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(54) Title: REMOVABLE OPTICAL STORAGE DEVICE AND SYSTEM

(57) Abstract: A user-removable optical data storage system is provided. A rotatable first-surface medium is enveloped in & car-
tridge. The cartridge provides relatively large data capacity such as about 0.25 Gbytes or more despite a relatively small size such
as about 35 mm X 35 mm X 3 mm. Preferably the cartridge substantially seals the data surfaces of the medium when the cartridge
is withdrawn from a drive and at least a portion of one surface is automatically exposed to the objective of an optics arm when said
cartridge is inserted in the drive. Tracking involves fotating an optic arm about an axis parallel to the disk rotation axis. Focus can
involve pivoting the arm about an axis parallel to the disk surface.
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where, for practical, historical or other reasons, an optical storage
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about 10 0 ) referabl more  than about 75 nm By about
35 nun) g%%@‘}%%ﬁjgesdgdg@o CeBpgt dﬂm) apd gligity) vespatile disk (DMnpl es of
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conput er $uf; r l.diaital assistants PDAs), and the |ike.
v hg. o™ aEeR, S5 A0 ol Aty s TR RisPR Apratcaerinin et ot ¢
devi ces, Vet far predieal, Astortchbér thtrlradsOng) ShSpNALl SEIBELE QNG WYL RSS! O @
d for a data storage system

(and/ or LL.ize.pre-stored ta there is a nee
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devi ce fom,prefehatihas morsthan absitisyhfdn BRAYnEQL dBnension, and preferably having
at least one cross section no more than about 100 mm by about 50 mm, preferably no more
than about 75 mm by about 35 mm) and/or a mass of about 12 oz (about 1/3 kg) or less.
Examples of personal electronic devices include music reproduction equipment such as small
tape players with headphones or MP3 players, cellular telephones, dictating equipment,
digital cameras, at least some types of small computers, known as personal digital assistants
(PDAs), and the like. ‘

Owing, at least in part to the great popularity of personal electronic devices, and to

the fact that certain personal electronic devices store (and/or utilize pre-stored) data there is a
need for a data storage system and/or medium which is compatible with at least the size and

. weight constraints of personal electronic devices. Various types of storage systems have

been used or proposed for some or all kinds of personal electronic devices, but have proved
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the personal computer. To store new images on the flash memory, flash memory is then

st ad

refreshed, with loss of previously-stored images. Flash memory is re-writeable (i.e. is not a
write-once medium) and its high cost makes it generally impractical to use flash memory as
the medium to both capture and store (or érchive) images (in a manner analogous to
photographic film). Typically, once the on-board flash or other memory of a camera has
been filled with image data, the photographer will either download some or all portions of
the stored data (thus requiring ready access to, €.g., a personal computer, or other data
storage device) or erase some or all of the stored images, typically in an irretrievable fashion.
1t is believed generally undesirable to provide a system in which image data can (and/or, in

practice, must) be erased, since this creates the potential for accidentally erasing images
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to 0.05 typically have severely limited capacity often providing storage for only a few, in some cases
only about one, image. It is believed that a practical digital camera, especially in light of the
film camera paradigm, to which many photographers are accustomed, will have the ability to
store at least about twenty images, preferably at least about three dozen images, and possibly
many more, on each removable medium unit. Accordingly, it would be advantageous to
provide a system and storage medium usable in a digital camera which can store
approximately twelve or more digital images, each image requiring about one megabyte or
more of (possibly compressed) data

In some systems, including magnetic recording systems, optical recording systems,

and others, an attempt is made to achieve high data capacity by placing the read/write head

(or objective) nearly in contact with the disk, such as less than about 0.025t0 0.05
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ARSI R PO M
- photographers are accustomed, to provide a system and storage medium usable in a digital
camera in which the cost, to the consumer, per image is reduced, e.g. comﬁared to current

electronic media used in connection with digital cameras.

In addition to the storage medium being advantageously sized for accommodation in
a camera which is sized similarly to prior film cameras (such as typical 35 mm film
cameras), it is believed also advantageous to provide a removable medium which is sized to
facilitate handling and storage by typical consumers. It is believed that there is a practical
lower limit on the size of such media, €.g. since units which are too small will be susceptible
to being lost or misplaced and may be difficult for consumers to handle, particularly those
with limited movement or disabilities. Thus, the removable media preferably are not
substantially smaller than items which are generally near the lower limit of what may readily

be handled, such as coins, stamps, and the like. Accordingly, it would be advantageous to
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surface media, i.e. media in which the read/write beam traverses a relatively thick optically

transparent layer before reaching the (possibly composite) recording layer. Fig 7A illustrates
one type of second-surface medium. In the illustration of Fig 7A, a composite (multi-film)
recording layer 710 includes a recordable dye or phase change film 712 (formed from any of
a number of known materials), typically adjacent one or more dielectric films 714 (provided
for thermal management, protection from oxidation or other environmental attack, and the
like), coupled by an adhesion film 716 to one side of a transparent (at the read/write beam
wavelength) layer 718 (such as glass, polycarbonate or other polymer). The interior 720 of
the transparent layer 718 is opposite to the operational surface 722 where the read/wrife

beam 724 first arrives. In this context, phase change refers to changes in the phase of the
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e.g. from reflective film 726 (which may be coupled to a lower, e.g. polymer, layer 728).
Thus, the read/write beam 724 "sees" the transparent layer 718 before it arrives at the
recording layer 710. In this way, the recording layer 710 is the second layer of the multi-
layer medium 732 which the read/write beam reaches. In addition to the increased sensitivity
to aberrational effects that arises from the relatively longer light propagation paths, many
“ aberrational effects are exacerbated by the cone angle and tilt (non-perpendicularity of
optical axis with respect to plane of recording medium). As a result many previous optical
systems have used rail or similar linear guides for tracking, in order to avoid substantial
beam tilt. '

In optical storage utilizing marks written by laser in some recording material, storage

capacity is limited by the minimum size of mark that can be written. This is set in turn by
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train. Therefore, the substrate's properties ar nt, as well as the
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densi ty. efeetsm ot siesinsystemawaiergs bagaN AT foviled i abatdditiiOnSrase dibgNA i's
increasegi. Thus,, - a given nechani cal tolerance such as disk tilt wll~(in

t he absericas! fsrsf\gﬁvgg(gg AEp -gregﬁeae@ec&s on aberrations as the NA is increased. Thus,

a given mechanical tolerance such as disk tilt will (in the absence of servo correction) place a
limit on the NA that can be used, and hence on the storage density. Thus, the practical effect
of the increase in aberrations resulting from second-surface media is to limit the NA, in turn,
effectively limiting data spatial density.

Some or all of the'_aberrations arising from the presence of the thick transparent layer
718 can, at least theoretically, be partially compensated for by using lenses or similar optics,
although these may undesirably increase the cost or degrade the performance of the system.
Moreover, such compensating lenses typically can only provide such compensation for a
single, pre-defined thickness of the layer 718. Because there are likely be to spatial
variations in the thickness or other properties of the transparent layer 718, such compensation

may be less than desired at some locations of the media.
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second- s #R8eY Geaim) and epticalhetrarspamsnie layetsabieredt yeashoreksut L€ SF the CD-ROM
or DVD. This protective layer is sufficiently thick that it exacerbates certain aberrations {(and
results in relatively high sensitivity to beam tilt) and thus, in terms of the optics of the |
system, the data recording layer of a CD or DVD is not the first surface of the disk which the
read/write beam reaches. The need to accommodate the optical effect of the protective layer
has consequences for the data density of a CD-ROM or DVD. Effectively, the data density
provided in the CD or DVD is limited by the presence of a relatively thick protective layer.
The presence of the relatively thick protective layer is, in turn, substantially dictated by the
fact that the CD or DVD disk is otherwise unprotected, i.e. is not enveloped in a cassette or
other covering. Rather, the relatively thick transparent layer 718 means that scratches, dust
_particles and the like are spaced sufficiently far from the recording layer'that they are

. substantially defocused and occupy only a small portion of the incoming beam. Current

optical storage devices such as DVD devices provide for storage of about 4.75 Gbytes of data
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for such devices. In general linear actuators are relatively high-friction devices and require

precise track alignment. Linear actuators typically add substantial thickness to a read/write
or drive device and generally do not scale well toward miniaturization. Thus linear actuators
have, in general, found greatest use in applications where thickness, access time, bandwidth
and power consumption are of less importance, and typically are used in situations where the
moving read/write head is relatively massive. Accordingly, it would be useful to provide a
optical data-storage medium and/or cartridge configured to accommodate a non-linear, such
as a rotary, actuator.

Although the size, shape and weight of removable media for a digital camera can be
of importance in the success of a digital camera, the configuration of the removable media

(and enveloping cassette) is strongly tied to the configuration of the read/write device (the
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be configured for recording on both surfaces and the cartridge is configured to permit
actuator access through either of two opposed cartridge surfaces. The read/write surfaces of
the disk are substantially sealed when the disk is removed from the drive.

In one aspect of the invention, a user-removable optical data storage cartridge is
provided. The system can provide relatively high data densities, including densities similar
to those found in DVD systems (about 2.6 Gbit per square inch of data surface) as well as
higher data densities such as about 4 Gbits per square inch or more. The system provides
relatively large data capacity such as about 0.25 Gbytes or more despite a relatively small
size such as about 35 mm x 35 mm x 3 mm. In one aspect, the medium is a first-surface
medium. Preferably the cartridge substantially seals the data surfaces of the medium when
the cartridge is withdrawn from a drive and at least a portion of one surface is automatically

exposed to the objective of an optics arm when said cartridge is inserted in a drive,
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a first axi,g, configured to provide optical access to at Ieast a first
arcuat e ré‘@?ijcﬁmp@al%P%d%@ arepats pesitipanlagg sud arcuateregiote in a | ocation

adj acent. an oPl}ihe &idtnefindattt bAd bird il tOBitih #PuRlie?6F dkfed RtaRiae
rot at abl e about a sécond axi s;
positions in alignment with said objective end; and _
providing laser light along said optical arm to said objective end for diverting from

said objective end to said plurality of desired medium positions.

According to another aspect of the invention, there is provided a method for optically
reading comprising:

providing a user-removable cartridge having a optical first-surface pre-recorded
medium mounted therein for rotation about a first axis, configured to provide optical access to
at least a first arcuate region of said medium;

positioning said cartridge in a location adjacent an optical arm, said optical arm
having an objective end and rotatable about a second axis;

rotating said optical arm about said second axis to position said objective end aligned
with a plurality of desired arcuate positions along said arcuate region;

rotating said medium about said first axis to position a plurality of desired medium
positions in alignment with said objective end,

providing laser light along said optical arm to said objective end for diverting from
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rotating said optical arm about said second axis to position said objective
end aligned wth a plurality of desired arcuate positions along said
arcuate region; rotating said nedium about said first axis hf i
plurality of desired nmedium positions in alignnent with sazgj Q@ﬁ&tm
end; and providing laser light along said optical armto said objective end
for diverdiidgbi h da;Q b e5 k¢ t | dmral ity of desired nmedi um
posi ti ons.al Aglggdrstg&i@nega?gggﬁgllﬁglﬁw\éggggﬁdo@ec? ecbloﬁﬂ\slg%%agﬁ, there is provided
a nmet hod for ogeteeting st leastatirsh gharestpristisiof fightmefedte frgmasaidsdesireemodiabl e
cartridge Bﬁﬁ%&g a optical first-surface pre-recorded medi um nounted
therein 8 ation about a first axis, configured to provide optical
access to at least a first arcuate region of said nedium positioning said
cartridge in a | ocation adjacent an optical arm said optical arm having
an obj ective edtPCartng ranOHST aspepbefithe invewtion thexe is;previded ameppasatds ot i cal

ar m about ' . ' ,tion said objective end aligned wth a
pl ural i tyog?éagl s??@gglgf&étazféﬁggg@ ions along said arcuate region; rotating
sai d medi um abeuwtrtsdgechdvingdn eptical fimt-poice irevrding medalnh inouafeddratingdr medi um

positions_in.ali.,gnment with said objegtive end; providing |aser |ight along
sai d opti Epth ?‘H%nggﬁt&x’ébﬁl%@#q%\’i’én&e%gf# shutigr noveblagria a rrchenical dinkexe, 2003
sai d obj egbivefiRPHodiGors dhisktAENRbdivg i ; ' otd 2Bk i
detecting at | eas 0a first chlarg(%tag%i:gg%idg%%i}l&ﬁi gﬁglﬁ%ﬁ%&sﬂg& ror%lgdélﬂlé’n’
desi red nB¥RQsHAS g3 desist & Brst arcnatesegipngf sasd mediumer aspect of the invention,

there is provi t.us f.or . opt.i.cally r.ecordi.n ata, conprising: a
cartridge havi %gqu%ﬁg%%?%%% ‘#PP%‘E%QIE% ?%{ggal?lé r%ﬁﬁ%cahg’gﬁgﬁ?%%f’é%ak ff&ei n
for rot ataidoptitalutmdatingsin objdctive andlatbiotaalilg about ialsséorsinptis Sheryapl €, Vi a
a mechanical |inkage, froma first position, substantially sealing said
medi um i nTSRPRFEdY ﬁ%ﬁipﬁaélpmtn& gpid agtogatically moges,wid shpttar to saidbsecend i r st
arcuate r@giiQsh;of said nedium means for assisting in positioning said
cartridge in a’location adjacent an optical arm

means for rotating said optical arm about said second axis to position said objective

end aligned with a plurality of desired arcuate positions along said arcuate region;
means for rotating said medium about said first axis to position a plurality of desired
medium positions in alignment with said objective end; and
means for providing laser light along said optical arm to said objective end for

diverting from said objective end to said plurality of desired medium positions.

According to another aspect of the invention, there is provided an apparatus for
reading optical data, comprising:

a cartridge having an optical first-surface medium mounted therein for rotation about a
first axis, and defining a first window exposing at least a first arcuate region of said medium;

means for assisting in positioning said cartridge in a location adjacent an optical arm,
said optical arm having an objective end and rotatable about a second axis;

means for rotating said optical arm about said second axis to position said objective
end along said arcuate region;

means for rotating said medium about said first axis to position a plurality of desired
medium positions in alignment with said objective end;

means for providing laser light along said optical arm to said objective end for
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said optical arm having an objective end and rotatabl e about a second axis,
wherein, in response to said positioning, said |inkage autonmatically noves

said shutter to said second position; neans for rotating saﬂgpqﬂq]\taﬂ[]@@m
about said second axis to position said objective end aligne ith a

plurality of desired arcuate positions along said arcuate region; means for

rotating ' 'nﬁqﬁ! : :SaJ I LSt | osition a plurality of
desired rargjgllu p(%isf ?%lla%ﬁgcyﬁg%rﬁ %ﬁ%@ﬁl@@@h&gdgﬁae ’6’]‘3@8{‘} ltéq{’ﬁ’, d nmeans
for providing hasmes fdridgtetting cnggsahdt pstiadhkt dticaltohasictisabbEedh vefleerd f or
diverti ngﬂf rom.aaieﬂ.&‘obj ective end to said plurality of desired medium

posi t i ons FORLEAE Hi%HY™ -0 anot her aspect of the invention, there is provided
an apparatus for reading optical data, conprising: a cartridge having an
optical first-surface nediumnounted therein for rotation about a first
axis, and def i diosgrding foragvthai aspoot ebitposiverticd, tHeeastpravifled s tataredsadiag r egi on
of said id'i’”% Teans for assisting in positioning said cartridge in a

| ocati on adij ate iy BHS]B%I ical arm said optical arm having an objective end
and rotatabl e ah@bitrae;second axis; neans for rotating said optical arm
about said second axis to position said objective end along said arcuate
regi on; means faopticeraedraigs dayied conpdiédinsaldaubstedd, dvifereis said wpscal cecopoding i on a

plurality ' [ sidtions.in ali nt with said objective
end; neansl%éﬂ?cy(%\glgﬁ%e%%l%?e@ F?ljﬁ?oraﬁngﬁﬂedéﬁrg%t ical armto said
obj ective end Wﬁéreikﬂdﬁicﬂre@ox'&@f 180&3indisvetiatd ete FAAMONRA a8 2 OBa @61 MG 84 tO

said plurality of desired nmedi um positions; and neans for detecting changes
in at | eakscomfing layer repitipeed with sespeqt éo said pubstrhtelsueththat ssfd recorsiing layennas hied

medi um | t Q300 nect of .the invention, there is.provided a
dat a rec%ﬁ{\agy P%gé? um cyb rl?rgflﬁgﬁ aar%g%éysw;qn%?ma 8&?&8&%%‘@%‘{?}%@&@ 9 er
coupl ed t perstomil sutiet oabad divkewithoutshé Slesdifbi Gl réadeR Wit Bearh &Y 8avdrfic| udes
at | east t%rfiBSt‘Op ical recording nediumfilm i
ough said substrate, and such that said optical recording medium film is spaced a distance
from said operational surface which is less than about fifty times said wavelength, whereby

said data recording medium is a first surface medium.

