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However, the multiple layers make the manufacture of the recording medium
complex. This invention relates to optical information re-  According to
the invention there is provided an cording media.
optical information recording medium comprising a With an optical
information recording medium in   5   transparent substrate and a recording
layer and ca- which a signal can be recorded and/or reproduced   pable of
recording Information by irradiation of the re- through a transparent
substrate, a laser beam is fo-  cording layer with a laser beam from the
transparent cused on a recording surface from the transparent  substrate
side, substrate side, thereby effecting the recording of an  characterized
by: information signal. If a light incident surface of the   10   a
protective film having a hygroscopic property transparent substrate is
scratched or dirty or     formed on a light incident surface of the
transparent smudged, then a laser beam incident on the recording  substrate
in such a manner that it can be stripped surface is hindered by scratches,
dust or the like, so  therefrom. that, upon recording, pits cannot be
accurately        The recording layer can be made of organic dye- formed on
the recording surface. Consequently, a re-  15  based optical recording
material and the protective corded signal cannot be reproduced with high
fidelity.  film can be coloured by a colourant of dark colour. in
particular, in an optical information recording me-  The protective film
can be made of resin contain- dium in which a transparent substrate Is made
of res-  Ing an antistatic agent. in, such as polycarbonate, static
electricity is pro-  The invention will now be described byway of ex- duced
on the light incident surface of the substrate,  20  ample with reference
to the accompanying drawings, so that this surface attracts dust. Moreover,
if the  throughout which like parts are referred to by like light incident
surface of the transparent substrate is  parts, and in which: rubbed by
something very hard or suffers shock, the    Figure 1 Is a perspective view
of an embodiment surface of the transparent substrate may be scratch-   of
optical disc according to the present invention; ed or damaged, making the
above problem more se-  25   and rious.
Figure 2 is a side view of a section of the optical To protect the light
incident surface of the trans-  disc. parent substrate from dust and to
protect the surface  In Figures 1 and 2, it will be seen that an optical
from being damaged, the following optical informs-  information recording
medium comprises a transpar- tion recording media have been proposed in
Japa-  30  ent substrate 1, a recording layer 2, a reflecting layer nese
utility model laid-open gazettes nos. 60/60019,  3, a protective layer4, a
light incident surface 5 of the 57/49734 and 58/49337.
transparent substrate 1 and a protective film 6. Japanese utility model
laid-open gazette no        The substrate 1 is preferably made of a
synthetic 60/60019 proposes a magneto-optical recording me-  resin plate,
such as a polycarbonate resin plate, an dium in which a transparent
plastics film cover is  35  acrylic resin plate or an epoxy resin plate,
each hav- bonded around a centre hole only of an optical record-  ing high
optical transmissivity particularly for laser ing medium such as a compact
disc, by means of a   beams and having excellent shock resistance. The
bonding agent. In this recording medium, however, as  substrate 1 may be
formed by a glass plate, and al- the transparent plastics cover is bonded
only around  ternatively, the substrate 1 may be formed of a plur- the
centre hole, the whole surface cannot be com-  40  ality of layers. pletely
protected.                                     The recording layer 2 can
record information Japanese utility model laid-open gazette no    thereon
by a change in the optical characteristics of 57/49734 proposes an optical
recording medium in   a portion which Is not irradiated with a laser beam
which a protective film is formed on the surface of a  when the recording
layer 2 is irradiated with a laser transparent protective layer of the
optical recording   45  spot of a recording laser beam. The recording layer
2 medium, so that it can be stripped therefrom. In this  is not restricted
to a layer in which a physical change recording medium, however, the
protective film is not  of shape, for example, a pit is produced. The
record- treated against static electricity. There is therefore a  ing layer
2 may be formed by uniformly coating,forex- possibility that dust may
adhere to the light incident  ample, cyanine-based dye, dissolved by a
solvent, on surface of the optical recording medium due to static  50  the
surface ofthe substrate 1 by means of a so-called electricity, when the
protective film is stripped from  spin-coating method. A light absorption
layer, that is the surface of the transparent protective layer.   the
recording layer 2, can achieve the effects of the Japanese utility model
laid-open gazette no     present invention if it is made of a known optical
re- 58/49337 proposes a recording medium in which a    cording material. In
this case, it is preferable that the transparent film is formed with a
bonding layer on a   55  recording layer 2 be made of an organic dye-based
static electricity preventing layer formed by metaliz-  optical recording
material having a light absorption ing indium oxide, so that the
transparent film can be  property. The recording layer 2 can be formed by
stripped from the static electricity preventing layer.  means of well-known
film forming methods, such as 2   
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method or metalizing method, or  sed colourant, such as, Rhodamine B,
Rhodamine 19, a light bombardment method, in addition to the above-
Brilliant Green or Methylene Blue. mentioned spin-coating method.
