100204886 1 MULTIPLE PASSES OVER TRACKS OF AND RADIALLY NON-COLLINEAR TRACK
STARTING POSITIONS ON LABEL SIDE OF OPTICAL DISC 5 RELATED APPLICATIONS 10 This
patent application is a continuation-in-part of the previously filed patent application entitled "Optical Disc
Non-Cartesian Cqaegshigggte System,” filed on Decemper 12, 2002, and assigned serial number
10/317,894 (attorney docket number 200207926-1). 15 BACKGROUND OF THE INVENTION
Computer users employ writable 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 20 CD's that can be played in audio CD players, or save music data files
to the 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. 25 Many types of
optical discs incluMURTIBLE RASIET QVERCTRARKS IQF ANDRARMALLNNRNIGOURINEARritten to, whereas
the label side allows tFRAE STARIING ROSITIONSN LARRKSIREDF, RELALQI8%e an unprofessional,

laborious, an&/or expensive process. Markers can be used to write on optical discs, but the results are
decidedly unprofessional looking. Special pre-cut 30 labels that can be printed on with inkjet or other
types of printers can also be 100204886 2 used, but this is a 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 expegsgixeely AppReienbRplication entitied "Integrated CD/DVD
Recording and Label" [attorney docket 10011728-1], filed 5 on October 11, 2001, and assigned serial
number 09/976,877, a solution to

10 This patent application is a continuation-in-part of the previously filed
patent application entitled “Optical Disc Non-Cartesian Coordinate System,” filed
on December 12, 2002, and assigned serial number 10/317,894 (attorney
docket number 200207926-1).

15 BACKGROUND OF THE INVENTION

Computer users employ writable 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

20 CD's that can be played in audio CD players, or save music data files to the
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.

25 Many types of optical discs include a data side and a label side. The
data 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

30 labels that can be printed on with inkjet or other types of printers can also be



these difficulties is described, in which a laser is used to label optical discs. Two concerns in writing to
the optically writable label side of an optical disc are image quality and speed. Users typically want the
best quality of images possible when optically writing to the label side of an optical disc. 10 However,
because mass stara@gesskevices that read from and werite to optical discs heretofore have been optimized
for data storage, and not label marking, their characteristics may affect image quality of images written
to the label sides of optical discs. Users also usually want the fastest speed when optically writing to
the label side of an optical disc. Again, however, because optical disc mass 15 storage devices have

heretofore been @symmﬁdrﬁerwmsenmfﬁdéa&a sﬂé%brafs ﬁreié,?ebfé&sﬁumgi FEPEAGHRYistics may affect
the speed with which the Jabel s% oI optical d RY OF THE INVENTION

20 A method for a%eﬁing an O&lc c'ar'i?gfﬁgs%Bé" S.S?"SF%%%&C Vd) sép%f She"tMbodiment of the
invention includeBetsea.deu sacbfRfiktets @na failyrexpensive. niethm patant apricalignratidesler a track of the
optically writable 1migjrstele cb/tvomsdidipanditasr pideadydREKEa coechag g igdlich that the optical

25 marking mechasmlies RANeESANIBL SaFNIARS csRAREIheiaod, may advance the

optical marking mechanism from the track to a next track of the o(ftlca?% writable label side of the

optical disc, suchfgf §"euitierys aesateed N ivbichR lBser R HERS RAPRRIARIEA AR/ a starting position on
the next track. 100204886 SOBRIMHDEERRINTY 0PIy WFtBbB ARG Hide Sf Imertirglvings referenced

herein form a pargigé ga@,ﬁg@@iﬁgaﬁtg@nfgb@@gegg}g%,@mwéﬂﬂQMrmg@mw as illustrative of only

some 5 embodiments of the aneﬂtlon ? nv%tg)f g,mp%dmggtosf orf‘ th%nl\/éantlon unless otherwise
explicitly indicated. 1913, f IS a dla ra ofan'o Pg avin (?al? non- cc();fllnear track starting
positions on'the djsiaysr Regause {aeﬁ-ﬂ siRiagh é?é@?sébéb’ﬁﬁﬁ @’Qﬁn and wrlte to optical

discs heretofore have been optimized for data storage, and not label marking,
their characteristics may affect image quality of images written to the label sides
of optical discs. Users also usually want the fastest speed when optically writing
to the label side of an optical disc. Again, however, because optical disc mass

15 storage devices have heretofore been optimized for writing to the data sides of
optical discs, their characteristics may affect the speed with which the label
sides of optical discs can be marked.

SUMMARY OF THE INVENTION
20
A method for labeling an optically writable label side of an optical disc of

one embodiment of the invention includes at least one of the following. First,
the method may multiply pass over a track of the optically writable label side of
the optical dis¢ with an optical marking mechanism, such that the optical

25 marking mechanism writes to the track during each pass. Second, the method
may advance the optical marking mechanism from the track to a next track of
the optically writable |abel side of the optical disc, such that a starting position
on the track is radially non-collinear with a starting position on the next track.



embodiment of the invention. 10 FIG. 2 is a diagram of an optically writable label side track of an optical
disc to show how having radially non-collinear track starting positions on the label side reduces
discernment of end-of-track unmarked pixels, according to an embodiment of the invention. FIG. 3 is a
diagram of an opti#BMederitable label side track of al optical 15 disc to show how having radially
non-collinear track starting positions on the label side reduces discernment of starting position pixel
marking effects, according to an embodiment of the invention. FIG. 4 is a diagram of two optically
writable label side tracks of an optical disc to show how having radially non-collinear track starting
positions on the 20 label side may be based on the length of time needed to reposition and stabilizing

an optical marking mechanism wBfRH B ERtRIGTHN @R i Tk BRAVENE ding to an embodiment of the

invention. FIG. 5 is a diagram of an optically writable label side track of an optical disc to show how
multiple passes over th,thr ck by an optical marking 25 mechanism can result in differently sized pixels
where the marking inten ﬁ? 8 '_ﬁ/?@ Fﬁ%%%'};\cﬁl Pr? ( %’5353 8@&?2_@??688%‘ 'g?té?@c&ording to an embodiment
of the invention. FaEUESSROVRAKY 19 HRYING BrR-RIRARY Asdiistiativel &fi@BlERef an optical disc to show
how multiple passabedigietts of sakibyeativeiphdnar kingrtodinashiasisne awermesyt in differently sized

pixels where the m&’lﬂhmgéigﬁ;%ﬂﬁwo@é%&@ 4 the mechanism remains constant between passes,
according to an embodiment of the invention. FIG. 7 is a diagram of two o ,tically writable label side

tracks of an optical dist' SHAHRMRLPENCRIGARMAPMREIASALLPOBHRINeR 185  ses over one 5
track and advancsiertingpesiions phyliceiticaynwittabledabelckidetratesfiractorditg imae signal is received,
according to an eghripRdimanpiHbmiarasiion. FIG. 8 is a diagram of three optically writable label side

tracks of an 10 FIG. 2 is a diagram of an optically writable label side track of an optical

