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200310760 1 4 October 2006 5 OPTICAL DISK MODIFIED FOR SPEED
AND ORIENTATION TRACKING BACKGROUND [0001]A CD has a

200kaBgsepiraled data track, which may be approximately 10 3.5 miles in
length. This continuous data track originates from the central po&t(?gto%;%%
disk and spirals to the outer portion ofithe disk. The data is formed by
molding features on the top surface of a polycarbonate plastic disk. While
the dimensions of such features may vary between CDs and DVDs, they
may be approximately 0.5 to 1.2 microns across. The centerlines of
adjacent rings of the 15 long, continuous data spiral on the CD may be
separated by approximately 1.6 microns. The data features within the
continuous data spiral appear as "pits" when viewed from above, but are
"bumps" when viewed from below. During the data-reading process, the
bumps are viewed from below by the optical pick-up unit (OPU) of the
optical disk drive. The upper surface of the polycarbonate 20 plastic disk
iN@PVHAL R SHMOD Hh TR & QR SREEDWNDIO RIENTPATON ¢ RAGKEN G
turn is covered with an acrylic layer, and ultimately, a label. [0002]During
the process of reading data off the CD, a drive motor spins the disk. The
drive motor may precisely rotatAK@RQUBHAeen 200 and 500 rpm,
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apphexitisatahe 0cath 10 Riorssagoshel beogerterlines of adjacent rings of the
long, continuous data spiral on the CD may be separated by approximately 1.6
microns. The data features within the continuous data spiral appear as “pits”
when viewed from above, but are “bumps” when viewed from below. During the
data-reading process, the bumps are viewed from below by the optical pick-up
unit (OPU) of the optical disk drive. The upper surface of the polycarbonate
plastic disk into which the pits are molded is covered with an aluminum layer,
which in turn is covered with an acrylic layer, and ultimately, a label.

[0002] During the process of reading data off the CD, a drive motor spins
the disk. The drive motor may precisely rotate the disk between 200 and 500
rpm, depending on if an outer or an inner portion of the spiral is being read,
respectively. The angular speed at which data passes the OPU may be fine-
tuned to maintain a consistent speed at which data is read by the OPU. For
example, where data is being read at a rate which is too fast or slow, slight
modifications to the spindle motor may be made in response, to more nearly
approximate the desired rate of disk speed rotation. Such feedback can be used
to gradually decrease the speed of disk rotation as locations on the track which

are progressively further from the center of the disk are read.
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[0003]A sled carrying the OPU, which typically includes a laser, a lens
system and a sensor, moves from an inner location to an outer location, as
soofat@ols read. A sled motor guides movement of the sled carrying the OPU
so that the laser's beam can follow the spiral data track molded i'BB 6?6
e : : : tober 2006
CD from a position 5 below the portian of the spiral being read. Due to the
extremely small dimensions of the data elements within the spiral, the

precisi f the tracking mechanism is important. [0004]The sled motor
Ao RS AL 3 S TR PR e s R At e
sys{eositeid thesOydn ndevdbefrdesisgdipoetidocedtitve tatm dltepitatation, as data
. Accordingly, tracking sensors provide copstant feedback to th maqtor
S TSR RIS BN S SR e P B SREA0 d b Fgetat the
lasdpeatioamfdan fsitevirtick spiral. §ofd3idckemaldbdhattablergdnsars, pusition
accuracy of the rackin echanism may not be entirely adequate. To .
S A T e I e RIS
of thleftentoalepsasswitaynbmacpied, thecpasdisiaie dherepataikingfechanism is
deflection mechanism by which the laser of the OPU may be deflected

'mp&’i}‘ﬁﬂ y. If required, the deflection mechanism may aim the laser at a slight
andie00#jehy stadpercdativglfanatjghitkoutr assistapositarhevbdlistedccuracy
carrying the OPU, Because th ion rs and. assqgi ClkClitry,
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spirainalldcdmidingds, tilackinfestosoneghavisie isaistatd fieedbaekhto the sled

operation of the PU.é[ 006]While the OPU is typically used to r data .
Mo 18 (RERPa A B R R s R 5 S e
locatiommafgbeciata el alf spEal. to which an appropriate coating has been

o BT Wil R TREKIR SEpEo U B 0P e tracking
mechasiderdmag, tiod beatniraipyadequatented dyboimgtdbeoadoaitasy rofvitgn OPU

T S R i S A M R
the mpeetsoof abplyletientiomaygedbahistatinl, whicin¢h®Paser diffithet @PU may be
T O R R
slight angle, thereby compensating for slight errors in the position of the sled
carrying the OPU. Because the deflection sensors and associated circuitry move
elements having much less mass than the sled through much smaller distances,
the deflection mechanism is able to fine-tune the operation of the OPU.