The shape of the above-mentioned protective The reflecting layer 3 is
laminated on the record-  film 6 is determined in accordance with that of
the ing layer 2 by metalizing or sputtering a metal, such   5   transparent
substrate 1. Even when the protective as gold, silver, copper, aluminium
oran alloy thereof.  film 6 is formed soas to coveronly the recording area
If the reflecting layer 3 is provided as in the embodi-  of the recording
layer 2, it is possible to achieve the ment of the present invention, the
recording can be  effects of the present invention. effected by utilizing a
laser beam reflected from the  Furthermore, as shown in Figure 1, if one or
more reflecting layer 3.                           10  tabs 7 are provided
at the edge of the protective film The protective layer 4 is laminated on
the reflect-  6, then it becomes possible for the user easily to strip ing
layer3. The protective layer4 is made of synthetic  the protective film 6
from the light incident surface 5 resin, such as ultraviolet-curing resin,
epoxy resin,  using the tab 7. The tab 7 can be bonded to the pro- acrylic
resin, or silicone-based hard coat resin, each  tective film 6 after it has
been formed. having similar excellent shock resistance to that of  15  The
optical information recording medium was the resin forming the substrate 1.
The reflecting layer  manufactured as follows. The transparent substrate 3
and the protective layer 4 are not always provided,  1 was moulded, by an
injection moulding process, as and may be selectively formed. Without the
reflecting  a polycarbonate disc having a thickness of 1.2mm, an layer 3
and the protective layer 4, it is still possible to  outer diameter of
120mm and an Inner diameter of achieve the effects of the present
invention.  20  15mm in which there are formed spiral-shaped pre- The
protective film 6 is made of a material having  grooves having a width of
0.8[err], a depth of 0.08[err] a hygroscopic property, so that static
electricity can  and a track pitch of 1 .6[err] in a range of a diameter of
be prevented from being produced when the protrec-  46 to 117mm. In order
toform on the transparent sub- tive film 6 is stripped from the light
incident surface  strate I a light absorption layer which becomes the 5.
Thus, the light incident surface 5 of the transparent  25  optical
recording layer2,0.65g of 1,1, dibutyl 3,3, 3, substrate 1 can be protected
from being smudged by  3' tetramethyl 4, 5,4', 5' dibenzoindo
dicarbocyanine dust.
perchlolate (product no. NK3219, manufactured by The protective film 6 can
be given a hygroscopic  Nippon Kanko Shikiso Kabushiki Kalsha) was dis-
property by using resin having a hydroxyl group or by  solved into 10ml of
diacetone alcohol solvent. The re- mixing an antistatic agent into the
material forming   30  suiting solution was coated on the surface of the
sub- the protective film 6. A resin having a hydroxyl group  strate 1 by a
spin-coating method, so a light absorp- may, for example, be polyvinyl
alcohol. When a resin  tion layer of 130nm thickness was formed. In the
next such as polyvinyl alcohol is used, the protective film  process, an Au
film of 70nm thickness was formed on 6 can easily be formed by the
spin-coating method,  the substrate 1 on which the light absorption layer
and no bonding layer is required.             35  was formed as the optical
recording layer 2 over its The antistatic agent mixed with the material of
the  whole surface of an area having a diameter of from protective film 6,
may be a conductive material or a  45 to 11 8mm bya metalizing process,
therebyforming surface active agent. More specifically, examples of  the
reflecting layer 3. An ultraviolet curing resin was the surface active
agent are as follows:           coated on the reflecting layer 3 by a
spin-coating Amphoteric surface active agent which may, for  40   method,
and was cured bythe irradiation of ultraviolet example, be alkyl betaine,
alkyl aminoxide or alkyl tri-  rays, so the protective layer 4 of 10[err]
thickness was methyl ammonium salt; non-ionic surface active     formed.