disc to show how having radially non-collinear track starting positions on the
label side reduces discernment of end-of-track unmarked pixels, according to an
embodiment of the invention.
FIG. 3 is a diagram of an optically writable label side track of an optical
15 disc to show how having radially non-collinear track starting positions on the
label side reduces discernment of starting position pixel marking effects,
according to an embodiment of the invention.
FIG. 4 is a diagram of two optically writable label side tracks of an optical
disc to show how having radially non-collinear track starting positions on the
20 label side may be based on the length of time needed to reposition and
stabilizing an optical marking mechanism when advancing between tracks,
according to an embodiment of the invention.
FIG. 5 is a diagram of an optically writable labe! side track of an optical
disc to show how multiple passes over the track by an optical marking
25 mechanism can result in differently sized pixels where the marking intensity of
the mechanism changes between passes, according to an embodiment of the
invention.
FIG. 6 is a diagram of an optically writable label side track of an optical
disc to show how multiple passes over the track by an optical marking
30 mechanism can result in differently sized pixels where the marking intensity of



optical disc to show how an optical marking mechanism repeatedly passes over one track and can
advance to a next track that is not physically contiguous to it 10 when a track-advance signal is
received that specifies the number of tracks to skip, according to an embodiment of the invention. FIG.
9 is a diagram of momasss storage device, according 40 an embodiment of the invention. FIG. 10 is a
flowchart of a method for optically labeling the optically 15 writable label side of an optical disc with an
image, according to an embodiment of the invention. FIG. 11 is a flowchart of a method for
manufacturing the mass storage device of FIG. 9, according to an embodiment of the invention. 20

DETAILED DESGRIRZARNF FHnDRARUN GhubLisaaliovns irigisdrrisnebialignro! exemplary

embodiments of ﬂﬁp inventjon, reference is made to the accompanying drawings that form a part
hereof, and in whith fs"&f% by way of illustration specific exemplary 25 embodiments in which the
invention may be practfdéd 7 The diagrath ofiiweoptically witabldlirhelside ffagkhoirnaptieabnable those

skilled in the art @wmhs\”iaw@p{im.ngmg g{g@%ighergggagmpgauggg@dem logical, .mechgnical,
and other chgnggzgcgp dké%&gﬁ&%,\’x'{ JolV 8 ?Wﬁ‘@%l?ﬁ%ﬂ%ﬁ&ﬂf&ﬂ%ﬂ@fﬁ%me present invention.

The following detailed description is, therefore, not to taken In a limiting sense, and the scope of

the present inverffYAESRGRRI S SRR VEY Reeodingrinan ermhetimept? s Bwertieh dially non-collinear
starting positions on oftical8/is\aitidyeaiabéihseadeptivally Wiidble Hbelwidanragsoflatisc 100, according to

an embodiment of g RIS LRSI haHaR R BRI+ RpRASkY 55 eDiva digital versatile 5
disc (OVD), or another txpe f optical disc. The optical disc 100 has an o ticallc}/ writable label side 102,
A Stk

which is shown ir?l"—ﬁ(gé‘l, ko VﬁggﬁQ%ﬁg&EﬁfMaglag%ﬂy BE)%USI & §de of the optical disc
100. An exatdplevdiana taskadyanorzione listeceiies thap seesiipschr Ayt RidEaghhtthe patent

application skip, according to an embodiment of the invention.

FIG. 9 is a diagram of a mass storage device, according to an
embodiment of the invention.

FIG. 10 is a flowchart of a method for optically labeling the optically

15  writable label side of an optical disc with an image, according to an embodiment

of the invention.

FIG. 11 is a flowchart of a method for manufacturing the mass storage
device of FIG. 9, 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

25 embodiments in which the invention may be practiced. These embodiments are
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

30 taken in a limiting sense, and the scope of the present invention is defined only
by the appended claims.



entitled "Integrated CD/DVD Recording and Label" [attorney docket 10011728 10 11, filed on October
11, 2001, and assigned serial number 09/976,877. The optical disc 100 has an inside edge 110 and an
outside edge 112. The optical disc 100 also has a number of concentric circular tracks 106A, 1066,
106C, ..., 106N, cobswisely referred to as the trackss106. An optical marking mechanism, such as a
laser, may write marks to pixels of the tracks 15 106. There may be 700, 800, or more or less of the
tracks 106. The tracks 106A, 1066, 106C, ..., 106N have starting positions 108A, 1086, 108C, ...,
108N, respectively, the latter which are collectively referred as the starting positions 108. The starting

positions 108 are thg,digi} Motk MRekIS ARSI JHYBICING WiRSR! 1Bk 6iae fagryanism may write

marks when advancing to the 20 tracks 106. For instance, when the optical marking mechanism
advances to the track 106A, it starts at the starting position 108A, such that the mechanism is able to
first write a mark on theriGickshowé dn dpticpixaicoftt eactarding tpasikormotidteht dttbestarting positions 108

are radially ”On'CiHUH?\%H.tGrRQ%ﬂiG&tBEE 100 s dha R e s adiptnrsiipRs 108 do not line up
on any radial%inef{ror@%j insi eted e 110 to t T;loutsi,};}(}-j1 edﬁe I1(}.2 qfo e opticaltldiji: 100. Any two or
more of the starti 5°p sitreny 268 rﬂﬁ%%ee‘) SRHITELTES: o' PRI RIS RS AP thee S AL JRYG? é’e 110 to the
outside edge 112writahie labsheideni€At whinhissheminén ElGrtingnecntrmtisallporetrblesiatfear to such a radial
line. The actual stEn@4ehnRs EitsildsidesitRespatarMstedan AR mpRANet at least In a random
manner, where the ting. pEsiti 108 are. at least ran | ' 6 6 relative to one
another. Other re%%%ér%yavr&' 85%5%%?3? '\f&\)/%@%ﬁgésﬁgﬁﬁ% %%%%ﬁﬁég%?g" (gé)@r%éllr{?%% are now

described. FIG. 2eati{neidniegraied CRIBYO Raesding2ee aby trtnmeneraeh PR U 2Re invention, to
show how tht® statiirfite¢ ositietsbd08! 2260t cisdlpssigmezbdianiabmanbbr @7 6BFFduce discernment of

end-of-track unmarked ﬂ@g@dﬁﬁg(}jg@ﬁbw%ggﬁ@sm@dggqh@gﬁhgﬁtég@kdgr@@‘ggqugl, pixel effects can
result from the le%tehgp%gpﬁsc 100 also has a number of concentric circular tracks 106A,
106B, 106C, . . ., 106N, collectively referred to as the tracks 106. An optical
marking mechanism, such as a laser, may write marks to pixels of the tracks
15 106. There may be 700, 800, or more or less of the tracks 106. The tracks
106A, 106B, 106C, . . ., 106N have starting positions 108A, 108B, 108C, . . .,
108N, respectively, the latter which are collectively referred as the starting
positions 108. The starting positions 108 are the first pixels on the tracks 106 to
which the optical marking mechanism may write marks when advancing to the
20 tracks 106. For instance, when the optical marking mechanism advances to the
track 106A, it starts at the starting position 108A, such that the mechanism is
able to first write a mark on the track 106A to the pixel of the starting position
108A.
The starting positions 108 are radially non-collinear to one another. This
25 means that all the starting positions 108 do not line up on any radial line from
the inside edge 110 to the outside edge 112 of the optical disc 100. Any two or
more of the starting positions 108 may be collinear to a radial line from the
inside edge 110 to the outside edge 112 in one embodiment, but not ali the
starting positions 108 are collinear to such a radial line. The actual starting
30 positions 108 may be determined in one embodiment at ieast in a random
manner, where the starting positions 108 are at least randomly determined