According to another aspect of the invention, there is provided a data storage medium
comprising:

a substrate;

a optical data storage layer coupled to said substrate, wherein said optical data storage
layer includes at least a first optical data film;

wherein said data storage layer and substrate are fashioned as a rotatable disk, said
data storage layer positioned with respect to said substrate such that said data storage layer can
be optically read by providing a read beam, having a first wavelength, to an operational
surface of said disk, without the need for said read beach to traverse through said substrate,
and such that said optical data film is spaced a distance from said operational surface which is
less than about fifty times said wavelength, whereby said data storage medium is a first

surface medium,

According to another aspect of the invention, there is provided a drive for reading data

on an optical media disk, said disk defining a plane, comprising:
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wherein said recording |ayer and substrate are fashioned as a rotatable
di sk, said recording |ayer positioned with respect to said substrate h
that said recording |layer can be optically read or witten ma
read or wite beam having a first wavelength, to an perational surface of
said disk, without the need for said read or wite beamto traverse through
sai d substrate - Eleo ¥ ' ding nediumfilmis spaced
a di stance fr:(a)S gg]lﬂ Hg%erﬁj%tﬁlh%?gpqé%%gg?gﬁféﬂg’i s less than about fifty
ti mes sai d waval anythhyinglasobjegtiveaidlndanied fecotating gaiduch abvits teackinpixis to

e B SRE e tohn ARt B G or rSe e oo el ik
storage | M@&a&&@é}ﬁﬂbéiﬁga &fdsganﬁ%s%meﬁ to mﬁgpglbffa £8th LaRRrkiGRks %ﬂggitdg torage

| ayer includes at | east I rst optical data m wherein sai

st or age | elyjestiveredd baingtspared fmmesdid disk ankésiarms ofiatrletshnlahit S0dnisiometasd dat a
storage | ayer sitigned with respect to,said substrate such . that said data
storage | ayer ggaﬁer ’%‘t 8?%??:%1‘?‘11{@]:%]&8 pwl%qlgﬁr (]ﬁgﬁbeﬁgng %H@ﬁﬁé 0&@9‘11‘{?96“&1
first wavef@nuidh addherceapsialdi®nalg surface of said disk, wthout the need
for said read beach to traverse fhrough said substrate, and such that said
optical data f&nhaptical dgfedenwhictidstealn dight refastedifidmmait disk.onal surface which
is less than about fifty times said wavel ength, whereby said data storage
mediumis a first surface nmedium According to another aspect of the

| nventi on, -t heAgedigingioNndiRst apddt oF e idenfiGtheig istbAdedih AicAPIAS aliveredi a
di sk, said disk defining a plane, conprising: 10c 2 0 NOV 2003 a spin drive
for rotat¢gPrHHigd di sk about a first axis; an arm having an objective end,

mounted for rofati sai d _ar.m about tracking axis to. position _said

obj ective end ?Wlﬁpﬁﬁﬁﬁgﬁ?m{m&’I’P%ﬁﬁfza‘g’ﬁ"eglaﬂf%ragf’}‘{%ﬁl@f S ER I‘ﬁ%%%ﬂf“%‘?ﬁ% of
sai d di skplangai d tracki ng axis being substantially parallel to and spaced
from sai dpfi rst axis and said objective end being spaced fromsaid disk a

di stance of at at a@sthaxingan obiechive prshstid esm movablade posigian saidwbiestive amd ipur ed
to providg; - : ' | -hwve end of said arm and
{2 Pr oVt dRiddisl widh ARy o iRy B i BoSifbih AR

a laser light source configured to provide a laser light along a path to said objective

end of said arm and thence to said disk; \

a detector configured to receive a laser light reﬂected from said disk, wherein said
laser light source and said detector is integrated in a chip;

an optical quarter that converts said laser light to circular polarization and that
converts said reflected laser light to horizontal polarization; and

a universal serial bus data interface for communicating data between said drive and a

host device.

According to another aspect of the invention, there is provided an optics assembly for
use in conjunction with an optical data disk, comprising;

a vertical cavity surface emitting laser (VCSEL);

a light detector; and

an optical relay system which guides a laser light from said VCSEL to a selected
region of said optical data disk and which guides a reflected laser light from said optical data
disk to said light detector,

wherein said optical relay system converts said laser light to circular polarization and
converts said reflected laser light to horizontal polarization.
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an optical detector which detects light reflected fromsaid disk. According
to another aspect of the invention, there is provided an optical data
drive, conprising: a spin drive for rotating an optical med@ﬂj!Ns@Vaaﬂﬂa a
first axis, said disk defining a plane; an arm having an objective end,
said arm novabl e to position said objective end in alignment with any of a

plurality of rafiadrdp@sbbhAs e@ﬁec%&"ﬁﬂe%%mog, éhgl%qg Pfdv%éfd DHpAGS jsgur ed
to provide a laser light along a path to said objective en sai d arm
and thencelntC@n@%ildndﬁiitgll@,ptlaaidhtaemrage,comphgiug:ed to receive a laser |ight

flected f ' i sk, wher.ei,n said. | r.light source and said
L o ST B bR e S e R
| aser |igidsetlgphei rcul ar pol arization and that converts said reflected

llaser light to horizontal polarization; and a universal serial bus data
interface for A#SLHBIAOVISE data between said drive and a host devi ce.

According to a : | h: LS.l ovided an optics
assenbly for Egg&?%rggaﬁ?é&tﬁg%g 8%%4%\/1%%}?)1%@% %é‘lﬂ%é@tsgor %Wf:dlgg’m%? sing: a
vertical cavi tygnspti¢ahedayesyisten whichamédes 6MEFRIse) lightdrdnk 94l l-deit 16k Sdirc@fch an

optical rela stemwhich guides a |l gser. |light fromsaid VCSEL to a .
sgl ected S?lgép(i#gmn S Sgﬁgg‘?:% gy andgyigh E%W%Wﬂ@ﬁp@i%ef&%ﬁpw@
| aser |i ghfordgeamdidhdo 908 UeRbioflata disk to said Iight detector, wherein
said optical relay systemconvérts said laser light to circular

pol ari zati on arndheresp paie faser light doures amksaididétecter art farirtedton dwimgle omegrhted

pol ari zat | . . ' Lo anot her . ect t.he

i nventi on,c Ht lte%'{e%qvéte’gvrv %@%{1&125%9 éa?@é%%gl{ggdggggteglo‘\?onﬁ%%s S %Faggﬁ],@ﬁq (B'f?“\lﬂrt h
optical dabhrigstioreael, conoertrsaid reflectad ser laghe tavketizomad polafizaiora pl ural ity of
data bits can be witten and read using a |aser |ight;

According to another aspect of the invention, there is provided an apparatus for
optical data storage comprising:

a rotatable, user-removable disk;

a drive, couplable to said disk, for rotating said disk about a first axis;

an optics arm having at least a laser source, a detector, an objective end, an optical
quarter, and a focus actuator, wherein said laser source and said detector is integrated in a
chip, and said optical quarter converts a laser light to circular polarization and converts a
reflected laser light to horizontal polarization; and

a tracking actuator, coupled to said arm to controllably rotate said arm about a second
axis, substantially parallel to, but spaced from said first axis, to position said objective end at
desired radial locations adjacent said disk.

According to another aspect of the invention, there is provided an apparatus for
optical data storage comprising:

a rotatable, user-removable disk;

a drive, couplable to said disk, for rotating said disk about a first axis;

an optics system comprising a laser source, a detector, and an objective end;

a focus actuator for moving at least a portion of said optics system for adjusting focus
of light from said laser source on said disk, wherein said moving is performed while
maintaining at least said laser source and said objective end in a fixed spatial relationship
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a laser light source; a detector that receives a reflected laser light from
said storage nedium and an optical relay system which gui desgﬂi@p\f 3
light fromsaid |laser |ight source to a selected region of sai 0 Eﬂ
medi um and whi ch guides said reflected | aser light fromsaid storage
mediumto said detector, wherein said |laser |ight source and said detector
are for megitRfespedttdhEarioficpgrated circuit substrate, wherein said optical
rel ay systemconverts said laser light to circular polarization and
converts said reflected laser light to horizontal polarization. According

opt cal aat a orevapinetink PEFRBEARe IR bk, BHEX BERIR0 AARBRARUo 0 e,
coupl abl eoptica$ diid stbrsde congirisig: at i ng sai d di sk about a first axis; an

optics armhaving at |east_a |aser source, a detector, an objective end, an
optical quar t&¥seragrovabledisk ralatatila about st exis te deing adigk pledeir ce and sai d

detector is 1y garatedibiled, ofhlR APLAMLL P AR LG gonverts a

| aser light to Circu polarizatron an nver ctéd | aser light
to horizontal gobickaah heving ankdas alliRekiune:, adtieaion and afUBjetlivd; @ngai d armto
controllably rotate said arm about a second axis, substantially parall el
to, but spaced focssreuatar farcentrellably pivetinmid ppiicabamyalmit er exis sulsiantially

the 1 nverf i« RO USRS Rabr TR R s e AP R Bty blrehe M aBREGe ©
‘conprising: a rotatable, user-renovable disk; a drive, couplable to said

disk, for rotating said disk about a first axis; an optics system
conpri sing a |Aewrdigg e aeother agpect of e, invandionsthersjie providedandpparatus fers

actuator for i | east. a portion of said optics systemfor adjusting
Orfeatiad Bt soiBicing

focus of source on said disk, wherein said noving is
performed whil gusdratmbaatie G3kalotdt£A6 bbsimhdirstasil tosdefihe@ didkcblamd;d obj ective
end in a fixed gpatial rel ationsh'i(p 10e 2 0 NOy 2003 with respect to one
anot her . a drive, couplable to said disk, for rotating said disk about a first axis;

an optics arm comprising a laser source, a detector, and an objective end;

a focus actuator for controllably translating said optical arm in a direction
substantially parallel to said first axis for adjusting focus of light from said laser source on
said disk.

10f



Accordi ng to anot her aspect of the invention, there is provided an
apparatus for optical data storage conprising: a user-renov Ioebgnv
rotatable about a first axis, to define a disk plane; a dri |2903

to said CBI&‘EFEESCREI@UN‘GFSIQ{E’DWH@G ut a first axis; an opiics arm

having at | east a | aser source, a det ector and an objective; and a focus

actuator for dhgltlrmlalp&tslpyctpae\xmw Df}atﬁ@td:ab@tblﬁ&{g @ftidgbatdordng 8Xdrs
subst anti al I |l el to said disk plane for adjusting focus of Iight

from sai ¢ \ég? QL sy enti@nsk. According to another aspect of the

i nvention, th t.ica t.a stor
conpri si ng: aqﬁ ezri-%ragnnglbg‘?g bgﬁ IE%Q&E?&&%B{I ngpv%u%ea S ch(ﬁbwﬁgfl ne
a di sk pltheegrtridge df Fige 1, muﬂhr@ﬂo@n&@b@dhﬁlexﬂbs&me frédent Pivadticdg sai d di sk

about a first PaX| s, an optics armconprising a | aser source, a detector,
and an obj ect ilf& a0 cxﬁlofj%'iﬂ’g PSESPERitve visvs el s devisk oA Big, 2t alsmddpiatinggins ai d

opti cal tially parallel to said first axis for
PR Pplop L ARSI,

adj usting Tocus of 1aser source on said disk. | of 2 0 Nov
2003 BRI EF DEgergelmla@bp flan Vids SRAIM WGRdRheertel chssefle, PANBPRPLdoVEr iBVEDT an
opti cal recordl n I’(Iid e g@gordl nq to an enbodi ment of the present

i nvent i ofSCEpE A ‘5%5? B Praset iRy HeRss pect i ve view of a drive

useabl e in CorFi%(g115er:rt\fﬂsis@ctl&apvﬁﬁrt&l«fe'n%%ggine@ Yorki Qccor ding to an
enbodi nent of t resent invention I's an ex Ibded top perspective

vi ew of the déig- @S@fSId%-@evazondlw dém mtuatgl; arimusableih edewkcfias ithan t he
cartri dge&n‘?notdﬁn tPBB‘é@%‘%ﬁ&ﬁ“ﬁiﬁ&?@gp pl an view of a drive and inserted

cassette according to an enbodi ment of the

present i nventHign7AF7B.anB 7Car@ cRkO8% 1504 WieothrotigB 14468 % @drmgq:a!tmﬂgoﬁ 5 of
Fig. 4, Fig. 6 1s a sjde-elevational view of an actuator arm usab In

connect i éﬁCQMdtsl‘i‘r are andipocimiadiments phispredissmediyaetpeotivel Bi gs. 7A 7B and
7C are cross gggly ﬁ@ﬁlexﬁﬂ'oﬁ%toyi') &B%l\)&:”é@ bF gEMdé:e%I' LR hRRd Wedia i in

connection with an embodiment of the present invention;

Fig. 9 is an exploded bottom perspective view of a cartridge with non-movable
window covers éccording to an embodiment of the present invention;

Figs. 10A and 10 B are exploded bottom and top, respectively, perspective views of a
cartridge for recording a single surface of a recordable medium, according to an embodiment

of the present invention.

Fig. 11 is a block diagram of a main circuit board, usable in connection with the drive

of the present invention;

Fig. 12 is a top plan view of a layout for a circuit board of Fig. 11, according to an

embodiment of the present invention;

Fig. 13 is a partial cross-sectional view through the central portion of a disk and

cartridge, according to an embodiment of the present invention;

Fig. 14 is a partial cross-sectional view of a mechanism for engaging a spin motor
hub;

Figs. 15A and 15B are side elevational views of an optical arm latch in first and

second positions, according to an embodiment of the present invention,
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second-surface and two enbodi nents of first-surface nedia, r Y £l
Fig. 8 is an exploded top perspective view of a cartridge fofﬁﬂfﬁﬁ‘mﬁm
hubbed nmedia in connection with an enbodi nent of the present invention;
Fig. 9 is an eips dd€dnbdtiDonre ped sleeaidnubvivivewt &f opticedrhy lad86n Wodiflons

non- rmvabée Wi gd%%overs according to an enbodinent of the present

i nvent i orcOTEFRPDAMNEAR thasg depicisd Ap Klgsy b4 aedi] Hhirewastively, nowrdingspent i vel v,

per spect i aaghodiB¥S o?kh Jor-TE MmN .for recording a single surface of a
recordabl e nedi um ac%rgredlﬁng%%g?h enbodi nent of the present invention.

Fig. | | is aHpodksdipagidpespeaivaniow 6f 4 eiirddgbaasbr ilsMalige hBhe@pnect i on
with the drive of the present invention; Fig. 12 is a top plan view of a

| ayout fJPOEMEDf BIGF a“b%‘graﬂc?i ing;tg ong embadimsptpfiihe prssent inventionti ment  of t he
present inventgigd;17GLY- ' It 0ss-~Sectional view through the
central portic_)r:gécq)fwaaLh gilg%&aérﬂeﬁ%ggtptre%sg%%&hé%@gﬁeﬁ{BPQ[%Sd’aﬁ?dg%B S:of the
present irRspsativaby of Bptical tdmpsnantpadchiditg L LstRE e BAthe \pr&dhOhvéntBRE hani sm
for engagi ng anmgln rrgtor hub; F% gs, 15A and 15B are side el evational views
of an optical AP’ SEIP PANFMGH Pt ontisal comeponents aedording & amersbediinent afthan
enbodi nenireseht nenhtmesent invention; 11 2 0 NOV 2003 Figs. 15C and 15D are
end el evational views of an optical armlatch in positions corresponding
to those depi digH20A ard@oB a6 sidarttvatiom] ancapetdvaueta viacTadiopticd] Aran

enbodi ne : resent inveption; Fig. 16 is a partial perspective view

of a car %?(%gléltgiqﬁ?%an%?a‘i“ﬁnﬁgf&'ﬁtpfﬁﬁmam HHORer - movenent mechani sm

accordi ng to (Higs. 2racatimeBtar®bidt BRvREGHEHews BY gﬂﬁéapé}}rfslzdngsfomggac%gorg' 8 are
top plan views, o

schemati c, Sr spective, partially exploded, an
respecti\?ﬁ?‘{'}, Ingfto gmbpdimenisorfiibmpissent aevsotiei:ng t o an enbodi nent of the

present inventg Qi is ki ' J.on. plan view of. optical. conponents
according to _arllé)enﬁcs)gib%g%%%g#%te (Ia‘}e’ g@%@%%"ﬂl#&ni"%ﬂf a[gﬁ%lga_? C%ﬂaand 20B are
si de el evatdrdinglto amdméndinenevithe paakntinessionf an optical arm

Fig. 23 is a side elevational view of an optical arm and focus actuator according to an

- embodiment of the present invention;

Figs. 24A and B are partial side elevational and perspective views of an optical arm
according to an embodiment of the present invention;

Figs. 25A and B are partial side elevational and perspective views of an optical arm
according to an embodiment of the present invention;

Fig. 26 is a schematic perspective view of an optics configuration with coaxial
detectors, according to an embodiment of the present invention; and

Fig. 27 is a schematic, side elevational view, partly in cross-section, depicﬁng an
optical arm with a linear focus system according to an embodiment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Fig. 1, according to one embodiment, a removable, recordable optical
storage cartridge 112 includes a rotatable writeable optical storage disk 114 surrounded by a
cartridge body having an upper wal} 116 and a lower wall ] 18 joined by a substantially
rectangular side wall 122. In one embodiment, the medium is an InSbSn phase change

medium, of a type used by Kodak, in connection with 14 inch optical write-once-read-many
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according to an enbodi ment of the present invention; Figs. ﬁﬁﬁﬁ&ﬁﬂiﬂ
are side elevational views of optical arns and focus act uat o g
to. enbodi nents of the present invention; Fig. 22 is a bottom perspective,

dibek prodene. off xamplié ftsaita&élﬂﬁﬁan aceAbal A9 k0 AN gbodi nent
D e bhgsany . Ff g ;11125%11 is a side ealreevat I ona vrsew of "an opti cal

g]; mt gﬁdpr @né%’l nvgﬁil %Téc&uah ﬁglqdwarﬁ suétablods prdinst-soffatcmegings ehich a
i nvent i onpedting s s&%énam!f&naéh? éaib dg%cg gjr?gﬁfeona' %gd persgec“ve

views of an optical arm accor atdkcaphe yspk Wi range

i nvent i of lasegkight FeguenttsBe.ar &orﬁaﬂﬂolnﬂl oSlestro€l169 Ak &r}?bﬁeﬁgge%ﬁg&%%éﬂive

views of .an o |caI m according to an enmbodi nent
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a disk 114 formed using s
816b and the disk 812, e.g. to avoid contact with or contamination of the data-bearing

portions of the disk 812.