[0006]While the OPU is typically used to read data from the optical disk,
recent advancements have allowed the OPU to apply an image to a label of a CD
to which an appropriate coating has been applied to the label. The image may be
applied by turning the CD up-side-down and placing it in the CD drive. Because
the CD is up-side-down, the coating may be activated by contact of the laser
within the OPU. Application of the laser activates chemicals contained within the
coating to result in formation of the image.

[0007]Unfortunately, during the process of applying an image to the label,
the OPU is difficult to position accurately. The tracking sensors and deflection
sensors are not operable, due to the absence, on the label surface of the disk, of

a spiraling data track of the type that these sensors were designed to sense.
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a spiraling data track of the type that these sensors were designed to

sense. 200310760 3 4 October 2006 Accordingly, the angular speed of
2003disierotation and the angular orientation of the disk are difficult to know

and control with precision. As a result, any image applied by th(4= @%%gg 2006

the label surface may be distorted and flawed, or the resolution of the

image may be less than desired, or both. 5 [0008] DVDs are similarly

constructed t tyni VE sgveral [ last]
AccGIRENG e AR SheBa S SR ORISR B0 SRGIHAr G Rt of the
diskamnenaiffi¢cult tablshow abDy TomitdVexithapreciking safve prabiuits amermage

i lyi i . 0 jgal
app RAPBY IR ORIERS 1he aB8| Mufrace Ay M MR MR R or the
rescutidocafdtdriraagarmay biidesalkban tesiiad, o kathable when writing to

the o 15 BRIEE

(ooRTTRLERSS e T RS L B sl AU Steral tayers of
polyiigubemdtetpadtiongsothe hedhreege iy leyprst of dédacareemaldedr iAenofidingly,

he . figure (Fig.) in which the refer r fi e r
e P R e o S B i 45 roblems
seereiie@plyiligcaeanags R0alathebafigobéhts. [0011]Fig. 1 is an isometric

view of an optical disk, showing exemplary disk speed features and disk

angular orientation features. [0012] Fig. 2 is an orthogonal view of a
second optical disk, showing fukdBRYplary views of disk speed

f . . | - - 2 . .- .
oSS, R R HETIER o B Welor MO wiBgle. material
Dislospredidadbiaescnaveptetsawaosmnnrisiyhicl@lowsigheng to be readable

' f ary detail of Fig. 3, taken along the 4-4 lines of
wheﬁ&ﬁ@ﬁ%l%&% ]lﬂb‘”e??‘@

5] Fig. 515 an enlarged view of a second exemplary disk
speed and/or

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The following detailed description refers to the accompanying
figures. In the figures, the left-most digit(s) of a reference number identifies the
figure (Fig.) in which the reference number first appears. Moreover, the same
reference numbers are used throughout the drawings to reference like features
and components.

[0011]Fig. 1 is an isometric view of an optical disk, showing exemplary
disk speed features and disk angular orientation features.

[0012]Fig. 2 is an orthogonal view of a second optical disk, showing
further exemplary views of disk speed features and disk angular orientation
features.

[0013]Fig. 3 is an enlarged view showing exemplary detail of a disk speed
or an angular orientation feature having a “saw tooth” design.

[0014]Fig. 4 is a cross-section of the exemplary detail of Fig. 3, taken
along the 4-4 lines of Fig. 3.

[0015]Fig. 5 is an enlarged view of a second exemplary disk speed and/or

angular orientation feature.
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angular orientation feature. 200310760 4 4 October 2006 [0016] Fig. 6 is a

cross-sectional view of the exemplary detail of Fig. 5, taken along the 6-6
2003Hiesoof Fig. 5. [0017]Fig. 7 is schematic view of an exemplary optical disk

drive, particularly showing an encoder configured to read the difl@é%%%g 2006

features and/or 5 disk angular orient&tion features to allow calculation of

disk speed and/or angular orientation, respectively. [0018] Fig. 8 is flow

ch ing an.exemplary method by.which an_image may b li
anm@\%@?(%dﬁﬁau?e%s% e?ngéf(‘l%ld\\%%% gpeeg ?é(a%? (Téf" 'ﬁng%)ﬁa%ﬁl%?lﬁg' >
takeprigiagjahdex itz s h§ign Bxemplary optical disk drive 10 having an
en [Q019LFig. 9.is a flow chart showing an exemplary hpd :
wh?cngaz] %'&’lcal d%sk%%\ﬁ%ad%kvs'%\ge ea urgsxéﬂgﬁkﬁgnag}géap dt@k drive,
partaigathtishdeatgras sragoder comdigucestital feBdEihel disk Speed Bl and/or
. [0020]An optical disk.is configure I icagiop of ani
dish g0 el R TR T RUTIRI R, SRR SR anguter
oriesilitisnieespddaiiveljerwise formed or applied, which provide disk

ori [ i.e.dhe way the label side of the disk is grien ithinan . .

