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A record carrier is described, which has standard and high-density information layers. The standard density layer (2), e.g. in a
standard CD format, is positioned at the bottom of a substrate, and is read out through the substrate with a laser beam. The thickness of
v the substrate is within the CD specification, e.g. 1.2 mm. At least one hlgh-densxty layer (3) is formed by a material which is (nearly)
transparent for the laser wavelength of standard CD players (A = 780 nm), but is (at least partially) reflective for shorter wavelengths used
for high-density dises (A = 635 nm). To achieve a high density, a smaller track pitch and smaller pits are used in the high-density layer(s).
To achieve better reading signals from both layers, the high-density layer is positioned closer to the side of entrance of the laser beam in
the substrate. This enables a higher numeric aperture of the focusing lens and, therefore, a smaller spot for the shorter wavelength. The
high-density layer is preferably positioned midway in the substrate e.g. at 0.6 mm, because in that case the high-density layer configuration
will be compatible with two-sided high density discs which have a total thickness of 1.2 mm. The information content of the standard layer
may be duplicated on the high-density layer, or it may be represented by a different coding scheme.




récofded | ayer conprises either standard-density or high-density optically
readabl e effects. A 20 problem of the known disc is, that during reading

the second | ayer there is a disturbance in the read signal caused by
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readi ng, the quality of the read signal is inproved. For thi , the
i nformation carrier according to thelinvention is characterized in
that the high-density | ayer i.s | ogated between the standard | ayer and

the entr an@QPtsplfaultiiayer HformaBoncatliefneen t he hi gh-density | ayer and the
entrance side being substantially smaller than the di stance between the

standard | ayer and the entrance side. This has the advantage, that the
read signal when reading the standard |ayer is WO 97/ 09716
PCt/ 1 B96/ 00874 2
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wavelength, the high-density layer being at least partially reflective to light of a second
wavelength suitable for reading effects of high information density.
10 |
' Such a multilayer information carrier is known from EP-0 520 619. The
described optical recording medium comprises two recording layers separated by a support
layer on a substrate. The first recording layer is reflective to light of a first wavelength and
transparent to light of a second wavelength and the second recording layer is reflective to the
15 light of the second wavelength. Information can be read from a layer through the substrate
by focusing a beam of an appropriate wavelength on the respective layer, scanning the effects
and transforming the reflected light into a read signal. The information is recovered from the
read signal by detectihg the changing of an optical characteristic of the reflected light. A
recorded layer comprises either standard-density or high-density optically readable effects. A
20 problem of the known disc is, that during reading the second layer there is a disturbance in
'"t_h'e 'r&d signal caused by the first layer, which has to be passed twice by the beam. This

may cause errors in the recovered information.

It is an object of the invention to provide an information carrier in which, upon
25 reading, the quality of the read signal is improved. For this purpose, the information carrier
according to the invention is characterized in that the high-density layer is located between
the standard layer and the entrance side, the distance between the high-density layer and the
entrance side being substantially smaller than the distance between the standard layer and the
entrance side. This has the advantage, that the read signal when reading the standard layer is



the optical beamand the NA (nuneric aperture) of the focusing |ens.
However, if the NAis I ncreased to decrease the spot size, it is
necessary to reduce the substrate thickness in order to reduce the
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+ information density (using the same wayeléng_th and the same optical requirements) may be

attained, because a reduced-size scanning spot allows smaller effects to be used, e.g. smaller
pits in tracks with a smaller track pitch. A further advantage of the greater distance between
the standard layer and the high-density layer is, that players not arranged for playirig
20 mutltilayer records, are less likely to be disturbed by the other layer, e.g. may in error try
focusing their beam on the wrong layer. This applies for example to a standard CD player
reading the standard layer and to a high-density player not arranged for discriminating
between layers and therefore only reading the high-density layer. Also portable players,
when subject to shocks, will less likely focus on a wrong layer.
25 An embodiment of the information carrier is characterized in that the distance
betiveen the high-density layer and the entrance side is substantially equal to half the distance
= between the standard layer and the entrance side. This has the advantage, that there is a
balance between decreasing the disturbing effects when reading the standard layer and
increasing the disturbance from dust and surface defects when reading the high-density layer.
30 * A further advantage is, that when manufacturing the information carrier, two substrate layers
of the same thickness supporting the information layers are to be processed.
An embodiment of the information carrier is characterized in that the distance
between the standard layer and the entrance side is about 1.2 mm. This has the advantage,
that a disc according to the CD standard can be formed, being playable on standard CD
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i nformation carrier conprises two substrate | ayers separated by a bondi ng
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while a standard player can present certain information, an improved version of the same

information can be presénted by the high-density player.

