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PCT/SE98/01387           STAMPER AND METHOD OF MANUFACTURING THE SAME
Technical Field of the Invention   5    The present invention relates to a
method for the manufacture of an optical disc        stamper means. The
invention also relates to a stamper means. The invention also
relates to a process for manufacturing an optical disc.
Description of Related Art 10        Optical Discs, such as compact discs
(CD), digital video discs or digital versatile        discs (DVD) and
optically readable memories such as CD-ROM's are manufactured        with
the use of an injection moulding machine.   15    The injection moulding
machine comprises an injection moulding tool which deter-        mines the
shape of the disc to be manufactured. Such a tool comprises a stamper
having a pattern of protrusions to be imprinted on the disc. Hence the
pattern of the        stamper is a model for information to be imprinted in
the disc to be manufactured.   20    Hence, a manufacturer of optical discs
having an amount of information-to-be-        replicated, such as for
example a music recording or computer data, needs to obtain        a
stamper with a pattern corresponding to that information.
According to prior art a stamper is manufactured in the following way:
Firstly, a 25    master having a pattern corresponding to the pattern to be
on the Optical Discs is        manufactured. Secondly the master is used
for producing the stamper, such that the        pattern of the stamper is
the mirror image of the pattern of the master.          Each of the two
steps "manufacturing a master", and "manufacturing a stamper with 30    the
use of the master" in itself comprises a number of steps. For example the
manu-        facture of a master, according to prior art, involves (1)
coating a smooth glass plate  
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with a photosensitive material, and thereafter (2) curing the photoresist
before (3)        radiating the surface of the coated glass plate with a
modulated laser to record a spi-        ral track of information in the
photoresist material. In this last mentioned step the        areas
designated to become pits are exposed to laser light. 5        Thereafter
the master glass plate is subjected to an etching process (4) leading to
the        illuminated areas, i.e. the pits-to-be, being etched out such
that a pattern of pits is        generated. In other words the surface of
the master glass plate is made structured.        After a drying process
(5) the patterned, i.e. structured, surface of the plate is met- 10
allized (6), e.g. by vacuum deposition or sputtering of a thin conductive
layer. The        resulting multilayer construction (having a glass layer,
a structured photoresist layer        and a thin structured conductive
layer) constitutes the master.          The step of generating a stamper
with the use of the master according to prior art 15    involves (1)
deposition of nickel by electroplating, and (2) removal of the resulting
nickel plate from the master. This removal step commonly results in a
nickel plate        having traces of photoresist and silver on the
patterned surface, due to strong adhe-        sion between the nickel and
the conductive layer of the master. Hence the informa-        tion carlying
part of the master is destroyed in the process of making the stamper. 20
The prior art process of making a stamper also involves a cleaning process
(3) for         removing any traces of photoresist and/or silver from the
patterned surface of the         nickel plate. Thereafter the opposite side
of the nickel plate is commonly polished, a         centre opening is
punched out and an outer diameter punch is used to make the plate 25
circular. At that stage a stamper suitable for use for mass production of
information         carrying optical discs has been obtained. Sometimes,
however, an error occurs dur-         ing one of the steps causing the
obtained master and/or stamper to have substandard         quality. Such a
master or stamper will have to be rejected.   30     Hence, a manufacturer
of optical discs needs to perform a long process starting with         a
master, providing a structure on the master, and then creating a structured
stamper     
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with use of the master before the replication of optical discs can be
initiated. This         method requires a large amount of complex machinery
to be installed at the prem-         ises of the manufacturer of optical
discs - a machinery which also has to be handled         by skilled
personnel. Since the process consists of a large number of steps, it is
also  5    time consuming.           As an alternative to carrying out this
long and complicated process, some manu-         facturers of optical discs
delivers the information-to-be-replicated to a third party.         The
third party then manufactures a structured stamper in accordance with the
10    above described method and delivers it to the manufacturer of optical
discs. This         simplifies the procedure for the manufacturer of
optical discs, but the total com-         plexity of the method increases,
and the time required for obtaining the information         carrying
stamper is relatively long.   15    Summary         A problem to which the
present invention is directed is to enable a manufacturer of
optical discs to reduce the mean time duration from reception of
information-to-be-         replicated, such as for example a music
recording or computer data, until successful         replication of optical
discs recorded with that information. 20        Another problem to which
the present invention is directed is to simplify the manu-        facture
of a structured stamper. More precisely, the problem is to enable a manu-
facturer of optical discs to obtain a stamper provided with a selectable
structure by        means of an uncomplicated and cost-effective method. 25
Yet another problem to be addressed by the invention is to enable a
Manufacturer        of Optical Discs to provide a structure on a blank
stamper by means of an uncom-        plicated and cost-effective method,
and without requiring complex machinery.   30    These problems are solved,
in accordance with an embodiment of the invention, by        a method of
manufacturing a stamper means, the method comprising the steps of:
WO 99/04393
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4         a)        obtaining a substantially disc-shaped member having a
first surface        and a second surface forming a back surface of the
semi-manufactured stamper; said        first surface being provided with a
guide track for indicating structurable surface        portions of said
member; said structurable surface portions being flat and substan- 5
tially unstructured;        b)          applying a layer sensitive to
irradiation on said first surface such that        an unexposed and
exposable semi-manufactured stamper is provided;        c)        enclosing
the unexposed semi-manufactured stamper in a protective        package such
that the sensitive film is maintained substantially unexposed; and 10    d)
treating the semi-manufactured stamper, before performing step c), said
treatment including:                     dl) treating said second surface
of the semi-manufactured stamper such                     that a mean
surface deviation value below 2 micrometer is obtained.   15    Such a
blank stamper means can be manufactured without having access to the in-
formation-to-be-replicated. In other words, the blank stamper means can be
manu-        factured without consideration to the pattern or structure to
be formed in the Opti-        cal-Discs-to-be.   20    According to a
preferred embodiment the method includes an inspection of the un-
exposed semi-manufactured stamper after applying and drying the sensitive
layer.        Any semi-manufactured, blank, stampers which are of inferior
quality prior to the        step of enclosing it in the package, will be
rejected. The rejected semi-manufactured        stampers will not be
packed. Only high-quality blank stampers, which pass the in- 25    spection
will be enclosed in the package.          The above described method
provides the invention with the advantage of enabling        an
uncomplicated manufacture of a structured stamper. According to an embodi-
ment of the invention a method of manufacturing a structured stamper
comprises the 30    steps of:              WO 99/04393
PCT/SE98/01387                       receiving a protective package
containing at least one semi- 



