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lying the upper surface of the substrate and including the explosive
material for partial This invention relates to records having a
explosions has a uniform thickness of less than surface carrying a track of
irregularities contain-  1,000 nm (10,000 A). ing information to be
recorded and read.      5     The  invention  also  includes the  record
The invention has particular application to      comprising the substrate
with the thin light video disc records carrying concentric or spiral
absorbing coating including an explosive material tracks of alternate plane
portions and pits or     and formed with the succession of bumps bumps as
generally described for example in        constituting the information
bearing track. British Patent Specification No. 1462791 and in   to    It
will be appreciated that since the irregularities the Article "A Review of
the MCA Disco-Vision      in the form of bumps do not extend completely
System" by Broadbent in "Information Display"      through the outer layer
as taught in the prior art Volume 12 pages 12-19, published in April, 1976.
discussed above, it is possible to maintain The invention is equally
applicable to other types  accurate control over the recording process and
of record for example computer storage systems    15  to produce a
recording which can be readily and memories.
reproduced. In the past the information tracks have been       The
explosive material may be nitro-cellulose formed by focussing an intensity
modulated write  trinitroaniline, or trinitrotoluene for example any beam
of light from a laser onto the surface of the  of which can be raised to
its auto-ignition point by disc to cause the bumps or pits or other    20
the focussed beam of laser light or other radiation irregularities either
by burning them into the     to cause an explosion and chemical reaction
surface of the disc, or by exposing photo-resist   producing
non-condensible  gas. Such  an material, and an object of the invention is
to     explosion can be only partial so as to cause a provide a  novel
method  of forming  the           bump constituting an irregularity without
break- irregularities still using a beam  of intensity    25  ing the
surface in accordance with the present modulated radiation but by a method
enabling       invention, or can be sufficient to break the surface finer
and cleaner irregularities to be formed so   of the coating on the
substrate to produce a pit that the information can be more arcuately
extending part way through the coating as an recorded at a greater density
on the surface of the  irregularity in the information track, in accordance
disc, the formation being immediate without the    30   with the invention
the subject of Application No. necessity of a subsequent developing
process,      84201062 divided from this application. and by a method
giving immediate monitoring          The size of the pit or bump can be
accurately with a read-after-write system enabling variation  controlled
and in fact tends to be smaller than the of the write process if any
inaccuracy is detected.  focussed spot of the beam of radiation, so that a
In Philip's British Patent Specification No.   35   very accurate
information track can be formed. 2005457 there is a disclosure of a disc on
which an  With a beam spot 500 nm or 5000 A in diameter optical recording
can be made, which disc con-     it is possible to produce a pit only 300
nm or 3000 sists of a transparent substrate 1, an intermediate  A wide. The
depth of the pit might be between auxiliary layer 2, and an information
recording    400-600 nm or 4000-6000 A deep so that it does layer 3 on top
of the auxiliary layer. The auxiliary    40   not penetrate completely
through the depth of a layer can include an endothermal substance
coating of perhaps 1000 nm or 1OO0O A thickness. which can be triggered by
the recording energy to    Where a pit is required a beam energy of 20
release energy for removing the information layer  milliwatts might be
suitable, but where a partial 3 and thus producing local holes in it.
explosion leaving a bump is required, a beam Thomson-Brandt's French
Specification No.   45    energy of 1 milliwatt may be sufficient. In a
typical 2368779 teaches a substrate 1, a metal layer 3,    case the rate of
movement of the disc in relation and an absorbing layer 2 on the outer
surface of   to the write beam might be such that each local the metal
layer 3 in which complete holes can be   area of the coating surface is
subjected to the made during a recording to expose the surface of   beam
for no more than about 100 nanoseconds. the metal layer 3 locally.
50   Where bumps are formed in the coating a metallic It is an object of
the present invention to      layer may be subsequently deposited over the
provide a method of making an optical recording    bumped surface of the
coating. consisting of a track of irregularities, the size of  Where the
heat of the beam is used to cause the which can be accurately controlled to
leave a      explosion in the explosive material, it may be recording which
can be readily read while writing    55   necessary to include a dye so as
to absorb the for monitoring purposes, and also can be readily   radiation
and ensure that sufficient local heating reproduced for the manufacture of
replicas.        occurs. Of course the coating material will be a According
to the present invention the write      more thermal conductor for the same
reason. beam has such an intensity as to cause partial       The coating
may be deposited on the glass or explosions at selected portions of a light
absorb-    60   other substrate by initially mixing the explosive ing
coating including explosive material where     material and a dye if one is
required with a the beam impinges to form local irregularities in  suitable
solvent, which is then poured over the the form of upraised bumps.
upper surface of the substrate which is then spun The invention includes
the optical recording      until a liquid coating with a uniform thickness
is medium in which a light absorbing coating over   65   obtained  and
then  until further spinning 2 



3                   0 022 313                      4 evaporates the
solvent. The coating thickness can     Figure 4 is a cross-sectional view
(not to scale) be controlled by choosing the viscosity of the      of a
master recording disc in accordance with the solution and the angular
velocity of spinning.      divided invention, showing an information-bear-
For master discs from which stampers can be       ing pit formed in a
special explosive coating; taken for mass producing replicas, the substrate
Figure 5 is a cross-sectional view (not to scale) is likely to be glass
with a highly polished surface  of a master recording disc of the present
inven- and possibly with a thin metal layer between the   tion, showing an
information-bearing bump glass and the coating. Then after recording the
formed in the special explosive coating; information as a track of
irregularities a metal     Figure 6 is a cross-sectional view (not to
scale) layer may be vacuum deposited on the surface by    10  of a
direct-read-after-write recording disc having thermal evaporation followed
by the electro         a single recording surface, with information bear-
plating of a thicker metal layer. The stamper so   ing bumps formed
therein; and formed by the double metal layer can be removed      Figure 7
is a cross-sectional view (not to scale) for subsequent production of
replicas.              of a direct-read-after-write recording disc having
Where a read-after-write disc is to be made, for    15  two recording
surfaces, with information bearing example, in a home recording, the
substrate is      bumps being shown in both surfaces. likely to be a
plastics material, for example       Figure 1 shows a master disc recording
polymethyl-methacrylate which is fairly thin and   apparatus for recording
a frequency-modulated flexible and has the explosive coating deposited
video signal or digital signal, on a rotatable on it. There may then be a
disc shaped plastic   20   master recording disc 11. Such a master disc can
protective layer positioned spaced from  the        be used to produce a
stamper for use in a recorded surface of the coating to define a cavity.