20 An embodiment of the information carrier is characterized in that the
information carrier comprises two substrate layeré separated by a bonding agent, the
substrate layers each supporting an information layer. This has the advantage, that each
substrate supports an information layer and can be processed separately, e.g. optical readable
effects can be pressed in both substrates. The information carrier is easily formed by finally

25 bonding the two sections together.

) These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.
In the drawings:

30 Figure 1 shows the layer structure of a new information carrier,

Figure 2 shows an information carrier with a beam of a standard CD
player, and _
Figure 3 shows an information carrier with 2 beam of a HD player.



WD 97/ 09716

PC/ | B96/ 00874 ' 4

Figure 1 shows an information carrier according to the invention. The
carrier may be disc-shaped |ike the known audio CD, but nay be shaped
alternativel ' optical tape or card. A description_of the
standard CD ?ﬁ‘gdr)]big?’%sound inthe title "Principles of o PETEBAC074
systens" by Bouwhuis et al. |SBN 0-85274- A45-3." The information carrier 5
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passes the cBingired @' fielRhown multilayer structure of EP 0520619. The information layers are to be
scanned by an optical beam entering through the first substrate (from the bottom side in
ﬁgure 1). When scanning the high density layer with a beam of radiation of the second
20 wavelength sufficient radiation is reflected for detecting the effects of the high-density layer.
When scanning the standard density layer with a beam of radiation of the first wavelength
substantially all radiation, e.g. 70 %, is reflected for detecting the effects of the standard
layer. In scanning the standard layer the beam of the first wavelength passes the high-density
layer twice and it may be reflected for a small portion by the high density layer. However,
25 as there is a relative large distance between the focal plane and the high-density layer,
irregularities such as recorded effects, header patterns or repetitive data patterns are hardly
--affecting the reflected radiation, as they are averaged out by the relatively large diameter of
the beam when crossing the layer on a large distance from the focal plane. Moreover,
players arranged only for reading a standard information layer on a specific depth-, such as
30 CD players for CD with a substrate thickness of 1.2 mm, are not affected in their operation
if a minimum distance is kebt between the layers of about 300 um ,i.e. 25%, of the total
substrate thickness. However the distance between the high density layer and the entrance
side of the substrate must be 2 minimal value H for limiting the adverse effects of dust
particles and fingerprints on the surface. It has been found, that the safe minimal value H is
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for CD discs. The standard density layer is a CD information layer and comprises a highly

15 reflective mirror layer that properly reflects both infrared and red laser radiation and meets
the minimum reflection requirement for CD with A = 800 nm, i.e. 70%. A well-known

material for the mirror layer is Aluminium. In combination with the previous embodiment an
information carrier comprises two substrate layers of about 600 um thickness (practitﬁl range
of 500 - 700 um).

20 Figure 2 shows the disc with a beam 8 having a first wavelength, e.g. of a
standard CD player. This beam 8 hits the standard layer 2 and is substantially not impeded
by the high-density layer or layers 3. :

Figure 3 shows the disc with a beam 9 of a high-density player having a second
wavelength shorter than the first wavelength. The beam 9 hits the high-density layer 3.

25 . In an embodiment of the disc the high density layer is substantially fully

_ _reﬂectxve to the radiation of the second wavelength. In this case the disc appears to a high-

. density player as a ‘high-density only” disc, as the standard density layer cannot be scanned
by the beam of the second (shorter) wavelength. The disc can therefore be played by a

'single-layer only’ high density player, as no special measures are necessary to focus on or

30 scan the high-density layer.

