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BACKGROUND Many types of optical discs include a data
wo e@bass7and a | abel region. The data regi on i SP@EsR®06/022442
t he machi ne-readabl e binary data is witten to,
whereas the | abel region allows the user to record a
human-r eadabl e | abel or image on the optical disc. A
| aser or another type of optical beam can be used to
read fromand/or wite to the data region and the
| abel region of an optical disc. For exanple, in the
patent application entitled "Integrated CD/ DVD
Recordi ng and Label" [attorney docket 1001 1728-1],
filed on Cctober 11, 2001 , and assigned serial nunber
09/ 976,877, a type of optical disc is disclosed in
which a laser or other optical beam can be used to
wite to the | abel region of an optical disc. In sone
optical discs, the data region and the |abel region
may be on opposite sides of the disc. The data side of
such an optical disc typically has one spiral track or
a nunmber of concentric tracks preconstructed thereon
in the formof grooves. Therefore, an optical drive is
able to enploy a feedback-type process, such as a
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enbolqis%?r[goptical discs, the data region and the label region may be on
opposite sides of the disc. The data side of such an optical disc typically has
one spiral track or a number of concentric tracks preconstructed thereon in the
form of grooves. Therefore, an optical drive is able to employ a feedback-type
process, such as a closed loop-type process, to ensure that it is properly
following a track when writing data to or reading data from the track. However,
the label side of an optical disc, such as the label side of the optical disc
described in the patent application assigned serial number 09/976,877, usually
does not have any preformed tracks. As a resuli, it can be difficult to properly

follow a track when writing to the label side of such an optical disc.



of the invention. FIG 3 is a diagramof a discrete
spiral path that an optical nechani sm of an optical
waleooea3zan trace relative to an optical di sc, BCT/ORZNGIR2442
to an enbodi nent of the invention. FIG 4 is a diagram
of a portion of the discrete spiral path of FIG 3 in
detail, according to an enbodi nent of the invention.
FI Gs. 5A, 5B, and 5C are diagrans depicting how the
di screte spiral path of FIG 3 can be traced by an
optical nmechanismin a portion-by-portion manner,
accordi ng t @BRIEF OESCRIFANONCF THE DRABINGS. FIG 6 is
a diagram of a portion of the discrete spiral path of
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detgil, depicting pixels to which an optical mechanism can write that are equally
sized and equidistantly spaced due to maintaining a constant linear velocity of
the optical mechanism throughout the path portion, according to an embodiment
of the invention.

FIG. 7 is a diagram of the discrete spiral path of FIG. 3, depicting how the
angular velocity at which the optical disc rotates can be set based on a radius
halfway between the starting and ending radii of the path, where this angular
velocity cannot be changed while an optical mechanism travels the path,
according to an embodiment of the invention.

FIGs. 8A and 8B are flowcharts of a method for optically writing an image
to the label side of an optical disc, according to an embodiment of the invention.



taken in a limting sense, and the scope of the
present invention is defined only by the appended

W@ b@b/18373Repr esent ati ve optical drive FIG 1 sPOWESR06/022442
representative optical drive 100, according to an
enbodi nent of the invention. The optical drive 100 is
for reading fromand/or witing to an optical disc
102. More specifically, the optical drive 100 is for
reading fromand/or witing to an optically witable
| abel side 104A of the optical disc 102, and/or an
opti cal | y WETANGER DERCRISTHeN ABHEDRAWINGS cal di sc
102, which are collectively referred to as the sides
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| abel side 104A is oriented upwards. The optical drive
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optical disc 102. The optica am source 1
bmth%@,@enﬁéd@iaﬁar ce, such that the optical beam 108 is
a | aser beam The optical mechanism 106 nay include

Rephaen&AIP opect gripesi des those depicted in FIG 1. For
exanpl e, the optical mechanism 106 may include one or
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from and/or write to the data side 104B of the optical disc 102, the optical disc
102 would have to be turned over, so that the data side 104B is oriented
downwards and the label side 104A is oriented upwards.