oot 00 B B STt S T Rl SR nion an
imag:}e dia?]cth)sg] appye_:drigmeamg)bﬁ.qalthﬁsbfmﬁi.gm@d dmthanmbﬂ]mmgsk ‘speed

throu iven t per [ disk .
reaiCE g TR TE BT AT g oh BERRER YRR Gt
havoansmrsnaodecoder which monitors the features, thereby initially

detecti isk qrientation, and sub entl it ' .
angﬁééll? @ie%]rtgaﬁiganﬁmvgrgrh?/%sssﬁgﬁagn%ﬂ%%%ﬁé%n%ﬁgﬁ%ggg tt](')Ch an
optitze Wibkl saviagediskilspepddaalisiesiandmeamyplaryarigritatientftaturdsinay
be %S)e{}g rceilaéive to the OPU (i.e, the speed at which the media passes the
PEf(optice

tical pickup unit), resulting in a constantly varying RPM as the
OPU moves radially outward) is held at 0.25 meters/second, to within

0.02%, by a spindle motgjefhif BiPMEsCRIPTION

[0020]An optical disk is configured to allow application of an image to a
label side of the disk. The disk includes features, which may be molded, silk
screened or otherwise formed or applied, which provide disk orientation (i.e. the
way the label side of the disk is oriented within an optical drive), rotational speed
and angular orientation information (i.e. the direction a ray originating from the
center of the disk and passing through a given point on the perimeter of the disk
is pointed within the disk drive) during the image application process. The optical
disk drive contains an encoder which monitors the features, thereby initially
detecting disk orientation, and subsequently monitoring disk speed and angular
orientation, thereby assisting in the application of the image to the label surface
of the optical disk. In one exemplary implementation, disk speed relative to the
OPU (i.e. the speed at which the media passes the OPU (optical pickup unit),
resulting in a constantly varying RPM as the OPU moves radially outward) is held
at 0.25 meters/second, to within +/- 0.02%, by a spindle motor. This allows
image application with quarter-pixel precision at 600 dpi (dots per inch) yielding
an effective resolution of 2400 dpi. In part because of spindle motor quality

issues, and in part because the disk speed relative to the OPU is a function of the
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30 image application with quarter-pixel precision at 600 dpi (dots per inch)
yielding an effective resolution of 2400 dpi. In part because of spindle
2003TWey quality issues, and in part because the disk speed relative to the
OPU is a function of the 200310760 5 4 October 2006 radial diﬁt:&ﬂﬁg %q, 2006
the OPU, adjustments to the spindle fnotor may be required at intervaqs
during each revolution to maintain the precision required. [0021]Fig. 1 is an
isometric view of a first exempjar tical disk 10Q configured for .
radi FIREHGH O ARG MO 8 SRty e O Cequired at
intepepodtaiaglatichiteyaition dsmaihaititke pieaigiphesty GikRdDVD or
simy ical djsk. A central hole 102 is surrunded by g region,104, ..
kRN oo i TReRelne b e AreC e ate Bkl aisk 100
confiramathéturmpplicatiess of eabahaggido H06insagmated (bl sattgeiehallys the
., OPU-wrjtable (l.e. writeable by.an qptical picks it, as WA in. .
Si0 PR oA 2 oo oa e AR L B G DY Bifhmitar
optiappbtiesk toAlve tdatad| relgiol0206 sumogritieddlyedmggpyoct3$, yatizR]iiay or may
abeling. process can include reading features 110, whigh first provide
not R AT eR AR RtRnEE ST Per I TAES Trandiactisiid phocess, Atabel
regitre dBk ieottadvithith thenbdércaivibataisd GHed-pritabie iffernvatieable by an
disk 15 speed (a [ rofationa A PM) and di [
P tIgérilcie éfi'or? r% %‘heg ge%mgﬁa%%&p |céIF§|§§§gl(é§atﬁeblf¥\eé¥\Lﬁ'eg ﬁf{ﬁ §§égd1[?§fe%mh
as texblowgodsbicstiorayvbécapplisthipathariabeltoaionad 86sidierioptibaliskeling

Typically, the features are on the label side of the disk; however in
?’ y
te

pro% %rhate configurations, the features 110 could be defined on the data

sid§0fF2RET the Kk abetind ayrsasithiathindhideorezfding fatlisks [0023}hieh first
proy S T Gl S SRR T iR R S0 BlaR e of
the otiiaet«spdedtﬂhtwimirl]tEeprdisildedhiﬂepmaﬁdntbanhprsptegj inffootadtionooinedisk
spe g S, ol SR Y T R 2R S SR 5 e
exepyttary optichledisind Mhvdhégfaatfiestitit). Bsemefingdittamlsuhebservation
whil%tré'ﬁﬁl'\?ﬁﬁfgﬁeim%%egodtiﬁg label side of the disk. Typically, the features are
on the label side of the disk; however in alternate configurations, the features 110
could be defined on the data side of the disk, or on layers within the interior of the
disk.