manufactured stamper;                     removing said at least one
semi-manufactured stamper from said pro-        tective package;  5
mounting said semi-manufactured stamper in an information writing
apparatus;                     sensing a position of the guide track;
exposing the sensitive layer so as to record an information pattern, the
position of the exposed information depending on the sensed position. 10
structuring said structurable surface portions of said semi-manufactured
stamper in accordance with the exposed pattern such that a structured
stamper is        obtained.          Hence, the blank stamper means is
transformable into a structured stamper by 15    means of an advantageously
uncomplicated method, thereby enabling a manufac-        turer of optical
discs to obtain a stamper provided with a selectable structure by
means of a quick and cost-effective method.          This means that a
number of process steps needed for obtaining a structured stamper 20    can
be performed in advance. Once the information or structure to be replicated
has        been established, the number of steps needed for obtaining a
structured stamper is        thereby reduced. Hence, the time required for
obtaining a structured stamper is sig-        nificantly reduced.   25
Furthermore the yield is improved, i.e. the rejection rate is decreased,
since a num-        ber of critical manufacturing steps are performed prior
to structuring the stamper        means. Items that are rejected in the
manufacturing steps before structuring will        never be delivered to
the Manufacturer of Optical Discs, and therefore does not af-        fect
the rejection rate as experienced by the Manufacturer of Optical Discs. 30
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Moreover, the guide track provided on the blank stamper reduces the
rejection rate        in the structuring step by eliminating, or reducing,
erroneous positioning of the in-        formation structure on the stamper.
The guide track also enables use of a less com-        plex, and therefore
less costly, mastering equipment, while enabling the meeting of 



5    narrow tolerance specifications in the positioning of information.
Data, i.e. a pattern        of protrusions or indentations, on an Optical
Disc needs to be provided in a prede-        termined manner along a
substantially spiral line from one perimeter of the disc to-        wards
another perimeter of the disc. In order to maximize the information storage
capacity and in order to enable accurate retrieval of the stored
information, the spi- 10    ral line of information needs to be provided
within a narrow tolerance zone.          Since the
manufacturer-of-optical-discs starts out with a high-quality semi-
manufactured stamper, which is already adapted for fitting into his
injection        moulding machine, the number of steps to be performed by
the manufacturer-of- 15    optical-discs is advantageously low. This leads
to a high yield in that process.          Hence, the process of
manufacturing an optical disc is simplified and becomes less        costly
since, according to an embodiment of the invention, the process for manu-
facturing an optical disc comprises the steps of: 20
manufacturing a structured stamper from a blank stamper provided with
guide track as described above,                     fixing said stamper in
a mould;                     injecting a resin into said mould to form a
replica of said stamper such        that a structure in said replica is the
mirror image of the stamper structure; 25                  removing said
replica from said mould.          Brief Description of the Drawings
Figure 1A is a top view of a blank stamper according to a first embodiment
of the 30    invention.              WO 99/04393
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Figure 1B is a top view of the stamper according to Fig 1A after
structuring..          Figure 2A is a flow chart illustrating a process of
obtaining a blank stamper ac- 



5     cording to Figure 1A.          Figure 2B is a flow chart illustrating
a process of obtaining a structured stamper ac-        cording to Figure
1B.   10    Figure 3 is a schematic side view of a part of a plate to be
used for manufacturing a        stamper.          Figure 4 is a schematic
sectional side view of a part of a work piece for a blank        stamper
means according an embodiment of the invention. 15        Figure 5 is a
schematic sectional side view of the work piece shown in Figure 4, ad-
ditionally including a layer sensitive to irradiation.          Figure 6 is
a schematic sectional side view of the work piece means according to 20
Fig. 5, after the creation of a guide pattern in the exposure sensitive
layer.           Figure 7 is a schematic sectional side view of a blank
stamper obtained from the         work piece shown in Figure 6 by
subjecting it to etching.   25     Figure 8 is a schematic sectional side
view of the blank stamper shown in Figure 7,         after provision of an
exposure sensitive material.           Figure 9 is a sectional top view of
a package 300 for a plurality of blank stampers 1.   30     Figure 10 is a
sectional side view of the package shown in Fig 9.             WO 99/04393
PCTISE98/01387                                                  8    



Figure 11 is a schematic sectional side view of a the blank stamper shown
in Figure        8, after exposing a pattern of information into the
exposure sensitive material.   5     Figure 12 is a sectional side view of
a the blank stamper shown in Figure 11, after        removal of unexposed
material.          Figure 13 is a sectional side view of a the blank
stamper shown in Figure 12, after        etching 10        Figure 14 is a
schematic sectional side view of a part of a stamper workpiece ac-
cording to a further embodiment of the invention.          Figure 15 is a
schematic sectional side view of a blank stamper obtained from the 15
work piece shown in Figure 14.          Figure 16 is a schematic sectional
side view of the blank stamper shown in Figure        15, after provision
of an exposure sensitive material.   20     Figure 17 is a sectional side
view of a portion of a structured stamper 250 obtained         from a blank
stamper 1 as shown in Figs 15 or 16.           Figure 18A is a flow chart
illustrating a second embodiment of a process of obtain-         ing a
blank stamper as shown in Figure 1A. 25         Figure 19 is a schematic
sectional side view of a work piece including a layer sensi-         tive
to irradiation.           Figure 20 is a schematic sectional side view of
the work piece according to Fig. 19, 30     after the creation of a guide
pattern in the exposure sensitive layer.              WO 99/04393
PCT/SE98/01387                                                  9  



Figure 21 is a schematic sectional side view of the work piece according to
Fig. 20,        after provision of a guide track by ion etching.   5
Figure 22 is a schematic sectional side view of the work piece according to
Fig. 21,        after removal of the exposure sensitive layer.
Figure 23 is a schematic sectional side view of the work piece according to
Fig. 22,        after provision of an exposure sensitive mask film 10
Figure 24 is a schematic sectional side view of the work piece according to
Fig. 23,        after exposing and curing the mask film in a first manner.
Figure 25 is a schematic sectional side view of the structured stamper
according to 15    Fig. 24, after ion etching so as to achieve an
information pattern in the stamper        means          Figure 26 is a
schematic sectional side view of the work piece according to Fig. 23,
after exposing and curing the mask film in a second manner. 20
Figure 27 is a schematic sectional side view of the work piece according to
Fig. 26,        after ion etching so as to achieve an information pattern
in the stamper means when        cured mask film remains after etching.
25    Figure 28 is a schematic sectional side view of the structured
stamper according to        Fig. 27, after removing any remains of the mask
film.          Figure 29 is a top view of a part of the structured stamper
according to Fig. 28,        as seen in the direction of arrow C in Fig 28.
30             WO 99/04393
PCT/SE98/01387                                                 10 