moulding apparatus (not shown) for producing The write beam of radiation
can be directed either  disc replicas. The recording apparatus operates to
through the protective layer, or from the other     direct a write beam of
light 13 from an argon in side through the substrate, so that one or other
25   laser 43 onto the disc, as the disc is rotated at a must be
transparent to the radiation.              prescribed angular velocity, the
beam  being A double-sided disc can be formed by having       modulated in
intensity according to a data signal two substrates each with its explosive
coating the  to be recorded. This forms a succession of coatings being
backto back, so that the substrates  microscopic information-bearing  pits
15 or form the respective exposed surfaces of the    30   bumps 17 (Figure
2), arranged in a plurality of double disc. Then the substrates will have
to be   substantially circular recording tracks 19 in a transparent to the
write beam of radiation.         spiral or concentric circle pattern on the
disc. If the recording is to be in the form of bumps,    The recording
apparatus further operates to rather than in the form of pits, then the
coating  focus onto the disc a read beam of light 21 from a including the
explosive material may have a thin   35   helium neon laser 55 operating at
632.8 nm (6328 metallic layer over it before the recording is     A),
having a constant intensity, substantially less made, perhaps being between
10-20 nm or            than the peak intensity of the write beam 13, to
100-200 A thick. The intensity modulated record-   scan the successive pits
15 or bumps 17 ing beam of radiation can be directed either
immediately after they are formed by the write through such a thin metallic
layer, or through the    40   beam. This permits a continuous control of
both substrate, and in that case the heating of the     the power level and
focus of the write beam, so coating locally to the auto-ignition point will
be  that the signal can be recorded properly over the primarily  by
thermionic  or  photo-electric       entire disc. emission of electrons
from the metallic layer so     Figure 3 is a simplified cross-sectional
view (not .  that a dye is not necessary In the coating.    45   to scale)
of a known recording disc which includes The invention includes a method of
making a       a glass substrate 23 having a polished upper record and a
record whether made by such a          surface 25, and having a coating 27
of photoresist method, or made from such a recording medium,       material
for example to an intensity-modulated or indeed from a stamper made from
such a           write beam of light as the disc is rotated. The record.
50   photoresist coating is then suitably developed, to The invention may
be carried into practice in     remove all of the material in the spaced,
various ways, and certain embodiments will now     illuminated regions,
yielding a master disc having be described by way of example, with
reference      a succession of spaced pits 29. The size of each pit to the
accompanying drawings; in which             in the photoresist coating
cannot generally be Figure 1 is a simplified block diagram  of   55   made
smaller than the 1/e2 diameter of the apparatus for recording a data signal
on a record   diffraction-limited spot formed by the focused disc, and for
recovering the signal therefrom to    write beam. verify that it has been
properly recorded;            The pits 29 are characterised by
sharply-defined Figure 2 is an enlarged plan view of a portion of
sidewalls 31 that are ragged and grainy in struc- the record disc depicted
in Figure 1, showing the    60   ture. This  roughened  structure, which
is arrangement of pits or bumps representative of      duplicated in the
resultant stamper, can result in the recorded data signal;
damage to the disc replicas during the moulding Figure 3 is a
cross-sectional view (not to scale)  procedure. 



of a prior art photoresist recording medium after     The disc of Figure 4
includes a glass substrate development;                                  65
33 having a highly polished, planar surface 35 on 3    5                  0
022 313                     6 its upper side, with a thin layer 37 of
metallic  lengths, so whenever these explosive materials material deposited
thereon. Additionally, a       are utilised, the coating further includes a
suitable special light-absorbing coating 39 is deposited on  orange or red
coloured dye that is highly absorp- the metallic layer. The write beam of
light 13 is  tive of the wavelengths. The dye must be color- transmitted
through a medium of air adjacent the    5   stable and must be readily
soluble with the disc and focused to a diffraction-limited spot 41
explosive material used. The preferred dye is sold on the outer surface of
the special coating.      by American Color & Chemical Co. under the In
accordance with the invention, the special   trademark AMPLAS ORANGE CR,
but other suit- coating  39 includes an explosive material and is  able
dyes include another dye sold by American highly absorptive of the
intensity-modulated   to   Color & Chemical Co., this one under the mark
write beam of light 13, whereby as the disc 11 is  ANAPLAST-SCARLET MM, and
also 1-phenyl- rotated with respect to the beam, the coating is
azo-2-naphthol   and    azobenzene-4-azo-2- selectively heated by the beam
to induce spaced   naphthol, sold by DuPont under the marks OIL explosions
therein, forming  corresponding       ORANGE and OIL RED, respectively.