[0023] The features 110 of the exemplary optical disk 100 include a ring of
disk speed features 112. When detected by an encoder (as will be seen below)
the disk speed features 112 provide information on the speed of rotation of the
optical disk 100. In the exemplary optical disk 100, the disk speed features 112
include molded areas spaced at intervals to provide a regular pattern of higher
and lower light reflectivity. Exemplary detail of the structure of the molded disk
speed features 112 is seen in Figs. 3—6, and will be discussed in greater detail,
below. In one implementation, the disk speed features 112 are molded; in other
implementations, the features could be printed, silk-screened onto the disk, or
otherwise manufactured.

[0024] The features 110 of the exemplary optical disk 100 also include disk

angular orientation features 114. When detected by an encoder (as will be seen
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speed features 112 is seen in Figs. 3-6, and will be discussed in greater
detail, below. In one implementation, the disk speed features 112 are
2003MPKted; in other implementations, the features could be printed,
silk-screened onto the disk, or 30 otherwise manufactured. [0024LT
features 110 of the exemplary opticabdisk 100 also include disk%zg?wc&e?grr 2006
orientation features 114. When detected by an encoder (as will be seen
200310760 6 4 October 2006 below) the dis ular .qrientation features
beloy), e HigknfSHRbPHRY '%ﬁ%&”ﬁ%nﬁl o%)'i%'.aﬁhfgﬁoﬁpeaﬁ%h gn the
ang (R S igsnaanenitee walgRIdifébtiotisk rapcdrgksaipghirotiod eegitenafdhg disk
on the perimeter of the disk is pointed) of the optical disk.10Q durin
and ERRE P LA o GAE RIS (18 BRUTeRL AT A6 (Hmgehabne
optitabg[died 00 therlabaiottion. 1Thesareguiaiooriatitatiabft the dislyutamportant
rientation of he disk,implies,information abo e angular orientation of
a5 O (S S LA R LRt o8 o B b8t the
angekeroplenyatick dftBetidiskirkplieguiafornatial abmsttthesahbdlmchrientation of
olded areas spaced at_intervals to provide an irregular pattern of higher .
the BRFl TR P ACE] S SRR AP D B ELAHE SRy cisk
100femierarsic aagular ldgentatioarfdatilrese digcinsdade myotdrdr aetad, Hipdoed at
.. _Alternatively, the features 114 could be silk: screened or printed onto the .. .
'”tea@ii CfPO §F(A§8e ﬁ?aﬁrlﬂ?&lf?&'r'écﬁ 8%]??1eh'e%%eenrwp?gr?/ cgclg “Ang ?'a{r Peiotivity
Exentigatgtdetddaiiithe dfrdait pbéahdidedifeatimdsde selengerFegeuBe—44,6and will
nd smaller features 118. rate flat.. light- lective.gr .
b JRREEI0 Epalaal OaIem e eyl e FEROE A EB s e s
screasbarqriatédl endesthieigiskssibteHerdésermameufiaetanedilar orientation of

the di as it turns within an optjcal disk drive bserving, th . .
rocd IS B et G it B SR AT g F optical ik
100nhekidy of |lsryelidedtataresclifdsmalcidatine arid @ acpaeatatl dyy dtabh dight-
f d(jésk may be 29 read%determi d. OOZGMZig. 2tits an ortho%olmal viewd fan t
retle B’&@Eﬁﬂﬁ:a‘? iR ,?r%‘?/vin GERYRY exgnﬁ)ifar?/r@ie'%s"(r) |sir5r?ene or no
symiesittie aB6adtanchuisbemgllad@ientasipit ieptseib2Oh detediskadbealangular

orienta {g%“o Jl%a&fsrﬁ%%%acs)fi Brhe Wi in'saknzcg)&ical disk drive by observing the

features 114. For example, where a single larger feature 116 and a plurality of
smaller features 118 are present, the angular orientation of the disk may be
readily determined.

[0026]Fig. 2 is an orthogonal view of a second optical disk 200, showing
further exemplary views of disk speed features 202 and disk angular orientation
features 204. The disk angular orientation features 204 of the second disk 200
are typically suited for application to a DVD. In this case, the disk speed features
202 could be read by the encoder 406 (Fig. 4) and the disk angular orientation
features 204 are readable by an OPU 710 (optical pick-up unit) of the optical disk
drive 700 (as will be seen in the discussion of Fig. 7).