Detailed Description of Embodiments          Figure 1A is a schematic top
view of a blank stamper 1 according to a first embodi-        ment of the
invention. The blank stamper 1 comprises a substantially disc-shaped 5
plate member having an outer perimeter 2 and an inner perimeter 3. The
inner pe-        rimeter forms an opening in the plate. The blank stamper 1
has a first surface 4. The        first surface 4 is provided with a guide
track 6.          Figure 1B is a schematic top view of the stamper
according to figure after structur- 10    ing. The structured stamper 5 is
provided with a plurality of protrusions or indenta-        tions 7
(schematically indicated with dots on the surface of the stamper in Fig.
1B)        on the surface 4 to be facing a cavity in an injection moulding
machine. These pro-        trusions/indentations are positioned in a
predetermined positional relation to the        guide track 6. 15
The purpose of the opening formed by inner perimeter 3 is to enable easy
installa-        tion of the structured stamper 5 into an injection
moulding machine having an in-        jection inlet for molten resin in the
center of the stamper.   20    An embodiment of a method of obtaining a
blank stamper means          Figure 2A is a flow chart illustrating a
process of obtaining a blank stamper having a        guide track as shown
in Figure 1A.   25    In a first step S 10 a workpiece 130 is selected (Fig
3). The workpiece 130 is to be         worked into a blank stamper 1.
A suitable workpiece comprises a plate 100 made from a material having a
compo-         sition suitable for repetitive heat cycling and having a
degree of hardness such that 30    wear is minimized when used as a stamper
for producing Optical Discs. The plate         100 is preferably a metal
plate.              WO 99/04393
PCT/SE98/01387 



11          The plate 100 (see Figure 3) is, according to an embodiment, a
plate of nickel hav-        ing a flat smooth surface 105. The plate 100
is, according to an embodiment, ob-        tained by electroplating.
Thereby an advantageously smooth surface 105 with a sub- 5     stantially
glassy finish is provided. Alternatively a plate is treated such that a
suffi-        ciently smooth surface 105 is provided.          In a second
process step S20 a first layer 110 (see Figure 4) is provided on the sur-
face 105 of the plate 100. The layer 110 is herein referenced to as a
pattern layer, 10    since a pattern is to be provided in the layer 110, as
described below. According to        an embodiment of the invention the
first layer 110 is provided by Physical Vapour        Deposition, PVD.
According to a preferred embodiment this is achieved by evapo-
ration. According to another embodiment sputtering is used.   15     The
layer 110 is made of a material having a composition different from that of
the        plate 100 such that the layer 110 and the plate 100 have
different sensitivity to a        selected etchant. The properties of the
layer 110 and the plate 100 are selected such        that the layer 110 is
etched well whereas the plate 100 is substantially insensitive to
the selected etchant. 20         According to one embodiment the plate 100
comprises nickel, and the first layer 110         consists substantially of
titanium nitride. Titanium nitride has the advantageous         properties
of being depositable by evaporation to a controllable layer thickness, and
it stands temperature cycling very well plus it provides a durable surface.
The tem- 25     perature cycling endurance is an important aspect for a
stamper since injection        moulding involves repetitive heating and
cooling.          The first layer 110 can alternatively comprise silicon
carbide, silicon nitride or        wolfram carbide. 30              WO
99/04393
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According to an embodiment of the invention the pattern layer 110 is made
with a 



certain layer thickness d1. The thickness dl corresponds to the desired
height of        protrusions 7 in the stamper 5 to be achieved. This height
d1 should correspond to a        depth d2 of the pits of the optical disc
to be produced, and the configuration of the 5    protrusions 7 should
correspond to the configuration of the individual pits-to-be-
obtained. The depth d2 of the pits in an optical disc manufactured with the
stamper        5 should be about a quarter of the wave length of the laser
used for reading the in-        formation from the optical disc.   10
According to one embodiment of the invention the layer thickness d1 is in
the range        0.050 to 0.150 micrometer.          According a preferred
embodiment a blank stamper has a pattern layer with a thick-        ness in
the range 0.100 to 0.130 micrometer, but preferably thinner than 0.125 mi-
15    crometer. Such a blank stamper is suitable for transformation into a
structured        stamper for production of standard CD's.
According to another embodiment a blank stamper has a pattern layer with a
thick-        ness in the range 0.090 to 0.110 micrometer, or preferably
0.102 micrometer. Such a 20    blank stamper is suitable for transformation
into a structured stamper for produc-        tion of optical video discs or
DVD's.          According to yet another embodiment a blank stamper has a
pattern layer 110 with a        thickness in the range 0.062 to 0.082
micrometer, or preferably 0.072 micrometer. 25    Such a blank stamper is
suitable when the optical-disc-to-be-manufactured is to be        used in a
CD player having a laser working in the blue light wave length region.
The workpiece 130 is shaped and worked such that its geometry and physical
prop-        erties are suitable for mounting in an injection moulding
machine, as illustrated by 30    step S30 in Fig. 2A. This step is an
adaptation of the workpiece for the purpose of        reducing the number
of process steps to be performed by the end user of the stam-
WO 99/04393
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per. The order of execution of steps S20 and S30 may be reversed. In fact,
step S30 



may be performed at any stage after step S 10 but before placing the semi-
manufactured stamper in a package for delivery (step S80 below).    5
According to a preferred embodiment of step S30 the workpiece is punched so
as to         provide a substantially circular outer perimeter 2 and an
inner circular perimeter 3         of a smaller diameter (Fig. 1A). The
punching is performed such that deformation of         the workpiece is
avoided. Machines for performing such punching are known to the person
skilled in the art. The inner diameter is preferably between 25 mm and 38
10    mm, and the outer diameter is preferably between 125 mm and 150 mm.
The resulting workpiece (Fig. 4) has a surface 106, an outer perimeter 2,
an inner         perimeter 3 and a back surface 112. According to a
preferred embodiment the work-         piece is a substantially stressfree,
disc-shaped plate having a thickness of in the 15    range 250 to 350
micrometer, preferably 300 micrometer. The surface 106 is struc-
turable, but substantially unstructured.           The quality of the
surface 112 is of importance since the stamper-to-be must be sub-
stantially flat during the injecting moulding procedure. Due to the
relatively small 20    thickness of the stamper, the avoidance of surface
irregularities of the back surface         112 are of great importance,
since large surface irregularities may cause bulging of         the stamper
when mounted against a flat plane surface in the injection moulding
machine and the high pressure in the moulding cavity during moulding
presses the         stamper against the flat plane machine surface. Such
bulging would, in turn, lead to 25    inferior quality of the resulting
moulded product.           For these reasons the step S30 also includes
treatment of the surface 112 such that         surface irregularities are
minimized. This treatment includes polishing according to         one
version of the invention. 30                      WO 99/04393
PCT/SE98/01387                                                          14
Surface irregularities are measured in standardized manners, such as
according to                DIN 4768 defining a mean surface deviation
R[err]. The mean surface deviation R[err]                provides a measure
of the average deviation in a direction perpendicular to the plane 



