
;e3eZjZ(6TjY_,   OPTICAL DISC NON-CARTESIAN COORDINATE SYSTEM 5 BACKGROUND
Computer users employ veritable and rewritable optical discs for a variety
of different purposes. They may save programs or data to the discs, for
archival or distribution purposes. In the case of CD-type discs, users may
make music CD's that can be played in audio CD players, or save music data
files to the 10 CD's) such as MP3 files, that can be played in
special-purpose CD players. In the case of DVD-type discs) users have
greater storage capacity available to them than with CD-type discs, and may
be able to make video DVD's that can be played in stand-alone DVD players.
Many types of optical discs include a data side and a label side. The data
15 side is where the data is written to, whereas the label side allows the
user to label the optical disc. Unfortunately, labeling can be an
unprofessional, laborious, and/or expensive process. Markers can be used to
write on optical discs, but the results are decidedly unprofessional
looking. Special pre-cut labels that can be printed on with inkjet or other
types of printers can also be used, but this is a 20 laborious process: the
labels must be carefully aligned on the discs, and so on. Special-purpose
printers that print directly on the discs may be used, but such printers
are fairly expensive. In the patent application entitled "Integrated CD/DvD
Recording and Label" [attorney docket 10011728-1]) filed on October 11,
2001, and assigned serial number 09/976,877) a solution to these
difficulties 25 is described, in which a laser is used to label optical
discs. When optically writing on either the optically veritable data or
label side of an optical disc) a coordinate system is used to specify
positions on the optical   disc. Most common is a polar coordinate system,
in which two coordinates are used to specify a given position: a radius
coordinate, and an angular coordinate. However, such a coordinate system
does not map directly to the geometry of the optical disc. That is,
different positions on the optical disc may need different 5 degrees of
precision among the coordinates to particularly specify the positions. 



For instance) as the radius coordinate increases, increasingly precise
angular coordinates are usually needed to specify uniformly spaced
positions on the optical disc, potentially making writing to the optical
disc difficult. Previous attempts to potentially solve this problem have
utilized Cartesian coordinate 10 systems. However, mapping the geometry of
an optical disc to a rectangular, x-y coordinate system can require
significant reworking of optical disc devices, making this solution less
than desirable. SUMMARY OF THE INVENTION A method of one embodiment of the
invention generates a non-Cartesian 15 coordinate system for an optical
disc. One or more uniform distances, as well as a plurality of positions on
the optical disc, are selected. Each position is separated from adjacent
positions by one of the uniform distances, and has a location on the
optical disc specifiable to a same degree of precision by at least one
integral coordinate. 20 BRIEF DESCRIPTION OF THE DRAWINGS The drawings
referenced herein form a part of the specification. Features shown in the
drawing are meant as illustrative of only some embodiments of the
invention, and not of all embodiments of the invention, unless otherwise
explicitly indicated. 25 FIG. 1 is a diagram of an optical disc depicting
an optical disc coordinate system, according to an embodiment of the
invention. FIG. 2 is a diagram of a number of the positions specified by
the optical disc coordinate system of FIG. 1 in more detail, according to
an embodiment of the invention. 2   FIGs. 3A and 3B are diagrams of an
optical disc depicting another optical disc coordinate system, according to
an embodiment of the invention. FIG. 4 is a diagram of a number of the
positions and a number of the tracks specified by the coordinate system of
FIGs. 3A and 3B in more detail, 5 according to an embodiment of the
invention. FIG. 5 is a diagram of a simplified example of an optical disc
having a number of markings on a selected number of positions specified by
a coordinate system, such as the coordinate system of FIG. 1 or the
coordinate system of FIGs. 3A and 3B) according to an embodiment of the
invention. 10 FIG. 6 is a flowchart of a method for generating a coordinate
system for an optical disc, such as the coordinate system of FIG. 1 or the
coordinate system of FIGs. 3A and 3B, according to an embodiment of the
invention. FIG. 7 is a flowchart of a method for forming markings on an
optical disc, 



in accordance with a coordinate system such as that of FIG. 1 or that of
FIGs. 3A 15 and 3B, according to an embodiment of the invention. FIG. 8 is
a diagram of a mass storage device, according to an embodiment of the
invention. FIG. 9 is a flowchart of a method for manufacturing the mass
storage device of FIG. 8, according to an embodiment of the invention. 20
DETAILED DESCRIPTION OF THE DRAWINGS In the following detailed description
of exemplary embodiments of the invention, reference is made to the
accompanying drawings that form a part hereof, and in which is shown by way
of illustration specific exemplary embodiments in which the invention may
be practiced. These embodiments are 25 described in sufficient detail to
enable those skilled in the art to practice the invention. Other
embodiments may be utilized, and logical, mechanical, and other changes may
be made without departing from the spirit or scope of the present