agent which may, for example, be polyoxyethylene al-   Then, the
concentration of a polyvinyl alcohol kyl amine; anion surface active agent
which may, for  aqueous solution was adjusted to be 12.5%, and the example,
be alkyl phosphate; cation surface active   45  resulting solution was
coated on the light incidentsur- agentwhich may, forexample, be alkyl amine
acetate;  face  of the substrate 1 by spraying, left forfive min- and
cyclohexane-based surface active agent which   utes, levelled by a
levelling process and dried at [err] may, for example, be acrylic acid
having a functional  for thirty on the light incident surface 5. group
ormethacryllc acid polymer. It is possible to use  Although the protective
film 6 remains bonded to an antistatic agent which Is formed by mixing a
plur-  50  the light incident surface 5 of the substrate 1 by its ality of
the above-mentioned antistatic agents.    own bonding force, it can easily
be stripped from the When the recording layer 2 is made of an organic
light incident surface 5 using the tab 7. dye-based optical recording
material, it becomes pos-  While the optical information recording medium
sible to improve light resistance of the recording layer  is being
delivered, transported, stored, bought by the 2 by colouring the protective
film 6. The protective  55   user and the recording is made, the light
incident sur- film 6 can be coloured by mixing into the resin mate-  face
5ofthe substrate 1 is protected. Also, the record- rial of the
protectivefilm 6a dark colour-based colour-  ing can be correctly made by
stripping the protective ant, such as, of the protective film 6 a dark
colour-ba-  film 6 from the light incident surface just before a las- 3  



5                   EP 0 375 298 B1                 6 er beam is irradiated
on the recording portion to re-  vinyl alcohol. cord information. Since the
protective film 6 has a hydroxyl group  10. A recording medium according to
claim 7, claim and hygroscopic property, static electricity, caused   8 or
claim 9 wherein the protective film (6) is col- by friction, can be
prevented from being produced in   5  oured by a colourant of dark colour.
the protective film 6 and the substrate 1. Thus, when the protective film 6
Is provided or immediately after  11. A recording medium according to claim
10, the protective film 6 is stripped from the light incident  wherein the
recording layer (2) Is made of organic surface 5, the light incident
surface 5 of the transpar-  dye-based optical recording material. ent
substrate can be effectively protected from dust  10 in the air.
Patentanspruche Claims                                             1.
Medium flir die optische Informationsaufzeich- 15      nung 1. An optical
information recording medium com-             mit einem transparenten
Substrat (1) und prising a transparent substrate (1) and a record-
einerAufzeichnungsschicht (2) zumAufzeichnen ing layer (2) and capable of
recording information  von Informationen durch Bestrahlen der Auf- by
irradiation of the recording layer (2) with a las-  zeichnungsschicht (2)
mit einem Laserstrahl von er beam from the transparent substrate side;  20
der Seite des transparenten Substrata her, characterized by:
gskennzelohnht dureh a protective film (6) having a hygroscopic proper-
einen Schutzfilm (6) mit hygroskopischer ty formed on a light incident
surface (5) of the   Eigenschaft, der auf einer Lichteinfallsflache (5)
transparent substrate (1) in such a manner that    des transparenten
Substrate (1) in der Weise it can be stripped therefrom.              25
ausgebildetist, daisle von diesem abzogenwer- den kann. 2. A recording
medium according to claim 1, where- in the protective film (8) is made of
resin having  2. Aufzeichnungsmedium nach Anspruch 1, bei a hydroxyl group.
dem der Schutzfilm (6) aus einem Harz herge- 30      stellt bst, das eine
Hydroxyigruppe aufweist. 3. A recording medium according to claim 2, where-
in the protective film (6) is made of polyvinyl al-  3. Aufzelchnungsmedium
nach Anspruch 2, bei cohol.                                             dem
der Schutzfllm (6) aus Polyvinylalkohol her- gestellt ist. 4. Arecording
medium according to claim 1 orclaim   35 2, wherein the protective film (6)
is coloured by a  4. Aufzeichnungsmedlum nach Anspruch I oder 2, colourant
of dark colour.                          bel dam der Schutzfilm (6) mit
einem Farbstoff von dunkler Farbe eingefarbt ist. 5. A recording medium
according to claim 4, where- in the protective film (6) is made of an
organic  40  5. Aufzeichnungsmedlum nach Anspruch 4, bei dye-based optical
recording material.              dam der Schutzfilm (6) aus einem
organischen optischen Aufzeichnungsmaterial auf Farbstoff- 6. A recording
medium according to claim 1, where-     basis hergestellt ist. in the
recording layer (2) Is made of organic dye- based optical recording
material and the proteC-  45  6. Aufzebchnungsmedium  nach Anspruch 1, be!