of the surface. According to an embodiment the surface 1 12 is treated to
obtain a         5     mean surface deviation value R[err] below 2,0
micrometer, since inferior quality of replicated optical disks is obtained
when the mean surface deviation value R[err] ex-                ceeds 2,0
micrometer. According to a preferred embodiment the mean surface de-
viation R[err] of surface 112 after treatment is less than 1,0 micrometer.
10     The maximum surface deviation R[err] is measured according to DIN
4768, and ac-                cording to one embodiment the maximum surface
deviation value R[err] is below 3,0                micrometer for the
treated surface 112. According to a preferred embodiment R[err]
has a value below 1,3 micrometer.          15     The arithmetic average
deviation R[err] is the arithmetic mean value of all distances
from the surface profile to a mean surface line, each distance being
measured per-                pendicularly to the mean surface line. The
arithmetic average deviation R[err] is ob-                tained by
evaluation of the surface 112 along an evaluation line. According to an
embodiment of the invention the back surface is treated so as to obtain an
arithmetic        20     average surface deviation value R[err] below 0,3
micrometer or at least below 0,5 mi-                crometer. According to
a preferred embodiment R[err] has a value below 0.[ microme-
ter for the treated surface 112.                  Since it is an object of
the present invention to simplify the procedure for the Manu-       25
facturer of Optical Discs, the treatment of the back surface 112 should
preferably be                executed on the blank stamper before
structuring it. Furthermore, it to be noted that                every step
in the treatment of a stamper has a rejection ratio, i.e. statistically a
cer- ]              tain portion of the articles will fail the quality
requirements after the treatment step.               For these reasons it
is advantageous to perform the treatment of the back surface on       30
the blank stamper I before structuring it.             WO 99/04393
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In a step S40 a layer 120, sensitive to irradiation is applied on the first
layer 110        (see Figure 5). The sensitive layer 120 is a mask film to
be exposed and developed        into a suitable mask pattern. The sensitive
layer 120 is spin coated onto the surface 5     106 to a substantially even
thickness. The term "sensitive layer" used in this text 



comprises sensitivity to electron beams as well as sensitivity to laser
exposure. The        sensitive layer is, in one version of the invention, a
photosensitive resist film. The        irradiation sensitivity of layer 120
is not limited to the above examples, but can be        sensitivity to
beams or rays of other irradiation such as for example X-rays or ultra- 10
violet rays.          The sensitive layer may be sensitive in a positive
manner or in a negative manner.        When a positively sensitive layer is
used the exposed areas are removed by the de-        velopment process,
described with reference to Fig. 2B below. Conversely, when a 15
negatively sensitive layer is used the unexposed areas are removed by the
develop-        ment process.          The workpiece resulting from step
S40 ( Fig. 5) has a front surface 140, an outer        edge and a back
surface 112, the front surface 140 being structurable, but substan- 20
tially unstructured.          In a subsequent step S50 the sensitive layer
120 is exposed to provide the pattern of        a guide track. After
development the resulting workpiece has a protruding spiral        portion
of cured remains of the sensitive layer 120 forming a mask 150, as shown in
25     Fig. 6.          Using the mask 150 the workpiece is etched (Step
S60) to obtain the workpiece        shown in Fig. 7, having a guide track 6
formed by the remaining parts of the pattern        layer 110. Hence, Fig.
7 shows a cross-section taken along line A-A of the blank 30    stamper
embodiment in Fig. 1A. The guide track 6 is formed of an elongated pro-
WO 99/04393
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truding part of the structurable layer 1 10 having a surface area 106'. The
surface        area 106[err] is a portion of the surface 106 of the
structurable layer 110.          At this stage the workpiece is preferably
prepared, shaped and adapted such that the 5    only remaining processing,
for obtaining a structured stamper ready for installation        in an
injection moulding machine, is to provide the information structure in the
pat- 



tern layer 110.          According to another embodiment the blank stamper
is additionally provided with 10    an unexposed layer of an exposure
sensitive layer 160, as shown in Fig. 8. The ex-        posure sensitive
layer 160 can be provided by spin coating a liquid onto the blank
stamper shown in Fig. 7 and curing it (step S70).          The cured layer
160 is unexposed and therefore ready to be radiated e.g. with a 15
modulated laser to record a spiral track of information.          A Second
Embodiment of a Process of Obtaining a Blank Stamper          Figure 18A is
a flow chart illustrating a second embodiment of a process of ob- 20
taining a blank stamper having a guide track as shown in Figure 1A.
According to        the second embodiment, a stamper workpiece 130 is
selected (step S210). The        workpiece is to be worked into a blank
stamper 1.          A suitable workpiece comprises a plate 100 made from a
material having a compo- 25    sition suitable for repetitive heat cycling
and having a degree of hardness such that         wear is minimized when
used as a stamper for producing Optical Discs (see Figure         3).
The plate 100 may, according to this embodiment be a plate of nickel or of
any 30    suitable material having a flat smooth surface 105. The surface
of the plate 100 is        formed such that an advantageously smooth
surface 105 with a substantially glassy              WO 99/04393
PCT/SE98/01387                                                  17
finish is provided. Alternatively a plate is treated such that a
sufficiently smooth        surface 105 is provided.          The
temperature cycling endurance is an important aspect for a stamper since
injec- 



5     tion moulding involves repetitive heating and cooling.          The
plate may also comprise a material such as e.g. silicon carbide, silicon
nitride        or wolfram carbide for a surface. The plate would then be in
the form of a laminate.        This plate, either being a solid piece or a
laminate would however not be used in the 10     same way as in the first
embodiment.          According to this embodiment of the invention the
plate is, in a step S230, provided        with a layer 120, sensitive to
irradiation on the plate surface 105 (see Figure 18A        and 19). The
sensitive layer 120 is a mask film to be exposed and developed into a 15
suitable mask pattern. The sensitive layer 120 may spin coated onto the
surface 105        to a substantially even thickness. The term "sensitive
layer" used in this text com-        prises sensitivity to electron beams
as well as sensitivity to laser exposure. The sen-        sitive layer is,
in one version of the invention, a photosensitive resist film. The irra-
diation sensitivity of layer 120 is not limited to the above examples, but
can be sen- 20     sitivity to beams or rays of other irradiation such as
for example X-rays or ultravio-         let rays.           The sensitive
layer may be sensitive in a positive manner or in a negative manner.
When a positively sensitive layer is used the exposed areas are removed by
a devel- 25     opment process. Conversely, when a negatively sensitive
layer is used the unex-        posed areas are removed by a development
process.          The workpiece resulting from step S230 (see Fig. 19) has
a front surface 140, an        outer edge and a back surface 112, the front
surface 140 being structurable, but sub- 30     stantially unstructured.
WO 99/04393
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In a subsequent step S240 the sensitive layer 120 is exposed to provide the
pattern        of a guide track. After development the resulting workpiece
has a protruding spiral        portion of cured remains of the sensitive
layer 120 forming a mask 150, as shown in 5     Fig. 20. 