invention. The following detailed description is, therefore, not to be
taken in a limiting sense, and the scope of the present invention is
defined only by the 30 appended claims. 3   Optical Disc and Optical Disc
Coordinate System FIG. 1 shows a coordinate system for an optical disc 100,
according to an embodiment of the invention. The optical disc 100 may be a
compact disc (CD), a digital versatile disc (DVD), or another type of
optical disc. The optical disc 100 5 preferably has an optically writable
data surface. In one embodiment, the optical disc 100 also has an optically
writable label surface. Such an optically writable label surface is
particularly disclosed in the patent application entitled "Integrated
CD/DVD Recording and Label" [attorney docket 10011728-1 ], filed on October
11) 2001, and assigned serial number 09I976,877. 10 The optical disc 100
has a number of positions 106A, 106B, 106C, . . ., 106N, collectively
referred to as the positions 106. The positions 106 form a spiral path 108
from an inside diameter 102 of the optical disc 100 to an outside diameter
104 of the optical disc 100. Each of the positions 106 is a substantially
equally sized position where an optical beam can achieve an optically
writable 15 marking, such as an optically writable data marking, an
optically writable label marking, and so on. A marking on a given position
preferably fills the entirety of the position. As depicted in FIG. 1, the
positions 106, and hence markings on the positions 106, are circular in
nature. However, in other embodiments of the invention, they may be other
than circular, such as rectangular, elliptical, and so 20 on, and may
overlap so as to completely fill the marking surface and thereby achieve
greater labeling optical density. 



Furthermore, each of the positions 106 is separated from a previously
adjacent position and a successively adjacent position by a substantially
uniform distance. This is more clearly depicted in FIG. 2, which shows the
positions 25 106A, 106B, and 106C on the spiral path 108 in more detail,
according to an embodiment of the invention. The positions 106A, 106B, and
106C have center points 202A, 202B, and 202C. The distance between the
positions 106A and 106B is represented as the distance between their center
points 202A and 202B, respectively. Likewise, the distance between the
positions 106B and 106C is 30 represented as the distance between their
centers points 202B and 202C, respectively. Thus, the distance between the
positions 106A and 106B is the 4   distance 204, whereas the distance
between the positions 106B and 106C is the distance 206. The distances 204
and 206 are equal to one another, since the position 106B is separated from
the previously adjacent position 106A and from the 5 successively adjacent
position 106C by a uniform distance. In one embodiment, this uniform
distance is equal to the diameter of the marking that an optical beam is
able to write on any of the positions 106, including the position 106B.
That is, markings on adjacent of the positions 106 touch one another, but
do not overlap one another. A marking is thus able to fill the entirety of
a given position. In 10 another embodiment, however, greater labeling
optical density is achieved by having the markings overlap, such that the
markings are greater in size than the positions 106. Furthermore, it is
noted that whereas a single uniform distance has been described as
separating adjacent of the positions 106, there may be more than one
uniform distance. For instance, a first uniform distance may 15 separate
adjacent of the positions 106 along the spiral path 108, whereas a second
uniform distance may separate adjacent of the positions 106 that are
radially adjacent to one another, and not adjacent to one another on the
spiral path 108. The optical disc 100 of the embodiment of FIG. 1 having
the spiral path 20 108, as a portion of which is shown in more detail in
FIG. 2, is able to have each of its positions 106 specifiable to the same
degree of precision by one integral coordinate. The integral coordinate
specifies which of the positions 106 is being referred to, from a lowest
value indicating the position 106A to a highest value indicating the
position 106N. Thus, a single integral coordinate is able to specify 25 any
of the positions 106 on the spiral path 10S. For example, the position 106A
may be indicated by an integral coordinate of zero, the position 106B may
be indicated by an integral coordinate of one) the position 106C may be
indicated by an integral coordinate of two, and so on, until the position
106N is indicated by an integral coordinate with a maximum value. 30
Furthermore, the integral coordinate specifies the positions 106 to the
same degree of precision in that uniform positional density is achieved
without having to increase the accuracy or precision of the coordinate
based on the part 5   of the optical disc 100 that is being referenced. The
positions 106 are of uniform size and uniformly cover the optical disc 100,
such that they have a uniform density. Advancing the integral coordinate by
one specifies the next position within the positions 106, without any
further precision or accuracy on the part of 5 the coordinate system
depicted in FIG. 1. That is, no matter where the position that is currently
being referenced by the integral coordinate lies on the optical disc 100,
incrementing the coordinate by one accurately and precisely specifies the
next adjacent position on the optical disc 100, such that uniform
positional density is achieved. 