irregularities, in the form of microscopic pits 15,  15  The special
explosive coating 39 is deposited representative of the data signal. The
spaced pits  on the upper surface of the metallic layer 37 using are
substantially free of any residue material and  a special process in which
the explosive material are free of sharp corners and roughened side-
and the dye, if required, are initially admixed with walls, whereby the
risk of damage to the disc     a suitable solvent. In the preferred
process, ten replicas that are eventually produced is reduced,   20   parts
(by weight) of nitrocellulose, three parts of and whereby the
signal-to-noise ratio of the data  AMPLAS ORANGE CR dye, and about 300-400
signals recovered from such disc replicas is      parts of the solvent
cellosolve acetate, are com- improved. Additionally, the cross-sectional
size of  bined to yield a solution having a viscosity of the pits can be
made small relative to the        about 3-5 centipoise. Other suitable
solvents for diffraction-limited spot of the focused write beam,   25  the
explosive material and dye mixture include thereby further increasing the
signal-to-noise    butyl acetate and amyl acetate. ratio of the data
signals that can be recovered    The liquid solution is then poured on the
upper from the disc replicas.                           surface of the
metallic layer 37, and the coated The metallic layer 37 is interposed
between the  substrate 33 and integral metallic layer are then substrate
33  and  the  information-bearing   30   spun at an angular velocity of
about 1000 rpm explosive coating 39 for two major purposes, one  until the
solution has achieved a uniform thick- to improve the bonding of the
coating material,   ness over the entire surface. Continued spinning and
the other to provide increased reflectivity of  at about 1000 rpm for about
20-30 seconds the read beam of light 21, which scans the disc   evaporates
the cellosolve acetate completely, immediately after formation of the pits
15.   35   leaving the special coating 39 in the form of a Although the
preferred metal for the layer 37 is  solid solution bonded to the upper
surface of the titanium, there are other suitable metals, such as  metallic
layer. chromium and aluminium. In this embodiment,         The thickness of
the coating 39 can be con- titanium  is vacuum  deposited  by thermal
trolled by varying the viscosity of the solution evaporation onto the upper
surface 35 of the glass   40   and/or the spin speed. A final thickness
greater substrate 33, to a thickness of approximately 50  than 1 micron
ensures that the pits 15 that are nm (500 A).
thereafter formed in the coating, will extend only The explosive material
included in the special  partially into the top surface of the coating, as
light-absorbing coating 39 is a substance that will  shown in Figure 4.
explode or undergo a rapid chemical reaction to   46  The intensity
modulated write beam  13 is produce gases whenever heated to its auto-
focused onto the top surface of the coating from ignition temperature. The
coating has a low       above the disc. Because the depth of focus of the
thermal conductivity so that only the portions of  beam  is limited to .2
microns, however, the the coating on which the intensity-modulated
focused beam begins to diverge a short distance write beam 13 actually
impinges are heated to the   so   beneath the surface. As a result, the
intensity of critical temperature. Moreover, it is important that  the beam
is sufficiently high to heat the explosive the gaseous products of the
rapid chemical        material to its autoignition temperature only
reaction not condense back onto the coating or    within .4-.6 microns of
the upper surface. onto portions of the recording apparatus after
Microscopic pits having a width of .3 microns they have cooled. Suitable
explosive materials   55   can be formed by a write beam 13 that is focused
are nitrocellulose, trinitroaniline and trinitro-  to a 11e2 diameter of .5
microns and that has a toluene.
total power of 20 milliwatts. The write beam The write beam 13 is produced
by a conven-      impinges on a selected location on the disc 11 for tional
argon ion laser which produces a beam      a time period of less than 100
nanoseconds. having components at approximately 457, 488,   60   After the
pattern of microscopic pits 15, has 



and 514 nanometers. Accordingly, to be heated     been formed, a metallic
overlayer (not shown) is by the intensity-modulated write beam, the coat-
deposited onto the recorded coating 39. The ing 39 must be absorptive of
these wavelengths.   metallic overlayer is then removed from the Neither
nitrocellulose nor trinitrotoluene  is    underlying disc to produce a
stamper which, in inherently highly absorptive of these wave-   65  turn,
is used in a moulding apparatus to produce 4    7                  0 022
313                      8 replicas of the master disc. That is the subject
of  having a wavelength of approximately 632.8 nm the Divisional
Application.                       (6328 A). Figure 5 is a simplified
cross-sectional view of  The read beam 21 passes through a second an
alternative master disc 11' in accordance with     beam splitter 57 to the
first beam splitter 47, the present invention. The disc is identical in
5   where it is reflected and combined with the write structure to the disc
11 of Figure 4 except that it is  beam 13. Thereafter, it follows
essentially the adapted to -absorb less energy from the inten-    same path
as the write beam until it is focussed -to sity-modulated write beam of
light 13. For a      a diffraction limited spot 59 on the disc 11. The
coating 39' fiaving the same composition as that  two beams are aligned
such that their respective specified for the coating of Figure 4, the
intensity  10   spots 41 and 59 are approximately 5 microns modulated write
beam 13 need have a power         apart and at a common radius, with the
write spot level of only one milliwatt. As a result, there is     41 in the
lead. sufficient energy to induce only incomplete         The read beam of
light 21 has a constant explosions in the spaced areas on the coating that
intensity that is insufficient to heat the explosive are illuminated by the
scanning write beam,    15   coating to its auto-ignition temperature, and
after whereby an upraised bump 17 is formed at each      reflection is
modulated in intensity by the such area due to trapping of gases produced
in    recorded pattern of pits or bumps. the rapid chemical reaction that
occurs iri the     From the second beam splitter 57, the reflected coating
when heated by the write beam. Metallic    beam is transmitted to a
photodetector 61, which stampers can be formed from this master disc.   20
demodulates the beam and produces on a line In another embodiment (not
shown), the           63a corresponding  read-after-write electrical
special explosive coating is overlayed by a thin,  signal for continuously
controlling both the metallic coating, having a thickness of 10-20 nm
power level and the focus of the write beam, (100-200 A), before the disc
is scanned by the    whereby the data signal can be properly recorded
intensity-modulated write beam  13. Uke the    25   over the entire surface
of the disc- 11. embodiment of Figure 5, only partial explosions     The
invention can also be used for making are induced in the explosive coating,