[0027] The disk speed features 202 are similar to the disk speed features
112 (Fig. 1), but may be molded on an inner layer of a multilayered DVD disk.
The disk angular orientation features 204 may be similarly molded or made by a
silk-screening or similar manufacturing process. The disk angular orientation

features 204 may be annularly distributed at a location any desired radial
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are typically suited for application to a DVD. In this case, the disk speed

features 25 202 could be read by the encoder 406 (Fig. 4) and the disk
200A0gsdar orientation features 204 are readable by an OPU 710 (optical

pick-up unit) of the optical disk drive 700 (as will be seen in theéde%%gglr

of Fig. 7). [0027]The disk speed featufes 202 are similar to the spee

features 112 (Fig. 1), but may be molded on an inner layer of a

mu t|| ere DVD
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dIStI’IbUt% ccaeilon an Fﬁ‘eswed adial g%0310760 74Q iobe 2006 |
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orlerntalmd tesituaag(eay. drlentatloma‘ermnm‘emgg 1116Rmr1é8afmp19:|me1)efemplary

the exem Iar moldedf escanr ble a saw tapth re

molS RIS, o TRt SAH 2, SR RSP e Sew Tooth

regitdver8i0Q gready |&ssdispertiee bghQuM@rfebvflgrwtlygtHseenmgrdse amount of
re{le tlvehreglen 304 hayin ?9 rsurface fch ight. The contrast

efl

reﬂ%c ﬁ/vee e arr%ocuon ﬁgh r QGRS g sendor'd %tfﬁgrd e surface,
refIéxHB/\A@‘lt th‘érﬁawutmdstre@utweaﬁzmGhmeum‘letllgetregimmmwm bensor

en |n rdet belowt 0 acr ectional vi
RS REthe o Geniay oty A YRS Rl 304, o

will tﬂjmemay@eamcdetddexemplary the molded disk speed or angular

e S R TR e SR i o2
origitaligesatelryia Benshr Suehca dandiddthmd gk threre toeaused! tto feemdexemplary
the fﬁﬂg@tg& 'EﬂQk49&%‘83&”%%@%re%?%%%ﬁon features, such as the molded
features 112, 116 or 118 of Fig. 1. Surfaces 402 of the saw tooth are not
perpendicular to incoming light 404 sent by a sensor or encoder 406, and
therefore tend to send reflected light 408 away from the encoder.

[0030] The sensor or encoder 406 of Fig. 4 may be based on optical,
magnetic or other technology. In one implementation, the encoder 406 is
configured to direct light at the optical disk 100, and to distinguish between less
reflective regions such as the saw tooth surface 302 of a disk speed feature 112
and such as the molded disk angular orientation features 116, 118, and more
reflective regions 304 adjacent or between these features. In one
implementation, the encoder 406 may be located a fixed radial distance from the
center of the disk 100, separate from a region which is readable and/or writeable
by an optical pickup unit (OPU) (see Fig. 7). The encoder 406 may send
conventional (i.e. incoherent, non-collimated, non-laser) light 404 or a laser (i.e.
coherent, collimated light) at the surface of the disk 100, which is returned to the

encoder upon reflection by the reflective surface 304, but wherein the reflection
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[0030]The sensor or encoder 406 of Fig. 4 may be based on optical,

magnetic or other technology. In one implementation, the encoder 406 is
200360Migured to direct light at the optical disk 100, and to distinguish between

less reflective regions such as the saw tooth surface 302 of a djs &88892006

feature 112 25 and such as the mold&d disk angular orientation features

116, 118, and more reflective regions 304 adjacent or between these

408feat“rffﬁsu[ LRNSia %p Naaionne. GE‘8§81?66 [?;ra \%C%Sfiﬁ?éﬁﬁ%ﬂ 302.
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secbgtit mmﬂamambmmoduskawew meamgulatherwﬁaﬂemf:@tanel 502, a
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greYsehdmatics's owing enIarge second
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cou TSI 0L P HAL GO S48 U RS by
encoder 406 (as will be seen again in the discussion of Fig. 7), which sends light
into the molded feature 502. Because the light-deflecting feature 504 does not
reflect the light back to the encoder 406, the encoder sighals a processor or
controller accordingly.

[0032]Fig. 7 is schematic view of an exemplary optical disk drive 700,
particularly showing an encoder 406 configured to read molded disk speed
features 112 (Fig. 1) to allow calculation of disk speed. The encoder 406 may
additionally be configured to read the disk angular orientation features 114 (Fig.
1). Alternatively, the OPU 710 may be used to read molded or silk-screened disk
angular orientation features 204 (Fig. 2) located within a range within which the
OPU may be operated, as seen below.