Fig. 13 depicts one manner of avoiding entry of dust particles and the like into the
interior of the cartridge via the hub area. In the embodiment of Fig. 13, an annular
labyrinthine seal is formed between the hub region of the disk 114 and the interior surfaces
of adjacent regions of the upper 124 and lower 126 cartridge components. In the depicted
embodiment annular tongues 1312a, 1312b, 1312c¢, 1312d extending inwardly from interior
surfaces of the upper 124 and lower 126 cartridge components interdigitate with
complementary annular grooves 1314a, 1314b, 1314c, 1314d formed in the hub region of the
disk 114. Other labyrinth configurations can be used, such as providing tongues on the disk
and grooves in the cartridge, providing maze-like lateral interdigitations and the like can also
be used. Without wishing to be bound by any theory, it is believed that labyrinths can be
constructed to provide an effective path which is sufficiently long and contorted that it is

statistically unlikely that a particle, of a size commensurate with or larger than the objective-
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iumw || be substantially rigid. Another exanple of a nediumthat can be
U’:‘gd i n enbodi nents of the present invention is that descri bezcm]rNgvsrzﬂ[B
Patent 4,816,841 of Kurary Plasnmon Data Systens Co., Ltd., wh 'S ‘a
exanpl e ofo-racdiedi distuwie] thnspeRb@at tie ssAbS k! @lin@ideri%’fh‘cg&rgélﬁhgg%{%ggﬁyfg eaaIr ][l sone
enbodi nents, _be adhered to (or otherw se coupled”to) one aces
of a ri gi kPt {5dhe anscied sizelnaselef partitlgs, dxpeostpmtfichy pekriiindme MRy, fFe coupl ed

. rouflokvip oHRY. e cour
ot uncousied e MRRLLAR L4, PIABheGoritohichaytebaetmmiopmeng Bpaet ed
in Fig 8 8i6bwite thacdriidied 12 12rehived 88 e dﬁ@@{b%hh%r‘%gglaa\baon'r' hd or

- id filmtype disk, 812, the disk 812 Is preferal OOF W t
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| el h tral enin
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or_cont ami nat | Rrefendvly, e thaiarb Qbhighre @l 4 FANSuMlee it th ot Bhf firde 13
depi cts one_nmanner of avoi ding entrg of dust particles an e i nt o
the i ntRFHEMpFuchis depietediinbe. 7id t mfﬁmhmﬂé/a:lomt@os;ta) ridﬁmiﬁg???g m‘rﬁ ﬂg flh g .
\ | N | ..is farmed hetween the hub

L S e AR bR R ALy RIRL B EED RS R g0 o8 of
and | owerto iRGsubatrate od gehichoipp arrdeposited. tThE sﬁ&_@ﬂﬁél&gfs i@ﬁ&)?éyllmey QQI}H ey
t ongues 12 1312b, 1312¢, 1312d extending inwardly omrnterior

surfaces 1®fs °%Hr'é“ gbé% POII‘EﬂFegﬁ‘Ha Peksatethiskness Emliﬁgle' 11; gwgam@’r%(tlﬂé-ll ngxrnri;% gl It ﬁt e
Wi | 1314h. .. 1314c
the hub r gt on s praatit B 70 AUt e Rt 102 B dehetan be
used, sucdhiemoprsyviack ofthe disjuashan whbe tioi disk isa‘@gh@tﬂpl@qjl{;ﬂﬁng ) ggnclag}ig%ﬁ;% g dge,

I di : -1 i ke | | ipterdigitatiqns an elike c )

PO oL TR ok bR AT, s PPl s, LS L ke can sE be

| abyr i nt HBe disk pher toGeasiinipusit ebotdnP RN 1748 W&@HE@E%eH%%bBMeq%&g F%?Bf%%
sufficieqtl .long and contorted that it is statistically untikel : 8
particle, aﬁ Imadswp elohesingle filne 744, tIf desiredaz thin cddtiap ($ueh ashjfewtnioleculd

ek & | SRR G ra e seal,.e.g. considering,
1[\2(\:/ t (2)?23338% as a%’gk?g%ﬁ?é%?f r ee-?e%{pl%l@ﬁ H%It)ernag ﬁrt@tt g%g@tcéﬂ bg Fig@/sﬁ?_ﬁ% gn fe exterior
par ti cl esurfaserddhetlmai7a2f Thoweqeigduedtion ofPiy. tEmbY b6 fealible, 88Shh&flthe ferial

o B P4 v e oy bttt it ety scropbleinombr 07

al t er nat iclieaytefts@ad the like. In other embodiments, it may be desired to provide a recording
layer which has additional films, such as depicted in Fig. 7B.

In the embodiment of Fig. 713, the read-write beam traverses film 744a of the multi-

film, composite recording layer 740 before reaching the recordable dye or phase change film
742. In other embodimenfs, the beam may traverse two or more films before reaching the
recordable film 742. Preferably, films which are traversed before reaching the recordable
film 742 are sufficiently thin, such as equal to less than about two wavelengths (e.g. 100 nm
or less, preferably less than about 50 nm, for 650 - 800 nm light), that aberrations (e.g. of the
type discussed abové in connection with the thick transparent layer 718 of the second-surface
medium) arising from or exacerbated by the presence of the film 744a are sufficiently small
that there is little need to consider such aberrations when designing the read-write beam path.

In this sense, the recording layer 740 is effectively the "first surface" reached by the read-
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agai nst entry of particles via the central openi ng Preferably, the
objective is spaced at |east about 50 mcroneters fromthe opQrBth 2003
surface of - the disk. Preferably, the. nmediumis configured as a

115t - sur aitebeedi Benauderthafifrh 84a sisdonamiclEd v BHGHuRadaREGE Rl ciil Fi 0-

713, the ossi bl sjte) .recording layer 740 is the” first l[ayer
reached b et’ﬁ%of‘?”éﬁ"ijﬁ&ﬁn}?&wt{é{awebrﬁén,rtb@ Brsistfateapediuthatfaokpre a0 inventidi, n

conmpar ed i g ' dhe re osited. The stack thickness
is typi cal | 31 dg%e@gpg%a?égq P%\g@’ %{?m?{]?%e?meégﬁé)%@l?ﬁg&@éi‘afl%“%a PHSEr at e

t hi cknes Sdlswbiwm!gbwsiaapdcheafrsm_e-sa&a& @t&gp@a’tﬁ)"sﬂ%rageﬁ%dﬁa{, liﬁ&ﬁd'iﬁ%ﬁlgsé af1 9
7C, in ong enbodi n%, a recording film742 may define an outernos

surface olIHESHHEK abayfe Ruchasirkericeheberiatirng, sofey astigmbiism hadonbirefringgeedi ng

L S Sabam sy iaiohe gk gty AR S R Sene 1oL

pass through ‘any portion of 't

742. In tteckie, Gtsedurdnibaetionding car gnifie&lyteatee t'h@)éﬁ'éctiof’fﬂiéggﬁir aﬁé afl&\%
single fi I.f desiyed, a thin coating (such as a few nolecules

m.742.

t hi ck) of 4118&‘3‘%6%“ grusHY frebe nsrersade Jiusthem theng isaelatively st poveniods mathe fsst-
deposi t edgffct | € (I film742. The configuration of
g, 70 maios S oP s (SRS et I diccopt A A ovinD SR i iblnarbed

suf fi ci entbedlimsorowctian witle P BAL) dthe dTdidotriefitth P44 RSsubGSSREARNSHINEL I
char act erfit?ltiﬁt?; aqq_&)the i ke, In other enpodinents, it may be desired to
provi de a'PECOFH WePCHRAYRYS: (ki ¥eswlhdt ismassibleriarciieverslativelyismall spetpizst ed in
Fig. 7B. {andtlg reledi tard ' , [ -wi.te beamtraverses film
744a of tdhe mul tri - fi?g]%lﬂcaén{[)ggk'?gmrz ’oart%iq%%soﬁ%g%}r%#4o bef ore reaching the

recordabl e dyeTbe aiiliade achieveperelativaly 13z datarcaphdior orearbasii digkisalsd he beam

may trav I filns bef reaching the _recordable film 742.

Pr ef erab%@ﬁ rﬁsu(31 ﬁ%ﬁﬁ‘gf%‘aﬂ%@g{ﬂg‘iﬁo@é@{}% Qe Phiertieot asumplllish mears | m

742 are sthaftheipewtt gonbihpiorsefatie agviesidddwired! RS pbRe RO 1ol h0: %%%é%gngt hs
s,. preferably | ess than about 50 rim for El> --800 nm

(e.g. 100 gl%tn or, l.e er a ; | )

li ght), tH8k tosthe dpsired shi velocyty (i dasirably ghert dpiocupstisae), abtovdecelaraothadiski on
with the ilfhé@d@d;[é‘ NSRBI 2 4 nd-surf ace diu ari.sing
from or exacer bat gq t%fléfhea p%glggﬁ‘%%eﬁg? L@L%%fr?@%ﬂ%ﬁﬁgma}s oy g‘féis’élﬁ Ay |
that therlessmassiverdigk. need to consider such aberrations when desi gni ng the
read-write beag s _sense,_.the recording layer 740 is

. I.n thi
effectively the tﬂﬂgr%sr?mg[]froflgé‘ému?rga@fgﬁ* ach Eedign be uwedingby/cadeg ofitha e
beam Beqaesat invenddd, Figl 4BprévitauM e Mipiof S REABNARS "Hothe RRRGBS] 9F €

reaching p. 78 4 (multi-film) recording layer 740 includes a recordable dye or phase change film

742 sandwiched between two dielectric films 744a,744b, A reflective film 746, adjacent the
sanc_iwich 744a, 742, 744b, is coupled by an adhesion film 749 to a substrate 752. In the
illustration of Fig. 713, the upper surface of the upper dielectric film 744a defines the
operational surface of the recording layer 740, i.e. is initially struck by the read/write beam
754. If desired, a thin coating (such as a few molecules thick) of carbon or other wear-
resistant material (not shown) can be deposited on the operational surface of the medium.

' Preferably, the films making up the recording layer 740 (such as films 742, 744a,
744b, 746 and 748, in the illustration of Fig. 713) are relatively thin, such as less than about
100 nm each, preferably less than about 50 nm. The recording layer 740 is less than about

1000 nm thick, preferably less than about 400 nm, and may be as thin as about 20 nm or less.
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the recordable film742 is relatively thin, the first-surface nedium of the

present invention, including that illustrated in Fig. 7B, avoi gs
reduces the optical aberrations and other disadvantageous aspe2tgc‘gpv 2003

second- sur f aceTteptédiadbleatedivet AlAIE BRIVSforhBE bth e PSSl DAl In‘%Fig s
descri bed above, such as spherical aberrations, coma, astigmatism an For

bi r ef r i ngérhodiments, Hlecereceringefiler istpeeferbltberniatly-erfittecandafptiealtoread and Mags
disk tilt ds.aon the substrate thickness, first-surface recordjng can
si gni fi cé’r‘?ﬁﬁ?‘gg’é‘g‘&é@“@ oo BPPEchange meigkal. Qoropablend Qi 9 gyihalonge "g{ﬂ!
density tey PRISHSEY GaSBR. (FdTWeikhiple cyh ' FRY in
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beam f ocdS® Slhﬂgrp% u?%%‘h?@fcah W@CB 8%?¥‘B?'e rt'lman&?ﬁ Pt%lclagréﬁr 1H4r8) ateials fres pot
size (angoWius céthdhickahplebeaty ﬁfoﬁ%raﬂﬁ’é At eRSit 184kt ortlentbddBa&RN@R! € cost.

The ability t6 achieve a relatively 1arge data capacity on a small disk is
al so advatrdgdomedium filva {42 insubsthatialiyelaptrinally cogdusting,isoribdt statio vhageof

inertia qf. I ' hat t he .power con i of .the device is
| ower ed. q#ﬁlgcﬁép;r%vl\}ee rﬂ%s?éﬁ%g%ﬁ?rgﬁ@c%o&%u '1%5 W H%acc%ﬁ%gﬂgi’gﬁ‘?ﬂ ogggsﬁ PRICSSi n
vel oci ty driothed deless. rRableyabf) @EddigdbMinfRmbiiselecorded iPthd @6 @iha IR et RRI0HESK,

i f needed, _e. vide a desired speed at a given radial l'ocation, is

g.. to proy : . .
| over f orfclectivaly) &¢- taghght;signal refleated &om thr stagk isTaerjtorediand wsed forpll ignabms of
first-sur Jys=tel ' f t kpvention,
Fig. 7B psﬁlgi?/fssdes a%eg%ﬁpgﬁg&% %n‘gu%%ﬁ?ﬁ?g%@ﬁ%%r r%aﬁ%y%@tﬁ? ﬁél}%'t k: fion of
Fi g. 7B, thickmask of theirbedrdatée orediungfilm 742 ishéRcied depeteiington £ aambaiifeadye or

hase change film 742 sandwi ched between two dielectric filns .744a, 74 4
b, A rof POH ?’i/%bsf’m“ﬁﬁ"fm%%nsaﬂﬁ%yeﬂlﬁf%‘epmg%{ﬂw%ﬁﬁ?ﬁh%, 742, 744b, is
coupl ed by an Iﬁ@h@%ﬁi&@difrﬁén@tﬁé%tc%ﬁiﬁg fP34T RlRpdsRd dire?ﬂrg% ﬁfglsh % fef40n Of

Fig. 713, the upper surface of e upper dielectric fi I nes’t he
oper at i orfdf thgie pegdebento ether filowsordiyegs, il irsuffidently. chemienllymesistatity bst r uck by

the read/ wj f esi r.ed thin _coad -As a few

mol ecul es’ h%e@g?ﬁggh ggr? A}%nr#eo rThgtr c"eorr&n aﬁ? & (§uech i ?@lﬁ]ﬂ%ﬁ‘yﬁgﬁa net L% hown)

can be defepssitedbycputidring pedpatdtRdndl ottiek hizass. Ofhd MigteABdHowPositosf fbabdwy, the

filmns rra%la% u%.t he recordi ng | ayer 740 (such as fil ns 2, T744a, 744D,

746 and 748 UCPYFHLPIRIMESISEEY b Chiser{oy optima) adheglop endlaypeayalitni Fhicknesh as

| ess t hamnabeudptinkO8d AMu8RE e FHoBliSdI 3k Melk RS Sl i

recordi ng i@}gyerp 740 is less tehar?‘ﬁe{ge([)ut i 00 ri mg%hht?[g%&%e?lg?de}gggﬁgggfh&s

t han aboutlrdpdsimate banetlamafo iveprase ¢dviplingsf tibowrite Déam fingroveesRsitivity) and/or
enhance the reflectivity contrast in readout.