producing-   direct-read-after-write (i.e. "DRAW") discs, which upraised
bumps therein and corresponding          are single recordings that are not
used for upraised bumps in the overlaying metallic coat-    purposes of
replication and may be made for ing. In this embodiment, the write beam
30    example on a home recorder. The explosive preferably has a power
level of 2 milliwatts and is  coating is on an interior, protected surface
of the focused onto the overlaying metallic layer from    disc, and the
substrate is thin and resilient. The above the disc; in which case the
spaced, partial  information bearing surface irregularities can be
explosions in the underlying coating are induced   in the form of pits or
bumps. by both thermionic and photoelectric emission of   35  Figure 6
depicts one embodiment of such a electrons from the metallic layer into the
coating,  DRAW  disc  having  one  information-bear- and the explosive
coating need not include a dye.  ing-surface. A plastic substrate 65 of
polymethyl- Alternatively, the write beam can be focused onto  methacrylate
has a light absorbing coating that the coating from below, through the
substrate.     includes an explosive layer 67 and an overlaying 40   thin
metallic layer 69. Additionally, a disc-shaped The operation of the
apparatus of Figure 1 will  plastic protective layer. 71. is spaced
approxi- now be briefly described. The write beam 13 is    mately .020
inches above the metallic layer, to modulated in an intensity modulator 43
con-        form a closed annular cavity 73 that protects the trolled by
data on the line 45. The intensity of the  metallic layer from dust and
abrasion. modulated beam is alternately greater than and    45  The
explosive layer 67 has a thickness of 1,000 less than a threshold at which
the explosive       nm (10,000 A), so that any effects the solvent material
in the coating 39 will - reach its auto-  might have on the underlying
plastic substrate ignition temperature.                              will
not affect the upper portion of the coating, The modulated beam 13 passes
through a first     where information bearing bumps 75 are formed beam
splitter 47 to a mirror 49, where it is   50   by partial explosions in the
underlying portions of reflected and transmitted to a low numerical
the explosive layer 67. The write beam  can operative tens 51, which
focuses it to the diffrac-  impinge on the metallic layer through the
tion-limited spot 41 on the disc 11. The disc is   underlying substrate 65
or from above, through rotated by a motor 53, and the mirror and the
the spaced protective layer 71. Since the objective lens are mounted on a
carriage (not   55   explosive layer is energised not by absorption of
shown) that is movable radially so that the data   the write beam, but
rather by thermionic or signal can be recorded in a plurality of substan-
photoelectric emission of electrons from the 



tially circular recording tracks 19.              metalliclayer,
itisnotnecessaryforthecoatingto The read beam of light 21, which is
utilised in  include a dye. reading the data signal immediately after it
has   60  The read beam of light 21, which trails the write been recorded
on the disc, is produced by a read   beam 13 by a prescribed amount, is
reflected by laser 55. The beam has a constant intensity,       the
metallic layer 69 in accordance with the substantially less than that of
the write beam 13,  pattern of bumps 17--formed therein. the read laser can
advantageously comprise a         Figure 7 shows a DRAW disc with two
informa- helium  neon laser, which produces a beam    65   tion bearing
surfaces. The disc includes two 5    9                  0 022 313
10 plastic substrates 77a and 77b with a light-absorb-  depositing an outer
layer of metallic material on ing explosive layer 79a or 79b on each
substrate,  the  coated  substrate,  after  the  surface and an overlaying
metallic layer 81a or 81b. The  irregularities have been formed therein;
and metal layers are back-to-back so that the uncoated  removing the outer
metallic layer from the under- faces of the substrates are the exposed
faces of    6   laying coated substrate, to produce the metallic the
combined disc. The substrates must be         stamper. transparent to the
intensity-modulated write        5. An optical recording medium used in the
beam 13. The explosive layer need not include a   methods of any of Claims
1-4, comprising; a dye.
substrate and a thin light-absorbing coating over- The present invention
provides a recording    to  lying the upper surface of the substrate, said
medium enabling surface bumps to be formed        coating including an
explosive material capable therein without the formation of any substantial
of being selectively energized to induce partial residue material or rough
edges. Data signals can  explosions and having a uniform thickness of be
recorded in the medium with a very high        1,000 nm (10,000 A) or less.
signal-to-noise ratio.                       15    6. An optical recording
medium as defined in Claim 5, wherein said explosive material corn- Claims
prises nitrocellulose, or trinitroaniline, or trinitro- toluene. 1. A
method of recording a data signal on a       7. An optical recording medium
as defined in movable recording medium of the type having a    20   either
of Claims 5 and 6, in which the upper substrate and a light-absorbing
coating overlay-  surface of the substrate is a metallic or other ing the
substrate, said coating including an      light-reflecting surface.
explosive material, said method comprising the      8. An optical recording
medium as defined in steps of:
Claim 7, wherein the light-reflective upper surface moving the recording
medium in a prescribed    25   is provided by a titanium layer with a
thickness of fashion;                                           less than
200 A. modulating the intensity of a write beam of       9. An optical
recording medium as defined in light in accordance with the data signal to
be    any of Claims 5-8, wherein the light-absorbing recorded; and
coating further includes a dye material in solution directing the
intensity-modulated write beam of   30   with the explosive material. light
onto the medium as the medium is moved        10. An optical recording
medium as claimed in with respect thereto;                              any
of Claims 5, wherein the light-absorbing characterized In that said beam
has a peak       coating has an information-bearing succession of intensity
selected such that the coating is selec-  bumps in its outer surface.
tively energized by the beam to induce spaced,   35  11. An optical
recording medium as defined in partial explosions within the selected
portions of  any of Claims 5-10, wherein the outer surface of the coating
on which the beam  impinges,          the light-absorbing coating includes
irregularities whereby corresponding surface irregularities,      departing
at least 100 nm (1,000 A) from the representative of the data signal, are
formed in   regular surface. the outer surface of the coating, said
irregularities   40  12. An optical recording medium as claimed in being
upraised bumps formed by distorting the      any of Claims 5-11, further
comprising a thin outer surface at the selected portions without     metal
layer having a thickness in the range of removing the outer surface.