The workpiece is thereafter (in step S250) subjected to ion machining,
reactive ion        etching, ion milling, plasma etching or the like. Such
treatment is herein referred as        ion etching. The process will leave
land areas corresponding to the areas where the 10    mask 150 is present
and will remove material where there is no photoresist present        thus
giving the plate a spirally shaped guide track, as illustrated in Figs 21
and 22.          The methods named above are known methods within the art
of surface structuring        and therefore no detailed discussion of these
will be included here. 15        This ion etching process gives a depth in
the etched areas corresponding to a time        parameter. The process also
depends on gas pressure and other technical parameters        which can be
determined by the man skilled in the art without any inventive
activity. Thus, after determination of the technical parameters to be used
,such as 20    e.g. gas pressure, type of gas and /or ions/plasma, voltage
etc. the depth of the         etched areas is dependent on the duration of
the ion etching process i.e. the time         parameter.
According to an embodiment of the invention the ion etching is continued
until a 25     depth d1 is reached. This depth d1 corresponds to the
desired height of protrusions         7 in the stamper 5 to be achieved.
This height dl should correspond to a depth d2 of         the pits of the
optical disc to be produced, and the configuration of the protrusions 7
should correspond to the configuration of the individual
pits-to-be-obtained. The         depth d2 of the pits in an optical disc
manufactured with the stamper 5 should be 30     about a quarter of the
wave length of the laser used for reading the information from         the
optical disc.              WO 99/04393
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According to one embodiment of the invention the depth dl is in the range
0.050 to        0. 150 micrometer.   5    According a preferred embodiment
a blank stamper is ion etched to a depth in the        range 0.100 to 0.130
micrometer, but preferably less than 0.125 micrometer. Such a 



blank stamper is suitable for transformation into a structured stamper for
produc-        tion of standard CD's.   10    According to another
embodiment a blank stamper is ion etched to a depth in the        range
0.090 to 0. 110 micrometer, or preferably 0. 102 micrometer. Such a blank
stamper is suitable for transformation into a structured stamper for
production of        optical video discs or DVD's.   15    According to yet
another embodiment a blank stamper is ion etched to a depth in the
range 0.062 to 0.082 micrometer, or preferably 0.072 micrometer. Such a
blank        stamper is suitable when the optical-disc-to-be-manufactured
is to be used in a CD        player having a laser working in the blue
light wave length region.   20    The workpiece 130 is shaped and worked
such that its geometry and physical prop-        erties are suitable for
mounting in an injection moulding machine, as illustrated by        step
S220 in Fig. 18A. This step is an adaptation of the workpiece for the
purpose        of reducing the number of process steps to be performed by
the end user of the        stamper. In fact, step S220 may be performed at
any stage after step S2 10 but before 25    placing the semi-manufactured
stamper in a package for deliveiy (step S270 below).          According to
a preferred embodiment of step S220 the workpiece is punched so as
to provide a substantially circular outer perimeter 2 and an inner circular
perimeter        3 of a smaller diameter (Fig. 18A). The punching is
performed such that deforma- 30    tion of the workpiece is avoided.
Machines for performing such punching are               WO 99/04393
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known to the person skilled in the art. The inner diameter is preferably
between 25        mm and 38 mm, and the outer diameter is preferably
between 125 mm and 150 mm.          The stamper provided with a spiral
track is then provided with an irradiation sensi- 5    tive mask film layer
270 (step S260), which may be exposed for recording informa-        tion.
Fig 23 illustrates a stamper provided with a spiral track having an
irradiation 



sensitive mask film layer 270.          According to a third embodiment a
semi-manufactured stamper with a guide track is 10    provided by
electroplating. This embodiment involves coating a smooth glass plate
with a photosensitive material, and thereafter curing the photoresist
before radiating        the surface of the coated glass plate with a
modulated laser to record a spiral guide        track in the photoresist
material. Thereafter the master glass plate is subjected to an
etching process leading to the illuminated areas being etched out such that
a guide 15    track is generated. In other words the surface of the master
glass plate is made        structured. After a drying process the surface
of the plate is metallized, e.g. by vac-        uum deposition or
sputtering of a thin conductive layer. The resulting multilayer
construction (having a glass layer, a photoresist layer defining a guide
track and a        thin structured conductive layer) constitutes the
master. The step of generating a 20    semi-manufactured stamper with the
use of the master involves deposition of nickel        by electroplating,
and removal of the resulting nickel plate from the master. This
results in a blank stamper with a guide track, shown in Fig. 1, and similar
to the one        shown in Fig.7.   25    Transporting a blank stamper
The layer 160 being sensitive to irradiation, may present the problem of
enabling         transport of the blank stamper 1 without damaging it.   30
For the purpose of preventing unwanted exposure of the layer 120 the blank
stamper         1 according to Fig. 8 is placed in a protective package, as
illustrated by step S80 in              WO 99/04393
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Fig. 2A. The package comprises walls designed to prevent external
irradiation from        penetrating into a stored stamper.          The
blank stamper shown in Fig. 7 has vulnerable surfaces 105', 106' and 112, 5
which must be protected from scratching during transport. Advantageously
the        blank stamper is stored in a package devised to hold a plurality
of blanks 1 such that 



the stamper surfaces are protected from being damaged. Such a package is
illus-        trated in Fig. 9.   10    Fig. 9 is a sectional top view of a
package 300 for a plurality of blank stampers 1.        The package
comprises a housing 310 having inner walls 320. Two opposing inner
walls 320 are provided at a predetermined distance from each other, and the
walls        are provided with shaped portions 330 for holding a blank
stampers having an outer        perimeter of a predetermined measure. The
shaped portions are grooves adapted for 15    allowing insertion of a blank
stamper.          Fig. 10 is a sectional side view of the package shown in
Fig. 9. The package has an        inner bottom wall 340 provided with
recesses 350 adapted for receiving blank stam-        pers. An
openable/closable lid 360 has an inner wall 370 having means 380 for 20
urging a stored stamper towards a corresponding recess 350.
According to one version of the package, there is provided an inlet 390 for
an anti-        oxidant, such as nitrogen. For the purpose of enabling
efficient filling of anti-        oxidant there is also provided an outlet
400 so that a gas flow through the package 25    can be obtained. The inlet
and the outlet are provided with closable valves. The        package is
sealable by means of sealing means 410.          The provision of blank
stampers in a package has the advantage of enabling the        manufacturer
of optical discs to acquire blanks which are easily transformed into 30
structured stampers ready for use in an injection moulding machine.
WO 99/04393
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A procedure of obtaining a structured stamper           Figure 2B is a flow
chart illustrating a process of obtaining a structured stamper as  5
illustrated in Figure 1B.   