The optical drive 100 is depicted in FIG. 1 as including a beam source
106A and an objective lens 106B, which are collectively referred to as the
optical mechanism 106. The beam source 106A generates an optical beam 108
that is focused by the objective lens 106B onto the optical disc 102. The optical
beam source 106A may be a laser beam source, such that the optical beam 108
is a laser beam. The optical mechanism 106 may include other components
besides those depicted in FIG. 1. For example, the optical mechanism 106 may
include one or more mirrors, as well as a photodetector, so that reflections of
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110 may i ncl ude ot her conponents besides those

depicted in FIG 1. For instance, the first notor
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type of encoder to provide for control of the spindle

notor 110B and the spindle 110A. The optical drive 100

al so includes a detector 112 situated near or at the

spindle 110A. The detector 112 is for detecting
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The optical drive 100 is also depicted in FIG. 1 as including a sled 114A,
a coarse actuator 114B, a fine actuator 114C, and a rail 114D, which are
collectively referred to as the second motor mechanism 114. The coarse
actuator 114B is or includes a motor that causes the sled 114A, and hence the
fine actuator 114C and the optical mechanism 106 situated on the sled 114A, to
move radially relative to the optical disc 102 on the rail 114D. The coarse
actuator 114B thus provides for coarse or relatively larger movements of the fine
actuator 114C and the optical mechanism 1086.

By comparison, the fine actuator 114C also is or includes a motor, and
causes the optical mechanism 106 to move radially relative to the optical disc

102 on the sled 114A. The fine actuator 114C thus provides for fine or relatively



116. The controller 116 is nmade up of at |east a

rotati on nechani sm 116A, a coarse actuator nechani sm
walee 13z a fine actuator nechani sm 116C. ThePCT/US2006/022442

mechani snms 116 nmay each be inplenented in software,

hardware, or a conbi nation of software and hardware.

The rotation nmechani sm 116A controls novenment of the

spindl e notor 110B, and thus controls rotation of the

optical disc 102 on the spindle 110A, such as the
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Discrete spiral path

FIG. 2 shows the optical disc 102 in more detail, according to an
embodiment of the invention. Specifically, the label side 104A of the optical disc
102 is depicted. The optical disc 102 has an inside circumference 204 and an
outside circumference 206. On the label side 104A, around the inside
circumference 204, are a number of alignment marks 202A, 202B, . . ., 202N,
collectively referred to as the alignment marks 202. The alignment marks 202
are preformed around the inside circumference 204 at equidistant intervals. The

alignment marks 202 are preformed in the sense that they are not optically



mar ks 202, such as 400 of the alignnent marks 202. The
| abel side 104A is in one enbodi nent optically
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part of an optical disc that is disclosed in the
previously filed patent application assigned seri al
nunber 09/ 976, 877, which discloses an optically
witable | abel side of an optical disc. As such, a
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the optical djsc 102. The discrete spiral path 302
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path 302 is typically more compressed than as depicted in FIG. 3, such that
substantially the entire surface of the label side 104A of the optical disc 102 is
covered by the path 302. However, the discrete path 302 is depicted in a more
expanded manner in FIG. 3 for illustrative clarity.

The discrete spiral path 302 is followed by the optical mechanism 106 in
an open-loop manner. That is, there is no detection performed to confirm that
the optical mechanism 106 is following the discrete spiral path 302, such that
there is no feedback to the optical drive 100 to verify that the optical mechanism
106 is tracing the discrete spiral path 302. Such a manner by which the discrete
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witten to the data side. The discrete spiral path 302
has a number of concentrically circular segments 304A,
304B, . . . , 304N, which are collectively referred to
as the concentrically circular segnents 304. Each of
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spiral path 302 is discrete in the sense that the radius of any point of the path is
not unique relative to any other point of the path. Each point of the discrete
spiral path 302 particularly has the same radius as that of the other points along
the same concentrically circular segment. The segments 304 are thus the
discrete segments of the discrete spiral path 302. The concentrically circular
segments 304 together form the discrete spiral path 302, but individually are
circular, and not spiral, in nature. If the segments 304 each included a single
point, or pixel, then the spiral path 302 would be a continuous spiral path.
However, because the segments 304 each include more than one point, or

pixel, the spiral path 302 is a discrete spiral path.



