scanning device when scanning a second type of record carrier and at different focus settings; 

Fig. 5 shows the focus error signal generated in the known scanning device 

when scanning a second type of record carrier; 

Fig. 6 shows diagrams of the radiation spot formed on the detector of the 

\ ·•. scanning device according to the invention when scanning a second type of record carrier and 

at different focus settings; 

30 Fig. 7 shows the focus error signal generated in the scanning device according 

to the invention when scanning a second type of record carrier; 

Fig. 8 shows diagrams of the radiation spot fonned on the detector of the 

scaDning device according to the invention when scanning a first type of record carrier and at 

different focus settings; · 
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Fig. 9 shows the focus error signal generated in the scanning device according 

to the invention when scanning a first type of record carrier; 

Fig. 10 shows an embodiment of a scanning device according to the invention; 

Fig. 11 shows an integrated optical element with an aspherical profile for use in 

5 this device. and 

Fig. 12 shows an example of an asphericaJ profile according to the invention. 

Fig. 1 shows a compatible scanning device for scanning a first type of record 

carrier 1 and a second type of record carrier 31 (Fig. 2). The record carrier.I. only a small part 

10 of which is shown in a radial cross-section, has a transparent layer 2, one side of which is 

provided with an information layer 3. The side of the information layer remote from the 

transparent layer is protected from ambient influences by a protective coating 4. The 

transparent layer functions as a substrate of the record carrier because it mechanically supports 

the information layer. Alternatively, the transparent layer may only have a protective function, 

15 while the mechanical support is given by a layer on the other side of the information layer, for 

example, by the protective coating 4 or by a combination of a further transparent layer and an 

information layer provided_ on the information layer 3. Information in the form of optically 

~etectable areas arranged in substantially parallel, concentric or spiral tracks in the information 

layer may be stored on the record carrier, which tracks are not shown in Fig. 1 but are 

20 perpendicular to the plane of the drawing in the cross-section shown jn this Figure. The 

information areas may have any optically readable form and may be, for example, pits or areas 

having a different reflection coefficient or a different direction of magnetization than their 

surroundings, or they may be a combination of these forms. The record carrier 1 is, for 

example, of the type known as DVD and has a large information densjty, and its transparent 

25 layer 2 has a relatively small thickness, for example 0.6 nun. 

The scanning device comprises a radiation source S, for example, a diode laser 

emitting a diverging radiation beam, or scanning beam, 6. This beam is reflected to a 

collimator lens 8 by a mirror 7. This lens converts the beam into a parallel beam 9 which is 

incident on an objective lens 10. This lens converts the beam into a converging beam 12 

30 forming a focus, or scanning spot, 13 on the information layer 3. The collimator lens and the 

objective lens may be replaced by a single lens which converts the diverging beam 6 into the 

converging beam 12. The single lens may also be replaced by a hologram operating in 

transmission or in reflection, or by a separating grating provided on a waveguide in which the 

scanning beam propagates. Radiation from the converging beam 12 which is reflected and 
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modulated by the information layer and fomis a reflected and mOdulated beam 15 returns 

along the path of the converging beam 12. To separate the reflected beam from the projected 
beam and to direct it ontoa radiation-sensitive detector 22, oil which this beam forms a 

detector spot 23, a· beam splitteris mTanged in the radiation path. This beam splitter may 
S consist of a splitting mirror but is preferably constituted by a polarization-sensitive splitting 

prism 17 in combination with a A/4 pfate 18, in Which A. is the wavelength of the scanning 

beam. A A/4 plate 19 may be arranged between the radiation source S and the splitting prism 

17 so as to 8dapt the state of polarlzatio.tl of the beam emitted by the source to the direction of 
polarization of the splitting prism~ 

1 O During scanning, for example, fotreadfug a record carrier, the scanning spot 13 
and the record carrier are moved with re8pect to Ca.ch ·otb~ fu. the track direction so that a track 
is· scanned completely~· By moving the scarilling ~pot and the .record carrier with respect to 

· each other in the radial direction, ·per1'endicular'to th.e track direction, the complete record 
carrier can be scanned. The detector 22· oonverts' the. iricident beam into· one or more elec1ric 

...... ·.· 15 signals. One of these signals is an information signal 24 ·which ~sents the information read 
ftoin the: record carrier. Another signal is a focus eirOr signal 25 which is representative of a 
possible·cteviationbetWeen the axial position of the foeus 13 and that of the information layer 
3. The signal 25 is Used in a focus servosystem for correcfuig the position of the focus with 
'respect to the information layer~ for eXainple,' by mo~i~g the objective lens 10 in the axial 

20 . direction. 