tracks 106 varying from integral multiples of a mark length with which the optical marking mechanism is
able to write to the tracks 106. For instance, the optical marking mechanism can write marks to the
track 106A in FIG. 2 starting at the 10 pixel of the starting position 108A, and continuing to the pixels
202A, 202B, ..., 2652bkgaeound the track 106A, wherg the pixel 202N is the last position on the track
106A at which the mechanism can write a mark. Each of the pixels 202, and the pixel of the starting
position 108A, can have a greatest diameter, or marking length, 206. The sizes of the pixels 202 are
greatly exaggerated for 15 illustrative clarity, as can be appreciated by those of ordinary skill within the

art. Furthermore JRg 0y kR UHiaRLOMBRERIhEGRCRULEEHNARGS e &sAlgn circular, such as

rectangular, elliptical, and so on. Where the length around the track 106A is not an integral multiple of

the diameter 2oé3°cﬂ*??ﬁé8ﬁ§m8?‘3’53’&9%&%??’{61‘?!%§°8H%e track 106A between 20 the last pixel 202N
and the starting positioRIG08Alspictstietirack tiarcinl detaikiacsordiad tondésnembagimentef able to write a mark.
Thl(le length r?f thetﬂ@%?&?&,'%&&%ﬁh@@%ﬁ@ﬁ%ﬁ i’éstPehfF&%fFQ%Bﬁ’-%i%lé‘aﬂ% W(’br € radi?IIy
collinear, thepn a parrow line corresponding to the gap 204 of eac e tracks 106, may be easily
discerned Whge]re r%ac%?%ﬁauec%ta{?ﬁﬁ%raggﬂ%ﬁgéﬁé%#dufhnéﬁég?a 2 e&aﬁq %?19? %tn ?rjf"ea Fgcks 106 have

marks written to the6r ixehenssehtiskinivraskedeirsl Riferss rsesuidren thaleneseEhfon-collinear,
embodiments of tneckisiveduaryingdore ithegcibmaltiplesof afnsark hehgtrewiti higtdteiofdichle track 106A in

detail, according [RAGRREFAIRGH SHIE BThE BYRETIABI A A NAYLIRE, S BpiaCsitions 108 are
radially non-collinear 30 at least to reduce discernment of StartlnﬁFOSI%%]aB%(el rrz%rklng effects on the

tracks 106. Such @Fémﬂfb@ﬁ %%@I%ﬁﬁﬁﬂ‘%ﬁe@%t% 1986 dﬁT arking mechanism
writing mark$Qto thixgbisidhe statiing eositian 168Aiand tOTRONRS6 the PH@IdiZRAAMRB2than when it writes to

the other pixels opghRr Hrwka #ebratRisosRawmRIRE PIRP DINERIIY BEBoSIEsH Ghtie optical marking
mechanism has not. CoRRRISIHMSARI 7 & SHSH BRI RRA [92870¢ R Bif8R Ygbt pixel to the

and the pixel of the starting position 108A, can have a greatest diameter, or
marking length, 206. The sizes of the pixels 202 are greatly exaggerated for

15 illustrative clarity, as can be appreciated by those of ordinary skill within the art.
Furthermore, the marks written on the pixels 202 can be shapes other than
circular, such as rectangular, elliptical, and so on.

Where the length around the track 106A is not an integral muitiple of the

diameter 2086, this means that a gap 204 remains on the track 106A between

20 the last pixel 202N and the starting position 108A, to which the optical marking
mechanism may not be able to write a mark. The length of the gap 204 is less
than the diameter 206. If all the starting positions 108 were radially collinear,
then a narrow line corresponding to the gap 204 of each of the tracks 106 may
be easily discered where most of the starting positions 108 and the last

25 positions on the tracks 106 have marks written to their pixels. By adjusting the
starting positions 108 so that they are non-collinear, embodiments of the
invention reduce the discernment of such lines.

FIG. 3 depicts the track 106A in detail, according to another embodiment

of the invention, to show how the starting positions 108 are radially non-collinear

30 atleast to reduce discernment of starting position pixel marking effects on the
tracks 106. Such starting position pixel marking effects can result from the
optical marking mechanism writing marks to the pixels of the starting positions



pixels of the starting positions 108. 5 For instance, as shown in FIG. 3, the optical marking mechanism
writes more darkly to the pixel of the starting position 108A of the track 106A than it does to the pixels
302A and 302B. If all the starting positions 108 were radially collinear, then a narrow dark line
corresponding tordegopesels of the starting positionsz108 may be easily discerned where most of the
starting positions 108 10 have marks written to their pixels. By adjusting the starting positions so that
they are non-collinear, embodiments of the invention reduce the discernment of such lines. FIG. 4
depicts the tracks 106A and 106B in detail, according to an embodiment of the invention, to show how

the starting positigisdififents ks altyenLibwines o iiRahatipRasidrarReraeRs @Dk distance
corresponding to a length of time needed to repgsition and stabilize the optical marking mechanism
when advancing"?)aé'tv%%éﬁ%ues%r%!: & rﬁfboﬁ" 3rrPcF %’é@.e gr}'?ﬂs‘sfpgﬁ\gggtﬂgc(@gﬂ'gg] g%éc’cno 00 of which the
tracks 106A and a@emieisl siahilizedsuefetodribites atradatk oomies lightRbit e Mrking mechanism has
written or advangsgklo dhidatimhepasitidRvef the track 106A and is ready to advance to the track

106B, the disc 100 comntj 0] Il ' j e track 106B and
is stabilized 2% that it cg%%e?’gﬁ?ﬁ%v‘%'ré%%%% ﬁ%é??@@%ﬁ%%%%gﬁggyﬂéﬁe track 106B. The

optical disc 100 RPN BRE RS Bidhs~iTTine pRson L9202 IR NG AARARANE time it took for the
optical marking ndeedimiberpizssid024 ansciiBBn Hatithesdiiiting Hasitons iR wereditidialy 108A and 10813

were collinear, thejniRyatthémendheveBAaINS sskiEpoNERIgAs I8 pefR L al/starkegin writing to the track
106_B_, the optical dsiﬁf: n10%)O Ireao%]wggld J}ge/e ropia dresu%h tk@kéh mgchg&ﬁgnswag past the star_ting.
position 108B onfRe rack ?dggv I means ha tﬁeeop |c§f§ marking mechanism would have to wait
until the optithl dieve Derkstatitends thsieriigar Sy divskng thastadng PERYARSHANRR again positioned at
the starting positissy 268ibordiiectaenbodiBertsisf thailnvgrtien eeddedzys diseespmedt af which 100204886
8 such lines.

FIG. 4 depicts the tracks 106A and 106B in detail, according to an

embodiment of the invention, to show how the starting positions 108 are radially
15 non-collinear at least based on an angular distance corresponding to a length of
time needed to reposition and stabilize the optical marking mechanism when
advancing between the tracks 106A and 106B. For instance, the optical disc
100 of which the tracks 106A and 106B are a part may be constantly rotating.
Once the optical marking mechanism has written or advanced to the last pixel
20 202N of the track 106A and is ready to advance to the track 106B, the disc 100
continues to rotate while the marking mechanism advances to the track 1068
and is stabilized so that it can begin writing to the pixel of the starting position
108B of the track 106B. The optical disc 100 may have rotated by the angular
distance 402 during the length of time it took for the optical marking mechanism
25 to so reposition and stabilize.