FIG 1 can be achieved in a nunber of different
manners, one particular manner of which is described
wo 2106133780 t he det ai |l ed description. |n general PCT/US2006/022442
however, in one enbodi nent the optica) mechani sm 106
can start at the outside circunference 206 of the
optical disc 102, and trace the discrete spiral path
302 towards the inside circunference 204. |n another
enbodi nment, the optical mechanism 206 can start at the
i nside circunference 204 of the optical disc 102, and
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304B, at the circled area 402A. This is accomplished by decreasing the radial
position at which the optical mechanism 106 is situated relative to the optical
disc 102.

Along the segment 304B, the optical mechanism 106 is again not radially
moved relative to the optical disc 102, such that it has the same radius relative
to the center of the optical disc 102. The segment 304B is thus also achieved
because the optical disc 102 is being rotated. Once the optical disc 102 has
been rotated by a given amount, such as a given angular amount, the discrete
spiral path 302 transitions from the segment 304B to the segment 304C, at the
circled area 402B, again by decreasing the radial position at which the optical
mechanism 106 is situated relative to the optical disc 102. This process of



circled area 402B, again by decreasing the radi al
position at which the optical nmechanism 106 is
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process of noving the optical mechanism 106 to a
different radial position relative to the optical disc
102 each tinme the optical disc 102 has been rotated by
a given anmount is repeated until the entire discrete
spiral path 302 over the optical disc 102 has been
traced by the optical nechanism 106. In one
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at or near a radial line 404N outward from the alignment mark 202N. As with
the transition from the segment 304A to the segment 304B, the transition from
the segment 304B to the segment 304C is depicted in FIG. 4 as a line segment
radially outward from the center of the optical disc 102. However, because the
optical disc 102 continues to rotate as the optical mechanism 106 is moved
radially inward, in actuality the transition will be an arbitrary curve or line
segment.

The discrete spiral path 302 is thus traced by the optical mechanism 106
of FIG. 1 staying at a constant radial position relative to the optical disc 102



radially inward, in actuality the transition wll be
an arbitrary curve or |ine segnent. The discrete
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mechani sm 106 of FIG 1 staying at a constant radi al
position relative to the optical disc 102while the
optical disc 102 rotates, until the optical disc 102
has rotated by a given anmobunt. Once the optical disc
102 has rotated by the given anount, the radial
position of the optical mechanism 106 i s changed.
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1118 and §@2fine actuator 114C can together be used to cause the optical

mechanism 106 to trace the discrete spiral path 302, according to an
embodiment of the invention. Referring first to FIG. 5A, the coarse actuator
114B moves the optical mechanism 106 to a radial position such that the optical
mechanism 106 begins tracing the discrete spiral path 302 at the point 502.
Each time the optical disc 102 has been rotated a given amount, such as each
time one of the alignment marks 202 is detected, the fine actuator 114C
decreases the radial position of the optical mechanism 106. The optical
mechanism 106 thus traces the discrete spiral path portion 506 of the discrete
spiral path 302. At the point 504, however the fine actuator 114C has moved to
the end of its range, and cannot decrease the radial position of the optical
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Each tinme the optical disc 102 has been rotated a
gi ven anpbunt, such as each tine one of the alignnent
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decreases the radial position of the optical mechanism
106. The optical mechani sm 106 thus traces the
di screte spiral path portion 506 of the discrete
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Referring next to FIG. 5C, the coarse actuator 114B again moves the
optical mechanism 106 radially outward. Because the optical disc 102
continues to rotate during the radial outward movement of the optical
mechanism 1086, the optical mechanism 106 begins tracing another discrete
spiral path portion 514 of the discrete spiral path 302 at the point 512. Also as
before, each time the optical disc 102 has been rotated a given amount, the fine
actuator 114C moves the optical mechanism 106 radially inward, so that the
optical mechanism 106 traces the discrete spiral path portion 514. This process
continues until the discrete spiral path portion 514 meets the previously traced
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opti cal nmechanism 106 radi ally outward. Because the
optical disc 102 continues to rotate during the radia
worsasitsnovenent of the optical nechani sm 106PCT/H82006/022442

opti cal nmechani sm 106 begi ns traci ng anot her discrete
spiral path portion 514 of the discrete spiral path

302 at the point 512. Also as before, each tine the
optical disc 102 has been rotated a gi ven anmount, the
fine actuator 114C noves the optical nechani sm 106
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the optical disc 102, such that some pixels have marks optically written thereto,
and some pixels do not have marks optically written thereto, so that the end
result is the image being opticalily written to the label side 104A of the optical
disc 102. That the optical mechanism 106 selectively writes to the pixels on the
label side 104A of the optical disc 102 means that for any given pixel, it may or
may not optically write a mark thereto, such that a desired image is ultimately
optically written to the label side 104A of the optical disc 102.