In an embodiment of the disc the high density layer is partially transmissive to
the radiation of the second wavelength. In this case it is possible to read all the information
layers by focusing on the respective layers. An embodiment of a high-density player that
implements such a reading method is disclosed in EP-A-95200619.5 (PHN 15.252).
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di scl osed in EP-A-95200619.5 (PHN 15, 252). ) WD 97/09716
PCT/ | B96/ 00874 In an embodiment of the disc the high-density layer accommodates infeymation

15 recorded in the standard layer which information is coded differently from the information in
.the standard layer. Such a disc comprises certain information, e.g. a musical piece coded in
standard CD audio quality on the standard density layer. For high-end audio fans an
improved version of the same information is recorded on the high-density layer, e.g. a
surround sound version or higher resolution version of the same musical piece.

20 In an embodiment of the disc the information carrier comprises two substrate
layers separated by a bonding agent, the substrate layers each supporting an information
layer. Each substrate layer has been pressed in a mould and is provided with a respective
information layer. The information carrier is formed by bonding the two substrates together
by a bonding agent. The bonding agent may also have the function of (at least partially)

25 reflective layer, or the reflective function may be realized by a separate layer applied on the
substrate layer beforehand. An embodiment of the disc according to the invention comprises

-=several high density layers. For example one high-density layer may be pressed on the top
side of the first substrate 5 and a second high-density layer may be pressed on the bottom
side of the second substrate 4. The top side of the second substrate is provided with the

30 -standard density layer. Both substrates should be separated by a thin support layer, e.g. the
bonding agent. While scanning as shown in figure 3 the beam 9 having the second (shorter)
wavelength must be focused on one of the high density layers 3.



Mor eover, the standard information |ayer having CD density can be read out
on a standard CD pl ayer w thout encountering difficulties, provided
that the intermedi ate high-density i nformation |ayer(s) are
sufficiently "invisible" by a lowreflection for the first wavel ength

used by standard CD players. In practice, 70% of the incident |ight should
be returnin 0.a_ 5 detector reflected by the standard density |ayer.

In an errbodiqﬁgm P16 t he disc the high density |ayer accommd’&’tréé%ﬁgst
ot her things the same infornmation as the gtandard |ayer. An exanple is a

CD-ROM i n which the standard | ayer conprises a basic version of a
sof tware pgUaIMS for use on PC s and in whi ch the high-density |ayer
conprises the sanme software, but alsa a |lot of extensions and 10

additional data-files. A versatile P W|th a high-density reader doesn't
need to switch " bet ween | ayers, ﬁﬂ!jﬂﬂg'mmmnﬂto fl edged high density
version of the software. Another ' pera with audio only
on the standard |l ayer and audi o and video on 'thée hi*gh ~ density | ayer.
Infan enbodi ment of the disc the high-density | ayer accommobdat es

in

ormation 15 recorded_ in the standard | ayer which informtj og is coded
differently-from the i nFEoTRaNPR FAMEr comprisiag & substrate @nd dgfermatgn dpyess paving

Conpri ses efidafly Feddabie cpfRéth %.cheefﬁcs%yﬁéhmkormaﬁs& &ﬂ@ﬁ’ﬂxfbﬁnanon 18epgndar d
CD audio quality on the standard density |ayer. hi gh-end audi 0 fans an
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| ayer, O opfical bean? Hirid 12Rt0fa Yird swaqaeﬁgm hhe wr%o.gml :usalggz ehférid

t he sane musi cal piece. ment e gi.sc t he
i nf or mat¥ ognteance side of @mpwbs@ge,tthMQ iaalsebemg lochted @pposite the entraace,Side