tive film (8) is coloured by a colourant of dark col-  dam die
Aufzeichnungsschicht (2) aus einem or- our.
ganischen optischen Aufzeichnungsmaterial auf Farbstoffbasis hergestellt
ist und der Schutzfilm 7. A recording medium according to claim 1, where-
(6) mit elnem Farbetoff von dunkier Farbe einge- in the protective film (6)
is made of resin contain-  50  farbt ist. ing an antistatic agent. 7.
Aufzelchnungsmedium nach Anspruch 1 bei dam 8. A recording medium according
to claim 7, where-     der Schutzfilm (6) aus einem Harz hergestellt Ist,
in the protective film (6) is made of resin having  das einen
antistatischen Wirkstoff enthffilt. a hydroxyl group.
55 S. Aufzeichnungsmedium nach Anspruch 7, bei 9. A recording medium
according to claim 8, where-     dam der Schutzfilm (6) aus elnem Harz
herge- in the resin forming the protective film (6) is poly-  stelot bst,
das elne Hydroxylgruppe aufweist. 4  
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er beam is irradiated on the recording portion to re-  vinyl alcohol. cord
information. Since the protective film 6 has a hydroxyl group  10. A
recording medium according to claim 7, claim and hygroscopic property,
static electricity, caused   8 or claim 9 wherein the protective f ilm (6)
is col- by friction, can be prevented from being produced in   5  oured by
a colourant of dark colour. the protective film 6 and the substrate 1.
Thus, when the protective film 6 is provided or immediately after  11. A
recording medium according to claim 10, the protective film 6 is stripped
from the light incident  wherein the recording layer (2) is made of organic
surface 5, the light incident surface 5 of the transpar-  dye-based optical
recording material. ent substrate can be effectively protected from dust
10 in the air. Patentanspruche Claims
1. Medium fOr die optische Informationsaufzeich- 15      nung 1. An optical
information recording medium com-             mit einem transparenten
Substrat (1) und prising a transparent substrate (1) and a record-
einerAufzeichnungsschicht (2) zumAufzeichnen ing layer (2) and capable of
recording information  von Informationen durch Bestrahlen der Auf- by
irradiation of the recording layer (2) with a las-  zeichnungsschicht (2)
mit einem Laserstrahl von er beam from the transparent substrate side;  20
der Seite des transparenten Substrats her, characterized by:
gekennzelchnet durch a protective film (6) having a hygroscopic proper-
einen Schutzfilm (6) mit hygroskopischer ty formed on a light incident
surface (5) of the   Eigenschaft, der auf einer Lichteinfallsfllche (5)
transparent substrate (1) in such a manner that    des transparenten
Substrats (1) in der Weise it can be stripped therefrom.              25
ausgebildet ist, dal3 sie von diesem abzogen wer- den kann. 2. A recording
medium according to claim 1, where- in the protective film (6) is made of
resin having  2. Aufzeichnungsmedium  nach Anspruch 1, bei a hydroxyl
group.                                  dem der Schutzfilm (6) aus einem
Harz herge- 30      stellt ist, das eine Hydroxylgruppe aufweist. 3. A
recording medium according to claim 2, where- in the protective film (6) is
made of polyvinyl al-  3. Aufzeichnungsmedium  nach Anspruch 2, bei cohol.
dem der Schutzfilm (6) aus Polyvinylalkohol her- gestellt ist. 4. A
recording medium according to claim 1 or claim   35 2, wherein the
protective film (6) is coloured by a  4. Aufzeichnungsmedlum nach Anspruch
I oder 2, colourant of dark colour.                          bei dem der
Schutzfilm (6) mit einem Farbstoff von dunider Farbe eingefirbt ist. 5. A
recording medium according to claim 4, where- in the protective film (6) Is
made of an organic  40  S. Aufzeichnungsmedium  nach Anspruch 4, bei
dye-based optical recording material.              dem der Schutzfilm (6)
aus einem organischen optischen Aufzeichnungsmaterial auf Farbstoff- 6. A
recording medium according to claim 1, where-     basis hergestellt ist. in
the recording layer (2) is made of organic dye- based optical recording
material and the protec-  45  6. Aufzeichnungsmedium nach Anspruch 1, bei
tive film (6) is coloured by a colourant of dark col-  dem die
Aufzeichnungsschicht (2) aus einem or- our.