FIG. 6 shows in detail a portion of the discrete spiral path 302, to depict
pixels 602, 604, and 606 to which the optical mechanism 106 can optically write
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the optical disc 102, such that some pixels have marks
optically witten thereto, and sone pixels do not have

woroka3opi i cal ly witten thereto, so that the POMUS2006/022442
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center of the optical disc 102 have greater linear velocities than positions that
are further inward towards the center of the optical disc 102, for any given
angular velocity at which the optical disc 102 is rotating.

While the optical mechanism 106 is tracing the concentrically circular
segment 304A of the discrete spiral path 302, it is at the same radial position
relative to the optical disc 102. The optical mechanism 106 is able to trace the
segment 304A because the optical disc 102 is rotating, as has been described.
To ensure that the pixels 602 are equally sized and equidistantly spaced, the
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position, is equal to the radius of this position,
relative to the center of the optical disc 102,
woobilpd7sed by t he angul ar velocity at whi ch tPET/US2006/022442
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segnment 3 However, because
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of the dissyete spirgOzth 362 dbarpthea;ojxel@ 60#1 ef theqegarent 3048 would

be smaller in size and/or less spaced out (in other words, more pixels per unit
distance along the segment) as compared to the pixels 602 of the segment
304A. This is because the linear velocity of the optical mechanism 106 while
tracing the segment 304B would be lesser than while tracing the segment 304A
if the angular velocity of the optical disc 102 remains the same. In other words,
the lesser radial position of the optical mechanism 106 at the segment 304B
compared to the segment 304A means that the optical mechanism 106 moves
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velocity at which the optical disc 102 rotated while
the optical nechanism 106 was traci ng the segnent
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e L S ek e o
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desmﬂe@dy dwe cioexhaed 402At the griguksr yel®oiy ot the mpticdl ehsc 102 is
& ets'p%%m Crﬁ%ﬂbé&” R;’l%re épec;nf%::\ﬁ)ir When tpwe optical mechanism 106
radially moves inward, an increase in the angular velocity of the optical disc 102
is effected so that the optical mechanism 106 maintains the same linear
velocity. The angular velocity of the optical disc 102 is changed by the rotation
mechanism 116A of the controller 116 of FIG. 1 causing the spindle motor 110B
to slow or quicken its rotation of the spindle 110A of FIG. 1, and hence of the
optical disc 102 situated on the spindle 110A.

The amount by which the angular velocity of the optical disc 102 is to be
so changed to ensure the same linear velocity of the optical mechanism 106 can

be expressed mathematically. The linear velocity of the optical mechanism 1086,
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concentrically circular segnent 304B at the sane

linear velocity as it traces the concentrically
wa@RoosudsBo segnent 304A. Therefore, when the opPCT/EE2006/022442

mechani sm 106 is radially noved between the segnents

304A and 304B, at the transition denoted by the

circled area 402A, the angular velocity of the optica

di sc 102 is correspondi ngly changed. More

specifically, when the optical mechanism 106 radially

noves i nward, an increase in the angular velocity of
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RN DR T B O Benel o AR ShOR o
(rmrh)eby titedbllowingegbatmrs m 116A of the controller 116 of
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qui cken its rotation of th indle 110A of FIG 1, (1)
and hence of the optical di $9 102 situated on the
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he opti nmechani sm 106, denoted as L mllinmeters
qu@thdel@meO'éQWﬁ sec), is functionally related to the

angul ar velocity of the optlggy di sc 102, denoted as A

revol uti ons per m nut eAde the foll ow ng (2)
equation: L- (1) In equati o™ r))’ ris the current