10 This is more descriptively clear in relation to, and contrasts favorably
with) a polar coordinate system in which as the radius coordinate
increases, the polar coordinate must be specified with increasing precision
to adequately specify all the positions on an optical disc such that
uniform density can be achieved. For instance, at a smaller radius,
incrementing the polar coordinate by single degrees 15 may be sufficient to
specify all the positions at this radius with uniform density. However, at
a larger radius, incrementing the polar coordinate by single degrees
results in larger gaps between identically sized positions. To achieve
uniform density with uniformly sized positions, the polar coordinate would
have to be incremented by smaller values, such as halves, quarters, or
tenths of a degree, 20 as the radius coordinate increases. By comparison,
the coordinate system of FIG. 1 simply has to have its single coordinate
incremented by one to specify the next position of the positions 106,
regardless of where the position is on the optical disc 100) to achieve
uniform density with uniformly sized positions. Furthermore, the optical
disc coordinate system of embodiments of the 25 invention is non-Cartesian
and non-rectangular in nature, such that the coordinates employed are
non-Cartesian and non-rectangular. A Cartesian coordinate system, which is
also referred to as a rectangular coordinate system, specifies positions on
an optical disc, or other two-dimensional plane, using two orthogonal
coordinates, a first linear coordinate along an x-axis, and a second 30
linear coordinate along a y-axis perpendicular to the x-axis. However,
Cartesian coordinate systems do not map well to the planar geometry of an
optical disc, which is circular and disc-like in nature. They thus may
require major reworking 6   of existing optical disc devices to map such
Cartesian and rectangular coordinates to the optical disc geometry. FIGs.
3A and 3B show another coordinate system for the optical disc 100,
according to an embodiment of the invention. The optical disc 100 has a
number 5 of circular tracks denoted by the shaded positions 302A) 302B,
302C, . . ., 302N, collectively referred to as the positions 302. Each of
these tracks is concentric with the inside diameter 102 and the outside
diameter 104 of the optical disc 100. Further, each of the tracks has a
number of positions in addition to the positions 302. For example, the
track denoted by the shaded position 302N also has the 10 positions 304A,
304B, . . ., 304N, collectively referred to as the positions 304. As
before, each of the positions on each of the tracks is a substantially
equally sized position at which an optical beam can achieve an optically
writable marking. A marking on a given position preferably fills the
entirety of the position. As depicted in FIGs. 3A, and 3B, the positions,
and hence markings on the position, 15 are circular in nature, but may have
shapes other than circular shapes in other embodiments of the invention.