ganischen optischen Aufzelchnungsmaterial auf Farbstoffbasis hergestellt
ist und der Schutzfilm 7. A recording medium according to claim 1, where-
(6) mit einem Farbstoff von dunkler Farbe einge- in the protective film (6)
is made of resin contain-  50  farbt ist. ing an antistatic agent. 7.
Aufzeichnungsmedium nach Anspruch 1 be! dem 8. Arecording medium according
to claim 7, where-      der Schutzfilm (6) aus einem Harz hergestellt Ist,
In the protective film (6) Is made of resin having  das einen
antistatischen Wirkstoff enthalt. a hydroxyl group.
55 8. Aufzeichnungsmedium nach Anspruch 7, bei 9. A recording medium
according to claim 8, where-     dem der Schutzfilm (6) aus einem Harz
herge- in the resin forming the protective film (6) is poly-  stellt ist,
dus elne Hydroxylgruppe aufweist. 4  
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S   * 9. Aufzeichnungsmedium  nach Anspruch 8, bei           7, dans loquel
Is film protecteur (6) eat constitu6 dem des den Schutzfllm (6) bild-ide
Harz Poly-    d'une resine comportant un group. hydroxyle. vinylalkohol
ist. 9. Support d'enregistrement solon la revendication 10.
Aufzeichnungsmedium nach Anspruch 7, 8 oder   5    8, dans lequel la resine
constituent le film proto- 9, be! dam der Schutzfilm (6) mit einem
Farbstoff  tour (6) eat une r6sine d'alcool polyvinylique. von dunkler
Farbe eingefirbt 1st. 10. Support d'enregistrement selon l'une quelcon- 11.
Aufzeichnungsmedium nach Anspruch 10, bel          quo des revendications 7
A 9, dans lequel le film dem die Aufzeichnungsschicht (2) aus einem or-  10
protecteur (6) est codor par un colorant de cou- ganischen optischen
Aufzelchnungsmaterial auf      lour sombre. Farbstoffbasis hergestellt ist.
11. Support d'enregistrement solon la revendication 10, dans loquel la
couche d'enregistrement (2) Revendications
15       est constituee d'un mat6riau d'enregistrement optique A base de
colorant organique. 1. Support d'enregistrement optique d'informations
comprenant un substrat transparent (1) et une couche d'enregistrement (2)
et pouvant enregis- trer des informations par irradiation de la couche   20
d'enregistrement (2) avoc un faisceau laser pro- venant du cote du substrat
transparent; caracterise par: un film protecteur (6) syant une propriete
hygroscopiqueforme sur une surface d'lncidence   25 de la lumibre (5) du
substrat transparent (1) de tile sorts qu'il pout etre retire de celle-ci.
2. Support d'enregistrement solon la revendication I dans lequel le film
protecteur (6) oet constitu6   30 d'une resine comportant un groupe
hydroxyle. 3. Support d'enregistrement solon la revendicatlon 2, dens
lequel le film protecteur (6) est constitue d'alcool polyvinylique.
35 4. Support d'enregistrement solon l'une quelcon- quo des revendications
1 et 2, dans lequei le film protecteur (6) est colore par un colorant de
cou- >       leur sombre.                               40 5. Support
d'enregistroment soion Ia revendication 4, dans lequel le film protecteur
(6) est constitue d'un mat6riau d'enregistrement optique a base de colorant
organique.                     45 6. Support d'enregistrement salon la
revendication 1, dans loquel la couche d'enregistrement (2) est constituee
d'un mat6riau d'enregistrement opti- quo A base de colorant organique et le
film pro-  50 tecteur (8) est colore par un colorant de couleur sombre. 7.
Support d'enregistrement solon la revendication 1, dans lequel le film
protecteur (6) est constitue   55 d'une resine contenant un agent
antistatique. 8. Support d'enregistrement solon la revendication 5    