Lo (BB e e obliy AR e TR ERATaagPocidtt | @

to t
chenged dyiandistadral Ar@o fiet travsitin hetwéen thegeigarented®IA and

oG BT g 5D el P i e
1@bmlsi dhghga@btham S(I’fhéﬂﬁstdme Attis pb@dV@Lorm@dmlty auiwaranged

t t { t
mYeiaft ErabRe Mins sudesredns, ot O dnlocty A4 Bue 1g the
mﬂfQ%&h lgr’éI iﬂ\ethémlght-aaind/@dar@@? bijemfatibh€)pphd edkegdiivec AARRUltS in
change st.an

2 Paaie Ay st SpeveRerip oS RreRs sl Pischifion Mibe anquler
vélBcitylst the gﬁh@m dise10gighguieAhd amidintbevaibdiyof Segoptical
mtgrc]:g@é%g%[@ 63t both t re:tse(g)pne%s 30(11 a IoP golgg)and%qus t?map t% ap}DI(e\{s?
602 and 604 are equidistantly spaced and equally sized relative to one another,
Similarly, when the optical mechanism 106 has its radial position changed by a
distance Ar at the transition between the segments 304B and 304C indicated by
the circled area 402B, the angular velocity of the optical disc 102 is changed by
AA. This change in the angular velocity of the optical disc 102 ensure the same
linear velocity of the aptical mechanism 106 at both the segments 304B and
304C, and thus that the pixels 604 and 606 are equidistantly spaced and
equally sized relative to one another.

The embodiment of FIG. 6 presumes that the optical drive 100 is able to
change the angular velocity at which the optical disc 102 rotates at any time and
wherever the optical mechanism 106 is radially positioned relative to the optical

disc 102, specifically at transitions between adjacent concentrically circular
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a positive DA, such that angular velocity increases.)
This change in the angular velocity of the optical
wale®e6/11020 ensure the same |inear velocity of tPET/US2006/022442
opti cal nmechani sm 106 at both the segnments 304A and
304B, and thus that the pixels 602 and 604 are
equi di stantly spaced and equally sized relative to one
another. Simlarly, when the optical mechani sm 106 has
its radial position changed by a distance Dr at the
transition between the segnents 304B and 304C
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atWtraEQﬁorﬁé"St ance, sone types of optical drlves are
just able to change the angul ar_velocity
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ravel s radi al nmovi ng relative to eotlcal
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R0 hBRoRR e i dad a8 S Subpapge Lhe
discratesspifab path fer@n 5063Ifrasvmnnp1e’fdbft\mthm aleongantic ong, 3Wdragk,

L T L
theaj’ptlbel disg 102. That is, it is presumed that the optical drive is not able to
vary the angular velocity of the optical disc 102 as the optical mechanism 106
moves along the discrete spiral path portion 5086, such that the embodiment of
FIG. 6 is not applicable to such an optical drive.

The optical drive first determines the starting radial point, or position, 502
of the discrete spiral path portion 506, and the ending radial point, or position,
504 of the discrete spiral path portion 506. Based on these two points 502 and
504, the optical drive then determines a radial point, or position, 702 that is
radially halfway between the points 502 and 504. (It is noted that the radial
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so that the pixels at which the optical nmechani sm 106
can optically wite marks are on average equally sized

war@oeasprsai st ant |y spaced, according to an enbpdi/neI006/022442

of the invention. The enbodi nent of the invention

described in relation to FIG 7 thus is intended for

optical drives that cannot change the angul ar velocity

of the optical disc 102 wherever the optical nechanism

106 is radially positioned relative to the optical
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portion that is in a given concentric ring or track at which a single constant
angular velocity of the optical disc 102 can be set is advantageous over the
alternatives. For example, the angular velocity of the optical disc 102 could
alternatively be set based on the radius of the starting point or the radius of the
ending point of the spiral path portion. In either such instance, however, the
maximum absolute error in pixel spacing and pixel sizing will be approximately
double that which results from setting the angutar velocity based on the radius
of the halfway radial point. This is because there will be no error at either the
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havi ng the sanme radius as the radial point 702 are
properly spaced and sized, the pixels having radii
WO b@b/133780 | ar ger than the radi us at the radi al PEDURL006/022442
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traveling at the radius of the radial point 702. This faster then slower linear
velocity effectively averages to a desired linear velocity. Thus, on average, the

optical mechanism 106 has a constant linear velocity.