If the starting positions 108A and 108B were collinear, then by the time
the optical marking mechanism was ready to begin writing to the track 106B, the
optical disc 100 already would have rotated such that the mechanism was past
the starting position 108B on the track 106B. This means that the optical

30  marking mechanism would have to wait until the optical disc 100 rotated
completely around such that the mechanism was again positioned at the starting

position 108B on the track 106B. This waiting period delays the speed at which



the optical marking mechanism is able to completely write images to the label side 102 of the optical
disc 100. Embodiments of the invention space the starting positions 108 apart based on the angular
distance 402 corresponding to the length of time it takes 5 for the optical marking mechanism to
reposition and stabggssh so doing, embodiments of the invention avoid the mechanism having to wait
for the optical disc 100 to completely rotate so that the mechanism is at the next of the starting
positions 108 when advancing to a next track. This increases the speed at which the optical marking
mechanism is able to completely write images to the 10 label side of the optical disc 100. Multiple

passes over Opliga kNS SRR 1615t /P SAR4RRO S geppical cisc 100 I

detail, according 15 to an embodiment of the invention, to show how the optical marking mechanism is
able to write marR¥f' BREILERIA 198 during multiple passes by adjusting, or varying, the
marking intensity betwedembpdissarss Bbthe irvenien tpace fiticstartiag iposjtiovsc@@pattmay pass over the

track 106A four tigagsd bheRE BnglAssdiltnBRaNDIRISHHRhG IIMRICIRABS Bieriaiaragvrites marks to the
pixels of 20 tlge tr%(rzlﬁ%OG,tAi %g%?es Qr alterna}g¥eégpd creases., Ihus, in a first pass, the marking

. } optica uneg mecl aé‘tff,h eposition and $ a‘bmze. 'In s0 omsF], . )
mechanism may write a mar pixe , and In a second pass, the mechanism may write a

mark to the pixel S5¥P8iMghis e the RYSAIRAYRIGHERSFRBIFIPHEIN i WAL FARMAPHSR) is greater in the
second pass thardist tHio fiostopadeteti otade stishat the pecbbbBRBsbwithg B&darigbe atadiog darker than the

pixel 502A. SimiI%gniﬁgmqmmi%ngﬁ@mgﬁﬂm%ﬁg gdaixel 502C, and in a fourth
pass, may write a mark to the Pixel 502D. Where the [narlg%rtepii@/ of the m@rb{ng mechanism is
greater in the thirwrﬂ??%g‘%%m'?ﬂ fH@@B%‘Fﬁf'ﬂ?&@?éﬁﬁbgﬁ’r gie% "ﬁ)lﬂ?ﬁ??)sa S""Ran in the third
pass, this re$@ilts labeheiqs e tomtidabitier|408er 30 and/or darker than the pixel 502B, and in the pixel

502D being larger and/or darker than the pixel 502C. The pixels 502A, 502B, 502C, and 502D thus
may 100204686 9

Muitiple passes over optically writable label side tracks

FIG. 5 depicts the track 106A of the optical disc 100 in detail, according
15  to an embodiment of the invention, to show how the optical marking mechanism
is able to write marks to pixels of different sizes during multiple passes by
adjusting, or varying, the marking intensity between passes. For example, the
optical marking mechanism may pass over the track 106A four times. In each
pass, the marking intensity at which the mechanism writes marks to the pixels of
20 the track 106A increases, or alternatively decreases.

Thus, in a first pass, the marking mechanism may write a mark to the
pixel 502A, and in a second pass, the mechanism may write a mark to the pixel
502B. Where the marking intensity of the optical marking mechanism is greater
in the second pass than in the first pass, this resuits in the pixel 502B being

25 larger and/or darker than the pixel 502A. Similarly, in a third pass, the
mechanism may write a mark to the pixel 502C, and in a fourth pass, may write
a mark to the pixel 502D. Where the marking intensity of the marking
mechanism is greater in the third pass than in the second pass, and is greater in
the fourth pass than in the third pass, this results in the pixel 502C being larger

30 and/or darker than the pixel 502B, and in the pixel 502D being larger and/or
darker than the pixel 502C. The pixels 502A, 502B, 502C, and 502D thus may



have different sizes and/or optical densities, or intensities. In this way, the optical marking mechanism
is able to render multiple levels of pixel grayscale when writing to the pixels of the tracks 106 of the
optical disc 100. The mechanism may not be able to change or modulate its marking 5 intensity on a
pixel-by-pixel basisousds that having the mechanisra pass over each of the tracks 106 more than one
time allows the mechanism instead to change or modulate its marking intensity on a track pass-by-track
pass basis. Furthermore, preferably the pixels 502A, 502B, 502C and 5020 are mutually exclusive of
one another. That is, in one embodiment the marking mechanism 10 does not write a mark to the same

pixel more than oRgsR aifRFéhEsUY ERRoPGRRAPJANSHIEC R InRinsilies. Qrfigidayrdrack 106A of the
optical disc 100 irc1) q%gili#) ar%:ordin tQ an.othglr ?or'r}br? irmerht qf }Q&eigg?n&gp r%o sh?w how the optical
marking mechanism’is able TWHTEPTETKE 86 %ixe B dMETRRYZE 0 rlngqm)fﬁﬁ%ﬁa 15 passes by
maintaining a conianwiitingiadhe rixeiapfhibetacks 18658 theeptieal disp@0the optical marking mechanism

may pass over the trackhddaéchamisHmag nét BaabiPasehdhgs ardag4dtias sdHagvhich the mechanism

writes marks {0 (16, pliel5.f IR Rl EDBALC NRINAUR SAL S HHUONAIL BBl mechanism may

write to the same pixel more than once over the multiple asses to Increase its density and/or size.

Thus, in a first pa@ethd BsiEagkh APRiMpTHEERAn. S alewsitbemeR s tHESIRE O 6024, 602B, 602C,
and 6020, in a sedwngdpearsmoddateditkimgriing diemsityronmatrackirasadmkisackipasphbasis.604A, 6048, and
604C, in a third pagshdRRoRRCERAGHSBTY IREYIXUIESODAT K818, EI2013RIFsEE6ARMURIYAR. and in a fourth 25
pass it may write al u%ur\lf tgftge %iX&LGO%a ;I'|heI ier% r%%ff %%2% '(%g ,lA andch%%?sﬁr are coincident or
concentric with one another. [ﬁﬁa?ls,%ﬁe plxe?s 85& /Eh , an g%g}& are on the same position
on the track T06Aos#AREANTte th Bk 9STECEReqtdEs MRrRItBAE PN er O\IEARYMIRI® concentric with one
another, and thepas&ls &2 hapsledh04C are coincident or concentric with one another. 30 The number

of times that the marki'ﬁ@@%ﬁm%éﬁ“’g% m@ﬂlﬁ We@b(ﬁéﬁl ‘Jlé‘é 78 in detail, according

to another embodiment of the invention, to show how the optical marking
mechanism is able to write marks to pixels of different sizes during multiple

15  passes by maintaining a constant marking intensity between passes. For
example, the optical marking mechanism may pass over the track 106A four
times. In each pass, the marking intensity at which the mechanism writes marks
to the pixels of the track 106A remains the same, although the marking
mechanism may write to the same pixel more than once over the multiple

20 passes to increase its density and/or size.

Thus, in a first pass the optical marking mechanism may write marks to
the pixels 602A, 602B, 602C, and 602D, in a second pass the marking
mechanism may write marks to the pixels 604A, 604B, and 604C, in a third pass
the mechanism may write marks to the pixels 606A and 606B, and in a fourth

25 pass it may write a mark to the pixel 608A. The pixels 602A, 604A, 606A, and
608A are coincident or concentric with one another. That is, the pixels 602A,
604A, 606A, and 608A are on the same position on the track 106A. Similarly,
the pixels 602B, 604B, and 606B are coincident or concentric with one another,
and the pixels 602C and 604C are coincident or concentric with one another.