The dielectric films 744a, 774b, if present, can be formed from a number of materials,
including co-deposited ZnS-Si0. A dielectric film may be added on one or both sides of the
recording film 742. In the case of a top film 744a (i.e. between recording film and air) it can
provide chemical and moisture protection, as well as hardness for scratch resistance. Also it
can provide thermal insulation to reduce convective cooling from the recording film in a
spinning disk which would otherwise reduce sensitivity. A top film can also provide an
optical anti-reflection function by choosing the film's refractive index and thickness. In

general, dielectric films are useful for any or all of a number of purposes, including:
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15 2 0 NOV 2003 The recordable mediumfilm 742 can be formed of - r.of
materials. In various enbodinents, the recording filmis preeribWZU(ﬁa
thermally-witten and optically-read and nay be wite-once, such as a
phase-change material, (dootroBngmpenpdiediog fa déffiabeeg &in€e-fAk @Ynter-Eyd; -
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exanpl e bei ng phot ogr aphinbaridibgrontrastat.g. | leastendipht ek abssBon or
recordabl e nmediumfilm .742( i i@ﬁugs antially electrically conductive, so
that static char gescaW§Tine (L&tkihe diolretng isardrddealivith atiielmeshaushdmtrackds ng

to unacceptabl e buid@ay@r_%vggﬁe)m%}g RS "rgﬁingt‘her debris. Preferably,
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reflectively, i.e. the liedivingomgmaventiaf deffisih, framspotthe nibRkn bf mvRiLor ed
and used for all sig%ne}sl S, sucgﬁ_’;\s ) rv% f eedback and power adjustment, as
wel | as for readoutB*dt FIFESHYRL rophather Himk prolaxers pr i the ewvichabient, madi um

film742 is sel ect ate HRHeRHdIHE BToidinBWTRGE: @du&%&%{oﬁgl ;fa?ﬁ%lgsac?rr@%%e with

absorptivity, trans.par_ean/, thermal properties an
enbodi ment, the reddeaPhENY, e 742 i s deposited directly on the substrate

752, and there need be her il r.l rs, jf it is sufficiently
chemically resistant to Jéfe{taﬁég%%g?&ﬂmrﬁ‘agiSrboiﬁﬁoh’ﬁ‘f:&?%“éhe 4% of exasgtie ng fi | m
(such as I nSbSn OT phesedbangadydRanétiposi ted by sputtering, evaporation or,
ot her nmeans. 'lihe mat eri al conposition, substrate and deposition paraneters

may be chosen ‘P3SUyHEreEith distreticofilms, a massllic rafleative §ilm T46 wiepds addetayTHie

opti m zeds hatiFRKEy Y 1 i pt.erf nce between the.incident surface
and t he ?‘?I il .subjé t_?%ngjgggl%n%@?gy% %%?lﬁbﬁé(geeﬁ (l:s(mﬁn{lqrwamg#y H% rf}}ﬁrq%ﬁ%‘pﬂgﬁﬁ‘f

(i mpr ove tRemsdigithatisghangetl, and thenbfietiontsigat efn etdnhyided by WRINEASEAbSof BRFOU! .
The diel gghrig - 1iel e, 7ﬁga 774 if Etpgleeséent. can be forned gr om a nunber of
materi al S0° &REP &L ICHE Bedths T Retpiioriayegilons) Z46ipan bsciormed fipmm mrgbdsefadded
on one omderidls,Sudess Aimiden of REQTHLAR. NiddaMm; i a top film
744a (i.e, beLween recor di ngofi | m and aifNrI%_tm}htH%fErﬁhg%?gg? %gsggﬂée)r%}ll%g?ocgnd

moi st ur e PrBRbEINdyAors anduaiey bagsethingneids navegseaafioty. rTiss stpartialarkl wofl t
can_ proviglg, ¢ LD Lon: t duce cgnvective .cool | fromthe
recording fi Irﬁgﬁn@é} ag%%@ﬁ% hlgeraéﬁ ‘gkér\%ﬁ?péﬁc Olﬂﬂgcfa ﬁ’éer‘\fﬁsg%‘i E)gd‘ﬁ'élélg bits.

sensi ti viNope that with firstsrfaeenreabeiing) HvsuBeras itself may be metallic and may act as a

reflector.

The adhesion films(s) 748 may be provided between films or layers which would
have poor adhesion if placed in direct contact. An adhesio;l film 748 between the recording
film and substrate 752 provides for potentially improved adhesion to the substrate, as well as
modifying the properties of the recording film when it is deposited, such as its crystallite size
in the case of a phase-change medium, which can lead to improved sensitivity and recording
uniformity. In addition, the adhesion film can provide optical advantages, such as modifying
the readout contrast. In addition, it can be part of the thermal optimization. For example, if
the media is erasable phase-change, then it is desirable to control the rate of heat flow to the

substrate or other layers. The adhesion film(s) may be as thin as 2 - 5 angstroms.
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optical anti-reflection function by choosing the films refractive index
and thickness. In general, dielectric films are useful for Rfy NQVa2003 a
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for potenti al IS:P( inFtr,oved adhesion to the substrate, as well as nodifying
the properti esIHSreaftfides bedst igiprriereblyimadedyy intectien melting pheithesnemasiic | t s

crystal | ihfesiiZRthoudh bilRr @%sssgslf ﬁgclpé'éasﬁﬁﬁﬁﬂéﬂﬂgclﬁ‘ﬁﬂé,% Hifd 80gad to

I mproved senslfiV|ty and tecor
materials (such as aluminum, steel or other metals, resins, fiberglass, ceramics and the like)

can also be used. Preferably the cartridge body is formed by joining upper half 124 (Fig. 3)
to a lower half 126 along a seam line 128 such as by ultrasonic welding, adhesion, tab and
slot arrangements and the like. Although the embodiment of Fig. 1 depicts finger grip ridges
132a, 132b, these may be eliminated, for example, if the drive is provided with a positive
cartridge ejection mechanism (not shown).

In the depicted embodiment, the leading edge 134 of the cartridge 112 (i.e., the edge
which is typically first inserted into the drive area) includes cam/centering angled faces 136a,
136b and niay be provided with one or more recesses 138a, 138b, 138¢, 1384, 138e, 138f
which may be used, as desired, to encode, by their number, position, shape, depth or the like,
characteristics of the cartridge 112 or disk 114 such as data density, number of recordable
sides, formatting and the like. The recesses may be read, e.g. by one or more fingers (not
shown) positioned in the drive as will be clear to those of skill in the art after understanding

the present disclosure. If desired a flat and/or recessed region 143 may be provided to

18



uniformty. In addition, the adhesion filmcan provide optical advanta
such as nodifying the readout contrast. In addition, it can Q%

thermal optim zation. For exanple, if the nediais erasabl e phase change
then it iacesiodapllabetso A wmmdont 14is fomte infthdregier blr@we 1106 bR@ndigpgbst rat e or

ot her sion fil be as thin as 2 - 5 angstrons. 17 2
0 NOV 20@@%“3}]'? @ ‘ﬁﬁ({uéﬂ Hé@lgdb‘ﬁlt rilegsta pogjanrrtantupperspefaenef the disk

absor bi ngl14such as pol ycar bonate or PNIMA, or may be gl ass or optical
crystal, metal, fiberglass or other material. A feature of first-surface
reflective redarl erbadimentart Fipe, apréatal mepsopefiprasctidh ofie: resotagile at e are

b b
pec" oo Sk dilk SFNE LRiadl ¥y edvarnl reﬁ@%@gvﬁr@5@?9[45%%9@35@5%23?503%
such as idovENOMa, 9Ty &ﬂ&ﬂﬁéﬁalﬂﬁﬁ@h fér&a)ﬁs;gﬁ Whe lb%tﬁft‘h[:%%%g[g%g'}& mechani cal

tol erances such as warp. Although the ectr| C e useful
i n, anonde&¥wete baamdt Esarsples eﬂmenmatanralmollude @ass&n@poly&ﬁbaﬁ@é’ll ng or

abr asi on pr obl arl ) from dus ther particles, there could be a
Fisk of data I Do st ‘%‘#ﬁ‘@g‘f‘tie&c‘@dfl TN WHPV@J@H&@%Y&%&W@ and/om

contact anakdby sl@ﬁf&ﬁmﬁau%n?ivbﬂﬁé %ﬂgh%?IAS%S% 1”5?5611'1' B.#lﬂg gét e

optical or _nechanical interactiion articlfes o ?lgfl onal
surface oP7ane ket ﬁmewbpﬁlmmoﬁﬁtg 6a$huacméﬁhd$ nrovealﬂaﬁétweett mebﬁﬁeﬂ Thi s

risk is i rst-surf.ac Lum sipce a first- surface
mod ur danaefbR) sl 88tioh dan ohbs BTl GRS IERUes Piapeh theurday Kiao

t ranspar dag ré@ycﬁngzmﬁacelotfkmﬁdlﬂalﬁﬂ Fr@fe&:ﬂﬁy&f&%@iﬂéé’“ ﬁ%oﬂﬁ%hﬁmépf Fig. 7A
In the errbodlmantm%% strated in Fig protectron from stc ata loss is

subst ant i*§PPSFatE MY IR S4th@s \%SICF@C@)belph’esuy‘&rth@tlthtgémﬁw14¢Eheawtamlancadge
o Y ousn Teveas Bl g8t Wik Bl ARIRL 110 Bla Rt BLBRLARLC | et er B

al t hough ot her proces i ng, mac e ap é"’ li ke) and

ot her —nétEmaticslly moved wshatlonédamyorsealig m)“sﬂﬁﬁhe]ﬂenftﬁé BdrEridge€IR ASremoved
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hal f 126 al ongPrefemblyniid dagirilig8 1 52164k B r eglin, tab
and sl ot arran%gne%?; andnt e |like. AT%gggéﬁt?%g&g%&?tﬁeE&m@d% [%tH
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t he cart shudegs, heis¢i weuld retheveedg®idge 112, rotate the cariridge to position the opposite
surface lowermost and reinsert. In such a configuration, the cartridge 112 is preferably
configured with a window 146 positioned on the second surface 118. Preferably the second
window 146 is located such that, following rotation to place the second surface of the
recording medium lowermost as described above, the second window 146 will be located in
a position (with respect to the drive) substantially identical, to the location of the first
window 142 when the second surface is uppermost. In this way, the actuator arm can be in
the same position range, regardless of whether surface 116 or surface 118 is uppermost.

In another embodiment, as depicted in Figs 10A and 10B, the cartridge can be

configured to provide for recording on only one surface 1012 of the disk 1014. In the

embodiment of Figs 10A and 10B, although the cartridge contains first and second sides
1016a, 1016b, only the side which is adjacent the surface of the disk 1012 that is to be
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be configured to accommodate recordin _ of ‘surtace e disk
114. | n owkendhe eattridast] 12tihimseftddie thesdnpreduiad egpuditetorntaiom f or  recordi ng on
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a confi gud’e?itnin%nd raEi{lllg o% 2121’tv£1tlugcg§f tlz'Llc gwirlxd%vp rrn(iac{lgeal%g%ubstantially equal to the effective
radius 612 of the optical arm (the distance from the arm rotation axis 614 (Fig. 6) to the
midline of objective end 616 of the arm). In one embodiment, the radi.us of curvature of the
window midline 162 is about 20 mm.- The window 142 has a length (measured along the
midline 162) sufficient to provide access to the entire radial extent of the read/write surface
of the disk 144. In one embodiment, the longitudinal extent 166 is about 9 mm. Preferably
the window 142 has a transverse extent 168 sufficient to permit at least optical access of the
beam and, preferably to permit protrusion of the axial extent 618 objective end of the
actuator arm at least partially through the window 142. However, it is preferred that the
transverse extent of the slot 168 and the size and shape of the objective end 246 of the
actuator arm be selected to provide a positive stop, preventing the objective end 246 of the
actuator arm from extending so far through the window 142 that the objective end 246 of the

actuator arm could contact the disk 114. In one embodiment, the actuator arm may be
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142 has teaditlgpathid Adak YheAhGHAHRBNRAGRE the data area of the disk). A data transfer rate of

about 1 MB per second, or more is preferably achieved. The spin motor 218 is preferably
relatively efficient. In one embodiment, the drive as a whole operates on a voltage of about
3.3 Volts.

‘The motor 218 can be positioned so the hub 222 extends through an opening 223 of a
housing 212 which will be aligned with a central opening 179 of the disk 114 when the
cartridge 112 is inserted in the cartridge receiving area 252 of the housing 212. Fig. 14
depicts one operable configuration for engaging the motor hub 222 with the central opening
1_79 of adisk 114. In the embodiment of Fig. 14, a spin motor 218 with a splined shaft is
coupled (pivotally, about axis 1414) via trunnion 1416 fo a cartridge sense arm 1412, The
cartridge sense arm is mounted to permit pivoting about arm pivot axis 1418, and is urged

toward the depicted retracted position by a retraction spring 1422. In use, a cartridge 112 is
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characterrstics,
native drive controller interface) between the drive and the camera (or other electronic
device) is by a universal serial bus (USB) interface, and preferably the coupling 228
accommodates a USB connection, as well as other connections to the digital camera (or other
electronic device) such a power and ground lines, and the like. In this regard a native drive
controller interface is on the drive itself. Although a USB interface provides slower transfef
rates than some other types of interfaces, and is generally not used as an interface for a data
storage device, it suppoﬁs transfer rates sufficient for, e.g., digital camera applications, and is
relatively inexpensive and non-complex to implement, compared to the types of interfaces
more commonly used for data storage devices (such as SCSI, PCMCIA card interfaces, and
the like). In one embodiment, there is also a provision for using a USB interface to

download image data from the digital camera to a PC or other computer. Preferably, the

download process can involve downloading the USB driver from the camera to the computer
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hub, prodrigeid 138 wﬂ]eqummth@spmumomnd@hadtra&eposasmvmbﬂor bed4| BUSB t hose
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interface (not shown), e.g. in the digital camera. The USB interface 1146 uses a dynamic
random access memory (DRAM) as a data buffer 1152, via a buffer controller 1154,

In the embodiment of Fig. 12, the region adjacent the edge 1212 of the PCB 226 |
containing the connector for coupling to an dptical arm 236 (specifically coupling signals for
the laser, the arm actuator and the focus actuator) contains the laser driver 1214 compbnent,
assisting in maintaining a relatively short signal path for high-frequency signals. In one
embodiment a flex circuit 234 is used to couple the printed circuit board 226 to the optical
arm 236. The optical arm is preferably love mass, but has high stiffness, e. g. sufficient

- stiffness to reduce the amount of mechanical resonance which could interfere with proper
tracking. In one embodiment the arm is formed from or includes titanium or steel. An
electro-optic housing 237 contains sensor electronics, photd-detectors) and servo-detector(s),

of configurations that will be understood by those of skill in the art after understanding the
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Referring again to Figs. 2 and 3, the spin nmotor 218 is coupled by a flex
circuit 224 to a printed circuit board 226. In one enbodinent, 2} NOMR003
board 226 has a cutout 227 to accommobdate the spin notor 218, which
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I dat a..st devi CSl, PCMCI A d '
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to a PC or other conputer. Preferably, the ownl oad process can I nvol ve
downl oadisAges ieed spatial aplptienships apd remainsahesame distanee (eopmtasured lodg the\OV 2003

(e.g. if # ad ve ap.apprqpriate driver),
preferab I&&hi@%(ﬂéﬂ?gérﬁiﬂé%ﬁ%% g?&’r%le)g\krgﬂﬁ Begif%cﬁ ?(f ﬁ\elcﬁpj etcﬁgﬁ 88'%\?%“‘? moyePRRiSuser. In
gener al , (altwughibaticthe tasert sobmaradd Aobjeeive @H nEQRWIE re8pQs td BBisETaceRERS
suppl i es, i a.gl% i nter@?ce I ogi c. The conponents shown in the block diagram
of Fig. 11kcH- Jurins df mpveraents, Ratefigneabonsthsarriigabastis 836 carckecprevided bpni cs
1112 or dobhirelliakGkEm Mibashld S i,C el ectronics
1112, such as‘tEe_I asgl?;@ngodu%%% %@@gﬂg%@@%?ﬁ%“g‘n 'ga?ldarlrgag%{% i tal
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relativel e tical.a referably in the electro-optic
housi ng %%Q(éé;égoﬁp%d Ge%ﬁg??)%la g@%f"eig‘}aﬁgerg}agﬁ?t%gﬁ”@gs 58 p4Rreicarth P%igﬁ%tol ve
anal og si2gAaMerticahimotionrss prebadebby c&aIERd 88rdn@tdh 8dil 888 concentric with a

center pole holder 278 mounted concentrically with the hub or post receptacle 242 and

positioned on disk-shaped permanent magnet 276.