Method and conclusion

FIGs. 8A and 8B show a method 800 for optically writing an image to the
optically writable label side 104A of the optical disc 102 with the optical drive
100 of FIG. 1, according to an embodiment of the invention. The method 800
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drive 100 in one embodiment. Performing 804, 806, 808, and 810 causes the
optical mechanism 106 to have a constant linear velocity, on average, relative to
the optical disc 102, while traveling the current portion of the discrete spiral
path.

As the optical disc 102 is being rotated, the fine actuator 114C of the
optical drive 100 is adjusted each time the optical disc 102 has been rotated by
a given amount, to cause the optical mechanism 106 to trace the discrete spiral
path (812), as has been described in relation to FIGs. 3, 4, and 5A-5C. The fine
actuator 114C may be adjusted by the fine actuator mechanism 116C of the
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situated. If the optical drive 100 is not capable of

adj usting the angular velocity at which the optica
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mechani sm 106 is positioned relative to the optica
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his resgect I n one enmbodi nent, detection of one of
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vedwtyeofm@opmr‘ dised ﬁ%r@arﬂlﬁ% atweersdae apaal maghariemeio is

pcggltxc;ri%% rE|aWe ?ocﬁwg &J%alltﬂs%cl y be acconplished by

i NCr easi 0 easi ng e current of the fine .
act ubs the dlaotele(r@mabs traced by ke optical o1echarismdShthe eptical

medBadiSm RS SR WHitd<to pixels on the fabel side 104A of the optical

disc 102 to achieve a desired image (822). The pixels are equidistantly spaced
and equally sized, at least on average. That is, if 820 is performed, then the
pixels are absolutely equidistantly spaced and equally sized. However, if 804 is
performed, then the pixels are equidistantly spaced and equally sized on
average. Once the desired image has been completely optically written to the
label side 104A of the optical disc 102 (824), then the method 800 is finished
(826). However, where the desired image has not been completely optically
written (824), if the fine actuator can still be adjusted, and the current portion of
the discrete spiral path has not yet met the previous portion of the discrete spiral

21



trace the discrete spiral path. If the optical drive
100 is capable of adjusting the angul ar velocity of

wo b@eapi7Becal di sc 102 regardl ess of where the PEI/USENG/022442

mechani sm 106 is positioned relative to the optica

di sc 102, then the angular velocity is also adjusted

each tinme the optical disc 102 has been rotated by the

gi ven anount (820). The angul ar velocity of the

optical disc 102 can be adjusted by the rotation

mechani sm 116A of the controller 116 adjusting the
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optically witten (824 the fine actuator can

preceeds f&‘“&éﬁ@ﬁ?@ﬁ’ tofHd. t he current portion of the
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portion o screte spir where such
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velocity of the optical disc 102. The coarse actuator 114B can be adjusted by
the coarse actuator mechanism 116B of the controller 116. The ¢oarse actuator
114B controls the movement of the sled 114A on the rail 114D of the optical
drive 100, to correspondingly control movement of the fine actuator 114C and
the optical mechanism 106. The fine actuator 114C is further reset (832), so
that it can again be adjusted within a given range of motion as previously
described, and the method 800 is repeated at 804 thereof. Resetting the fine
actuator 114C may include setting the current of the fine actuator 114C to an
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spiral path (828), and a conplete revolution of the

optical disc 102 has been nmade (829), then the nethod
w@0@ei13578€peat ed begi nning at 804. It is not edPCTraB200é1622442

i nclusion of 829 is in accordance with one enbodi nent

of the invention, where the angular velocity of the

optical disc can only be adjusted once every

revolution of the optical disc 102. |In another

enbodi nent of the invention, where, for instance, the

angul ar velocity of the optical disc can be adjusted
inigial erdefaulieslueg 29 the fine actuaior orqebanismnt 1GGcef tha controller

odinent, if the fine actuator can still be
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spi ik notadthatiberentaryles ameattemnativepemsbodioenpier pedarmang
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102 has been conpleted is used as the basis for
determ ni ng whet her the nmethod 800 proceeds after 828.
wo ooa/18398pl et e revol uti on of the optical di sc RORURRS6/022442
not been conpleted, and the fine actuator can still be
adj usted, then the nethod 800 can be repeated
begi nning at 812 as before. As another exanpl e,
however, if a conplete revolution of the optical disc
102 has been made, such that a new revol ution of the
optical disc 102 is starting, and the fine actuator
Weateist i | | be adjusted, then the nmethod 800 nmay be
repeat ed begi nning at 804, to change the angul ar
velocity of the optical disc 102. That is, whereas in