30 The number of times that the marking mechanism writes marks to pixels that are
coincident or concentric with one another over the multiple passes controls how
large or dark the resulting pixels at these positions on the track 106A will be.



coincident or concentric with one another over the multiple passes controls how large or dark the
resulting pixels at these positions on the track 106A will be. 100204886 10 Therefore, the pixel 608A is
ultimately darker and/or larger than the pixel 606B, which is ultimately darker and/or larger than the
pixel 604C, whichdszosigenately darker and/or largerithan the pixel 602D. This is because the marking
mechanism writes to the same position of the pixel 608A four times. During the 5 first pass, the
mechanism writes to the pixel 602A, during the second pass it writes to the pixel 604A, during the third
pass it writes to the pixel 606A, and during the fourth pass it finally writes to the pixel 608A, where

pixels 602A, 604A, 60GhAeRANS He pREESUBA GAMMHABIO VAR EII It agBLteDhepidench time the
optical marking anism writes marks to pixels qn the same 10 {tian echanism darkens
and/or enlargesrt%%%?!ésvﬂlfl‘sfﬁ?dsp‘fi?é .%g%%eg aBFéﬁéEPgN%&EﬁgPE@%@12{‘@@?t an the pixel 606B,

604C, and 602D, ulieeialy darkeraadianigrassdhrmikePiekofRfe Afis imkepaisadhednardingixel 508A four
times, whereas itrgshuigia Wiet 10 RSitife pbiierdrt Nk S0sREdUNEHeto DOAngasdion of the pixel

604C twice, and 1 RORIRAHARAYAAGIRN:905%: 40, ANG.ARY6R] darkingasenanism may not be

able to operate at a constant ycle, or at a maximum, constant marking mtensity, for an

I .
entire pass of on¥' AR the.pixe! FI4ATPERG dhe thitd RasHbURIRSP e R fl F9RfoA Yescribed in
conjunction with At@nGthefpuntht passsit findly wWBtes tmihapixei 808k whateorliele 608Athe invention
described in conjepMAios0BALhid @odnnaay cBliRidhEoREbREsIRAE el vhg dnetRbaESIgh to operate at a lower,

constant duty cth;1 aqg\ gﬁ)g‘l égwﬁgrk%o%%(%r&%ﬁm%gﬁgﬁ%tg? (?{eﬁlg%ﬁ{ﬁtgrgﬁ%ss of one of the tracks

106, while still being ableto achieve %ﬂl erent siZes and/or ditfierent optical densities, or
intensities. T19us, RedtiRldrimieshaaism i fatrscPRdiI epiaraat e Tesdling Pxslei TSy <&ile when writing to
the pixels of the tpheks08IGis Harkkt el ibraaegebihdimenpirélFi585S 6040y and60RD, marking mechanism

writes marks to the Sarnenalel Ry URARAFRd WHRG R dTA HBIR R 3PRRSAEPEERR Pixel to achieve

greater pixel size and/or optical densgy, or intensr%/. Thatis, in . ,
four times, whereas it has written to thé position of the pixel 606B three times, to

the position of the pixel 604C twice, and to the position of the pixel 602D once.

15 The optical marking mechanism may not be able to operate at a high,
constant duty cycle, or at a maximum, constant marking intensity, for an entire
pass of one of the tracks 106. Therefore, the embodiment of the invention
described in conjunction with FIG. 5 may not be suitable. By comparison, the
embodiment of the invention described in conjunction with FIG. 6 may allow the

20 optical marking mechanism to operate at a lower, constant duty cycle, or ata
lower, constant marking intensity, for the entire pass of one of the tracks 106,
while still being able to achieve pixels having different sizes and/or different
optical densities, or intensities. Thus, the mechanism is still able to render
multiple levels of pixel grayscale when writing to the pixsls of the tracks 106.

25 Unlike the embodiment of FIG. 5, however, the marking mechanism writes
marks to the same pixel more than once during the multiple passes over the
pixel to achieve greater pixel size and/or optical density, or intensity. That is, in
the embodiment of FIG. 6, during each successive pass over the same track the
marking mechanism writes to a subset of the pixels that were written to in the

30 previous pass. Furthermore, in another embodiment of the invention, the
marking process may be dispersed over all of the passes to reduce the duty
cycle of the marking mechanism.



the embodiment of FIG. 6, during each successive pass over the same track the marking mechanism
writes to a subset of the pixels that were written to in the 30 previous pass. Furthermore, in another
embodiment of the invention, the marking process may be dispersed over all of the passes to reduce
the duty cycle of thedaaeking mechanism. 100204886 11 In one embodiment, the optical marking
mechanism passes over each of the tracks 106 a predetermined number of times before the marking
mechanism automatically advances to the next, physically contiguous track. In another embodiment,
however, the optical marking mechanism repeatedly passes over 5 each of the tracks 106 until a

track-advance signal has hieesmisssivad; thilopficsl fRiARd hfeormgrgaReE ohBieaptiral marking
mechanism from fhe (3ek IO loe liach 088, Acierding.Io s, Smbadimenh glhe invention. The
marking mechanism initially pagses OHe O More fSed Ve PTha track T , as Indicated by the arrow
702A. As can be appregiigaiiy asiyaneesto theraxhmhyrivalbieentiowoustrack (he anetharn2 may be rotated in a

clockwise directioghibioamsie, Notiaierd tHiCapaEaDAFINg HRohaRdM répeiaaalyopaesioserinter-clockwise
direction indigated y the g{ﬁg\g%%.nﬁget@%[%]vgr{pﬁgaﬂgiﬁg& gdggr§ gagélgga/aﬁgf jo the track 106B
ived. e al ha

i Cc .
until a track-advance signal has been receive nce the“track- advance signal has been received, then

the mechanism af¢Rifisdaagdirneeipen sf tesepticalimarking mesranisaiom Y8seekd Whtical marking
mechanism contituithe tteghd 6B aecdtting & khisGatcatimant ofiteelivettioraridw medBiguntil another track-
advance signal has B FRUAd p3dads ob thisreraaRdinser tHaaraekisob A askingearaehanism passes
over each of the Erat?‘lésa;rg\(liv %i asA once, bgt rpe%ya%za[s)bs vesreeo§%p d%fathegfchéﬁgg a 20 different
number of times, dyependlng on, for examp?e,q & humber o?passes neaded for the optical marking
mechanism 1@ wrig.iharitised 03any be Aotpiagin apleckwisa regtinraprasfiadatinsities on a given of the

tracks 106. For eisgicua, b e aplsw 062amisstdadion eeild @dimue-aloykaistsdiegionto be written to with
maximum size or;,Jatkess, WIFER 168 aHe HGRNT AEIRRRAPIIBY ot advance to the
track 106B until a track-advance signal has been received. Once the track-
advance signal has been received, then the mechanism advances to the track
15 106B, as indicated by the arrow 704. The optical marking mechanism continues
to pass over the track 1068, as indicated by the arrow 702B, until another track-
advance signal has been received.
Thus, in this embodiment, the optical marking mechanism passes over
each of the tracks 106 at least once, but may pass over each of the tracks 106 a
20 different number of times, depending on, for example, the number of passes
needed for the optical marking mechanism to write marks to pixels of different
sizes and/or different optical densities on a given of the tracks 106. For
example, the track 106A may not need to have any of its pixels to be written to
with maximum size or darkness, whereas the track 1068 may have to have
25 some of its pixels written to with maximum size or darkness. As a result, the
optical marking mechanism may pass over the track 106A one or more fewer
times than it passes over the track 106B, such that the track-advance signal is
received one or more passes sooner when the mechanism is over the track
106A as compared to when it is over the track 106B. This means that ultimately
30 the speed at which the optical marking mechanism is able to completely write
images to the label side of the optical disc 100 is increased as compared to if