[0033] A disk 100 having an information side 702 is oriented to position the
label side 704 for marking. The disk 100 is rotated by a disk or spindle motor
708, which is controlled by the spindle controller 708. An image is applied to the

label area 106 (Fig. 1) of the disk 100 by an OPU 710 (optical pick-up unit). The
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encoder 406 (as will be seen again in the discussion of Fig. 7), which
sends light into the molded feature 502. Because the light-deflecting
2003featare 504 does not 20 reflect the light back to the encoder 406, the

encoder signals a processor or controller accordingly. [0032]Fig. chit%ber 2006
schematic view of an exemplary opti®al disk drive 700, particularly

showing an encoder 406 configured to read molded disk speed features

OP%@@ZE&“@ VL3 eyl dslemel R paced e SRR 94 MiokRd by

€ cortigured to rea Isk angular orientation features
sled(mototl)7 Mtamdisiety ctrdroliRld 716 onawitehisgdiaviead e dewhge is applied
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side.704 for ma kingq.PThe disk 100 is rotated by a disk or spindle motor
I

722%6‘5,'WI!1||acrhS|\§wcon'Pr eedvlg:yethe spindle controller 708. An image is applied

to (fa034elrartiael Gxérmplayoiopiicalskiisto diven DFQ) 1o (Sptoder 406 is
typic?éﬂ?f%%fémt%' %@?ﬂﬁ%ﬁ)&?\%@%ﬁ% %éogfgﬁ%%q |9%%7a]d9 'ﬁ@?@ge&jr outside a

ally over the label area on asled moved by a sled motor 714
regiandetethbimbyltoe 708 dr(spticaipiolevicenithé 1fadoiexgplipls, thenencoder

label regign t set Ream. 718, which r ' r
con L S 08 S-S A AR S Baures
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iSRG AL R AR P P o o sy e
featofesoltiet ieayubesrkach bycthe vititodenardgedeentindsigy. 1—6. The reading
process results in signals conveying disk orientation information, as well as disk
speed and angular orientation information. The signals may be interpreted by an
encoder controller 724, or transferred directly to a controller 726.

[0036] The controller 726 may execute software or firmware 728 to control
the overall operation of the OPU 710, sled motor 714, spindle motor 706 and
encoder 406. Firmware 728 code may configure the encoder 406 to read the
molded disk speed features 112 and/or molded disk angular orientation features
114. Firmware code may also enable the OPU 710 to read disk angular
orientation features 204 that are molded, printed and/or silk-screened onto the
disk, typically within the label region 106.

[0037]Fig. 8 is flow chart showing an exemplary method 800 by which an
image may be applied to an optical disk 100 configured with molded and/or silk-
screened features 110 (or 202, 204, etc.) to convey disk orientation information,
disk speed information and/or disk angular orientation information using an
exemplary optical disk drive having an encoder 406. The elements of method

800 may be implemented by a control procedure contained within firmware 728,
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15 distinguishing between the quantities of reflected light. Exemplary

molded features that may be read by the encoder are seen in Figs. 1-6.
2003lbesteading process results in signals conveying disk orientation

information, as well as disk speed and angular orientation inforgp té'?&). T%OG

signals may be interpreted by an en&®der controller 724, or trans?erreée

directly to a controller 726. 20 [0036] The controller 726 may execute

software ot.fi o) [ ft .
or Y AL LS Bt BB R AR 26, 2% Btk B2, ik
spesthyfeatfigsratid/@ndisler aitgulamearikitation| deatdisk spredifdatisss by an

112 apd/or molded di arsQrientatiop feat 114, Firmwar d
encfler A08 BRI st b A e naeh B s Teal IR IR flfced to
det@ﬁz::'mlea:atlmebmildmhteﬂiomistediemmeldsbkmﬁyeriedhmtoﬁﬁeaIdtﬁkktyimiaall?OO, or

ithin the label reqi 06, [0037] Fig. 8.is chart s i
whelfiS R8T SRAIGN P askERkd o e BT RYRIEK 804, encoder
outplisksigrtato mégultagwithrmclelrsibdiod/ @f siioldeck elitdd spatedefealirésr 112 are