1t he ,cemég{gdmgo@) &Imprisingret hod 800 depicted in Fl Gs.
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cation'i's Inten to COVEer aptations or
vari ations of t he dlsclosed enbodi nents of the present
i nveption, Therefore,

i festl t
24 i SHeDRiR R CBun s Hietsin Bie Gy THHRABISl FRCGigY Wites

toeHE oyt alst tb Aere@huMangbaddble imagh dretheabtic8Qhsc.
conprising: as an optical disc is being rotated within
an optical drive, adjusting a fine actuator of the

5 0Pt 'ﬁ?e dmg{ho& &t BRGA 1 mr%l#?g@gﬁﬂgctﬂle Ak SEn A% cﬁ(ﬁ%]opt{ca!

rot y a given anou cause an opt
drinecdssechi tene tfe ditiiealogisd bad bebn roéatéd by treecgiven dmsun’et e
%nqlral path relative to the optical disc; and, as the
CHMLEt e spiral path is traced by the opt|cal

mec rt&neamgcdhetdie ppialityadf adgmmmt rhdris prforcadd aesjuddistant
The

. sel ly
YR8 IR Y GBI P OB G R RIoE T e
oﬁﬁ&iae@(gc‘q@iﬁb?(wd tes to the opt | ::al di (sjc to forma
abl e ical disc.
ot HB G OnE oL B CRlRal Rt R PRI e o

gi9En bhRudpsuERIhat the fine actuator of the optical drive is adjusted (816).

4, The method of claim 1, wherein adjusting the fine actuator of the optical
drive comprises one of:

changing a current of the fine actuator, so that the discrete spiral path is
traced towards an inside circumference of the optical disc (818); or,

changing the current of the fine actuator, so that the discrete spiral path
is traced towards an outside circumference of the optical disc (818).

5. The method of claim 1, further comprising:

adjusting a coarse actuator of the optical drive to radially move the optical
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drive each time the optical disc has been rotated by

the given anpunt conprises: detecting one of a
w@bawadi’sy of alignnent marks preformed at equpPdi/E8zN0$/022442

intervals around an inside circunference or an outside

circunference of the optical disc (814); and, in

response, concluding that the optical disc has been

rotated by the given anount, such that the fine

actuator of the optical drive is adjusted (816). 4 .

of cI wher ei stln the fine
me B e bntfailerta o iy (Al Sibip G e Sotecto e Optical disc
(830Engi ng a current of the fine actuator, so that the
dlscret d t owards an i nside
circd tﬁp%ﬁ]‘eetar@f%?%%%&skg Nddi sc (818); or, changing
t he repéaitmgtadpjsthbﬁhé fnﬁ@a@tﬁb%ﬁb@éh tihe tﬁ@éﬁtlda‘ﬂ@tsg IhaShBER
is traced towards an outside circunference
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optical drive to radially nove the optical mechanismo

the optical drive to a new radi al p05|t|on relative to

t he gt 30);. resetting the act pyat or
6. g\ efloa Bt Sk B Mher B s Aot i kS S
adjusted N\Hi‘@ncblpe fimmbctdamc ohthe dptieal drive atimtbtibe ddjgsted Eﬁtﬁ
fu?[ﬁg and as the discrete spiral path is traced by
e opt| cal nechanism the optical nechanism

selectively witing to the optical disc. 6. The method
of claim5, wherein the coarse actuator of the optical
7.dr i Videi rgethag o elatin Ghwhereireadjiistingabe caarse asfuatdref the

odﬂé&! diﬁ)e dl\hbé!@th‘ea%ml%l rﬁ@ct?a%éfﬁk%e%ﬁl’lc%l%rn\lg % radially Move

clarm wher el n adj ust
in @@tqmpétte directine Irbp’hlcbaﬂdjuﬁtlng &Qmwuatbeoﬁpe ioptital drive

cAREHHY édﬁggfmga%n%{tl *&%9'3'&”"(0‘3‘ uo radially move in an

opposite direction i n sting the fine
actuator of the optical drive causes the optica
radjally nove. 8. The nethod of claim7,