10-20 nm (100-200 A) over the outer surface of 2. A method as claimed in
Claim 1, wherein the   the light-absorbing coating. coating includes a
first layer of explosive material   45  13. An optical recording medium as
claimed in sandwiched between the substrate and a thin,       any of Claims
5-12, further including a protective metallic layer having a thickness of
10-20 nm     disc or othermeans disposed in spaced, confront- (100-200 A)
and partial explosions are induced     ing relationship with said
light-absorbent coating, which cause upraised bumps in the explosive
an annular cavity being formed therebetween; layer and the overlying
metallic layer.      50   either said substrate or said protective means 3.
A method as defined in any of Claims 1-2,     being transparent to a write
beam of radiation. wherein the beam is focussed to a spot having a      14.
A recording apparatus for carrying out the diameter of less than one
micron; and the speed    method of any of Claims 1-4, comprising an at
which the medium is moved relative to the       optical recording medium as
claimed in any of 



intensity-modulated beam is selected such that   55   Claims 5-13, on which
a data signal can be the beam impinges on selected portions of the
recorded; means for rotating the medium at a coating for less than 100
nanoseconds, whereby     prescribed angular velocity; means for producing
the explosions induced thereby are substantially   a write beam of light,
modulated in intensity in confined to such selected portions and are con-
accordance with a data signal to be recorded on trolled to be partial
explosions.            60   the disc; and carriage means for focussing the
4. A method of producing a metallic stamper for  write beam onto the disc
as the disc is rotated use in a moulding apparatus for forming record-
with respect thereto, said carriage means further ing disc replicas, said
method comprising record-  operating to move the point of impingement of
ing a data signal on a optical recording medium    the write beam on the
disc in a radial direction, by a method as claimed in any of Claims 1-3,
65   wherein the data signal is recorded on the disc in    9
0 022 313                       10 plastic substrates 77a and 77b with a
light-absorb-  depositing an outer layer of metallic material on ing
explosive layer 79a or 79b on each substrate,   the  coated  substrate,
after  the  surface and an overlaying metallic layer 81a or 81b. The
irregularities have been formed therein; and metal layers are back-to-back
so that the uncoated   removing the outer metallic layer from the under-
faces of the substrates are the exposed faces of  5   laying coated
substrate, to produce the metallic the combined disc. .. The substrates
must be         stamper. transparent to the intensity-modulated write
5. An optical recording medium used in the beam 13. The explosive layer
need not include a      methods of any of Claims 1-4, comprising; a dye.
substrate and a thin light-absorbing coating over- The present invention
provides a recording    70  lying the upper surface of the substrate, said
medium enabling surface bumps to be formed           coating including an
explosive material capable therein without the formation of any substantial
of being selectively energized to induce partial residue material or rough
edges. Data signals can    explosions and having a uniform thickness of be
recorded in the medium with a very high           1,000 nm (10,000 A) or
less. signal-to-noise ratio.                         15      6. An optical
recording medium as defined in Claim 5, wherein said explosive material
com- Claims                                               prises
nitrocellulose, or trinitroaniline, or trinitro- toluene. 1. A method of
recording a data signal on a          7. An optical recording medium as
defined in movable recording medium of the type having a    20   either of
Claims 5 and 6, in which the upper substrate and a light-absorbing coating
overlay-     surface of the substrate is a metallic or other ing the
substrate, said coating including an         light-reflecting surface.
explosive material, said method comprising the         8. An optical
recording medium as defined in steps of:
Claim 7, wherein the light-reflective upper surface moving the recording
medium in a prescribed    25   is provided by a titanium layer with a
thickness of fashion;                                             less than
200 A. modulating the intensity of a write beam of          9. An optical
recording medium as defined in light in accordance with the data signal to
be       any of Claims 5-8, wherein the light-absorbing recorded; and
coating further includes a dye material in solution directing the
intensity-modulated write beam of    30   with the explosive material.
light onto the medium as the medium is moved           10. An optical
recording medium as claimed in with respect thereto;
any of Claims 5-9, wherein the light-absorbing characterized in that said
beam has a peak         coating has an information-bearing succession of
intensity selected such that the coating is selec-   bumps in its outer
surface. tively energized by the beam to induce spaced,    35   11. An
optical recording medium as defined in partial explosions within the
selected portions of   any of Claims 5-10, wherein the outer surface of the
coating on which the beam  impinges,             the light-absorbing
coating includes irregularities whereby corresponding surface
irregularities,        departing at least 100 nm (1,000 A) from the
representative of the data signal, are formed in     regular surface. the
outer surface of the coating, said irregularities    40  12. An optical
recording medium as claimed in being upraised bumps formed by distorting
the        any of Claims 5-11, further comprising a thin outer surface at
the selected portions without       metal layer having a thickness in the
range of removing the outer surface.                          10-20 nm
(100-200 A) over the outer surface of 2. A method as claimed in Claim 1,
wherein the     the light-absorbing coating. coating includes a first layer
of explosive material    45  13. An optical recording medium as claimed in
sandwiched between the substrate and a thin,         any of Claims 5-12,
further including a protective metallic layer having a thickness of 10-20
nm        disc or other means disposed in spaced, confront- (100-200 A) and
partial explosions are induced       ing relationship with said
light-absorbent coating, which cause upraised bumps in the explosive
an annular cavity being formed therebetween; layer and the overlying
metallic layer.        50   either said substrate or said protective means
3. A method as defined in any of Claims 1-2,       being transparent to a
write beam of radiation. wherein the beam is focussed to a spot having a
14. A recording apparatus for carrying out the 



diameter of less than one micron; and the speed      method of any of
Claims 1-4, comprising an at which the medium is moved relative to the
optical recording medium as claimed in any of intensity-modulated beam is
selected such that    55   Claims 5-13, on which a data signal can be the
beam impinges on selected portions of the        recorded; means for
rotating the medium at a coating for less than 100 nanoseconds, whereby
prescribed angular velocity; means for producing the explosions induced
thereby are substantially     a write beam of light, modulated in intensity
in confined to such selected portions and are con-      accordance with a
data signal to be recorded on trolled to be partial explosions.