When, as in the depicted embodiment, tracking is performed by rotating the arm 236
about a vertical axis (i.e. an axis parallel to, but spaced from, the axis of rotation 237 of the .
disk 114) an embodiment of the present invention provides for facilitating tracking by
reducing the rotational moment of the optical arm 236 to a relatively low value, such as less
than about 5 gm-cm?, preferably less than about 1 gm-cm'. Features that contribute to ease
of tracking include reducing the number and/or mass of components which are coupled to
(and move with) the arm, and positioning components relatively close to the arm rotational

axis 614, and preferably such that the center of mass of the optical arm assembly is at or

close to the rotation axis 614.
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signals before transmi ssion to other conponents. -Signals 1118a, 1118b are

. : . . ¢ 'N ,
comuni cated, e.g. via the flex circuit 234, between the op 2 w
el ectronics 1112 and 'a Channel integrated circuit (1C 1122. The ¢ %Qu[@
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channel I% 1122 provi des servo control” 1136 to power river )
pover t he?%4pf-& abeniatch pais 20do aipasikiop disengagad fromahe dd436.The USB i nterface

' ' ' host USB
1146 conmmuni cgkgs s Xi d Loput / out put connector 1148 to a
i nterface (no?;tl @5\53\%) 95}%’ l;g.%? f"ﬂgﬁﬁg“&‘% AieAPeaiing phan e latgbe? §4hacsofdingtol 146

dynanibodinandpih SinWBHIRAY Th BRAMbATN i ApERs PP A &f5pl 158, . @ @
lt;a]?fse? c%grmolller 1154.qui$1'<}%tﬁhlé1 enbodi nment of Ir?llg. gg?gsttge‘i’ﬁesgl’igaa@ cent

the edge '221thedpich B8+ bepaioger surfaccaivhichgndliies ecanp s 2 défhiing@upkd AL O an
26t et or Tany eARinRbEitelchf Pt alcci Al 9588 R onSurlyes obihe pplicel eompBhent
actuator af‘fd a’;ﬁfﬁ@‘;ﬁ;ﬂ; sttinad ke S sSS habhadat, Iikér%% Qi'(ﬁ?af regyency
e Slt ;ng’lm IE:lron e ' maFriﬁ anf | ex ci Pcui t 234 is nggg to c%up 2 0pet
;S)Ir Pnted o Figdi f%alg) ﬁ&%)zﬁiﬁ Botpyretaisgd (agsinst wrtival 364 laTérel raptema) awm } S o
Peduce ¢ ot STOg st imaRAnFbkal bd OARS R RivBo PR ths Carffde o hskiares oper
{ regg Eien::].T?lP ?ﬁ%& reortntel] togrRrmitipévorlmoenfent aRat 4 1R mmiag{g% F%?.S Cﬁshiet(ﬁg}gxum or

[ usi r e ,
hot o- de b BLRE T ARk iReIite uobtias fay 15051 WBens Paurdaciiosertibin the Hivbe
under st OGM,EYg-Talm@Q:aﬁfingsklajahe 1504 g &fg& oﬁﬂeecrartHﬁgeg%%Eg%ﬁiég 9?%{}%1 %ﬁ} %zyﬁ)r‘]/ q

2003 present disclosure. The optical m 236 1s ! _
a pi vgt s3suehe latehing aigm ta pizotahoutthe ddtcippivot axinsi202Bdn tecaigwgell i n a post

i Vi : _ fuat or, h 244 pivotally nmounted to the .
basepl at 3"‘?‘1@@“65’%%@“3555%% :%(::jtﬁ %ﬁghﬁgﬁﬁﬁ : zgfgegg@gﬁa& Biggr ovi de
control | 4B end 3681 ilntheadisdripagal ghradbay er@lZSglaldj aC(I:ent e with kedpect to .

Bg:: H Ot h anaihe Shtica ﬁggg%%&agw%l%ﬁw@ﬁérmﬁmch @osttiopiandlis r ead
seek ti nfeofo MBIt @8LRackMe) a3 Sin'aPleast some configurations, vertically (e.g. for
focus). When the cartridge is withdrawn from the drive 514 the latching arm is urged (e.g.
by a spring, not shown) toward the engagement position shown in Figs. 15A and 15C, and
the optical arm.236 is guided toward the detent 1518, e.g. by the ramp 1512.

In one embodiment, in assembling the device depicted in Fig. 3 the motor 218 is axed
to the baseplate 214. The board 226 is placed with the motor 218 protruding through the
cutout 227, the flex circuit 224 of the motor 218 attached to a connector on the main board
226. The arm actuator and the optical arm are then assembled, and the flex circuit 224 is
then coupled to a connector on the main circuit board 226. _

In use, the cartridge 112 is inserted through a slot opening so that the rails 312 engage
the grooves 148 pushing the slide 152 back to position the shutter 144b in the open position
158 and to rotate the latch 284 to disengage the arm 236. The disk 114 is rotated by hub 222
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provi ded. The actuator '-‘body may al so be configured to provide for
controllable notion in a vertical direction 258 via pivot rec p@ \ma
engagi ng pivot 264, of the optical arm236 for tilting the armTo pro
desired sqcfalmaspgmmfotdrm 8olth eedpbN R t8 RHmAR Re il £:85 e of . the
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obj ect i vé’lqulj‘thW Iy jatghedpyenment s (aI t hough both the | aser source and the
obj ective will e the syrface of the  disk 114, during
tilt novenent s?wég?%élglﬁﬁgg%u P%fidtlpg:rﬂs gﬁpg5@%a&"é¢fhﬁéz}9f ahowtéd by
control | inmg, mhﬂgl@lrﬂlztdfhﬁugh% ﬁﬁiénd%&pﬁmmo@% Et&?xﬂﬂ-?dl“ﬁ@ Jl% ffd I (e.g.

for reduci r}g EE' The coil 268 is positione tween para
spaced- ap&titra t}tﬁﬁﬁ%l’%lﬂé@f‘éb%oZﬁﬁ@bmﬁsmclesigﬁase af the diskplsitg { 63 amby an

adhesi ve .as _a. I rt.h nmagne 272. Vertical
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i sk- shaped per manent nagnet en

receptaclealigg osi tioned an . :
as in th@Gap tfitreRt achieygsia detp Fate ofebbulr Inbbyteyper sewniingn ole ar m
236  abowmbadimed| | | ). el aced fro t he
axis of rotati orllﬁ ggghagﬁ%itﬁhled% déﬁn ?(téﬂi%?b%nz@e b%‘ r%'ﬁ‘tm%ﬂ? '{hﬁ'@p Enl

i nvent i oIppeNiding afdeia a’rm:pdrlstchtoflaboutm | sqgare inchie§ (HbG x5 5t sﬁ@a{e%@ | epal
nonent ofdlstkt}ﬁ%l t| cag n&.FISBS 0.2 H?I atiyely | ow v&atl ue, such as less than
about 5 gnrc DRSS I SBETHRLE 8094 43 reyRitions pghacsand. Aanmberef ensading

cont ri butehenmseas be uekl, Irﬂ’cﬂﬁlkﬂ@@or'e&ﬁﬂnﬁﬁefiﬂ%qﬂﬁ'Ié}%tﬁlrli]'ﬁltgﬁ’{aﬂﬂ‘é)hgﬂ(ﬂosI 9”355 of

conmponen s whi ch are coupled to (and nmove wth e ar I oni ng
conponent8 AT spyetionsode EERR armrotational axis 614, and preferably

such that the f 1 tic senbly. is at or close to

the rotation é)%l Sb%ﬁeﬁﬁfﬁ@%@ 8’1\?65%‘8’6@“&“‘@?8 g}f@ %I[gi)’é%é‘?ﬁ‘t?*%d&g togthe

i ncl udes pecse;uunmmoa 86 lides adasgadétagopaRDspticd BsseinbiyE7 18! fe%é%ﬁy gB&@Ré&h“g
en the cartridge 112 is wt rom-t

it in a par i e
cartri dg@% reg%grﬁt%o fa “%?21353 androbjeshve ppfigt b7 13gBositiongd apﬂ‘stquttlngemdmﬁugh

an openi \g offids hdn 236. In one embodiment, the laser source is provided on a semiconductor chip

1701, such as a GaAs chip. In a preferred embodiment, the laser source is a vertical cavity
surface emitting laser (VCSEL) 1720. Examples of VCSELs are described in U.S. patents
5,757,741 and 5,831,960. Preferably, a photodetector array 1714, such as a quadrant
photodetector array or a photodetector array, is formed integrally with the laser, on the chip
1701, i.e. in an integrated device, and the VCSEL and photodetector(s) are formed on the
same substrate, typically a GaAs substrate. In one embodiment, the detector is a ﬁetal-
semiconductor-metal (MSM) type. Integration provides a number of benefits. In general,
integration of multiple components is relatively economical. Integration makes it possible to
precisely determine the relative positions of the laser 1720 and detector 1714, both axially
(e.g. to position in a common plane) and laterally (e.g. to provide ba desired spacing 1812

(Fig. 18), such as about 0.05 mm). This can be useful in reducing or eliminating the need for
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[ onse to | hsertion of a cartridge 112°in the receiying area
rzrg\Z/Ed'Eol Bi \r/gtspt he latch 284, e.g. about latch axis 294 to a poélﬂ mﬁv 2003
di séngaged fromthe arm 236. Figs. 15A, 15B, 15C, and 15D illustrate
oper at i onPSEHAR! adipstmantsief QQHPO@@Mﬁnggsiemblgm I?EQM,C Iamd ffé%"'g{]ﬁ%fﬂf gfgﬂt
i i i ment of Figs,, 15A, 15B, . ,. and 15D,
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e relaguee dighasovrepirefeenbly vertiEallys linddly gisiA3Gramift71H % bot h
\rM;'?gi ;23 %{[;g;i§ iﬁgg? icg .andplr ateral .nmoverment) and retracted 1?19 (so as
to nove the op?ﬁ% ca éngr‘g.khlf f'Fege&PWﬁﬁ\ﬂ/él}V%%‘ﬁP?% V‘gmlt@f l@lfjgeiseﬁ)d}a%lbtea; )e(?.s
. o d £ : : a o
1520 "The di Sial - ona. ot R PhebE) oPEa 1 hE e oty BufeiSen When

a cartri dges [9%ingerided anoptisad 702 Otidpare 1702 Mapbg gm@g b pldgR AAhang 1524,

d b [ dge engages, t h ensi ng cam 1522, causing the
| atchi ng P EofRhAtA SRS, TOPRINE) iRy st camp e Oticamrt 62 smphged

[ adeninamumibel ' t@a 1 ' e nf i I on
con, bt bkt ot el Sl L AUIRTESS SR b
suffici erﬂasgaPé]gPéﬁb%, irgiringenteopporent 4 703.hin thatlegictet leaiboliineenfRhe 6@bodEM | S

L d.i fl t e
| et or a1 yop i AR B e b LG Veicatg pERBED T Hiratneast p@mgg?feae?zo"s‘éémh y
. - . ! . . . . .- 514 t e
(S Sy gy oo bispingetionartil sahis cofe iy S ik bTHL ARG LA, 0o
bost 11 o B Bakelpby oe i it ho 1585, Thd beands enietad tesieuES polasizgustor

' | n_one enbodj nent, in

t .
over o ¢ 8 cpebATkir Sl uftertiol DR B, | Dl SHORSL T 1
basepl at €P8ga arm36hbefers re@bingtuptiag prdstd drimirteg) MHESQ WhachBnBy 9% re_Lé?,l éwSﬁ or o
t hr ough tpl%t- Cy4, QUL t227e t he lfll ex circuit 224 of t hel not or 2% attache
a connector on T Re el redismed e’?%l.on%‘)’é‘lg?ﬁc&"&%%téﬁﬁ amelagsprablyptheqadsmar m
ar et hen 1205 aridllesk 1 2060 aifierel oty &35 ds pO34bleS Ad DERYGRIRLGEL O Brncting
connector, on.th in circuit board 226. 'In use, the cartridge
i nsert ed RHPEHR E@%}%‘Fﬂ%b@ﬁ siplls i thatsmalleecorapdren8ize angogeadily hedgspoves

: : it . ' he open
L1, Bt Bl S S5 EE 1phLh 1F AL o
di sk 114 (diftracsivatoe tefingting)obp2Hve fen? 100MNEMo ZRDxécording layer of the disk 1707.
Preferably, the lens 1706 is positioned relatively close to the prism 1705, to facilitate
providing a drive 514 with a small thickness 512. In one embodiment, the prism 1705 and
lens 1706 are integrally formed (made as or from a single piece).
During writing (at high power) and reading (when the laser power is reduced so as to
ensure that-no writing occurs), the beam is reflected back from the disk 1707 with
. substantially a reversed direction of rotation of polarization. The power of the reflected
beam will vary depending on whether or not the area of the recording layer on which the
beam is focused, contains a previously-written spot. The reflected beam retraces its path
through the objective lens 1706, prism 1705 and along substantially the same path 1712,
Upon reachiné the retarder 1.704, the beam is converted to a horizontal linear polarization,

When it encounters the birefringent component 1703, the beam shears in a horizontal
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of the spin notor 21 8f In response to signals recei ved t hrough t he

connector 228, current is provided to coil 268 to rotate. ther’?mw@\pzmj:-}
about the -vertical axis 256 for tracking and to pivot the ar or focus.
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error corsystems dA1GpdE3q EOBpIl adthedepiveteathtorad Higital defa, ih !an%ﬁepﬁrﬁggqi'lpwt an
optical configuratjon ciLditggfﬁ}to the present invention includes a

| aser/ deﬁg@?fg%ogﬁ%lh@fﬁﬁ?ﬁ%] Uy iterundersianding the pyesputslisclasned i n thﬁ

el ect ro- opt i c9In ARUHhIRdE obyg ' e {15,.positione t .the
obj ect i vepend of the dgrgcgr?tg Fggrsmp%%g& !zﬁoﬁfgh{é(r?ﬁ)%%ﬁ%ﬁtq%@ h)eprpﬁg8$°§bur ce
i s provi ¢EacIeH readsadivoda paibs (potettiably appdathing 100%RFi e kBl ARd §Bb@isoldliod of

referre | e | r yrce.is a vertjcal cavity surface
G t 11 ng 1GER 40 Bb 0 PRl ST EFish Sorehetviss evase ber upniumgbls and
patents 1&3dn6 Tipiss Siganld). SO B3 eBBIinRLET0E fhtkibie. O &Qg&ﬁg@ BUQer Ad el
such as a uadrﬁnt th todetector array or a photodetéctor array, 3

formed. PHEEGRLPT PFOWIde a8 srparaie devicesne.ghan sephmate sib@istes (nen-inwgated), nihags at ed
devi ce, +t@pdod or{s).are forned on the sane
substrate, ty i?%%{lg?%m%ggggsu gﬁ?%ﬁé&.oﬂ#er&%sﬁéﬁ alﬁ%éfg{%ﬂﬁﬁ@{le HeoyEtegtor is
a net al - 1a6fi & pabieingrbeamtsplitté\Edlririnpeubd, ok Q@dlﬁatsioﬁrprﬁﬁp&itﬂ@ﬁk@maygper of

cconor oare PREEE: repitiden {71 oSeiBrusieeiepieenanl  dsopottds the
(o 0 1o bosit] onn et e Btiyse REMrAREL RGPk Aftsd RPEL 151 e )
desired & giilﬁ&nigﬁ_lﬁlg. 19, unpolarized outgoing beam 1920 is collimated (or its divergence is
' reduced) by lens 1918 on the surface of multi-optic 1916. The beam passes through grating
1919 which deflects a small portion out of the main beam into some angle (not shown). This
deflected portion is discarded from the outgoing beam. Upon return from the disk, grating
1919 deflects a portion towards a combined g.rating/iens element 1917, which directs the
returning light 1721 to detector array 1714. The grating/lens element 1917 may, as in the
embodiment of Figs. 17 and 18, have an astigmatic function (in which case detector array
1714 is a quadrant configuration). The system of Fig. 19 does not require any specific
polarization of the laser.
Figs. 24A and 24B and 25A and 25B illustrate other configurations of optical arms,

and placement of optics components, according to embodiments of the present invention. In
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whi ch t h?ieid which repels or attracts permanent magnet 242 which is mounted in a fixed position

with respect to the baseplate 214 of the assembly. By controlling the amount of current in

coil 238, the degree of tilt may be controllably selected, e.g. to provide any desired tilt angle

2012 (positive or negative) between a first attitude 2014 and a second attitude 2016, so as to

control the distance from the objective lens 1706 to the recording layer, and thus control the
focus.