Fig. 2 shows the same searinirig device as Fig. 1, but now in combination with a 

· second type of record canier 31, for example, of the ty},e bo\vn as audio CD. This record 
carrier comprises a t:r&tisparent layer32, an iilformation·ia:Yer 33 and a protective coating 34 

and thus has the same construction as the record Carri~ 1. However, the transparent layer 32 
25 of the record carrier 31 has a larger thickness, for eXam.ple, 1.2 mm, than the thickness of the 

record carrier 1, while the record carrier 31 has a smaller infonnation density than the record 
carrier 1. The scailning de~ce is designed for optllnally reading the record carrier 1, and the 

objective lens 10 is ·designed in such a way that it forms a best focus on the information layer 
3, te. a focus with a Strehl ratio which is clo8e to I. For this reason, the objective lens is 

30 ·corrected for the spherical aberration which occms when an iincorrected, converging scanning 
beam 12 passes the transparent layer 2, i.e. as iri the situation depicted in Fig. 1 ". The wave 

front of the corrected converging beam 12 is, in principl~, spheri~ near the focus 13. F_or the 
situation depicted in Fig .. 2, it holds that the Information layer 33 of the record carrier 31 can 
be satisfactorily seanned by the beam 12 if the ~ial positio~ of this layer is not the position of 
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the best focus but the _position of the paraxial focus of the converging beam 12. If the 

information layer 33 is present at a different axial position than that of the paraxial focus, the 

quality of the focus, or scanning spot, 35 deteriorates rapidly, which results in a reduced 

quality of the signals supplied by the detector. In a small area around the position of the 

5 paraxial focus, the wave :front of the converging beam exhibiting aberration is substantially 

spherical in a central part of the aperture. The scanning spot has a small central area with a 

high intensity, coming :from radiation from the central part of the aperture and, around the 

central area, a large area with a low intensity, coming from radiation outside the central part of 

the aperture. The quality of the central part of the scanning spot 35 is sufficient to scan the 

I 0 information layer 33, and it can be ensured that the outer part is not used for scanning. When 

scanning with the paraxial focus, the central part of the wave front is relatively flat, but the 

outer part of this wave front has a strong deviation. Due to this deviation, the direction of the 

border rays changes so that it becomes possible to prevent these border rays :from ·contributing 

to the detector signals. By choosing the radiation-sensitive surface of the detector to be so 
15 small that only radiation :from the central part of the pupil can reach the detector when 

scanning the record carrier 31, the disturbing.effect of the uncompensated spherical aberration 

on the detector signals can be substantially eliminated. 

For generating a focus error signal when scanning an optical record carrier, the 

reflected scanning beam may be rendered astigmatic and a quadrant detector may be used as 

20 detector, as described, inter alia, in the article "Optics of Reflective Videodisc Players,, in 

SMPTE Journal, vol. 85, November 1976, pp. 881-886. The beam may be rendered astigmatic 

by ~ging, for ~~ple, a cylindrical lens 26 between the splitting prism 17 and the detector 
22, as is shown in Figs. 1 and 2. This lens, whose cylindrical axis is, for example, parallel to 

the X axis, ensures that the reflected scanning beam 16 in Fig. 1, or the central part 37 of the 
25 reflected scanning beam 36 in Fig. 2, has two astigmatic focal lines 40 and 41, as is shown in 

Fig. 3, instead of a single focus. This Figme shows the part of the radiation path from the 

cylindrical lens 26. These focal lines are perpendicular to each other and are offset with 

respect to each other in the axial direction. The broken line 42 indicates the axial position of 

the radiation-sensitive surface of the detector 22, which detector is shown in a plan view in the 

30 right-hand part of Fig. 3. If, as shown in Fig. 3, the cylindrical lens is a positive lens, the focal 

line 40 is closer to this lens than the focal line 41. The scanning device is designed in such a 

way that the axial distance between the detection plane 42 and the focal line 41 is as large as 

the distance to the focal line 40 when the scanning beam 12 is focused on thC information 
layer. As is shown in th,e right-hand part of Fig. 3, the radiation spot 43 fonned on the detector 
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22 and being an image of the scanning spot lJ in Fig. 1, or 35 in fig. 2, is then round. If the 

focus 13 of the· scanning beam· moves downwards with respect to the plane of the information 

layer in Fig. 1, the focal lines in Fig. 3 move upwards with respect to the detection plane 42 so 

that this plane is closer to the focal line 41 than to the focal line 40. Then, the radiation spot 44 

5 formed in this plane has the shape of an ellipse. whose major axis is parallel to the focal line 

41. When the focus of the scanning beam moves upwards with' respect tci the information layer 

in Fig. I, the focal lines in Fig. 3 move upwards with respect to the detection plane 42. The 

focal line 40 ·is theri located closer to the detection plane 42 thall fhe·focal line 41 and. the 

radiation· spot 45 has the shape of an ellipse whose major axis is parallel to the focal line 40. 