60   the disc; and carriage means for focussing the 4. A method of
producing a metallic stamper for    write beam onto the disc as the disc is
rotated use in a moulding apparatus for forming record-      with respect
thereto, said carriage means further ing disc replicas, said method
comprising record-    operating to move the point of impingement of ing a
data signal on a optical recording medium      the write beam on the disc
in a radial direction, by a method as claimed in any of Claims 1-3,    65
wherein the data signal is recorded on the disc in 6    11
0 022 313                      12 a  plurality  of  substantially  circular
and     Strahl bewegt wird, derart gewahit wird, dal3 der concentrically
arranged recording tracks; said     Strahl auf ausgewahite Bereiche des
uberzugs disc including a substrate, and an effective       kOrzer als 100
Nanosekunden auftrifft, wodurch amount of a light-absorbing coat overlaying
said   die dadurch ausgelosten Explosionen im wesent- substrate, said
coating including an explosive  5   lichen auf derartige ausgewahite
Bereiche bes- material and having a uniform thickness of less    chrankt
und kontrolliert werden, damit sie than 1000 nm (10,000 A), wherein the
coating is    Teilexplosionen sind. selectively energised by the
intensity-modulated     4. Verfahren zur Herstellung einer metallischen
write beam to induce spaced partial explosions     Prefmatrize zur
Verwendung in einer Formvor- therein, whereby corresponding irregularities,
to  richtung  zur Formung  von  Aufzeichnungs- representative of the data
signal, are formed in   platten-Abdrucken, welches Verfahren die Auf- the
outer surface of the coating.                  zeichnung eines Datensignals
auf einem optis- 15. An optical recording medium used in the      chen
Aufzeichnungsmedium  nach einem Ver- methods of any of claims 1-4
comprising a          fahren nach einem  der Anspruche 1-3, die substrate
and a thin light absorbing coating    t5   Ablagerung einer auleren Schicht
aus metallis- overlying the surface of the substrate, which     chem
Material auf dem Oberzogenen Substrat, coating includes an explosive
material, the        nachdem  die OberflachenunregelmaBigkeiten exposed
surface of the coating being formed with   darin gebildet wurden; und die
Abnahme der a succession of bumps constituting an Informa-     aulleren
metallischen Schicht von darunter- tion bearing track.
20   liegenden uberzogenen Substrat, um die metallis- che Prelmatrize
herzustellen, umfal3t. Patentanspriche
5. Optisches Aufzeichnungsmedium, das in den Verfahren nach einem der
Anspruche 1-4 ver- -      1. Verfahren zum Aufzeichnen eines Daten-
wendet wird, mit: einem Substrat und einem uber .l        signals auf einem
bewegbaren Aufzeichnungs-   25   der oberen Flache des Substrates liegenden
dun- medium von der Art mit einem Substrat und          nen,
Licht-absorbierenden Oberzug, der ein explo- einem   das  Substrat
Oberziehenden  Ucht-         sives Material enthalt, das selektiv erregbar
ist, absorbierenden uberzug, wobei der Oberzug ein      um Teilexplosionen
auszulosen, und der eine explosives Material enthalt, welches Verfahren
gleichf6rmige Dicke von 1000 nm (10 000 A) oder die Schritte umfaBt, daB:
30   weniger aufweist. das Aufzeichungsmedium  in einer vorge-
6. Optisches  Aufzeichnungsmedium   nach schriebenen Weise bewegt wird;
Anspruch 5, bei dem  das explosive Material die Intensitat eines
Schreib-Lichtstrahis gemaB   Nitrozellulose oder Trinitroanilin oder
Trinitro- dem  aufzuzeichnenden Datensignal moduliert        toluol umfalt.
wird; und                                     35     7. Optisches
Aufzeichnungsmedium  nach der in der Intensitit modulierte Schreib-Licht-
einem der Anspruche 5 und 6, bei dem die obere strahl auf das Medium
gerichtet wird, wahrend       Flache des Substrates eine metallische oder
das Medium relativ dazu bewegt wird;                andere
Licht-reflektierende Flache ist. dadurch gekennzeichnet, daB der Strahl
eine        8. Optisches  Aufzeichnungsmedium   nach Spitzen-lntensitit
hat, die derart gewahit ist, dag    40    Anspruch 7, bei dem  die
Licht-reflektierende der uberzug durch den Strahl selektiv erregt wird,
obere FlAche durch eine Titanschicht mit einer um  in Abstand voneinander
Teilexplosionen          Dicke von weniger als 200 A vorgesehen ist. -*.
innerhalb der ausgewahlten Bereiche des uber-         9. Optisches
Aufzeichnungsmedium   nach zugs auszul6sen, auf die der Strahl auftrifft,
einem  der Anspriche 5-8, bei dem  der wodurch entsprechende, das
Datensignal darstel-   45    Licht-absorbierende uberzug weiters ein Farb-
lende Oberflichenunregelm3Bigkeiten  in der         material in Losung mit
dem explosiven Material AuBenflafche des uberzuges gebildet werden,
enthalt. wobei die Unregelml3igkeiten  hochragende             10.