Fig. 20B is an end view depicting the optical arm rotary tracking servo (in a view
directed toward the objective end of the arm). Coil 268 is positioned between two plates

274a, 274b which guide and concentrate the magnetic field from permanent magnet 272 such

that a current in coil 268 produces a torque about tracking axis 256.
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(whi ch cabjesting/tushing prisfe:sbasisly 2001 PRdcul R8icakbg 221161 lméﬂi&f%céi%é‘f%'cﬁé’d jve

signal s). .Cltqer enbodj ment s _are possi ble. For ex e laser an
det ect or SEAPY RS BCYURA 21X St6yit ddeBtads pasionad betswsvn tes plates fonlp ons epahihe

substrat @31 | : ' ILs configuration it may be
egonom' cal | {/,Hg?hd(ﬁ?r}l{vha{sgﬁgggﬁ? g%ﬁcgnﬁr%tpﬁé%aggﬁtl%ﬂég?%ﬁi t??rflﬁd’enpé%e& . A
pol ar i zi ApEBeGR Ao such thatl mirennin wllB310 Prodibkd AEQR ABbLSIE: Acut BEis! | ke

may be uggg to direct the returning beam 1711 to a separate detector
array. It I's also possible to provide a system which does not use

pol ari zati on detheatdshodafedliFed 9 fddufistichited badiNg: di pent, of Fig.
19, unpol a iéed out goi ngz bear?%QZQ s (:Solcrrl%n%t e’éa‘%@sﬁ‘“fgﬁg%%‘&ro él?ﬁ:%pt’r"é‘f;

r educed) PB{’? Un dherlgsas 2312 ide pbiective2 G4, dnlthe depittederdBddmett) Grell@RADPASHES

t hr ough i kel a,smal | rfion out of the main beam
into gorrg}i %ﬁgﬁ?gm(aln%%&g\#gm%@%%gg%gﬁl g?:atpsﬁ tcgg?‘{abldgﬁioé’eﬂ‘ihﬁ aswrcrad 2748 wft he
out goi ng theeenticallysor2 728t Wheif 4 onil 2! 6ti Sk slegv@d 71 provided with controllable

current (e.g. via flex circuit 2726 coupled to power or control circuitry, not shown, and/or

demodulator and other electronics 2728, shown coupled to the sleeve 2716, in the depicted
embodiment), an attractive/repulsive force developed by interaction with an annular
permanent magnet 2732 causes the sleeve to controllably move fore or aft in an axial
direction 2734, affecting focus.

In the embodiment of Fig. 21 B, ball bearing 2102 provides rotation capability,
Coupling piece 2101 is held by flexure plates 2106, attached to rigid block 2107, which is
attached to the baseplate 214. A current in coil 2105, attached to the coupling piece 2101,
creates a magnetic field which attracts or repels that of the permanent magnet 2104 (via an
air gap). The force causes plates 2106 to bend in an "S" shape, and therefore alter the height

of the arm 236 above the disk. The material and dimensions of the plates 2106 are
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50 gm, preferably less than about 35 gm. The present invention provides an optical data
storage cartridge which can be used in connection with a first-surface writeable optical
storage medium. Preferably the medium is formed as a first-surface medium, i.e. in which

_ the writeable medium is either uncoated or provided with a coating sufficiently thin that there
is substantially no optical effect of the coating. Because of the relatively unprotected nature
of the first-surface medium, it is particularly useful to protect the preferably removable disk
by encapsulation or envelopment in a cartridge, preferably one which can be sealed, e.g. via

shutters and/or a hub seal 117 to protect from dust, particulates, contact and the like.
Preferably, the medium is substantially conductive which is believed to assist in avoiding
 static or other charge accumulation which can undesirably attract dust or other contaminants.
As noted above, first-surface recording does not have the scratch/contamination

advantage of conventional optical disks, so the media are advantageously protected by
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with respect to the baseplate 214 of the assenbly. By controlling the

anmount of current in coil 23 8, the degree of tilt nmay be co
selected, e.g. to provide any desired tilt angle 2012 (posit [E/BONGV 20[]3
1%1? as

negat i ve) hsingdean andlpsedicartitge (itss RQb4a sipdifRtasediondanhid UAE.2018s
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and cont rmﬁdgaus changing the position of arm 236 relative to the
baseplate (and the hub and disk, in turn). In Fig. 23, the optical arm 2302

is hte! d in a thfistsngee media rqtglirhsz)gndgmg;'ib\r%@slibpimﬁ,ttahﬂ Bay ‘328@“%"{ Eilﬁécti(){l__
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Buen  ag ol 8‘%‘3%%%&’5&@‘{ VR, Gurp an%ﬁwa?&%‘asﬂ%@ferfgta@%iéﬁlmcysitgso@ﬁwr
(comuni cabstrage wiatekialsdaghaluse@HRHLS SiAGhRANE rog‘&% %ﬁlé,.sﬁb\é}%?sg ahd f‘r)téslgi('erz%ggt
| r .

2308a), aobggméﬁgl itter 2306 and refractive/ act'ive ®lenen
The obj e MG sisd vatsianef the disk sinely has a resprsiing lapért deposited qorticstrmagsenbl v

2301. Focps ' | 0 |G ceiyes focus iye signals, e.g. via
a flex ci rcsul}é'?_ b g%g"g{, ‘J-"i’%‘?’%g%i%%en@a5%%?%8?6%%%%%lesmﬁq&n@waexbf whi ch,
2311, i s aphopriptewticks) tgbe Hendeddogninge Partubrls iNBWWES 6 WO heid fid om a
per manent,  gmpgnet notbshowg? such that a current in coil 2310 pr oduces a
torque aBoUt G hEEHRLempymally signple, perhaps sithidhe meardieg laperpnd2msinglocus i s

achi eved deyrcash depbdig dnhiBe HBR Y820l rdcRRLQPLIE: path fromthe | aser 2712
to the objective 2714. In the dre[z)ii c!i"e é%oéﬁ%’nt, the | aser 2712 is

mounted on’ a sihesimplostsEueilie homprising edayandf BHRRIpHase Shdndahleyiafdnta Over the
near end ;@B tdith possibly only a simple single layer anti-reflective overcoat, is advantageous
because of structure simplicity, wide tolerances such as layer thicknesses (not tuned), as well
as insensitivity to wavelength (making future shorter-wavelength systems easily compatible).
In particular, it is noted the response of InSbSn is very flat over the visible and near-infrared
spectrum. Additionally, the tolerance to media tilt, substrate thickness and lack of substrate
birefringence problems ease the drive desi gn and enable higher sforage densities through
higher NA's. All of these features reduce the cost of the media and drive.

A number of variations and modifications of the invention can be used. It would be
possible to provide for some features of the invention without providing others. For
example, it is possible to provide an optical data storage cartridge which is removable, has a
relatively small size and relatively large capacity withouf providing for writing on both sides

of the disk. Although the cartridge of the present invention has been described in connection
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In one embodiment writeable media is provided in a grooved, premastered form, preferably

with embedded (e.g. molded) servo and data header information.

a size,

Although much of the description above was concerned with recording image data

onto the medium, it is contemplated that digital cameras will commonly be used for viewing
~ stored images (either stored by the same digital camera, or pre-recorded, e.g. mass-

distributed pre-recorded media), and accordingly, the drive preferably provides both read and
write capability. In general features, data or other information can be pre-provided (i.e.
provided already on the disk when it is purchase& by or otherwise provided to the end-user)
by pre-recording (which generally involves sequential recording of a data stream or other
information) or embedding (which generally involvés providing some or all the data
substantially simultaneously, such as by molding, stamping, printing, embossing and the

. like). In addition to pre-providing data (e.g. content, such as images, music, programs, and
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4G er LT s e B Qs o % oarchos
sur f aces preferably can be used in either read-write equipment (e.g. a digital camera), or read-only
equipment, such as drives which have only a low-power laser capability (insufficient to write
data on a disk). Itis contemplated such ;ead—only devices may be part of, or coupled to, any
of a variety of personal electronic devices, or other electronic devices, including, but not.
limited to devices for play-back, communication or reproduction of data (including, e.g.
image, video or music data), such as personal stereo or other personal {or fixed) rhusic
reproduction devices, portable or fixed television or video reproduction devices, computer
peripheral devices, computef game devices, gaming or gambling devices, still, video or
motion picture cameras, automobile stereos or other audio or video devices, purchase or

distribution devices such as automatic teller machines or other bank machines, vending
machines, and the like.
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This is in contrast to DVD-R where the use of 2 sides requiregs
substrates, with their appropriate stacks, to be bonded togitﬂgNOV 2003
Parti cul arIy in the case of WORM nedi a, first- surface storage can be

maxi mal |y si npt & fugberreptenyilated thatsarecor i fegtutedyof thefigsent Bivagti® caa\Rr coat

deposite f r e ch . r.di n surface. The sinplest structure,
conpri si g‘bsgg ’f‘g’%é‘gé‘i ‘ﬁé‘&é)%&ﬁaﬁase higlise configured gmbe reawgteablch Drbesi bl y

only a sidpfigusi Rghe lc@%@fwrﬁéﬁtir ! vanta
because of stgr uct u?evy nplici t)},}t&%ﬁ%\ﬁg %géggﬁj%#&?ug %n‘?aé@(nesses
(not t unediher kg SﬁEMﬂte @@elpﬁ@e&n@r thievdatay ot torvéhw Elyengbitartiyias gorf HEWebore)

shorter eaS|I atible). In particular, it is noted
the res p\(l))tﬁéslgé‘gp gﬁta %?V‘“frﬁ%lfﬂe Vet re-paiteabdity mayde darisatarlynsefl é

spectrumcoﬁdébtibh@'ﬂﬂié I éthﬁ el strate thigkness
and | ack of substratgplgl refri r?g‘;é gﬁﬁﬂﬁ%ﬁ%%s°§ePhS§°§ﬁB% %‘Ei’ Und
enabl e hlﬁ%wfsqthﬁfafg@n@élr@m, |cggam Iunmugﬁcomplgb[edat&léné theAlle, fItHogR & W&eakur es
reduce tmsé é)efo EQ) rovﬁ ? € nber of varjiations an
m)dlflcatlons ofE R HoaE OE%‘“ “XJ% OPﬁtm%P@nﬁ@awﬂbﬁIWétmsof
provi de flees,Ofmpbmwﬂﬁ Ay bB8ohBVIERtkE 0 g r For
exanpl e, % g sible t% p)r(ow%le ang%ptfllggel) amh@tg algiéﬁ art%l &dg whi ch
i s renovéﬁ‘l“@a hay &an pe berreadsby cestain readionty drincksyakdahé lied.y | ar ge capaci ty

Wi t hout provi bot of the _disk. Al though the
cartridge of f gg}g\r,\%tiél%%sr\}glﬁ oM gos[g@genorép&aépp égﬁ @rtEigas akd dive, 32 2 0
NOV 2003 witlt the ahakdrmzomhlaand ﬂmpﬁ&s ditabvbeldvk th'e%dkoﬁé'cfé’vi%e & YSSthkRGise

cartri dge of he pr%&@d“ nvention in connection wth other sizes, Shapes

or techni (’j’ﬁg K eridnal Angled apdios thetarinmbere Drohatetﬂ% freatisidescr i bed

in the coyis hgﬁ PbeY; e far use in connection
with digital %ame?as 1%&29%@8%%%@%{18%%@%3@5% Iggféifsllsg N GPREHOY esent

i nvent i orVitlehdryaskaving alls@@laﬁturfootelaémgtoy peitingfondak 3ughed ke 419K bt &R (so
storing ut rs.such as personal conputers, | aptops,
wor kst a? ?%ﬁrgc%ﬁ@g{% c}thSl u&@&%ﬂlvof V57 TSRS, gPtating f&mﬁﬁ’élnﬂﬁh@oses
i ncl udi ngastidged diss blzo pbi3bipkayers, notion picture, home video or other

vi deo storage gaéé)oses voi ce data, computer prograns and/ or data, personal
i nformation ofCRAEYe &dsive dthiugiasaiatatarms, qndémtwﬁtm@m eath spefaca)@iich Bkt

encrypt i Qedaefieyah ibe ﬁ}eli(fgﬁﬁé@i Odlclsﬂgﬁi sﬁrféc%g 9%@?}1 t@g Beedt fﬁglfott:ilt?nr g B{sgégg/rog

i nformati on and the
parti cul &1 e petfermedgadoth swfaseoati tﬂesérmer titd8 & Alhotdiea RILELRERIDLTEARmARG/ O

a u-shaped or channel arm are depicted, other structures are possible, such as an open cage or

framework, a rod, a polygonal cross-sectional shape and the like. Although embodiments of
the present invention have described providing a single actuator arm for writing on a given
surface of the disk, it is also possible to configure a drive which provides two or more
different actuator arms for writing on the same surface of the disk, e.g. to improve transfer
rates, access times and the like. Although a substantially arcuate window in the cartridge
surface has been described, it is also possible to provide other sizes or shapes of windows
“such as providing a larger window, since making the window larger will still provide the
access minimally required to the disk. Although the drive has been described as substantially
enclosed by a housing or chassis, baseplate and cover 214, 212, 216, it is possible to provide

the drive in a substantially open (unenclosed) configuration, e.g. if it is intended to be
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. « . . . . £ . ] tO
medi um of the present invention in a wide variety of devices, e.g
provide for ease of sharing, storing or transmtting of dat ai<2 B NOVe?ﬂﬁsn
platforns including, but not limted to devices for play-back,

conmmuni cadrontlpronegnodibtt hanedin Hdatdr 6irRehid R as & dital Erzﬁﬂfra 1yl l§ieeo or
musi c data%, C[such as personal stereo or other persona %_r |>_<eg nusi ¢
r epr oduct {BRPIIRIERS R ST myst eiamitebagrdstrirgdde thelmeain sigichstarcture de ovhiepgiaetuct i on

[ ' ral Vi ces, co ter ga evi ces,, gam.ng or
dovi oes. GRTPHLR SRAUBST A BB Lo SR HOIR Jeycs, aaning
st ereos  dbr edthepurpustis§tottvoid He podaNAITESaccRIshEaSS 1) dhak b iy B dpiCes
such as automatic teller machines or other bank machi'nes, vendi*fng nachi nes,

and t he IHTRENINVENLGRCas e dersed ingonnectiohevitherdi-ariteablpmeadiai@ohniyme aviiegiy ed,

; W th, enbedded (e. g.,nol ded) servo and data
E;Sggft ﬂ\rﬁgdrlarrg%%}}\a%ﬁfl %ﬁgg%%rdﬁu g ﬁ’l%“cgéﬁ _g?ﬁe_gtaPBYP’ abl6est sms medicer ned
wi t h recqreienty prefgrecdiatthe proin® irvegtiGe4te 4l phhisd chaf@:E4MRY at ed that digital

i .he used for view n Stored 1 mages (either stored by
tC ﬁrem ggfrewd! Lji tc"gﬂm X g{‘,ﬁal %n?fﬁ%arleéié&w@ed?n &lﬁgbpnmssﬂstmﬁrginialgelir&"dlénatiog, itth

- i ' i b he drive ef erabl y.proyi des bot!
ead and ™ By ke (ROGECGREE S0 and HE A USRS BB, Yidhardtiilor nat 1 on

> presmrasy fodetbrifig other itpme Yexthuivaly, ©acodibihieortBKintkR br lothek S .
gﬁpcﬁgsgwb or..ot herrm'gse rg{r/li ggg to t}Le_ end-user) by pre-recording (which
general | y‘“ﬂy"ﬁ’%ﬁ‘?}@ss EA Wﬁ? &FeOF aF thg tiste the imagesare takien. deteotimer location,

I nf ti ' | | Wyt V2] QY2 rovidi ng. sone or'z‘all

 nfor il mBTbRAilengoka pRAARNSE 4o LOMRL ES) B GraRaEo o

pri nt i ng,to &mmbEsihadmages. aidethe likke) . | n addi t:jog t(2) gr ﬁl-Ol?/r g\ébgl tn%edﬁ[ ﬁege. ?n
h ' Sic,.progr .- ' A ¢ ,

ot oast some ‘AmhE A reBE AR g e Teenarrrroh fWonliedplaced

i nf or mat ifomathe detecsarp GPRMEN Figald, [185al58 o RIPIECREAN 4R Spkian aeDl8 Y] ded

in or on _th dja as sold or distributed to the end user):. anpl €s “of

such i nf d’Y}Hgll &‘grﬁietiﬁctoffe%ﬁh re3 O drisaters26d dceaaxially shupwmdsitbmlaser soaickSsuch as a

-fol ; - i 4 N Or, charact ristics.infor. tion
(such as dora aohEBrfeasly hghied MERMWIET shon fYBHAREE e Pirmiiers Feecthng
the |i ke)or deviges hadpracedureuifoh lasrati g affsétting tlﬁ&bﬂ&rtétﬁbé&fﬂ.tlgtﬁggégi&g@as or

Format or oS R B a T rBeless 26K iarendgl, poch ssdmingrconplod to (or

i nf or mat iietegread WithaEetriifg pESATBBIUnd B ebiIdil R olndiSIERGg, Lk Rer ei n

as is positionéd and configured such that the reflected beam 2618 is wider, upon arrival at the
laser/detector chip 2622, than the outgoing beam 2624 emitted by the laser 2614.