10 The size and direction of defocusing of the scanning beam with respect to the information 

layer thus defines the shape of the r~ation spot formed on tlW detector. This change of shape 

can be detected because the detection oomprises fl.)ur detector elements 46, 47, 48 and 49 

situated in different quadrants. If the stgnals of these detection elements are represented by 

846, 847, S4s and 849, the focus error siglial Sr is defined by 

15 

20 

· The information signal ·si is· defined· by: 

It has been found that a satisfactory information signal of the two types of 

record carriers can be obtained with the scanning device of Figs. 1, 2 and 3, but that, when 

scanning the second type·ofrecord carrier, the.focu$ error signalhas such a strong aberration 

25 that it is not very well usable. This is caused by the fact that a part of the rays outside the 

central part of the pupil, which central part covers, for example, 55% of the pupil, is still 

incident on the quadrant detector 22. ThiS results in a radiation spot diagram as shown in Fig. 

4. This Figure shows different detecitor spot diagrams 43', 44a', 44b', 45a' and 45b' for 

different extents of defocusing M. The diagrams of Fig. 4 and subsequent Figures are the 

30 result of calculating, for a large number of rays of the. scanriing beam, the positions where 

these rays are incident on the detection plane 42. These diagrams thus show the intensity 

distribution across the detection plane. As is apparent from Fig. 4, there is relatively little 

intensity concentrated in the central part, and this central part does not have a pronounced 

round shape for M == 0, or an elliptical ·shape with a major axis at +45°, or -45°, with the 
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horizontal axis of Fig. 4. In fact, the central part of the radiation spot on the detector does not 

have a sufficient change' ~f~hape from a left tilted ellipse vk ~.circle to a right tilted ellipse at 

a change from M= -500 µm via &f = 0 to &f= +500 µm. The Afvalues shown in Fig. 4 are 

the values for the defocusing on the side of the detector 22, i.e. for defocusing the detection 

5 spot, which values are related to those of the detection spot 35 via the square value of the 

magnification M of the lens system 8, 9. The detector having a surface area of, for example, 

100 x 100 µm2 is shown by way of broken lines in Fig. 4. 

Fig. 5 shows the focus error signal St which is generated in the scanning device 

in which no further measures are taken. In this Figure, the defocusing .Md on the side of the 

10 record carrier, i.e. the axial distance between the focus 35 and the information layer 33., is 

plotted on the horizontal ~ and the focus error signal St is plotted on the vertical axis. The 

curve does not show the desired steep slope around zero (Md = 0) and has a relatively flat and 

irregular variation with several zeros. Jt will be evident that this signal is not very well usable 

for correcting the focus of the scanning beam with respect to the record carrier 31. 

15 According to the.in~ention, the.focus error signal can be considerably improved 

by providing an aspherical surface in the detection branch.ofthe device, i.e. in the radiation 

path between the splitting prism 17 and the detector, which aspherical surface compensates the 

asphericity of the border rays of the reflected beam 36 incident on the quadrant detector 22. 

This surface only covers the centfal part of the pupil, i.e. 55% oftbe pupil in the above-

20 mentioned example. By adding the aspherical surface, the beam incident on the radiation­

sensitive surface of the detector will become considerably more purely astigmatic, as is 

apparent __ from a_comparison between Fig. 4 and Fig. 6. 

Fig. 6 shows the detector spot diagrams 43", 44a", 44b'\ 4Sa" and 45b" which 

apply to different defocusings Mon the side of the detector if said aspherical surface is 

25 provided in the radiation path. Now, there is more radiation intensity in the central part· of the 

detector plane, and this central part has a clear shape which, as a function of the defocusing M, 

shows a clear variation, namely from a narrow strip (44a") inclined to the left to, 

consecutively, an ellipse (44b'1 inclined to the left, a circle (43"). an ellipse (45a") inclined to 

the right and a narrow strip (4Sb") inclined to·the right. 

30 The variation of the focus error signal St associated with the detector spot 

diagrams of Fig. 6 as a function of the defocusing Md on the side of the record carrier 31 is 

shown in Fig. 7. This signal has only one zero and a sufficiently steep slope around this zero 
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and·is consequently very suitable for correcting the focus 35 with respect to the information 

layer 33. 