Optisches Aufzeichnungsmedium  nach H6cker sind, die durch Deformation der
AuEen-       einem  der Anspruche 5-9, bei dem  der 



flache in den ausgewahIten Bereichen ohne    50    Licht-absorbierende
Oberzug eine Informations- Abtragen der AuBenflache gebildet werden.
tragende Folge von H6ckern in seiner AuBen- 2. Verfahren nach Anspruch 1,
bei dem der         flache aufweist. uberzug eine erste Schicht aus
explosivem Mate-       11. Optisches Aufzeichnungsmedium  nach rial
enthilt, die als Zwischenschicht zwischen      einem der Anspriche 5-10,
bei dem die Au~en- *;        dem  Substrat und einer dOnnen metallischen
55   fliche  des  Ucht-absorbierenden  uberzugs Schicht, die eine Dicke von
10-20 nm (100-200       Unregelmigigkeiten enthalt, die zumindest 100 A)
hat, angeordnet ist, und Teilexplosionen         nm (1000 A) von der
regularen Fliche abweichen. ausgelost werden, die hochragende Hacker in der
12. Optisches Aufzeichnungsmedium  nach explosiven Schicht und in der
daruberliegenden      einem der Anspruche 5-11, weiters mit einer
metallischen Schicht bewirken.                60    dunnen Metallschicht
mit einer Dicke im Bereich 3. Verfahren nach einem der Anspruche 1-2,
von 10-20 nm (100-200 A) Ober der AuSen- bei dem der Strahl zu einem Fleck
mit einem         fliche des Licht-absorbierenden uberzugs. Durchmesser von
weniger als ein Mikron fokus-         13. Optisches Aufzeichnungsmedium
nach !         siert wird; und die Geschwindigkeit, mit der das    einem
der Anspruche 5-12, weiters enthaltend Medium relativ zum in der Intensitat
modulierten    65   eine Schutzplatte oder andere Einrichtung, die in I
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14 Abstand  vom  Licht-absorbierenden  uberzug         intensit6 de pointe
quf est choisie de fagon que le diesem gegenuberliegend angeordnet ist,
wobei       revetement soit s6lectivement excit6 par le ein Hohlraum
dazwischen gebildet ist; wobei        faisceau pour induire des explosions
partielles et entweder das  Substrat oder  die  Schutz-           espac6es
dans les portions choisies du revete- einrichtung fur ein
Schreib-Strahlenbundel trans-  5   ment obi le faisceau fait impact, ainsi
des parent ist.                                         irregularites
correspondantes  de  surface, 14. Aufzeichnungsvorrichtung  zur  Durch-
representatives du signal de donnee, sont fuhrung  des  Verfahrens  nach
einem  der          form6es dans la surface externe du revetement,
Anspruche   1-4,  mit  einem   optischen            lesdites irregularit6s
etant des tosses surelev6es Aufzeichnungsmedium    nach   elnem    der
to  form6es en d6formant la surface externe aux Anspruche 5-13, auf dem ein
Datensignal aufge-      portions choisies sans retirer la surface externe.
zeichnet werden kann; einer Einrichtung zum           2. Procede selon la
revendication 1 ob) le Drehen des Mediums mit einer vorgeschriebenen
revetement comprend une premiere couche d'un Winkelgeschwindigkeit; einer
Einrichtung zur        mat6riau explosif pris en sandwich entre le sub-
Erzeugung eines Schreib-Lichtstrahls, der en-    t5   strat et une couche
m6tallique mince ayant une tsprechend  einem   auf  der  Platte  aufzu-
6paisseur d'environ 10-20 nm (100-200 A) et zeichnenden Datensignal in der
Intensitat mod-      des explosions partielles sont induites qui provo-
uliert ist; und einer Schlitteneinrichtung zum      quent des bosses
surelevees dans la couche Fokussieren des Schreibstrahis auf die Platte,
explosive et la couche metallique la recouvrant. wahrend die Platte relativ
dazu gedreht wird,    20   3. Proc6d6 tel que d6fini selon l'une des welche
Schlitteneinrichtung weiters im Betrieb      revendications 1-2 oai le
faisceau est focalise en den Auftreffpunkt des Schreibstrahis auf der
un spot ayant un diametre de moins d'un micron; Platte in einer radialen
Richtung bewegt, wobei     et Ia vitesse A laquelle le milieu est d6plac6
par das Datensignal auf der Platte in elner Vielzahl    rapport au faisceau
modul6 en intensit6 est von im wesentlichen kreisf6rmigen und konzen-    25
choisie de facon quo le faisceau fasse impact sur trisch angeordneten
Aufzeichnungsspuren aufge-      des portions choisies du revetement pendant
zeichnet wird; welche Platte ein Substrat und eine  moins de 100
nanosecondes, ainsi les explosions wirksame Menge eines das Substrat Ober-
ainsi induites sont sensiblement confinees A ces ziehenden
Licht-absorbierenden Oberzugs, der        portions choisies et sont
control6es pour etre des ein explosives Material enth3lt und eine gleich-
30   explosions partielles. formige Dicke von weniger als 1000 nm (10 000
A)      4. Proc6d6 de production d'un poincon m6talli- aufweist, wobei der
Oberzug durch den in der        que a utiliser dans l'appareil de moulage
pour IntensitAt modulierten  Schreibstrahl selektiv      former des
repliques de disque d'enregistrement, erregt wird, um darin in Abstand
voneinander        ledit proc6d6 consistent a enregistrer un signal de
Teilexplosionen auszulosen, wodurch entsprech-    35    donn6e sur un
milieu d'enregistrement optique ende des Datensignal darstellende Unregel-
par un proc6d6 selon l'une des revendications mSBigkeiten in der
Au~enfliche des Oberzugs         1-3, a d6poser une couche externe d'un
gebildet werden.                                    materiau metallique sur
le substrat enduit, apres 15. Optisches Aufzeichnungsmedium, das in
y avoir form6 les irregularit6s de surface; et a den Verfahren nach einem
der Anspruche 1-4    40   retirer la couche metallique externe du substrat
verwendet wird, mit einem Substrat und einem        enduit sous-jacent,
pour produire le poincon uber der Oberflache des Substrates liegenden
metallique. dunnen Licht-absorbierenden iberzug, der ein          5. Milieu
d'enregistrement optique utilis6 dans explosives Material enthilt, wobei
die exponierte   les proc6d6s selon l'une des revendications 1-4 Fl1che des
uberzugs mit einer Folge von Hockern.   45    comprenant un substrat et un
revetement mince die eine Informations-tragende Spur bilden, ge-
photo-absorbant recouvrant la surface sup6rieure 



formt ist.                                           du substrate ledit
revetement comprenant un mat6riau explosif pouvant Wtre selectivement
Revendications                                       excite pour induire
des explositions partielles et 50    ayant une epaisseur uniforme de 1000
nm (10 000 1. Proc6d6 d'enregistrement d'un signal de         A) ou moins.