The method includes the step of obtaining a blank stamper of the type shown
in Fig.         8 (Step S110 in Fig. 2B). The acquisition of a blank
stamper 1 may include un-         packing a blank from a package. 10
According to a preferred embodiment of the invention step S 110 involves
receiving         a semi-manufactured stamper 1 having a guide track and an
unexposed, exposable         mask film 160, as illustrated in Fig. 8.   15
According to another embodiment of the invention step S 100 involves:
firstly, re-         ceiving a semi-manufactured stamper 1 having a guide
track, as illustrated in Fig. 7,         and secondly, providing an
exposable mask film on structurable portions of the
semi-manufactured stamper 1.   20    According to yet another embodiment,
the step S   110 of obtaining a blank stamper         includes all steps
S10 - S70 as described above with reference to Fig. 2A.
Thereafter, in step S 120, a pattern of protrusions 7 is created in the
pattern layer         110, which yields the desired structured stamper 5
(see Figure 2B and 1B). Altema- 25    tively a pattern of indentations are
created in the layer 1 10.          As illustrated in Figure 2B, the
pattern creating step S 120 advantageously involves        only a very
limited number of steps to be performed.   30     First, in a step S130
(Figure 2B), a pattern is created in the sensitive layer 160. This
may be achieved by setting the blank 1 shown in Figures 1 and 5 in an
exposure de-              WO 99/04393
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vice, where a modulated laser beam is controlled to radiate parts 145 of
the surface        140 of the photosensitive layer 120. In this manner a
pattern of rounded and elon-        gate surface areas are left unexposed
on the workpiece 130. The pattern may include        a spiral track of such
exposed areas 145 on the photosensitive layer 120.  5        Fig. 11 shows
the blank stamper 1 after exposure. 



The exposure device needs to be accurately controlled to provide a densely
packed        amount of information on the stamper. The guide track 6' in
the stamper I shown in 10    Fig. 8 enables the use of a relatively
uncomplicated exposure device.          Once the data pattern has been
exposed onto the photosensitive layer, the blank        stamper 1 is
developed, i.e. the blank stamper I is treated such that the unexposed
areas of the sensitive layer 120 are removed. This may be achieved by
placing the 15    blank stamper 1 in developing solution. As a result of
the development step the        guide track 6 is provided with protrusions
160, as shown in Figure 12.          In a subsequent step S 140 (Figure 2B)
the stamper 1 (see Figure 12) is treated in an        etch process. Etching
may be performed in a variety of different manners. It can for 20
example be performed by dry etching methods or by use of a liquid etchant.
It may         also include ion etching, as discussed above.           When
etching with use of liquid etchant the semi-manufactured stamper 1 is
placed         in a bath with a liquid which reacts with the material at
the exposed surface parts of 25    the guide protrusion 6.           The
etching process is controlled such that the etching leaves protrusions 7 in
the         first layer 110 (see Figure 13).               WO 99/04393
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According to one embodiment the plate 100 comprises nickel, and the first
layer 110         consists substantially of titanium nitride. The etching
liquid used in the etch process         S60 is selected such that it acts
on the first layer 110 but not on the plate 100.    5     In a subsequent
step S 150 (Figure 2B) the remaining portions of the photosensitive
layer 120 is removed, yielding a stamper surface with a pattern of
protrusions 7, as         illustrated in Figure 1B and 13.  



Since the thickness d1 of the layer 110 is predetermined by process step
S20, and 10    the plate 100 is not etchable by the etching solution, the
depth of the indentations is         substantially independent on the
etching variables. Thus, the height h[err] of the protru-         sions in
the stamper 5 are provided with an advantageously high accuracy, thereby
enabling the production of high quality Optical Discs having a high
accuracy as re-         gards the depth of the pits ( Fig. 13 and Fig. 4).
15         Hence, a manufacturer of optical discs having an amount of
information-to-be-         replicated, such as for example a music
recording or computer data, can advanta-         geously acquire a blank
stamper and, using the relatively simple method illustrated         in Fig.
2B, provide the desired structure thereon. The resulting structured stamper
is 20    ready to be fitted into an injection moulding machine.           A
Further Embodiment of a Blank Stamper           Figure 14 is a schematic
sectional side view of a part of a stamper workpiece 210 25     according
to a further embodiment of the invention.           The stamper workpiece
210 includes a plate 100 consisting substantially of nickel,         and
having a flat smooth surface on which an etch-stop layer 220 is provided.
The         etch-stop layer may consist essentially of gold provided as a
tight skin for prevent- 30    ing an etch solution from reaching the plate
100 during the transformation of the              WO 99/04393
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stamper workpiece 210 into a blank stamper 1 with guide track, and during
the        transformation of the blank stamper 1 with guide track into a
structured stamper.          Another layer 230 is provided on the etch-stop
layer 220. The layer 230 in the blank 5    stamper 210 corresponds to the
pattern forming layer 110 in the work piece 130        shown in Figure 5.
According to a preferred embodiment, shown in Fig. 14, the disc-shaped
multilayer 



member comprising a plate 100, and layers 220, 230 is substantially
stressfree hav- 10    ing a thickness in the range 250 to 350 micrometer,
preferably 300 micrometer. The        layer 230 is structurable, but
substantially unstructured. A layer 240 sensitive to ir-        radiation
is provided over the layer 230.          According to one version of the
work piece 210, the layer 230 consists essentially of 15    chromium.
The workpiece 210 is worked into a blank stamper 1 with guide track
essentially ac-        cording to the method described above with reference
to Fig. 2A. Hence a semi-        manufactured stamper having a guide track
6 is obtained (Fig. 15). 20        According to a preferred embodiment the
stamper is additionally provided with an        unexposed film 260
sensitive to exposure, as illustrated in Fig. 16 (compare with the
stamper described in connection with Fig. 8).   25    The blank stamper 210
is transformable into a structured stamper essentially         according to
the method shown in Fig. 2B above.           The etch step S 140 is
modified in that the selection of etch liquids is adapted for
etching chromium. According to a preferred embodiment the etching for
chromium 30    is a mixture of Ce(SO[err])[err] X 2(NH[err])2SO[err] X
2H[err]O and HCIO[err] X H[err]O.              WO 99/04393
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Figure 17 is a sectional side view of a portion of a structured stamper 250
obtained        from a blank stamper 1 as shown in Figs 15 or 16.    5 A
Second Embodiment of a Method of Obtaining a Structured Stamper
According to a second embodiment a structured stamper is obtained by ion
ma-        chining, reactive ion etching, ion milling or plasma etching. As
mentioned above, 