bondi : L | [
ayer | Eagat & HEVEARHRPiahl Rt effcts SR M HRR RS ol B0 RighRienly Jayer
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ety HVEE oD P DRRRAT RSN ey of a ool SRRFRGEn 38EBls ol Rl "
Layfa.r , dor ieffects of high tinfoemdtion aensity, charadierized dh tl?aed:ehugl&dashyﬂzyhmsl lagmed
pplie
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exanpl e onandl ﬂrg,rendelrm side Beingesubstantially spratieSthan e disignce Getween thesstatlant layére
first subst r‘ghf 5 and a second hi gh-density | ayer may be pressed on the
bottom Second substrate 4. The top side of the second
substrate s provi ded V\ldfdsnﬁaﬁenaﬂ'rﬁtaﬂdaihﬁddﬁrl}lmhyummenwmmumu at es

hould b { t .,th . di .
i e scanAAGS bRl e etk fepRLIages sna S sitagon s i subsanuald el o tBHE B
wavel engg hdmume bewbeartsstngird diyer ahd tHecenfragde siwsi ty |ayers 3.

3. Information carrier as claimed in Claim 1 or 2, characterized in that the

distance between the standard layer and the entrance side is about 1.2 mm.

4, Information carrier as claimed in Claim 1, 2 or 3, characterized in that

the high-density layer is partly transmissive to light of the second wavelength enabling the
20 standard layer to be scanned.

5 Information carrier as claimed in Claim 1, 2 or 3, characterized in that

the high-density layer is substantially fully reflective to light of the second wavelength.

6. Information carrier as claimed in one of the preceding Claims,

characterized in that the high-density layer accommodates amongst other things the same
25 information as the standard layer. _

7. Information carrier as claimed in Claim 1, 2, 3, 4 or 5, characterized in

that the high-density layer accommodates information recorded in the standard layer which

information is coded differently from the information in the standard layer.

8. Information carrier as claimed in one of the preceding Claims,
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CLAIMS = - 1. I nformation carrier conprising a
substrate and information |ayers having optically readable effects

whi ch ef fect resent information, which information | ayers conpri se
a standard IM%&@ ng effects of standard information denstSHABEBIH| e by
an " optical beamfornmed by |light of ag8first wavel ength, the beam upon

reading, entering on an 5 entrance side of the substrate, the standard
| ayer bei ngharectetized in thao thet informatiomcarderccomypirides, two substeatel layetsi sgparated by tay

| ayer havi j I i sj t. h i.ah-density | ayer

bei ng subs ?’gﬂﬂ’%ﬁﬁyat@éﬁ@ﬁg%}g rlfpje ﬁ{)g?{!lé%ﬁﬁ‘gé" 'ﬁ@é‘&%@?&ﬁ%‘fi rst

wavel ength, the high-density | ayer being at least partially reflective
to light of a second wavel ength suitable for reading - effects of high

information density, characterized in that the high-density layer is
| ocated 10 between the standard | ayer and the entrance side, the distance

bet ween the high-density | ayer and the entrance side being
substantially smaller than the distance between the standard | ayer and
the entrance side. 2. I nformation carrier as clained
in Cdaiml, characterized in that the . di stance between the

hi gh-density |ayer and the entrance side is substantially equal to half the
15 distance between the standard | ayer and the entrance side. 3.

Information carrier as clained in Claiml or 2, characterized in that the
di stance between the standard | ayer -and the entrance side is about 1.2 mm
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4. Information carrier as clainmed in aim1l, 2 or 3,
characterized in that the high-density layer is partly transm ssive to
light of the second wavel ength enabling the 20 standard |layer to be’ )
scanned. 5. Information carrier as clained in Cdaiml,
2 or 3, characterized in that the high-density |layer is substantially
fully reflegid et |1 ght of the second wavel ength. 6. pCT/IB96/00874
Inforrmation carrirer as claimed in one of the preceding d ains,
characterized in that the high-density | ayer accommpdat es anongst ot her

things the sanme 25 information as th ndard | ayer. 7. : :
Information carrier as claimed in d ai I, 2, 3, 4 or 5, characterized in
that the high-density |layer acc dates information recorded in the
standard | ayer which inforgntion | oded differen romat he

i nformation in thefsf iy \u7 /S mfor4mati on
carrier as clainedfip WO 97/09716
PCT/ | B96/ 00874 2
characterized in t substrate

ach ssupporti ng

an information | ayf \‘- ] —
| 5
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