t
8. Meﬁﬁghﬁ%@? ChERER 7 \ﬁt\%{&t%ﬁheepaeﬁ@c&mt@rﬁﬁhdpptn,c@l Heve is
aoﬁtﬁbt@@ﬁvﬁ@n \tmﬁdibttcbﬁm@[@ﬁérﬁ% OB epticanRE Hdln ORI 68 to

ive has mpved, due t
adjustment of the fine actuator of the optical drive, such that a current portion of

the discrete spiral path traced by the optical mechanism relative to the optical
disc meets a previous portion of the discrete spiral path traced by the optical
mechanism relative to the optical disc.

9. The method of claim 7, wherein adjusting the fine actuator of the optical
drive causes the optical mechanism of the optical drive to move in a first radial
direction relative to a hub of the optical disc, and adjusting the coarse actuator
of the optical drive causes the optical mechanism to radially move in a second

radial direction opposite the first radial direction.

10.  The method of claim 1, further comprising adjusting an angular velocity of
the optical disc each time the optical disc has been rotated by the given amount,
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adj ustnment of the fine actuator of the optical drive,
such that a current portion of the discrete spiral
w@aiok/1837aced by the optical nechani smrel ati veP€DUB1966/022442
optical disc neets a previous portion of the discrete
spiral path traced by the optical nechanismrelative
to the optical disc. 9. The nethod of claim7, wherein
adjusting the fine actuator of the optical drive
causes the optical nmechanismof the optical drive to
nove in a first radial direction relative to a hub of
sd é@tdmtaimah actioastanalln'@aadjalosity ofithe lopticad aresbanismnueittos  of

the optic dr| se i
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further conprising adjusting an angul ar vel ocity of
digh Bt i cal disc each time the optical disc has been
rotated by the given anpbunt,so as to naintain a
constant |inear velocity of the optical nmechani sm of
1t.he By inefloddrficlaémriefuithier 60mprising: opti cal di sc, and so

t hat o(l]étgﬁn ﬂﬁ;' L@kt g&lgﬁl t%ﬁ'o? aldukehypdMibh Sﬁthb%screte

equi di St an sp ac nd equal I'y sized pixels of the
syifs! patil (896%c (820) 11. The method of claim1, further

t
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Eihtrrbdlélﬂy phifivaebeineen dhestartingabdiphpdsitandina the ehdlngvoagilal

et ween !
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and equal I'y sized pixels of the optical disc (810).
12. An optical drive (100) conprising: a notor to

t | | it 110B);
120 det B AR G o PRSI £ "t ks prefor e at
equi dinsttanto rotete B abBCailer&ﬂ aaranghler delogity dABEr ence
or an Ul slde QL& U FhERGFarRE pfdtsmmRt 41eRbidHSf intervals

around an inside circumference or an outside circumference of the optical disc
(112);

an optical mechanism to write to the optical disc, the optical mechanism
being movably positionable relative to the optical disc in a radial manner and in
relation to which the optical disc has a linear velocity (106); and,

at least one of:

a fine actuator for the optical mechanism to be adjusted each time
one of the alignment marks has been detected to cause the optical mechanism
to trace a discrete spiral path relative to the optical disc (114C);

a first mechanism to adjust the angular velocity of the optical disc

" each time one of the alignment marks has been detected to maintain an at least

substantially constant linear velocity of the optical mechanism relative to the
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(112); an optical nechanismto wite to the optica
di sc, the optical nechani sm bei ng novably positionable
WO edoat1dazeo t o the optical disc in a radial mnneCT/ARINO6/0R2442
relation to which the optical disc has a linear
velocity (106); and, at |east one of: a fine actuator
for the optical nmechanismto be adjusted each tine one
of the alignnment marks has been detected to cause the
optical nmechanismto trace a discrete spiral path
relative to the optical disc (114C); a first nechani sm
opticah djsassudhhibabihgdptical\nedabanisyn iefto Eﬂecmml)j Wwede tdi sC
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mechani smrelative to the optical disc, such that the
optical mechanismis to selectively wite to on
average equidistantly spaced and equal |y sized pixels
of the optical disc ( 116A).
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