such treatment is herein referred to as ion etching. 10        According to
the second embodiment described in connection with Fig. 18A the
plate to be etched is manufactured from one material (or a laminate in
order to give        support to the one material) and the plate has an
unexposed sensitive layer. With        reference to step 250 in Fig. 18A
the information pattern is obtained by ion etching. 15        Fig 24
illustrates the blank stamper 1 having a guide track on which an
information        pattern has been recorded into the mask film 270, and
cured portions 272 remain on        the guide track. The cured portions 272
correspond to positions on the stamper        means I where pattern
protrusions are to be provided. 20        Fig 25 illustrates the structured
stamper having protrusions 7 obtained by ion        etching.
Figure 26 is a schematic sectional side view of the work piece according to
Fig. 23, 25    after exposing and curing the mask film in a second manner.
In the Fig. 26 embodi-        ment the film 270 as shown in Fig. 23 is
exposed and developed so as to create a        mask film 274 having
openings 276 on the ridge of the guide track 6 . The openings        274
correspond to information data bits. The pattern of openings 276 are
created in        the sensitive layer 270 in the same manner as explained
above in connection with 30    Figure 2B, step S 130.              WO
99/04393
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Figure 27 is a schematic sectional side view of the work piece according to
Fig. 26,        after ion etching so as to achieve an information pattern
in the stamper means. The        ion etching/ion milling causes an
indentation 278 for each opening 276 in the cured  5    mask film 274. As
explained above the depth of the indentation caused by the ion
etching is controlled by the duration of the etching process, i.e. by a
time parameter.          With a sufficiently long duration of the ion
etching the cured mask film 274 will        also be thinner after the ion
etching process. 10        Figure 28 is a schematic sectional side view of
the structured stamper according to        Fig. 27, after removing any
remains of the mask film. 



Figure 29 is a top view of a part of the structured stamper according to
Fig. 28, 15    as seen in the direction of arrow C in Fig 28. Figure 29 is
not in scale, but illustrates        the general physical shape of guide
tracks 6 which are protruding from the surface        of the stamper. The
guide tracks 6 have indentations 278 of a predetermined depth.        The
depth of the indentations 278 correspond to the height of protrusions-to-be
on        optical discs to be produced with the aid of the stamper.
CLAIMS    5    1. A method of providing a semi-manufactured stamper,
the method being characterized by the steps of:                      a)
obtaining a substantially disc-shaped member (100) having a first
surface (105; 106); and a second surface (112) forming a back surface of
the semi-         manufactured stamper; said first surface being provided
with a guide track (6; 6') for 10    indicating structurable surface
portions (106') of said member (100; 130); said         structurable
surface portions (106') being flat and substantially unstructured;
b) applying a layer (120; 240;) sensitive to irradiation on said first sur-
face (105) such that an unexposed and exposable semi-manufactured stamper
is         provided; 15                  c) enclosing (S80) the unexposed
semi-manufactured stamper in a pro-         tective package such that the
sensitive film is maintained substantially unexposed;         and
d) treating (S30) the semi-manufactured stamper, before performing
step c), said treatment including: 20                  dl) treating said
second surface (112) of the semi-manufactured stam-                     per
such that a mean surface deviation value (R[err]) below 2 micrometer is
obtained.          2. A method of providing a semi-manufactured stamper, 25
the method being characterized by the steps of: 



a) obtaining a substantially disc-shaped member (100) having a first
surface (105; 106); and a second surface (112) forming a back surface of
the semi-         manufactured stamper; said first surface being provided
with a guide track (6; 6') for         indicating structurable surface
portions (106') of said member (100; 130); said 30    structurable surface
portions (106') being flat and substantially unstructured;
2                        b) applying a layer (120; 240; ) sensitive to
irradiation on said first sur-          face (105) such that an unexposed
and exposable semi-manufactured stamper is          provided;
c) enclosing (S80) the unexposed semi-manufactured stamper in a pro-    5
tective package such that the sensitive film is maintained substantially
unexposed;          and                       d) treating (S30) the
semi-manufactured stamper, before performing          step c), said
treatment including:                      d2) shaping (S30) an inner
perimeter of the semi-manufactured stam-   0                  per.
3. A method of providing a semi-manufactured stamper,         the method
being characterized by the steps of:                      a) obtaining a
substantially disc-shaped member (100) having a first  15    surface (105;
106); and a second surface (112) forming a back surface of the semi-
manufactured stamper, said first surface being provided with a guide track
(6; 6) for         indicating structurable surface portions (106) of said
member (100; 130); said         structurable surface portions (106) being
flat and substantially unstructured;                     b) applying a
layer (120; 240; ) sensitive to irradiation on said first sur-   face (105)
such that an unexposed and exposable semi-manufactured stamper is
provided;                     c) enclosing (S80) the unexposed
semi-manufactured stamper in a pro-        tective package such that the
sensitive film is maintained substantially unexposed;        and 25
d) treating (S30) the semi-manufactured stamper, before performing
step c), such that it geometrically fits in a mould of an injection
moulding machine;        said treatment including:                     d2)
shaping (S30) an inner perimeter of the semi-manufactured stam-
per-, and 



3                       d3) shaping an outer perimeter of the
semi-manufactured stamper such                      that said perimeters
are substantially circular and substantially concen-
tric.     5    4. The method according to claim 2 or 3, wherein said
treatment includes:                      dl) treating said second surface
(112) of the semi-manufactured stam-                      per such that a
mean surface deviation value (R[err]) below 2 micrometer is
obtained.    10    5. The method according to claim 1, wherein said
treatment includes:                      d2) shaping (S30) an inner
perimeter of the semi-manufactured stam-                      per.
6. The method according to claim 2 or 5, wherein said treatment includes:
15                  d3) shaping an outer perimeter of the semi-manufactured
stamper such                      that said perimeters are substantially
circular and substantially concen-                      tric.           7.
The method according to claim 2, 5 or 6, wherein said inner perimeter of
the 20    semi-manufactured stamper is shaped (S30) by punching after the
application of         said irradiation sensitive layer (120; 240).
8. The method according to claim 1,4 or 5, wherein                     said
treatment includes polishing. 25         9. The method according to claim
1,4, 5 or 8 wherein                     said treatment includes polishing
said second surface (112) so as to         obtain a maximum surface
deviation value (R[err]) below 3 micrometer.   30     10. The method
according to any of the preceding claims, wherein 



4                          said disc-shaped member (100) is made of metal.
11. The method according to any of the preceding claims, further comprising
the          step of providing a metal layer (110; 230) on at least a
portion of the flat surface   5    (105) of the disc-shaped member (100).
12. The method according to claim 11, wherein said sensitive layer is
applied on the          surface (106) of the metal layer (110; 230).   10
13. The method according to claim 11 or 12, wherein
the metal layer (110) comprises titanium nitride.           14. The method
according to any of claims 1- 13, further comprising the steps of:
providing an etch-stop layer (220) on said surface (105) of the member 15
(100);                      providing a further layer (230) on the
etch-stop layer (220), said further         layer comprising a first
material which is well etchable by a certain etchant; said         further
layer (230) providing said structurable surface portions;
the etch-stop layer comprising a material being less etchable by said 20
etchant.           15. A process of manufacturing an optical disc replica,
comprising the steps of:                     receiving a semi-manufactured
stamper enclosed in a package and ob-         tained by the process
according to any of claims 1 - 14; 25                  removing said
semi-manufactured stamper from said package;                     mounting
said semi-manufactured stamper in an information writing         apparatus;
sensing a position of the guide track;                     exposing the
sensitive layer (240) so as to record an information pat- 30    tern, the
position of the exposed information depending on the sensed position.  