Each of the positions on each of the tracks denoted by the shaded positions
302 is separated from a previously adjacent position and a successively
adjacent position by a substantially uniform distance. Furthermore, each of
the 20 tracks is separated from a previously adjacent track and a
successively adjacent track by a substantially uniform distance. This is
more clearly depicted in FIG. 4, which shows the portions of the tracks
indicated by the shaded positions 302A, 302B) and 302C in more detail,
according to an embodiment of the invention. The shaded positions 302A,
302B, and 302C have center points 402A, 402B, and 25 402C. The distance
between the positions 302A and 302B is represented as the distance 404
between their center points 402A and 402B, respectively, whereas the
distance between the positions 302B and 302C is represented as the distance
406 between their center points 402B and 402C, respectively. The distances
404 and 406 are equal to one another, since the track denoted by the 30
position 302B is separated from the previously adjacent track denoted by
the position 302A and from the successively adjacent track denoted by the
position 302C by a uniform distance. 7   The track denoted by the shaded
position 302B includes the positions 408A and 408B having center points
409A and 409B, respectively. The distance between the position 408A and the
previously adjacent position 302B is denoted by the distance 410 between
the center points 409A and 402B of these positions, 



5 whereas the distance between the position 408A and the successively
adjacent position 408B is denoted by the distance 412 between the center
points 409A and 409B of these positions. The distances 410 and 412 are
equal to one another, since the position 408A is separated from the
previously adjacent position 302B and from the successively adjacent
position 408B by the same 10 uniform distance that separates the tracks. In
an alternate embodiment, the direction of the markings is reversed, such
that the position 408A is separated from the previously adjacent position
409B and the successively adjacent position 302B. Furthermore, in one
embodiment, this uniform distance is equal to the diameter of the markings
that an optical beam is able to write on any of the 15 positions, including
the position 408A. Thus) as before, markings on adjacent positions touch
one another, but do not overlap one another, and therefore completely fill
the entirety of the positions. However, in another embodiment, the markings
on adjacent positions overlap one another, to achieve greater labeling
optical density. 20 The distances 410 and 412 may be equal to or different
than the distances 404 and 406. That is) the distances 410 and 412 may
represent a first uniform distance that is the same or different than a
second uniform distance that the distances 404 and 406 represent. The first
uniform distance to which the distances 410 and 412 are equal is the
distance between adjacent positions 25 along a same track. By comparison,
the second uniform distance to which the distances 404 and 406 are equal is
the distance between adjacent positions along adjacent tracks, or radially
adjacent positions. The first uniform distance may thus be the same
distance or a different distance as the second uniform distance. 30 The
optical disc 100 of the embodiment of FIGs. 3A and 3B having tracks denoted
by the shaded positions 302, as a portion of which is shown in more detail
in FIG. 4, is able to have each of its positions specifiable to the same 8
degree of precision by two integral coordinates. A first integral
coordinate specifies the track of a given position, from a lowest value
indicating the track corresponding to the position 302A to a highest value
indicating the track corresponding to the position 302N. A second integral
coordinate specifies the 5 given position along the track. For example, for
positions along the track denoted by the shaded position 302N) a lowest
value indicates the position 302N, a next lowest value indicates the
position 304A, and a highest value indicates the position 304N. Thus, the
shaded position of a given track that denotes the track is 10 preferably
has the lowest value indicated by the second coordinate for positions on
the track. The difference between the embodiments of FIGs. 3A and 3B is
that in FIG. 3A, the shaded positions 302 all lie on a straight line 306,
whereas in FIG. 3B, the shaded positions 302 are offset from one another,
and do not lie on a straight line. The embodiment of FIG. 3B can be
employed in lieu of the 15 embodiment of FIG. 3A to render less visible any
systematic marking effects that may result from the optical beam when it
moves to and/or marks the first position on a given track. In the
embodiment of FIG. 3A, such systematic effects may be more pronounced
because the first positions 304 on the tracks denoted thereby all lie on
the same line 306, whereas the effects may be reduced in the 20 embodiment
of FIG. 3B because the positions 304 are shifted relative to one another.
That is, embodiments of the invention are not restricted to having the
tracks denoted by the positions 304 start at the same angular position.
Thus, the first positions 304 in FIG. 3A are collinear to one another,
whereas they are noncollinear to one another in FIG. 3B. 25 The two
integral coordinates specify the positions in the embodiments of FIGs. 3A
and 3B to the same degree of precision because uniform positional density
is achieved without having to increase the accuracy or precision of the
coordinates based on the part or track of the optical disc 100 that is
being referenced. The positions are of uniform size and uniformly cover the
optical disc 30 100, such that they have a uniform density. Advancing the
first integral coordinate by one specifies the next track within the tracks
denoted by the 



9   shaded positions 302, without any further precision or accuracy on the
part of the coordinate system depicted in FIGs. 3A and 3B. Similarly)
advancing the second integral coordinate by one specifies the next position
within a given one of the tracks denoted by the shaded positions 5 302,
without any further precision or accuracy on the part of this coordinate
system. That is, no matter which track the first integral coordinate
specifies, incrementing the second integral coordinate by one accurately
and precisely species the next adjacent position on this track, such that
uniform positional density is achieved. 10 FIG. 5 shows a simplified
example of the optical disc 100 having a number of markings 504 on a
selected number of positions 502, according to an embodiment of the
invention. The positions 502 include the positions 502A, 502B) . . ., 502N.