donn6e sur un milieu mobile d'enregistrement du        6. Milieu
d'enregistrement optique tel que type ayant un substrat et un revitement
photo-       d6fini a la revendication 5 oCI ledit mat6riau absorbent
recouvrant le substrat, ledit revete-      explosif comprend de la
nitrocellulose ou de la ment comprenant un mat6riau explosif, ledit   55
trinitroaniline ou du trinitrotoluene. procedb comprenant les etapes de:
7. Milieu d'enregistrement optique selon l'une dbplacer le milieu
d'enregistrement d'une          des revendications 5 et 6 ob la surface
superieure maniere prescrite;                                   du substrat
est une surface metallique ou autre moduler l'intensit6 d'un faisceau de
lumibre       surface photo-reflechissante.                      A
d'ecriture selon le signal de donn~e A enregistrer;   60  8. Support
d'enregistrement optique selon la et
revendication  7  ob) la  surface  supbrieure diriger le faisceau de
lumiere d'ecriture module   photo-reflechissante est produite par une
couche en intensite sur le milieu tandis quo le milieu est  de titane d'une
epaisseur de moins de 200 A. dbplacb par rapport a lui;
9. Milieu d'enregistrement optique tel quo caracterise en ce quo ledit
faisceau a une    65    defini selon l'une des revendications 5-8 ob le0 8
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16 revetement photoabsorbant contient de plus un       prescrite; un moyen
pour produire un faisceau de mat6riau colorant en solution avec le mat6riau
lumiere d'6criture, modul6 en intensit6 selon un explosif.
signal de donnee a enregistrer sur le disque; et un 10. Milieu
d'enregistrement optique selon l'une   moyen formant chariot pour focaliser
le faisceau des revendications 5-9 ou le revetement photo-      d'ecriture
sur le disque tandis que le disque est absorbant a  une  succession
porteuse  de          entrain6 en rotation par rapport A lui, ledit moyen
l'information de bosses dans sa surface externe.    formant chariot servant
de plus a deplacer le 11. Milieu d'enregistrement optique tel que
point d'impact du faisceau d'ecriture sur le disque d6fini selon l'une des
revendications 5-10 ob la    en direction radiale, ob le signal de donnee
est. surface externe du revetement photo-absorbant       enregistre sur le
disque dans un certain nombre comprend des irreqularites s'6cartant au
moins      de pistes sensiblement circulaires et agencees de 100 nm (1 000
A) de la surface reguliere.        concentriquement d'enregistrement; ledit
disque 12. Milieu d'enregistrement optique selon lune    comprenant un
substrat, et une quantite effective des revendications 5-1i comprenant de
plus une      d'une couche photo-absorbante recouvrant ledit couche en
metal mince ayant une epaisseur    15   substrat ledit, revAtement
compreplant un comprise entre 10 et 20 nm (100-200 A) sur la       mat6riau
explosif et ayant une epaisseur uni- surface externe du revetement
photoabsorbant.       forme de moins de 1000 nm 410 000 A) ou le 13. Milieu
d'enregistrement optique selon l'une   revetement est s6lectivement excite
par le des revendications 5-12, comprenant de plus un      faisceau
d'ecriture module en intensite pour y disque protecteur ou autre moyen
dispos6 en    20   induire des explosions espacees partielles, et relation
espacee face-a-face avec ledit revetement  ainsi  des  irregularites
correspondantes, photo-absorbant, une cavit6 annulaire etant
representatives du signal de donn6e, sont form6e entre eux; soit ledit
substrat ou ledit      formees dans la surface externe du revitement. moyen
protecteur etant transparent a un faisceau      15. Milieu d'enregistrement
optique utilise dans de rayonnement d'ecriture.                    25   le
proced6 selon lune des revendications 1-4 14. Appareil d'enregistrement
pour la mise en     comprenant un substrat et un revetement mince oeuvre du
procede selon l'une des revendications    photo-absorbant recouvrant la
surface  du 1-4, comprenant un milieu d'enregistrement          substrat,
lequel revetement comprend  un optique tel que revendiqu6 selon lune des
mat6riau explosif, Ia surface expos6e du revete- revendications 5-113, sur
lequel un signal de    30    ment etant form~e avec une succession de
bosses donnee peut Atre enregistre; un moyen pour faire    constituant une
piste porteuse de l'information. toumer le milieu a une vitesse angulaire
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