5                       structuring said first surface of said
semi-manufactured stamper in ac-         cordance with the exposed pattern
such that a structured stamper is obtained;                      fixing
said structured stamper in a mould;                      injecting a resin
into said mould to form a replica of said structured  5     stamper such
that the structure in said replica is a mirror image of the stamper
structure;                      removing said replica from said mould.
16. A kit of parts, comprising: 10     a semi-manufactured stamper; and
a protective package;         said semi-manufactured stamper having:
a substantially disc-shaped member (100) having a first surface (105;
106), and a second surface (112) forming a back surface of the semi- 15
manufactured stamper; said second surface (112) having a mean surface
deviation value (R[err]) below 2 micrometer; wherein
said first surface is provided with a guide track (6; 6') for indicating
structurable surface portions (106') of said member (100; 130); said
structurable surface portions (106') being substantially flat and un- 20
structured;                     at least a part of said said structurable
surface portions (106') is covered                     by a layer (120;
240; ) sensitive to irradiation such that said member
(100) constitutes an unexposed and exposable semi-manufactured
stamper; and wherein 25     said protective package encloses said
semi-manufactured stamper such that the         sensitive film is
maintained substantially unexposed.           17. The kit according to
claim 16, wherein                     the package comprises means for
preventing external irradiation from 30    reaching an enclosed stamper
means.     



6            18. The kit according to claim 16 or 17, wherein
the package is sealable; the package, when sealed, being adapted for
holding an anti-oxidant.   5          19. A method of obtaining a
structured stamper, the method comprising the steps of:          receiving
a protective package containing at least one semi-manufactured stamper,
said semi-manufactured stamper having:                      a substantially
disc-shaped member (100) having a first surface (105;  10
106), and a second surface (112) forming a back surface of the semi-
manufactured stamper; said second surface (112) having a mean surface
deviation value (R[err]) below 2 micrometer; wherein
said first surface is provided with a guide track (6; 6') for indicating
structurable surface portions (106') of said member (100; 130); said 15
structurable surface portions (106') being substantially flat and un-
structured;                      at least a part of said said structurable
surface portions (106') is covered                      by a layer (120;
240; ) sensitive to irradiation such that said member
(100) constitutes an unexposed and exposable semi-manufactured 20
stamper;         the method further comprising the steps of:
removing said at least one semi-manufactured stamper from said pro-
tective package;                     mounting said semi-manufactured
stamper in an information writing 25     apparatus;
sensing a position of the guide track;                     exposing the
sensitive layer (240) so as to record an information pat-        tern, the
position of the exposed information depending on the sensed position.
structuring said structurable surface portions (106') of said semi- 30
manufactured stamper in accordance with the exposed pattern such that a
structured        stamper is obtained.
7  



20. The method according to claim 19, wherein said structuring step
includes:                      creating a pattern of indentations in the
photosensitive layer;                      subjecting the semi-manufactured
stamper to an etch process such that   5    a pattern of indentations is
obtained in the first surface (105; 106) of the disc-          shaped
member (110; 230), the pattern in the first surface (105; 106; 110; 230)
cor-.          responding to the pattern in the photosensitive layer.
21. A method of obtaining a semi-manufactured stamper, the method
comprising the  10    steps of:                      obtaining (S 10, S20)
a disc-shaped member (100; 130) having a plan-         ished first surface
(105; 106); and a second surface (112) forming a back surface of
the semi-manufactured stamper;                      preparing said member
such that a semi-manufactured stamper sub-  15    stantially without
information carrying pits and without information carrying protru-
sions is provided, the preparation comprising:
providing said first surface (105; 106) with guide track (6; 6') for indi-
cating structurable surface portions (106') of said member (100; 130);
treating said second surface (112) of the semi-manufactured stamper 20
such that a mean surface deviation value (R[err]) below 2 micrometer is
obtained.           22. The method according to claim 21, comprising the
steps of:                     treating (S30) the semi-manufactured stamper
such that it geometrically         fits in a mould of an injection moulding
machine; said treatment including: 25                  shaping (S30) an
inner perimeter of the semi-manufactured stamper;         and
shaping an outer perimeter of the semi-manufactured stamper such that
said perimeters are substantially circular and substantially concentric.
30    23. A method of providing a semi-manufactured stamper comprising the
steps of:                              a) coating a surface of smooth glass
plate with a photoresist material;                      b) curing the
photoresist material;                      c) radiating the coated glass
plate surface with a modulated laser so as 



to record a spiral guide track in the photoresist material;   5
d) etching the illuminated areas of said coated surface so as to generate
a guide track therein;                      e) metallizing said surface
with a thin conductive layer so as to form a         multilayer structure
constituting a master; and                      f) creating a
semi-manufactured stamper by using said master in a proc-  10     ess
involving depositing nickel by electroplating and then removing the formed
nickel plate from the master.           24. A semi-manufactured stamper
comprising:                      a substantially disc-shaped member (100)
having a first surface (105; 15     106), and a second surface (112)
forming a back surface of the semi-manufactured         stamper;
characterized in that:                      said first surface is provided
with a guide track (6; 6') for indicating         structurable surface
portions (106') of said member (100; 130); said structurable sur-
face portions (106') being substantially flat and unstructured; 20
at least a part of said said structurable surface portions (106') is
covered         by a layer (120; 240; ) sensitive to irradiation such that
said member (100) consti-         tutes an unexposed and exposable
semi-manufactured stamper;                     said second surface (112)
having a mean surface deviation value (R[err])         below 2 micrometer.
25        25. The semi-manufactured stamper according to claim 24,
characterized in that        said stamper has an inner perimeter.
26. The semi-manufactured stamper according to claim 25, characterized by:
9  said inner perimeter being substantially circular, and by an outer
perimeter formed such that said perimeters are substantially concentric.