- Accordingly, sufficient power from the reflected beam 2618 falls on the coaxial detector
2612 that the data on the disk 2626 can be read, and usable focus and tracking signals can be
obtained. Further, only a relatively small portion of the reflected beam 2618 reaches the
laser 2614, helping to avoid feedback or other undesired effects. Although the presence of
the collimator/torus lens 2616 may create a ring about the read/write spot, relatively little
power (such as about 10%) is in the ring, so that there is little unwanted effect,

‘The present invention, in various embodiments, includes components, methods,
processes, systems and/or apparatué substantially as depicted and described herein, including

various embodiments, subcombinations, and subsets thereof. Those of skill in the art will
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hard-formatting. It iS contenplated the pre-provided or pre- gﬂ i a,
according to enbodinents of the present invention, wll be mﬁd raﬁﬁged
in a rel atJ nani.d .fashion such as using a stanping, enbossing or
printi ngq}dld%gt%lfi (%@gjstg % eiaﬁgéﬁet the jpEesgRI Py iop péer wnsdsottatsingiae arasenta

( pr ef er abdiyclédutst Firprb@aeinhBdi) i ' .St mounted in a
cartridge. Thus ot?ég advant ageﬁ%)%‘ thgusp%ggér}{de?ﬂﬁvgﬁﬁd%pw ngEsMicesgand uch
as vi deo RSPCeARfdilo theabeense of tems notlephatd prddorrdesathde tefat 8- ©aRLBE:  €pr oduced

substanti . -at -once s opposed to _ sequentially). Any of a variety
of ki nds %’#ﬂoglgﬁg‘h%g‘%{e%e“\ﬂ“ﬁ%‘&\}ﬁﬂ engrPistegh Bempas mak haveobdeadisedimi ng t he

devi ces gmeviberduvidgt 66pRtessBE e R B eRAbrdvi j i ncl.udi.ng, but .ot linmited
to still ~images, vi de%, not | o}r% pi c{ﬂ fdevg[?/ EO?@?H‘#:OP%GVdﬁgsﬁse@B Ot er

progr ans SRS caghefimplenentation. | nf or mati on. or data such as identification,

password or e ion/decryption, data, .and the 1like. The cartridges are
t hen nass- di S?ﬁeﬁg{eggﬂlg%ﬁs u%?@ﬂ&@%f%@ﬂt‘%h%rt@m Eresentediforpuinesegofef er abl y
can be udBubtiafio ki @sscrif@sir Whet g ' i - digital canera),.or
read-only equi§ﬁrrent . _such as edrim?g%sﬂg\aﬁ?gﬁn%ge% %ﬂ}@n%‘ﬁ ‘&‘A?‘ﬁ%?ﬁ? %ReangF
capabi | i 19 fermsliscigossd berein: Alghaugh thadsseriptivreofths kventidn lis ifEIRdRIIRL RS uch

r ead- onl I t of, _or coubled fo, any of a variety of

per sonal )65 Igg%:l %) f@ﬁf%@%@l{ég and coiaLyanations F‘Efiﬁ“éd‘é-’éﬂl@ﬁswlﬁh‘éﬂm@bmﬁndbut

not | i ninetificaiodemicoithif tfe pbgy/ohiae &veﬁ@éﬁl‘é@aﬁté a9 %e%ihl’ﬁr?ﬂ{eosﬂﬁg%{ In oI
ata); such as per al stereo

data(inludieg[, ? . . image, video or nusic

or ot heriBBY" ap ?@Fe‘f“itk%ﬂf: atigs naderstapding thetpiresentidisclonse. Nas insdtlded e fi xed
tel evi Si @Bta@f i ; Welel! Lces 0 ter eri pheral  devi ces, '
conput er ane. e%?‘gléih?ﬂglg%%%érgﬁlvg}%%% erg%{ﬁjtgﬁg’ftcg‘&’qqﬂ}ﬂ% geldine ot on

pi cture édrmpEsintachagetild adddrananalent sidiges, Fulitons rm;{ e sfé@%io‘%ﬁ& .
er m

pur chase meaﬂi t i bution %gvi ces such as automatic te I nes or

ot her bar(;'{%[i REGRTHsIher of pof suchy alteraate, ineschapaeabieandforiequivalenp griiaeg003 |t i s
further dantienylraieed ot figts £ fe f_the present.invention can
be used in connecgfei on \%Bth %&?ge%ééy%fé{érl ve%lﬁ\}\%g%cﬁmgioep@éﬁﬁ I8 to be
re-writ edBY Bteppblgsubjeetgnatiegur ed to provide re-witeability may be
configured to erase previously-witten data either in a separate erase
pass over the data, or "on the fly," substantially as (or just before) the
new data is witten. It is contenplated that re-witeability may be
particularly useful in connection with applications involving data which
changes often, such as personal, and/or
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credit or other financial data, certain types of conputer data, and the
like. Although it would be advantageous to provide for. conp |[b|NOM/20[]3
various types of nedia with various types of drives, it is possible there
may be sone degree of inconpatibility, e.g. it may be that a re- witeable
di sk can not be read by certain read-only drives, and the |ike. Al though
the figures illustrate one possible orientation of the cartridge and drive,
with the disk horizontal, and the optics drawn bel ow the di sk, the device
can be otherwise oriented, e.g. with the disk vertical angled, and/or the
arm abov&I@ MSiteral to the disk. Al though an enbodi nent has been
described in which the cartridge is used.in connection wth a drive having
an actuator for reading or witing on one surface of the disk at a tine (so
that, recording on an opposite surface involves renoving, rotating and
reinserting the cartridge) it is, 0 possible to configure a drive with
two actuator gl‘m;, %P@ff%iﬂg‘o#h?%a t%%&ﬂrdé‘tﬁ"f%é,ge SORBAUEIAGT read/wite
can be perfor i t -£.9r i i sk
and/ or can bg%gsetﬁﬁgﬂra ?réegbt?ér %gtglﬁ%ls%% Aaggégslea{g?gtﬁ %E%E%%gytrlé&rr%ﬂ%a ?%%%%Hga

t ube- shaped optcadafgabodyawith saidunghapgositionghtharal, sanntepemiapiatbe df sather
structures are.gpos(ii%e %Uﬁh as an open cage or franmework, a rod, a

pol ygonafediBR & Ll e475iee 9% pe and the 1ike. Although enbodinents of the
present invention have described providing a single actuator armfor
witing on a given surface of the disk, it is also possible to configure a
dri ve whi ch pPevi deéscartiisigees platmed i digisy nwhereinratdofirstsurfack @ptivalimddingmon

t he sane glk{hltlgﬁge of the' disk, e.g. to inprove transfer rates, access
tinmes and e I'ike. Although a substantially arcuate wi ndow in the
cartridge . suafsaberabgantbeen described, it is also possible to provide other
si zes or shapes of w r}(ilows such as grovi ding a larger wi ndow, since making
the wi ndow | aPderrding g qverlying seidsubitiée- access ninimally required to the
di sk. Although the drive has been described as substantially enclosed by a
housi ng or chassis, baseplate and cover 214, 212, 216, it is possible to
provide the dPFve A eargidgelas chirmedin glaiope nwhemersidseodingofiln defiret aon, e. g.
if it is &r@%%%&legidto e 35 2 0 NOV 2003 normally non-renovably housed in a
| ar ger stroetyd U s a di gital canera In one enbodi nent one or nore
circuit boards provide the -main rigid structure, to which other

conmponents are coupl ed. Al though wite-once nedia_are described, and nay be
preferred 4. A cartridge as claimed in claim 2 wherein said first-surface optical medium

further comprises a relatively thin film overlying said recording film and defining a surface

of said medium.

5. A cartridge as claimed in claim 4 wherein said relatively thin film is a few

molecules thick.

6. A cartridge as claimed in claim 5 wherein said relatively thin film

comprises a material selected from the group consisting of carbon and ZnS-SiO.
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for some purposes (to avoid the potential for acci-dental data,lo oNE
or all aspects of the present invention can also be used in 2@13@6“ %5]03
with re-witeabl e dia.(many re-witeable nedia use phase-change

recordi ng nat erf-al QE C%Eﬁ%é,geﬁ C}?é‘f‘%%{fhﬁé%,ﬂ‘ athersbswidsaerdingdiilm ismdepedtso y
preferreged ' LA ; n ia). .Al though
e e e A L e T ANl
it is pdkiskidseequl tser ebethamblzous tos afieid wavesagahgd medi um descri bed herein,
within digital canmeras, for storing other itenms (exclusively, or in
conbination with image or other information), such as audi o recorded near

the tinme the igages ; : 1 i fira nu r. Jimge
recordi ng par age?t er%ééﬁlfg@%r&?ﬁ%@% ﬁ.ledﬁnggs gﬁ%%};nl Smnc} ae{rleellsﬁ%?%’%ﬁ %Slﬂ?mg& g.

t o i dent iWapetehgth imigthe ramgedb ft6h6 tb B&EnmAl t hough an enbodi ment is depicted in
whi ch the | aser source is laterally displaced fromthe detector, as
depicted in Fig. 26, it is also possible to construct an operable device in
whi ch the detegtor,askghd : fOorg 2 «C i SWY.roun t.he

| aser source, such %2 a %(S:dé%l_&g%%g%a%@gf%r %%)?ml %?dé{gh?éé{“é%f C{l{rﬁ%@e"\%ﬁﬁﬁ?lywch
a coaxi althisduincie lesaithasl i09inmat e t he need for devices and procedures for

| aterally offsetting the reflected beam In the depicted enbodi nent a
diffiractive collimator/torus |lens 2616 is provided, such as being coupl ed
to (or integrabed Avchdid Bl RPcIRn SN @%saﬁh I8ELd HQai ivdlle
collimator/torus |ens 261%mgi S posi tilgi:\déd aﬁgg%ém I g%?déﬁlgésgudgﬁat 6%%“#%13’
ref | ect edhipdtim indasg than S mmr , upon arrival at the [aser/detector chip
2622, than the outgoing beam 2624 emtted by the | aser 2614. Accordingly,
sufficient power fromthe reflected beam 2618 falls on the coaxial detector

2612 that the gata AcatifidgetisskaiR6dé lain b2 w@ain @Mreégﬂmgeﬁfn@ma?ﬁﬁ 1o
t racki ng si ained, Further, only a relatively small portion

nal s can be . ob ar i
of the r&FIeLts REH SEARIEROR daie Raktene or Feaddron Gid diskangiswg reletvelpiin
f eedback fpf icHRER S f res f .the ..
col | i mat or/ tlggfst%ghllcens %%F{%%rrrlgg S@%gg?aéﬁgérg%%g%%gﬁlgt@e&g ggool? %Sllc{eéo%%ﬂl,
rel ati vel2perratiqnsereagrsitesy safdreddtivaly thbofim %684 desigriing & Rexdrimig, pagofor Bl ifgher e
is littl want ed effect. The present invention, in various enbodi nents,
i ncl udes Coifponents, nethods, processes, systens and/or apparatus
substantially as depicted and descri bed herein, including various
enbodi nents, subconbi nations, and subsets thereof. Those of skill in the
art will 36 2 H2nNoAsadrdge as claimed in claim 4  wherein said recording film is adapted to

receive a light beam when data is written to or read from said disk and said relatively thin
film has a thickness sufficiently small that said relatively thin film has substantially no effect

on focusing said light beam on said recording film.

13. A cartridge as claimed in claim 4 wherein said relatively thin film consists

of a single material,

14, A cartridge as claimed in claim 4 wherein said relatively thin film

comprises at least two sublayers of different materials, respectively.
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under stand how to nmake and use the present invention after ungexs i
the present di scl osure. The present i nvention, in various err& ﬂmiﬁ%
i ncl udes provig ‘gew cgg FrProcer;sarses in the ahsence of itens not

depi ct ed and/ oft °desCrPHE G LiIeR N R o | SrhereiR RRAsdredis filre cemprises a

i ncl udi ngphade thacabseneg of such itens as may have been used in previous
devices or processes, e.g- for inproving perfornance, achi eving case and/ or
reduci ng cost of inplenentation. The f oregoi ng di scussion of the invention
has been presented for Ir pos s of lus%/ratl on and descri-ption. The
foregoing is néf-i &ﬁ‘&@gg‘{%ﬁ fiped 1 “Pﬁ My efehiesin s8d eerording flm epmprisessm

di scl osedd gherein. Al though the description of the invention has included
descripti on of one or nore enbodi nents and certain variations and

nodi fications, otHer variations and nodifications are within the scope of
t he inventi on, . .g. as he skill and know edge of those in
the art, after?® e‘?‘é:fiﬁﬂngg%ﬁ ctl‘HE"eBr‘%E HE di sthedy paid reqorging fifm spmpeisesa
obt ai n rlﬂbg@wxlepmlhﬁggdé@e alternative enbodi nents to the extent
permtted, Tncluding alternate, interchangeable and/ or equival ent
structures, functions, ranges or steps to those cl ai red, whether or not
such alternate 8' nt gr &2 {]a eablle a d/ Of equi v ent shructures functi ons,
ranges or steps®are st ?'}B’re il CaER A Wi 8?5’{‘5?1 {EFuRges eptisalonpding
dedi cat e commptispodeadiebion Mt HeoRtenRld REordhiz Bifh 2% MMVsdQF CLAI M5 A
user-renovabl e optical data recording cartridge conprising: first-surface
optical medi um having at I east a first optically readable surface; and

cartridge body W t Eg’rg'q! Lon d_therein S0 as to
rotation of said rrg dium¥h sé‘%{gqeggﬁ Pl piigein said %{rsfl'fﬁa&f‘gfgﬁlggl IEF‘QPFPed
in cl ai mdmpriskes eiflectes filnh betstees saifl a6 rdiRg iRl andBEALTLstEROPT | Ses:

substrate; and a recording filmoverlying said substrate. 3- A cartrldge as
claimed in claim2 wherein said recording filmdefines a

20. A cartridge as claimed in claim 19 wherein said first-surface optical medium

comprises an adhesion film between said reflective film and said substrate.

21. Acartridge as claimed in claim 2 where said substrate comprises a material

selected from the group consisting of polycarbonate, glass, optical crystal, metal, and

fiberglass.

22, A cartridge as claimed in claim 2 wherein said substrate is in the range of
300 to 1200 um thick.

23.  Acartridge as claimed in claim 2 wherein said recording film comprises a
material selected from the group consisting of TeQ, a chalcogenide alloy, InSbSn, cyanine,

pthalocyanine, and GeTe Sb.

24. A cartridge as claimed in claim 1 wherein said first-surface optical medium

is substantially rigid.
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surface of said medium 4. A cartridge as clained i ' n claim2 wherein
said first-surface optical nmedium further conprises a relatiyely thin film
overlyi ng said recording filmand defining a surface of sai (Q/ ‘]@\]‘n gp
cartridge as clained in claim4 whereln Sald relatively thin f|Im|s a

nol ecul es t hick n cla rein said
rel at :Jvel y tlhl 1 I%%mg[g %%S%ggmgama Fer I fcéla,ﬁalé{ljcaqt%\%etlw:gyél@%éﬁentral

consi st i ngpeningoadizaid st REGmPricks %&aﬂaﬁ@!ar%@@l%e?n Prsed Béth@?x? E%sgl&l# %kmad
inclaim 4 erg%Jg S‘?&d recording filmis adapted t receive

| east one® bpdearownd &aid aeptrpl opening aed said hléﬂp préevemt ﬂuétmahaiﬂsrfg)rﬁ

t hi cknessgg arlifite glﬁrbies%fd H}ﬁ[;i about two of said wavelengths. 8, A
cartridge as al med | n claim 79%herein said at | east one pr edet er mi ned
wavel ength is in the range of 650 to 800 run. 9 A cartridge as clained in
claim8 wherein saig thi,ckness of said relatively thin filmis |ess than
100 nm 10. A <&rtr &a@n%&e as|chyimed in plaim 2iSnideiresaid sead adprdptises eknasslaof
sai d rel ajy ilmis less than 50 nm 1'1 . A cartridge as clai ned
in clai ma%bmylgfﬁﬂgg}l% recording filmis adapted to receive a |light beam
when data is witten to or read fromsaid disk and said relatively thin
filmhas a thickness sufficiently smal|l that there is substantially no need

to consider opt{cal?* c3Hg %%S%%@eéﬁ%am 2t5y wherginysaid pevilardalyyringhine f i | m when
designin cartridge as
gni NGstAichR@EoMbride aRRfidk ti)ﬁ’%ue% HutOrd; 1&%%% @clgprslp %nag yatymylar WQSe a

clainmed in claim4 wherein sai recor

| i ght beam when data is witten to or read fromsaid disk and said
relatively th| m ha a thi.ckness, sufficiently small that sajd
relatively th| }r‘h ﬂ%ré sﬁl%lﬁ’teaé‘il Pk?lfﬂol QYFB‘-‘@B saig firstrutfasneptical medinght
beam on stw'sddiﬁﬁaeld(bm thizkmmml3. A cartridge as clainmed in claim4 wherein
said relatively thin filmconsists of a single material.