The positions 502 each have a location on the optical disc 100 specifiable
to the same degree of precision by at least one integral coordinate. 15 For
instance, the positions 502 each may be specified by one coordinate in
conjunction with the integral coordinate system of the embodiment of FIG.
1, or each may be specified by two coordinates in conjunction with the
integral coordinate system of the embodiment of FIGs. 3A-3B. In one
embodiment) the positions 502 may be slightly different) depending on the
coordinate system 20 utilized. That is, the spiral track and the concentric
circular tracks may not map to exactly the same set of the positions 502.
Each of the positions 502 is separated from adjacent positions by a uniform
distance, preferably equal to the diameter of an optically writable marking
that is able to fill the entirety of the position. The surface of the
optical disc 100 that is visible in FIG. 5 is denoted as the surface 25
506, and can be an optically writable label surface in one embodiment of
the invention. The markings 504 include the markings 504A, 504B, . . .,
504N that are written on corresponding of the positions 502 on the surface
506 of the optical disc 100. FIG. 6 shows a method 600 for generating a
coordinate system for the 30 optical disc 100, according to an embodiment
of the invention. The coordinate system may be that of the embodiment of
FIG. 1, that of the embodiment of FIGs. 3A-3B, or another coordinate
system. First, a uniform distance is selected (602)) 10   preferably as the
diameter of each of the markings that an optical beam is able to write on
the optical disc 100. In an embodiment of the invention where radially
adjacent positions are separated by a different uniform distance than
adjacent positions along a spiral path or along the same track) two or more
uniform 5 distances may be selected. Next, a number of positions on the
optical disc are selected (604), where each position is separated from
adjacent positions by the uniform distance, and has a location on the
optical disc 100 specifiable to the same degree of precision by at least
one integral coordinate. For instance, the positions may be selected and
their locations specified in accordance with the 10 spiral-oriented
coordinate system of the embodiment of FIG. 1, the track-oriented
coordinate system of the embodiment of FIGs. 3A-3B, and so on. FIG. 7 shows
a method 700 for forming markings on an optical disc, according to an
embodiment of the invention. The optical disc 100 of FIG. 5, for example,
may have its markings formed by performing the method 700. An 



15 optical beam is moved to and focused at a number of positions, but not
necessarily all of the positions) on the optical disc 100 (702). The
optical beam may be incident to an optically writable label surface of the
disc 100, such as the surface 506 of FIG. 5. The positions on the optical
disc 100 are in accordance with a coordinate system, such as the
spiral-oriented coordinate system of the 20 embodiment of FIG. 1, or the
track-oriented coordinate system of the embodiment of FIGs. 3A-3B. While
the optical beam is focused at each position, a marking is optically
written to the optical disc 100 (704). When the optical beam is being moved
to and focused at the number of positions on the optical disc 100, constant
optical beam radial position accuracy 25 and constant optical beam linear
position accuracy are maintained. This means that all radially adjacent and
radially linear positions on the optical disc 100 are separated from one
another by a uniform distance, and that each position has a location on the
optical disc 100 specifiable to the same degree of precision by at least
one integral coordinate, as has been described. When the optical beam is 30
moved to each position, the optical disc may be rotated at either a
constant angular velocity (CAV), or a constant linear velocity (CLV), or at
a combination of 11   both, depending on the radial position of the beam
and the control capabilities of the system. In the context of the
spiral-oriented coordinate system of the embodiment of FIG. 1, the optical
beam may move to positions from the first position 106A to 5 the last
position 106N by moving the beam outward at a constant velocity as the
optical disc 100 is rotated at a CAV. Alternatively, the optical beam may
move to positions from the first position 106A to the position 106N by
moving the beam outward at a velocity inversely proportional to its radial
position on the optical disc 100 as the disc 100 is rotated at a CLV. In
the context of the track-oriented 10 coordinate system of the embodiment of
FIGs. 3A-3B, the optical beam may move to all the positions on each track
on the optical disc 100, starting from the first track denoted by the
position 302A to the last track denoted by the position 302N) by moving the
optical beam outward by the uniform distance at the end of each rotation of