e e T, B G AR R S TR oS 308 Censes, loht
reflegttch bdisiot refideieth fram eareadgewitb 6 LT aad lwitle diskf spedtbdedides, and
be impl ) e
credlEy SRR TR S B sHes SiEPlafh ML LR A biook
806¢cdheoldeprptededisk 2peeAt sigualS0Redithe sfiskdsipesdretatmdfvedisded to
4 UEIBIED O UER 65 LSRARE B SORAEL R AR B o
motgdisk A0 |s gemetakavbergcingiRtid dificisl tiskerifrermotheocentatcohidne disk,
thetgﬁ &F %‘ﬂ%‘gg %‘? ﬁ‘?‘é( 4R ﬁkprﬂb‘%rﬂéﬁhéa’ eJﬁ c?t c??%rspé'teen%ﬁonallg, the
gnals ed dis

output si resulting rrom sensation of mo k speed features 11 _
intezpectate disktspapdreignpls careinglsskispdda diatermiecs fdter 4060peration

dor B L eI RS AE e g e S S qpures
114oarettdatketh doApidtice 0d88I6, ahgulaerpriemthtitsk diadeed sidrealdjsle.ahgular
onegbé%ﬁggﬁg?ﬁﬁgpu%ﬁoﬁiﬁg&t%sé i%ﬁcﬁéﬁ&%‘%ﬁrﬂ%e‘dfﬁﬁ‘é SREEA 50K on at
any time, is used in the label marking process. The disk angular orientation
features may be molded features 114 or possibly silk-screened features 204. The
disk angular orientation features may be tracked by either the encoder 406 or the
OPU 710. Blocks 806 and 808 define the functionality of a control procedure,
typically located within firmware 728, which coordinates disk speed data from the
encoder with the OPU during application of the image. At block 810, a coating on
the label side of the optical disk is marked by the OPU 710. Laser light from the
OPU 710 marks the coating by creating a reaction stimulated by heat and/or light
exposure. The OPU uses the disk speed information from observation of the disk
speed features 112 and disk angular orientation information from observation of
the disk angular orientation features 114 to determine the correct times to turn on
and off the laser 720 of the OPU, as well as to determine the correct operation of
the sled motor 714 controlling the location of the OPU 710.

[0038]Fig. 9 is a flow chart showing an exemplary method 900 by which

an optical disk 100 having disk speed features 112 and disk angular orientation
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motor 706. In general, where the OPU 710 is further from the center of the

disk, the angular speed of the disk is maintained at a slower rate.
2008ddégonally, the interpreted disk speed signals are also used to determine

OPU 710 operation 15 during the label marking process. At blo%(?agbgll%%

angular orientation features 114 are ttacked to produce disk angu

orientation data. The disk angular orientation data, which provides
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molded in the form of saw tooth features (e. g. 302 of Figs. 3 and 4
oriesialing feiviasd | dedfamrocRe0mIarsdedo inner or Outer lavers of a DVD

disk, or may be molded into a radially inner location in a CD or DVD disk for
reading by the encoder 406.

[0040] At block 914, the label region of the label side of the optical disk
may be coated with an OPU-writable material. For example, a thermally reactive
coating may be applied, thereby allowing the OPU to apply an image by reacting
the coating.

[0041] Although the disclosure has been described in language specific to
structural features and/or methodological steps, it is to be understood that the
appended claims are not limited to the specific features or steps described.
Rather, the specific features and steps are exemplary forms of implementing this
disclosure. For example, while actions described in blocks of the flow diagrams
may be performed in parallel with actions described in other blocks, the actions
may occur in an alternate order, or may be distributed in a manner which

associates actions with more than one other block. And further, while elements
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pits (e.g. 502 of Figs. 5 and 6) are interspersed with areas without molded

10 features. In a third alternative, seen at block 907, silk screened areas
200&€7anterspersed with area having no silk screen markings or features.

[0039]At block 908, disk angular orientation features, 114, 204 oA 5@8@4 2006

are defined, typically to be readable ftdm the label side of the disk. In'a fsrst

alternative, seen at block 910, optically readable indicia, such as

ilk-s¢ ed, 15 marﬁin resembling features 204 may be defined, .

of e PE PP P B PR Tael Ll desligg gpanner, it
is eolbcipated] thsit anmpaterientptioce $saturesdaisenolstedciivosheerftioaled by a

disk. For example, the %i K.angular prientation.features 114. 204 ma
corfiTle SR RoseERty  RRe; MR A orhteolaliit, forn
compditdly ommolcestmmread b2 ondéNd) slich fas 2 R@kid byt EDe Rk would