Since the central aspherical'surface is present iri the radiation path, also when 

reading a record earner of the first type, whose transparent lay~~ h.as a thickness of; for 

5 example, 0~6 niin instead of, for example, 1.2 mm, this smfa~ Will cause a spherical 

aberration in the detector spot 23; ·However, as is shown by the radiation diagrams for this 

detector spot at different defocusings Min Fig. 8, the tOtal Size of the detector spot 23, for M 

= ·o, remains within the size of the detector 22, and this spot haS: the desired variation regarding 

shape upon a change of the focus. CollSequently, the quality ofili.e focus error sigJial is 

l 0 · maintained when scailning the first type of record carrier, ·as is shown in Fig. 9. This Figure 

. ··shows the focus error signal Sr as a· function of the defocU.sing .Md on the side of the record 

... ·carrier, when scanning a reeord carrier of the' first type~ 

The central aspherical surface may be the sUrfaCe of a separate: element which is 

provided in the radiation path ~pecially for the puipose of the mvention. Due to costs and 

15 assembly aspects, which are vefy irilportant for a consumer a~amtuS, it is preferable to render 

a central part of a surface of an optical element which is already present; such as the lower side 

·of the splitting prism 17 which is riot 'traversed by the.projeeted beam 6, or a surface of the 

cylindrical lens 26 aspheiieat 

Fig~· l 0 shov\ls an embodiment of the scanl1irig deVice in which a central part SS 

20 of the upper surface of the cylindricat lens has been rendered ~phencal. As is more clearly 

shown in Fig. 3, the aspherical surface may be present on the flatside of the cylindrical lens . 

. This smface covers, for example,. 55% of the pupil. diameter and is, for example, equal to the 

· cross-section, at the area of this sllrface, of the beam 15, the retiected beam if a record canier 

of the first type is scanned. The asphencal surface then covers 55% of the cross-section, at the 

25 area of this surface, of the beam 36 which is reflected ifa record carrier of the second type is 

read. 

In practice, the detection branch of the device preferably includes an extra, 

. converging, lens so as to concentrate the radiation reflected by the record earner on the 

detector. Such a lens is preferably integrated with the cylindrical lens. In that case, the central 

30 aspherical surface may be formed by a part of a surface of the extra lens. Fig. 11 shows such 

an integrated lens 57. The cylindrical lens portion thereof is denoted by the reference numeral 

26' and the spherical lens portion is denoted by the reference numeral 58. The curved surface 

of the element 58 has a peripheral portion 59, which is spherical, and a central portion 60, 

which is aspherical. 
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An example of the surface profile of the lens element 58 is shown on a larger 

scale in Fig. 12. The radifil"Mi8tance r of the points of the surfa~~ to the optical axis 00' is 

plotted on the horizontal axis, and the height sag of these points, i.e. the position along the 

optical axis, is plotted on the vertical axis. The curve 62 which represents the peripheral 

5 portion, has a constant radius of curvature, while the radius of curvature of the curve 64, which 

represents the central portion, varies with the radial distance r. 

Dependent on the chosen magnification with which the scanning spot on the 

information layer is imaged in the detector spot, the astigmatic detector spot funned when 

scanning the first type of record carrier and the astigmatic detector spot formed when scanning 

10 a second type of record carrier can be detected with the same detector size. By displacing, 

along the optical axis, the spherical surface part with respect to the aspherical surface part, 

which is indicated by means of the curves 62 and 63 in Fig. 12, it can be ensured that the 

optimal focus upon readiiig the second record carrier coincides with the optimal focus upon 

reading the first record carrier. 
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CLAIMS: 

1. An optical scanning device for scanning a first type of record carrier provided 

with a first information layer and a first transparent layer having a first thickness, and for 

scanning a second type of record earner provided .with a .se.cond information layer and a 

second transparent layer having a second thiclaiess which differs from the first thickness, said 

5 scalining de"i:ce comprising a radiation source for supplying a scanning beam, an objective 

system for converging the scanning beam through .the first transparent layer to a focus on the 
. . . ·... . . 

first information layer, and a radiatio]l-sensitive detector for converting the modulated 
. . : . .. .·. : .. 

scanning beam coming from an information layer into electric signals, the radiation-sensitive 

surface of the detector havhtg sucli an effective size that it receiyes radiation from a 
10 substantially complete scanning beam coming from the first type of record carrier and ·from 

15 

· substantially only the central part of a scanning beam coming from the second type of record 

canier, characterized in that an aspherical surface havlng a size which is substantially equal to 

the cross-section of said central part is present in the path of only the modulated scanning 
. . . . . . 

beam between the objective system and the radiation-sen8itive detection system. 

2. An optical scanning device as claimed in claim l, in which an astigmatic 

element is arranged in the path of only the modulated scanning beam, characterized in that the 

aspherical surface is constituted by a surface of the astigmatic element. 

20 · 3. An optical scanning device as claimed in claim 2, in which the astigmatic 

element is constituted by a cylindrical lens and in which the cylindrical lens is integrated with 

a rotationally symmetric lens, characterized in that the aspherical surface is constituted by a 

surface of the rotationally symmetric lens. 