the disc 100. Furthermore, in either embodiment, the directions 15 that
have been indicated can be reversed, tracing the spiral track inward, or
marking the concentric circular tracks starting at the outside diameter and
moving inward towards the inside diameter. In addition, the spiral track
can be constructed to spiral inward or outward in either a clockwise or a
counterclockwise direction, and the concentric circular tracks can be
marked 20 either in a clockwise or a counter-clockwise direction. Mass
Storage Device FIG. 8 shows a mass storage device 800, according to an
embodiment of the invention. The mass storage device 800 is for reading
from and/or writing to the optical disc 100. More specifically, the mass
storage device 800 is for 25 reading from and/or writing to an optically
writable data surface of the optical disc 100, and/or an optically writable
label surface of the optical disc 100. The mass storage device 800 includes
a beam source 802A and an objective lens 802B, which are collectively
referred to as the optical mechanism 802. The storage device 800 also
includes a spindle 806A, a spindle motor 806B) and a rotary 



30 encoder 806C, which are collectively referred to as the first motor
mechanism 806. The device 800 includes a sled 808A, a sled motor 808B, a
linear encoder 12   808C, and a rail 808D, which are collectively referred
to as the second motor mechanism 808. Finally, the mass storage device 800
includes a controller 810. The optical mechanism 802 focuses an optical
beam 804 on the optical disc 100. Specifically, the beam source 802A
generates the optical beam 804, 5 which is focused through the objective
lens 802B onto the optical disc 100. The first motor mechanism 806 rotates
the optical disc 100. Specifically, the optical disc 100 is situated on the
spindle 806A) which is rotated, or moved, by the spindle motor 806B to a
given position specified by the rotary encoder 806C communicatively coupled
to the spindle motor 806B. The rotary encoder 806C 10 may include hardware)
software, or a combination of hardware and software. The second motor
mechanism 808 moves the optical mechanism 802 radially relative to the
optical disc 100. Specifically, the optical mechanism 802 is situated on
the sled 808A, which is moved on the rail 808D by the sled motor 808B to a
given position specified by the linear encoder 808C communicatively 15
coupled to the sled motor 808B. The linear encoder 808C may include
hardware, software) or a combination of hardware and software. The
controller 810 selects positions on the optical disc 100 at which the
optical beam 804 is to be focused for optically writing to and/or optically
reading from such positions, by controlling the optical mechanism 802 as
well as the first 20 motor mechanism 806 and the second motor mechanism
808. The optical mechanism 802 is able to control the beam 804 generated by
the beam source 802A, the focusing of the beam 804 through the objective
lens 802B, the spindle motor 806B through the rotary encoder 806C, and the
sled motor 808B through the linear encoder 808C. The positions selected by
the controller 810 are in 25 accordance with an optical disc coordinate
system, such as the coordinate system of the embodiment of FIG. 1, the
coordinate system of the embodiment of FIGs. 3A and 3B, or another
coordinate system. Therefore, the description of the coordinate systems of
embodiments of the invention in the previous section of the detailed
description is applicable to the controller 810, as well as the mass 30
storage device 800, of FIG. 8. The controller 810 may include hardware)
software) or a combination of hardware and software. 13   As can be
appreciated by those of ordinary skill within the art, the components
depicted in the mass storage device 800 are representative of one
embodiment of the invention, and do not limit all embodiments of the
invention. Other control approaches can also be employed. As only one
example, the sled 5 808A may be positioned with the sled motor 808B, with
finer adjustment obtained using a voice coil attached to the beam source
802A and/or the objective lens 802B. FIG. 9 shows a method of manufacture
900 for the mass storage device 800 of FIG. 8, according to an embodiment
of the invention. The method 900 10 includes providing the optical
mechanism 802 (902)) providing the first motor mechanism 806 (904),
providing the second motor mechanism 808 (906), and providing the
controller 810 (908). In one embodiment, providing the optical mechanism
802 includes providing the optical beam source 802A (910) and the objective
lens 802B (912), whereas providing the first motor mechanism 806 in 15 one
embodiment includes providing the spindle 806A (914)) the spindle motor
806B (916), and the rotary encoder 806C (918). Finally, providing the
second motor mechanism 808 in one embodiment includes providing the sled
808A (920), the sled motor 808B (922), and the linear encoder 808C (924).