25 some of its pixels written to with maximum size or darkness. As a result, the optical marking
mechanism may pass over the track 106A one or more fewer times than it passes over the track 1066,
such that the track-advance signal is received one or more passes sooner when the mechanism is
over the track 1Q6e¢2@sssompared to when it is ovenzhe track 1066. This means that ultimately 30 the
speed at which the optical marking mechanism is able to completely write images to the label side of
the optical disc 100 is increased as compared to if 100204886 12 the mechanism were to have to pass
over each of the tracks 106 the same number of times. In the embodiment of the invention that has just

been described, the nisarknitiy Masetoinnal apie Dibesaph ohtho dddkg 106tHeassm to advance from 5
the current of thengﬁ%f, éf%nla%.the next, physically adjacent of the tracks 106. However, not all of the
tracks 106 may have to have marks written to their pixels by the optical marking mechanism. As a
result, the optical markiRd'fERadBAN /i ke BXRIsIhakharusiPeer HesFikRed s 106 at least once,
regardless of whetbieadvancersityeallchasdaheapticalaniasking treschonitsrptixebivaimcafrother 10 embodiment,

however, thesoptiggl MaskisgHRAFARIHB {5 MBIRdR, f&%i@l?a&}%&&iﬁ@f‘ﬁ@%é@ﬁ@é?hm indicates the
number of tracks by which to advance from the current track. Thus, if a given of thg?#racks 106 does
not have to have f??é?\@vﬁ??t@i"n@%&r/aS $d i%%,%VQHQEQVSdﬂﬂ%FMQ%&%SEW &m is able to
completely skip thistheRtigativarking meghanises sAara tgrdlthberertical vesriing mesBapiRD 8 depicts the
advancement of thgycpiiead FakirguitEea s e Ritksthest s aditndd adhardieskol 06C, past the track
1068, according g%%r%rqggg%g%g {Qﬁég%@%%@wg&% E?Wm@egﬁgm%} initially passes one or

more times over the track 106A, as indicate e arrow 702A, as before. The next track to be

written to in e SBPAFISRtHIeVaY S thst PRticRlDErking, MAFHANISI BKARedR 58I But rather the track
106C. Therefore trattieatveroptsigriatthakindicatecthamembbiasf (rackseby ovhichiteeadsahc@ 06A the appropriate

number of times, iR niiifeke@riiRRIS aMakiS LLGRbIRSH ihatnuicaisubRs ntidava tkingvenechanism is to
marks written to any of its pixels, then the optical marking mechanism is able to
completely skip this track without having to pass around the track even once.

15 FIG. 8 depicts the advancement of the optical marking mechanism from
the track 106A to the track 106C, past the track 106B, according to this
embodiment of the invention. The marking mechanism initially passes one or
more times over the track 106A, as indicated by the arrow 702A, as before. The
next track to be written to in the example of FIG. 8 is not the physically adjacent

20 track 106B, but rather the track 106C. Therefore, after the optical marking
mechanism has passed over the track 106A the appropriate number of times, a
track-advance signal is received that indicates that the marking mechanism is to
advance by two tracks, from the track 106A to the track 106C, such that the |
track 106B is completely skipped.

25 Once such a track-advance signal has thus been received, then the
optical marking mechanism advances to the track 106C, as indicated by the
arrow 802. The optical marking mechanism continues to pass over the track
106C, as indicated by the arrow 702C, until another track-advance signal has
been received. The embodiment of FIG. 8 thus may further enhance the speed

30 at which the optical marking mechanism is able to completely write images to
the label side of the optical disc 100, as compared to the embodiment of FIG. 7.
This is the case where the embodiment of FIG. 7 causes the optical marking



advance by two tracks, from the track 106A to the track 106C, such that the track 106B is completely
skipped. 25 Once such a track-advance signal has thus been received, then the optical marking
mechanism advances to the track 106C, as indicated by the arrow 802. The optical marking
mechanism contiRgs4skgoass over the track 106C,4a@s indicated by the arrow 702C, until another
track-advance signal has been received. The embodiment of FIG. 8 thus may further enhance the
speed 30 at which the optical marking mechanism is able to completely write images to the label side of
the optical disc 100, as compared to the embodiment of FIG. 7. This is the case where the embodiment

of FIG. 7 causes fheRaisdl t9sekie QAP 8 1ackoeobanieastioneasma wepsaaly of the tracks 106 at
least once, and es eci?i\lg.wher? he Iﬂ?ﬂﬁ t&\bT Y)vritten t tE]e Iﬂébe g.ide18 t(§10e oRtitcaI disc 100 does
not need all of th& (Facks 10850 RaseMark? ﬁt%ne'tﬁ'gﬁe? ?/?ﬁ %ng Methanism. 5 Mass
storage device amgefi@hefdbertracks t¥fbtadavemarkswitieetirrelodpti®, matdnging to an embodiment of
the invention. Themgwasgisterage device 900 is for reading from and/or writing to the optical disc 100.
More specifically, the mass storage device 900 is for 10 reading from and/or writing to an optically
writable data surface of the optical digaskQihrahé vkl ARfirRiNoggitable label surface of the optical disc
100. The mass storage device 900 includes a beam source 902A and an objective lens 9026, which

are collectively referred to as the optical marking mechanism 902. The storage device 900 also
includes a spindle 906/&)G. §heles moras3tsByel devine 2000 asoprsingidanddadimienttelire collectively

referred to as thetfissheation. MRS RIS BlofdYe deNREISHIGE BPf:4aHY demani?st ARty 18 sled motor 908B,
a linear encoder 908C,. and a rgik 903D, whi e gollectively referred : r‘§ second motor
mechanism 908. @ﬁwgﬁgﬁﬂésﬁwﬁs@ S é)rraégs ? E%’l%& Sfé The ualg? eggiﬁé?gﬁ 4}1 ."20 The optical marking
mechanism %02 feragisiom@pdietwitiimtoen emically writable data surface of the optical

disc 100, and/or an optically writable label surface of the optical disc 100. The
mass storage device 900 includes a beam source 902A and an objective lens
902B, which are collectively referred fo as the optical marking mechanism 902.
The storage device 900 aiso includes a spindle 908A, a spindle motor 9068,

15 and a rotary encoder 906C, which are coliectively referred to as the first motor
mechanism 906. The device 900 includes a sled 908A, a sled motor 908B, a
linear encoder 908C, and a rail 908D, which are collectively referred to as the
second motor mechanism 908. Finally, the mass storage device 900 includes a
controller 910.