406. [0040JAt block 14gﬁﬁabel reqgion of ? label side, of t tica' disk, .
be & BletH S R o TR AT el T ReE TR, ROR Ry St
referentivehasatiegmagdeapplibdihh&Bisy afidwbyDise OfISttobpible aglements

j b [ ti 5 h t isgl h :
s M R e S e
Accmﬁiggms_tt@ vefereresmin Gs med APyesdrre diimgyand raaipie@ty; such
e e U o g ol Rl LTS Wcany
inveiiig activatiomss oMb it dlockerov emaeidss dfagrayntype obylisk, such as an
optl%%ﬁfa'igkefelg.péﬁ"b?' MUBACUNF &\%8%%%‘8i8%1§p%%ch§aﬁ5}%é‘ﬁt 2nd disk

may occur ih'an alternate ‘order, or may be distributed In @ manner which
angHapeiHenativivieatiemdid thaveoheenhduslitatrdrarl distinst, mailkdngs, they

coliPBEUS AR 76 Yd ik P iR O it ERRIGNds dselrssdBHbination
intended to be performed in any desired manner, it Is anticipated that
may Qe et elfisieobisspmaanplicatinsctions, performed by a computer
and/or processor, typically located within a printer, reading from a
computer- or processor-readable media, such as a ROM, disk or CD ROM,
would 5 be a preferred means of performing all or part of the methods.

Additionally, while
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reference has been made to both CDs and DVDs, most of the elements
described herein apply to disks generally, and optical disks particularly.

208goorelingly, the references to CDs and DVDs are by way of example only;

1

such examplgs belng.are re.preser)ta.tlve of larger an_d more geqeé%& ber 2006
concepts, typically 10 involving variations on, and/or improvements o(f, any
type of disk, such as an optical diSki .g. CD or DVD). And also, while disk
speed features 112 and disk angularorientation features 114 have been
illustrated as distinct markings, they could be combined, if desired, in
some implementations. Such a cogg%ﬂg%gn may be more efficient in some
applications. 15 200310760 4 Oct 6 13 CLAIMS What is claimed
is: 5 1. An optical disk (100), comprising: a label region (106) on the optical
disk (M d€IPHERE i&writeable material; and disk speed features (112),
located to be readable when writing the 10 label region (106), to convey
disk SA)ﬁa%d gcz;gﬁd%rﬁ(if@ a&gilrj]larri %ie_ntation features (114), located to be
‘readable \%en writing to’the aBeF’re%'lon (106), to convey disk angular
orientatiabal ategiovheHd6 thendible spetechfeditked 00) 2y@ngdribandisk writeable
angular orient%ieorﬁl _12 fgatures (114) define annular rings. 2. The optical
disk (100) of caim ! Wherein the disk angular orientation features (114)
are ddighkedpeadmieaturegidhl2D4)ocktieel |ababsidea(iEdzle ofittenoptitadg the
g'rfgn(é‘t’lg% 291581 TBGi SR 1786558 GV L e HNGLR Yiycisk anguilar
disk angular orientation features (114), located to be readable when

writing to the label region (106), to convey disk angular
orientation data;
wherein the disk speed features (112) and the disk angular orientation

features (114) define annular rings.

2. The optical disk (100) of claim 1, wherein the disk angular orientation

features (114) are defined in a mirror region (104) of the label side
(704) of the optical disk (100).

The optical disk (100) of claim 1, wherein the disk angular orientation

features (114) are molded.
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features (114) are molded. 200310760 4 October 2006 14 4. A method of
making an optical disk (100), comprising: 5 molding (902) an annular ring

200Bdissspeed features (112) configured to be viewed during labeling of the

optical disk (100); defining (908) an annular ring of disk angular prentatio
features (114) configured to be viewed during labeling of the oﬁft)igglp%%&%%
(100); and 10 coating (914) a label region (106) on the label side (704) of
the optical disk (100) with coating writable by an optical pick-up unit. 5.

The method of claim 4, wherein moldiag (904) disk speed features (112)
comprises formation of a saw tooth feature (302). 15 6. The method of

claim 4, wherein molding (906) disk speed features (112) comprises

o oSS LA G RO e o Pl 2

orientatiirfga(9023 (imahqutappihu;s mibdha’hgsppﬁdal@eleafemblé.ﬁ)dmafigured
herein detns e 9 dotiar R b SRRt A8 mprises
moldihefidisig 486 6)aankemaltoifeanirdsk Bigjulaiodherdptioal idigiu(@6q)L14)
configured to be viewed during labeling of the optical disk (100);
and
coating (914) a label region (106) on the label side (704) of the optical

disk (100) with coating writable by an optical pick-up unit.

The method of claim 4, wherein molding (904) disk speed features

(112) comprises formation of a saw tooth feature (302).

The method of claim 4, wherein molding (906) disk speed features
(112) comprises formation of areas of pits (502) interspersed with

areas having no pits.

The method of claim 4, wherein defining (908) the disk angular
orientation features (114) comprises defining optically readable indicia

on a planar surface of the optical disk (100).

The method of claim 4, wherein defining the disk angular orientation
features (114) comprises molding disk angular orientation features
(114) into the optical disk (100).