Conclusion 20 It is noted that, although specific embodiments have been
illustrated and described herein, it will be appreciated by those of
ordinary skill in the art that any arrangement calculated to achieve the
same purpose may be substituted for the specific embodiments shown. This
application is intended to cover any adaptations or variations of the
disclosed embodiments of the present invention. 



25 For example, whereas one embodiment of the invention employs a single
uniform distance that separates adjacent positions along a spiral path or
along the same track, as well as adjacent radial positions, another
embodiment employs two or more uniform distances. A first uniform distance
may separate adjacent positions along a spiral path or along the same
track, and a second uniform distance may 30 separate adjacent radial
positions. Therefore, it is manifestly intended that this invention be
limited only by the claims and equivalents thereof. 14   I claim: 1. A
method (600) for generating a non-Cartesian coordinate system for an
optical disc comprising: selecting one or more uniform distances (602);
and, 5 selecting a plurality of positions on the optical disc (604)) each
position separated from adjacent positions by one of the uniform distances
and having a location on the optical disc specifiable to a same degree of
precision by at least one integral coordinate. 2. The method of claim 1,
wherein selecting the one or more uniform distances 10 comprises selecting
a uniform distance as less than or equal to a diameter of a marking that an
optical beam is able to write on the optical disc. 3. The method of claim
1, wherein selecting the plurality of positions on the optical disc
comprises selecting the plurality of positions on the optical disc to form
a spiral path one of outward and inward from a first position on an inside
15 diameter of the optical disc to a last position on an outside diameter
of the optical disc in one of a clockwise and a counter-clockwise
direction. 4. The method of claim 3, wherein selecting the plurality of
positions on the optical disc further comprises selecting the plurality of
positions on the optical disc such that each position is specifiable to the
same degree of precision by an 20 integral coordinate equal to a multiple
of the uniform distance by which the position is located on the spiral path
away from the first position. 5. The method of claim 3) wherein each
position is separated from adjacent 



radial positions by a first uniform distance and from adjacent positions on
the spiral path by a second uniform distance. 15   6. The method of claim
1, wherein selecting the plurality of positions on the optical disc
comprises organizing the plurality of positions within a plurality of
circular tracks concentric to an inside diameter and an outside diameter of
the optical disc, each track separated from adjacent tracks by one of the
uniform 5 distances and having a number of the positions including a first
position. 7. The method of claim 6, wherein selecting the plurality of
positions on the optical disc further comprises selecting the plurality of
positions on the optical disc such that each position of each track is
specifiable to the same degree of precision by a first coordinate equal to
a multiple of the uniform distance by which 10 the track is radially
located away from one of the inside diameter and the inside diameter, and a
second coordinate equal to a multiple of the uniform distance by which the
position is located on the track away from the initial position on the
track in one of a clockwise and a counter-clockwise direction. 8. The
method of claim 6, wherein each position is separated from adjacent 15
positions on a next track and on a previous track by a first uniform
distance and from adjacent positions on a same track by a second uniform
distance. 9. An optical disc having optically writable markings thereon
formed according to a method (700) comprising: moving (702) an optical beam
to and focusing the optical beam at a number of 20 positions on an
optically writable label surface of the optical disc while maintaining
constant optical beam radial position accuracy and constant optical beam
linear position accuracy such that each position has a location on the
optical disc specifiable to a same degree of precision by one to two
integral coordinates; and, 25 while the optical beam is focused at each
position of the number of positions, writing a marking at the position on
the optically writable surface (704). 10. The optical disc of claim 9,
wherein moving the optical beam to each position of the number of positions
comprises rotating the optical disc at one of constant 



16   angular velocity (CAV), a constant linear velocity (CLV), and a
combination of CAV and CLV. 17 .A3l.A
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