20 The optical marking mechanism 902 focuses an optical beam 904 on the
optical disc 100, for at least marking the label side 102 of the optical disc 100,
and which ailso may be used to read from the {abel side 102 of the disc 100, as
well as read from and/or write to the data side 104 of the disc 100. Specifically,
the beam source 902A generates the optical beam 904, which is focused

25  through the objective lens 902B onto the optical disc 100, such as in a manner
known to those of ordinary skill within the art. The first motor mechanism 906
rotates the optical disc 100. Specifically, the optical disc 100 is situated on the
spindle 906A, which is rotated, or moved, by the spindle motor 906B to a given
position specified by the rotary encoder 906C communicatively coupled to the

30 spindle motor 906B. The rotary encoder 906C may include hardware, software,
or a combination of hardware and software. The second motor mechanism 908



optical disc 100, for at least marking the label side 102 of the optical disc 100, and which also may be
used to read from the label side 102 of the disc 100, as well as read from and/or write to the data side
104 of the disc 100. Specifically, the beam source 902A generates the optical beam 904, which is
focused 25 throutfleadsessbjective lens 9026 onto thedoptical disc 100, such as in a manner known to
those of ordinary skill within the art. The first motor mechanism 906 rotates the optical disc 100.
Specifically, the optical disc 100 is situated on the spindle 906A, which is rotated, or moved, by the
spindle motor 906B to a given position specified by the rotary encoder 906C communicatively coupled
to the 30 spindle mwtsrtBe 66ticehmarkiagynestbadiemBl2Cadiatly vetdtiviett deloptie| disttware, or a

combination of agwgis AP HUYCAFARRQ MGG TR YRS 19024336 14 moves the

optical marking mechanism 902 radially relative 1o the optical disc 100. Specifically, the optical marking

mechanism 902 RO8AWhith & rirxed ap tep il SARRGY baRRABUAr FRERHP 8088 by the sled motor 9086
to a given positiposifmrciedfied thethi ineae rocuier 803 coomunicstiealy sbupledietlieo the 5 sled motor

908B. The linpar gafpdes: 9986 r’ﬂﬁé’liﬁ@éF@ﬁcB&éF’W@qW‘W@e Rér&ﬁ%ﬂ%ﬂ@ﬂ% &f hardwarg and
software. The controll%g 910 a yanges theé;g(t)@gl marking mechanism 902 to radially non-collinear
€

starting positionsaﬁ? ON R PACREYBE 8F ?lrc?ally writable label side 102 of the optical disc 100,
and causes the mechahsracoglepRtPAdNapspps<calieal erkinerechyniBRPBRiRy the first and the
second motor meciEigisonscoiliteanstsitity poditibhe 1B drolhertracaives dfabé-aulicalice signals. This may

be accomplished g Bas RRFBAlERSS BefldR HEPIRE SR G R RO RelRiANGH stpscription. The

controller 910 ma& maintain a constant marking intensity of the optical markirlgﬁ mechanism 902 during

| isity of th
each pass o\er a4 BHEPHEPETSRXET s rasksnPy ReRlalRgER St 809 DRERNEMVR2 during each pass.
The controller 91Dextianisows90fanpt908l ontittegontolemnécaives O dokradvancesi@hate another track by

c_ontrolling the fir%gr}qamgesmgnqﬂg}qg@%srngggggi,s‘gggcﬁggﬁm,gg&oggﬂg §66@IMIBO a track-advance

signal. In one the detailed description. The controller 910 may maintain a constant marking

intensity of the optical marking mechanism 902 during each pass over a track,

15  or may vary the marking intensity of the mechanism 902 during each pass.

The controller 910 advances the optical marking mechanism 910 from
one track to another track by controlling the first and the second motor
mechanisms 906 and 908, upon receiving a track-advance signal. In one
embodiment, the controller 910 advances the mechanism 908 from a current

20 track by a number of tracks corresponding to the track-advance signal that it has
received, by controlling the motor mechanisms 906 and 908. The controtier 910
may also be that which determines the radially non-collinear starting positions
108 on the tracks 106, as has been described in the preceding section of the
detailed description.

25 As can be appreciated by those of ordinary skill within the art, the
components depicted in the mass storage device 900 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
908A may be positioned with the sled motor 908B, with finer adjustment

30 obtained using a voice coil attached to the beam source 902A and/or the
objective lens 902B.



embodiment, the controller 910 advances the mechanism 908 from a current 20 track by a number of
tracks corresponding to the track-advance signal that it has received, by controlling the motor
mechanisms 906 and 908. The controller 910 may also be that which determines the radially
non-collinear startoogogassitions 108 on the tracks 10%, as has been described in the preceding section
of the detailed description. 25 As can be appreciated by those of ordinary skill within the art, the
components depicted in the mass storage device 900 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 onemmnmommmombWiﬂmgéwﬁhyeemM motor 9088, with finer

adjustment 30 obj; qmg@rt‘ﬁ%@ ViallelWete] @étgqﬂgq,é c@%u?@%ﬁ s‘;&%ﬁﬂ qg%rpnd/or the objective lens
9026. 100204886 0 shows a meth for optically wrltln%an [ f’l‘%z on the optically

writable label sid@TPSPERLC Ay ERte b e Rt HeEes dRvictP0RR R R invention. The mass
storage device 9@erirlBe dpibyd pestomonbembetindnt 00Berinvastiom Fadiinstancef the invention. For

Ir;st?nce theté? C%fﬂgﬁﬁér%l@ m@k/pefgfm@téhﬁemsah?%om%t Rifsh aa@akaaeét Otgg)ceés) r:)etween the
starting positions on the tracks 0 IS uc
?o i) duttce a%%os ions QS&AJ l%e I%sj’l%% atrﬁwe 610

determination may ernment fHFECK unmarl?gd |xe?s an&for to reduce

discernment of stﬁ?fﬂﬁ@“ﬁ@é|€?89%31X§P%9?F&H@"@?@Bt§‘a&§%%’% éﬁm‘ g determination may
also be 10 accomyflisivkdimhieiesd piastialiyndandoradycadbcermantif stading postivy lixgth of time needed

to reposition the opligRlaAEKIELERE KHUS BbS G N RALHGBIIRHIBRINGFAIdEASES. Next, the optical
marking me%‘)aj nism 90 asse over ong of the tracks ,106 of th ?§th %ﬁig%ggﬁ%OM) While the

mechanism 902 |§°§8§‘§ %‘L@% SR AN R T R IR Re S FiRd R as appropriate
(1006), in accordiimeenegdediie iepagjtionthe apitalahgrkingtmechanise S8 vehsmedvantintabel

between tracks.
Next, the optical marking mechanism 902 passes over one of the tracks
106 of the optical disc 100 (1004). While the mechanism 902 is passing over

15  this track, it writes markings to pixels of the track as appropriate (1006), in
accordance with the image to be optically written on the optically writable label
side 102 of which the tracks 106 are a part. If a track-advance signal has not
been received (1008), then the method 1000 repeats 1004 and 1006. In one
embodiment, the marking intensity, or power, of the optical marking mechanism

20 902 remains constant between passes over the track, whereas in another
embodiment, it varies between passes over the track. That is, the optical
marking mechanism 902 writes markings to pixels of the track during passes
over the track as has been described in the preceding section of the detailed
description.

25 Once the track-advance signal has been received (1008), the track-
advance signal may be of one of two types. First, the track-advance signal may
specify that the controller 910 cause the optical marking mechanism 902 to
advance to the next, immediately physically adjacent track, in which cause 1010
is not performed. Second, the track-advance signal may specify the number of

30 tracks from the current track that the controller 910 should advance the optical
marking mechanism 902. In this case, the controller 910 preferably determines
the number of tracks to advance the mechanism 902 by, from the track-advance



side 102 of which the tracks 106 are a part. If a track-advance signal has not been received (1008),
then the method 1000 repeats 1004 and 1006. In one embodiment, the marking intensity, or power, of
the optical marking mechanism 20 902 remains constant between passes over the track, whereas in
another embodimebsdisyaries between passes ovefsthe track. That is, the optical marking mechanism
902 writes markings to pixels of the track during passes over the track as has been described in the
preceding section of the detailed description. 25 Once the track-advance signal has been received
(1008), the track- advance signal may be of one of two types. First, the track-advance signal may

specify that the ceigmlk%%p eﬁmenbetmswémm@ m@&mwﬁm&%mne&vmﬁe to the next,

immediately phyS|c in which cau 10, | not er or Second, the
track-advance s@na rrr?ay 3% the hermsae 6?%%#3 Y rcgsf ' ur?'és ot(?gcl?‘fﬁa? the controller 910
should advance ttackssncat- rﬁ@@kﬂ?@"ﬁﬁ’e‘&ﬂ%@h @Oﬁatmsth@f\ga@é,oﬁfeaéd}ﬁ&?@mlo preferably

determines the nggsdipeaf tracks to advance the mechanism 902 by, from the track-advance

100204886 1§ signal (]an;o lg“ tgme{ﬁy Con%agluwamy W@bm%sgosgo?%\éances to the next track

(1012), whether this next track IS physica Iguous tot e current track or not. The method 1000

then repeats starfRY%e SBRf BlChaperAingdacnismpasimrt aftheipyratiom cthe e athnufacture 1100
for the mass stordde0 aeiudes3Dovilirig e Dptical ondrkindg cnachenidn 802 ¢htQ2) theowdiegtion. The method

1100 includes prawichpg m&%m&n@@@ o a&miﬁ thElsHedndnieidringcHafsiwst motor
mechanism 906 4%)10%rowd 9 g ond - ﬁ% 908 ‘_’]].bodﬁl)d art1d providing the
g ovidin m%fi nto ed#]lgi; 3> Th e e

controller 910 (11 In ofie e pI’OVI ptlca markmg Mechanism 902 includes
providing thé%pti&@'ﬁ'@ﬁﬁﬁ‘%@ﬂ‘i@@ 9@2@91’&&@)39%1ﬁ%’@lﬁ'@éﬁ%@%"@?%{&@fh) whereas providing
the first motor meshamn i GOS0BAqNE1oybadiv objettickIdes ID2R/idinE) thevaepirdle 906A (1114), the

spindle motor 90%?1)\9“7;'96!}\@1“% m&SPPﬁéXh%Hféﬂ{j@és in one embodiment includes providing
the spindle 906A (1114), the spindle motor 906B (1116), and the rotary encoder
906C (1118). Finally, providing the second motor mechanism 908 in one
15 embodiment includes providing the sled 908A (1120), the sled motor 9088
(1122), and the linear encoder 908C (1124).

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 Therefore, it is manifestly intended that this invention be limited only by the
claims and equivalents thereof.



906C (1118). Finally, providing the second motor mechanism 908 in one 15 embodiment includes
providing the sled 908A (1120), the sled motor 908B (1122), and the linear encoder 908C (1124).
ConclusionH(rlNpnoted4bed, 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}J)he specific embodiments shown. This application Is
Intended to cover any adaptations or variations ot the disclosed embodiments of the present invention.
25 Thereforle Iét .manifestly intended that this invention be limited only by the claims and equivalents
thereof. HP Ig 100204886 17 | claim: 1. A method (1000) for labeling an optically writable label
side of an optical disc comprising: advancing an optical marking mechanism from a track to a next
track of the optically writable label side of the optical disc (1012), such that a starting position on the
track is radiglly nop-collinear yvi tarti osition qQn the next track. 2. The method of claim 1,
further comﬁrising%g?gﬁnqgiﬁgﬁgp zfrs?dt[?agrg@)i’&aanncg q&ﬁ?‘ evr\{r{@ebg a%t‘i’r% %'g_%t:ggr? On the track and the
starting positign qn,.the next track at least to reduce discernment of end-of-track unmarked pixel

n
effects on the {?gilg'gﬁcp HeMExt ack resulting from lengths of the track and the next track varying

from integral multi famark | h with which t ic arkin chani itescto the track
and the next trackg(!fg?)% '%59 %%é) ﬁﬁ}gﬂoﬂa&?ﬁgirﬁq %%‘rtf%p ﬂ)orrﬁ]pﬁsﬁrr% %]g ear?nr{%%%r\%%ﬁlfgular

distance betWéeSEtrur‘%ﬁn@éﬁa 189355‘8%?&19‘8%&8%;@%tﬁﬁégfgo pgﬁgfﬁﬂmanPatQEaﬂgﬁ?ﬁ]”aCk at least

to reduce discer rting position pixel marking e he op marking fhechanism at
the Start'ngd%%ﬂfb(w&?fh@%@?ﬁ radially non-collinear with a starting position on the

next track.

2. The method of claim 1, further comprising determining an angular
distance between the starting position on the track and the starting position on
the next track at least to reduce discernment of end-of-track unmarked pixel
effects on the track and the next track resulting from lengths of the track and
the next track varying from integral multiples of a mark length with which the

optical marking mechanism writes to the track and the next track (1002).

3. The method of claim 1, further comprising determining an angular

distance between the starting position on the track and the starting position on
the next track at least to reduce discernment of starting position pixel marking
effects of the optical marking mechanism at the starting positions on the track

and the next track (1002).



and the next track (1002). HP PDNO 100204886 18 4. The method of claim 1, further comprising
determining an angular distance between the starting position on the track and the starting position on
the next traglk pasgs @oalkeast a length of time needed to reposition and stabilize the optical marking
mechanism when advancing from the track to the next track (1002). 5. The method of claim 1, further
comprising determining an angular distance betwgen the starting position on the track and the starting
position on the next track at least partially rando (1002). 6. A mass storage device (900)
comprising: an optical marking mechanism (902) to at least optically write markings on a plurality of
tracks of an optically writable label side of an optical disc; a first motor mechanism (904) to rotate the

optical disc;,a secand motor mechanism (906) to move the optical marking mechanism radially relative
0 he opticd cisc: LRI LA TR cy 15 2B C 1 Dk BT STIRING AR NGB o a_ starting

position on a track of the plurality of tracks radially non-collinear with starting positions on other tracks
01 the plorall5 B RS AR 0TS S 1S AL R e AR NE o R B o the track, by
controling g AL YALR T TRGY SSETURGHH 8162048 8 sl ager advance

stabilize the optical marking mechanism when advancing from the track to the

next track (1002).

5. The method of claim 1, further comprising determining an angular
distance between the starting position on the track and the starting position on

the next track at least partially randomly (1002).

6. A mass storage device (900) comprising:

an optical marking mechanism (902) to at least optically write markings
on a plurality of tracks of an optically writable label side of an optical disc;

a first motor mechanism (904) to rotate the optical disc;

a second motor mechanism (906) to move the optical marking
mechanism radially relative to the optical disc; and,

a controller (910) to advance the optical marking mechanism to a
starting position on a track of the plurality of tracks radially non-collinear with
starting positions on other tracks of the plurality of tracks and to cause the
optical marking mechanism to multiply pass over the track, by controlling the
first and second motor mechanisms, until the controller receives a track-

advance signal.