29. A cartridge as claimed in claim 1 wherein said first-surface optical medium

has a diameter of about 32 mm.

30. Acartridge as claimed in claim 1 wherein said first-surface optical medium

is electrically conductive.

31. Acartridge as claimed in claim 1 wherein said first-surface optical medium

contains pre-recorded data.
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14. A cartridge as clained in claim4 wherein said relatively thin film
conprises at |east two sublayers of different materials, respectively. 39
20 NOV 2003 15. A cartridge as clainmed in claim4 wherein saﬁ(ﬂ NOY 4003
filmconprises a phase-change material. 16. A cartridge as clained in
claim4 wherein said recording filmconprises a dye. 17. A cartridge as
claimed in claim4 . wherein said recording filmconprises a

magnet o- opt i c&k . matéerirtlidgek8 clabmedirt clhidge whereinai med in cl ai m 4 wherein
said first-surface optjcal aﬁil um conprj ses an adhesion film between said
recording fil ﬁ?@rﬁ%éﬁf °g ARG éet"@rd“i@mﬁd’(’:lﬁ? havinget least 2 fiast merdablecard m 4
wher ei'n saiddbfel susthesur face optical medium conprises a reflective film

bet ween said recording filmand said substrate. 20. A cartridge as clai ned
in claim19 wserdeiariridgt bodyi pestnits wthtaareofogatd madiuredtiour ﬁf@ﬁﬁ%iaﬁﬁacﬁﬁhs at

adhesi onfi bet ween sai'd reflectjve filmand said substrate. 21.
cartri dgé agtgbrsg- cgov( L PPHIiRg Qpticpkacesisdo sssiqnalsaidanprdinegeer @M@E@ﬂdal

sel ect ed vrita shidheERnPANSIAhEAGROS shglatcardonat e, gl ass, “opti cal
crystal, met and fiberglass. . A cartridge as clai rred inclaim?2

wherein said §aldsmrmre0ﬁ id medihm meiluga afteasBarcvatd 2Q0orMotadet@iimodate lidht

cartridge as_cl 2 wher said recording fil rises a
mat eri al %gél? aet @80 BIQE gﬁ E’icgﬁ ’f?éatﬁl?le‘?@@‘ta&aﬁﬁa‘lhg? nF‘Gél said
al | oy, | n$hSmnxiscyani ne, pt haI ocyani ne, and GeTe Sb. 24. A cartridge as

clainmed in. claim1l wherein said first-surface optical nedium is
substantially rigid. 40 20 Nov 2003 25. A cartridge as claimed in claim1l

wherein said rtri eni ng, and. .sai d, nedi um L
conpri ses a h%g ar‘ndgj an nu{‘ég%s g%grf‘&ioel E%ﬁ‘faéozr W@% %e@ﬁngg? h&‘?yowgi&lfies at least
a first window region over at least said arcuate region, covered by a plate which is

transparent at a first wavelength.

34. A cartridge as claimed in claim 32 wherein said cartridge body is configurable
between a first configuration substantially enclosing said recording medium and a second

configuration exposing a portion of said medium for reading and writing on said medium as

said medium is rotated.

35, A cartridge as claimed in claim 34 wherein said portion of said medium
~ exposed in said second configuration is a portion of said first surface of said medium and

wherein a second, opposed surface of said medium is substantially unexposed in said second

configuration.

36, ‘A cartridge as claimed in claim 35 wherein said cartndge body is further
conﬁgurable to a third conﬁguraﬂon wherein a portion of said second surface of said medium

is exposed in said third configuration.
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said cartridge body around said central opening and said hub to prevent
dust particles from entering an interior of said cartridge. 26[] MOV 2003
cartridge as clained in claim2 5 wherein said seal conprises an annular

| abyri nt hi ne 3dt-r ucfugastridgy as daiseadtinictidge 3aswlndreinpedions ofbathmnid fistwagked n
said ann : ' j r s apnul.ar .t.ongues
i nt erdi gﬁﬁaé%%&mgéimg?ﬁgﬁé&néﬁf g%‘”%%nsﬁa?&;?a{gr}dgg\%? 1538 sad seehndy i gge as

cl ai med ¢onfrgusdtion: 1 wherein said first-surface optical medium has a
dianeter of 30 to 35 mMmm 2 g, Acartridge as clainmed in claim1 wherein
said first-surface optical nmedium has a dianmeter of about 32 mm 30. A
cartridge as clained in claim3. wherein said first-surface optical nedium

is electricakky Coﬂ%ﬂ{tﬁ%%qeasrgg%{ngé‘h?a% bege ?ﬂegalfi@i%%ﬁﬁlgia% cl %i_s‘?g]fljﬁf\é\ger ein

said first-surface opti m— contai ns pre- NOV
2003 32- windlowaiot exphgegaspartian oEshid mediuai andla AhReERIHRF moakble Fonst frsyr f ace

optical recordi medi um having af | east a first recordable and readable
sur f ace; PEIY Wg% ?ai“gbaé'trlfgﬂﬁs k?eﬁal?{ fisst ¢onfiguragion &g a sedoad pesitionvabosaida fir st
axi s andcHe{dgsheSindhid geg&gcmgiuf%&nw ndow for permtting optical access to
a portion of said nediumfor reading and witing on said nediumas said

mediumis rotated; and said portion of said nmediumincludes at | east an
arcuat e regi to acc date.light . fr n objective end of an optics arm
whi ch is rot Ababl ASBRIESH CIaed lptm P8 e i yindovhas artragsyegse exen o
car t ri dgsuffisicsd 19iab®sinBd £t ai Khsd HaMREIREM 08 BF i gB}eEﬂhdeg&dbcﬁ%.o@ﬂEJ yes at

|l east’ a first w ndow region over at |east sald arcuate region, covered by
a pl at e Hroush spid windawparent at a first wavel ength. 34. A cartridge as
clainmed in claim32 wherein said cartridge body is configurable between a
first configuration substantially enclosing said recording nmedi um and a
second ap. A cartridge as claimed in claim 32 further comprising a plurality of recesses *

formed in an edge surface of said cartridge for encoding characteristics of said medium.

ai. A cartridge as claimed in claim 32 having a width and depth of about 35 mm
and thickness of about 3 mm and wherein at least said first recordable and readable surface ,

of said medium provides a data capacity of at least about 0.25 Gbytes.

42, 'A method for optically recording data, comprising:
providing a user-removable cartridge having a optical first-surface recording medium
mounted therein for rotation about a first axis, configured to provide optical access to at
least a first arcuate region of said medium;
positioning said cartridge in a location adjacent an optical arm, said optical arm
having an objective end and rotatable about a second axis;
rotating said optical arm about said second axis to position said objective end aligned
with a plurality of desired arcuate positions along said arcuate region;
rotating said medium about said first axis to position a plurality of desired medium

positions in alignment with said objective end; and
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configuration exposi ng' a portion of said mediumfor reading and witing on
said nediumas said nediumis rotated. 35. A cartridge as clpj (/N im
34 wherein said Qo.ti on g!];g said nmedium exposed in said secor%unﬁmv 2809
confi guration PEViinglaserbightglongsaid pplical amtq seeolgbctive andrfeddiveniag drom
wherei n agsegpag; f.sai d.nmediumis substantially
unexposed i n @aﬁavegbgggﬁg dg@g{fﬁhgﬁfg %llgﬁ.megéngKSIES?%'ri dge as claimed in
claim 35 wherein said cartridge body is further configurable to a third
configuration wherein a portion of said second surface of said nmedium is
exposed i n sai4B .+ hi Adnetbed. iag aleimedin claim PDwWhiinedBcB7idga poavidasiadigst as

claihed i j M i i-ons. _of bot aid.first surface . and said
second s uér}}ugﬂg?ng}’ %a%%%gs g‘& thﬁl g%ﬁ g%?%?epf’}??lra! gpcbs_bt&f)f" P Sﬁzﬁ"ug]&f EF%‘B& e

conf i gur atedinm BSaidAaceidfd, iteld scddnd PositioR Exipbsifik 8l 1@&s%§ai\&’frﬁ_£t%£ha§@ﬂegio of .
cartridge c(?rrpr]ses a first . wndow for exposing a portion of s |3rred|um
and a fir¥d8KAUMr novable froma first position when said cartridge is

in said first configuration to a second position when said cartridge is in
said second configuration. 39. A cartridge as clainmed in claim3 8 wherein

sai d wi ndow hdd.a t Aanshed,se cithedin clsivf 43, GiIRAdIN A ré&pesaBdalddoatiohRRSt
partial insertion of saig obj ective end of an optics arm through said

wi ndow. 4%" LPJ?&FFPF’&'&@‘: by mpyssHil shwtter g sgidecond pasisfonconpri si ng a
"plurality of recesses formed in an edge surface of said cartridge for
encodi ng characteristics of said nedium 41. A cartridge as clained in

cl ai m 32 havi #§.a wAdn¢thedhbrapptdllyabadihgudmpfisingn and t hi ckness of about 3
mm and wherein_at.J.east said fi ESt recordabl e and readabl e surface of said

nedi um pr ovi deRrOxE LULRAPPYaPlosartidee bawng aoptical firsissuctige Bie-regarded nret hod
for opti caklivnt 60 Berda e roRBBR bb&itATirsPhH@Y LG ﬁgggl il

cartridge having a opti Eal f.ir?st -surfa.celr?ecor’dl n rﬁedfbﬁhlﬁggﬁeﬁ{%zg?%ees? ein
for rot at{odth letsioufirshamengte regign of saibmedijured to provi de optical access to at

least a first premahie CROLORAE i8818.05d ia('iﬁgkent an optical arm, said optical arm

having an objective end and rotatable about a second axis;

rotating said optical arm about said second axis to position said objective end aligned
with a plurality of desired arcuate positions along said arcuate region;

rotating said medium about said first axis to position a plurality of desired medium

| postitions in alignment with said objective end;

providing laser light along said optical arm to said objective end for diverting from

said objective end to said plurality of desired medium positions; and

detecting at least a first characteristic of light reflected from said desired medium

positions.
46. Acartridge as claimed in claim I comprising:

means for permitting optical access to a portion of said medium for reading data on

sald medium as said medium is rotated;
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optical arm having an objective end and rotatable about a s . .
rotating said m about, sai d second axis to position said objective

ti.cal. ar ] _ _
end al i gned \M’Qtfeﬁela SPET9R §F said raedimdaciudes shitastpasirenasnessionoing _s?! d
arcuat e ;8RR ahi iofl: ' QUL el Fst. axi Q.position a
plurali t;e%%‘ﬂgggzi{tfegghﬂn%%}lﬁog e%ﬁ?%’%omns i ;gpg??%%}r&h C%WS lrc?}.atégfe&bggt] VA e
end; and differet DorNEMdABORuqg. ovi di ng | aser | ght along said optical armto
sai d objective end for diverting from said objective end to said plurality
of desired nediumpositions. 4 3. . A nethod, as clai [)rr:d in claim 4h2 cal
wherein said gartri V| | 4S: ter vable, via a nmechanice
| i nkage, frorﬁp ?‘ fi r}gtg %ggi%%tajlsgga?m%[ﬁs%%m%ép"ﬁéreéne%q‘?f‘?g‘_’rgéiéi?rd%e‘?ﬂt%?ﬁlgn sai d
cartri dgepedigma second position, exposing at | east said first arcuate _
region of said nedium 44 ~ A nethod, as clained in claim4 3, wherein, in
response to said positioning, said |inkage au%onatlgallrlnnves said
shutter to saj4d sec rﬂ’dﬁ%i (X5 Ny 2 of.. i,ca r eadi
conpri si ng: Sﬁirég'vi dilﬁgg—é useatrs-c {r%gnrr%égﬁlé car 9@%&gne§%§%eﬁ&%l% ﬁef%rgflﬂg
first-sumiedeempre-recorded medi um nounted therein for rotation about a
first axis, configured to provide optical access to at |east a first
arcuate region of said medium positioning said cart;;)rg_ge in a Io§at| gn
adj acent an ops i calA @sMidgaisdMRbd GRLa 48, WIRYLAYRARAREEE b AENH.:2D
rojt atabl e about a second axis; rot ati%lg salﬁﬁoﬁtl?al ar nga}_goaéﬁnsal%g second
axis to FeRERs farroyenines i mediuve coniguatblgbetveenatiistcopfiguatiohn yutatantdsisy r ed

t i Ll . sal d.arcuate regqgion,. rotating said nmedium about
o a1 v epeleihg BT Bl B P Bl s B R e pOsian 5asid n
al i gnmentmesigrh. sai d obj ective end; providing | aser |ight along said optical

armto said objective end for diverting from said objective end to said
plurality of desired nmedium positions;. and detecting at |least a first

characteristisp.of |4 ghtridgl heqhintlalih AnAAodwiERld &5 PEHHTF said medium

exposed in said second configuration is a portion of said first surface of said medium and

positioning said cartri dge in a location adjacent an opti cal é:dln(Néﬁ %ﬂﬂa

wherein a second surface is substantially unexposed in said second configuration.

51. A cartridge, as claimed in claim 49, wherein said means for covering is
further configurable to a third configuration wherein said a portion of said second surface of

said medium is exposed in said third configuration.

52. A cartridge, as claimed in claim 4 6 wherein portions of both said first surface
and said second surface are exposed when said means for coverihg is in said second

configuration.

33. A cartridge, as claimed in claim 49, wherein said means for covering

comprises a first means for sealing.
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positions. 46. A.cartr{dge as claimed in claimi conprising: l
permtting optical access to a portion of said nmediumfor reagﬁiﬁmhﬂé 2:0{]3
sai d nedi um ar% sai d madi.%],i s rotated;, 44 2 0 NOV 2003 wherein said
portion. of saPd:med! GARUITES Atgaimad inclaim Sawhsreincseis meagis dor seolizg compostat e

| i ght frm@@taﬁ@m@q}aﬂ!@&%}ﬁ an optics armwhich is rotatable about an
axis, different fromsaid first axis. 47. A cartridge as clained in claim

4 6 wherein data is pre-recorded onto said nedium 48. A cartridge as
clained in cl gFm ﬁe‘g wher ei ndjai d nmediumis a recordable nmedium 49. A
cartridge as 2Pai med PHregeasaimed ipplairapa vdgrein said meadgyBr sealingiinolavdble
means f orf&Q\isi;k ' | | -bet. a fkirst. confiquration
subst anti al | yqrrgﬂr;tg)lsgfgih%ﬂgg;é?fg%ee%g?{% (%)gr% ﬁg%?sd&%%n H% Q8 Bwa%lﬁ%ﬁbf? P8t on
exposi ng Brsittnpereniseid méans dorcovarng ish shid.sedordlasohfizai@gen.as. clainmed in
claim4 9, wherein said portion of said nmedium exposed in said second
configuration is a portion of said first surface of said nmedi um and

wherein a secegpd su | at | i.n,saj d second
ont 1 ur at i on 51, A aedsTarkah LBl Ky IRKIR SR B TRE SFRNERE means
for coverdxtent pefficient tolrsroromotiatg at Eabtepattin] dndettionchfaaidfdbguetias EmiloMﬁBd‘ﬁida sai d
a portion oft saig secand surface of said nediumis exposed in said third
confi gurazfqnomoug SUAYEPYi dge, as clained in claim4 6 wherein. portions
of both said first surface and said second surface are exposed when said
means for covering is in said second configuration. 53. A cartridge, as
claimed in clalm 4 A cagpidgesisielamed imelais 4bdurtisp\comipriging aosaps faeacadifig r st

means f Orchaf'a@{chgtgcg oﬁai% Iged\i@{. 2003

58. A cartridge as claimed in claim 4 6 having a width and depth of about 35 mm
and thickness of about 3 mm and wherein each of said first and second recordable and

readable surfaces of said medium provides a data capacity of at least about 0.25 Gbytes.

59, Apparatus for optically recording data, comprising:

a cartridge having an optical first-surface recording medivm mounted therein for
rotation about a first axis, and defining a first shutter movable, via a mechanical linkage,
from a first position, substantially sealing said medium in said cartridge, to a second position,
exposing at least a first arcuate region of said medium;

means for assisting in positioning said cartridge in a location adjacent an optical arm,
said optical arm having an objective end and rotatable about a second axis, wherein, in
response to said positioning, said linkage automatically moves said shutter to said second
position;

means for rotating said optical arm about said second axis to position said objective
end aligned with a plurality of desired arcuate positions along said arcuate region;

means for rotating said medium about said first axis to position a plurality of desired

medium positions in alignment with said objective end; and
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54- A cartridge, as cl di med in claim53 wherein said neans fo i
conprises a substantially transparent plate. 55.. A cartri dgz @xu\gf}&ﬂﬂﬂ
inclaim5 3 V\r/p1 {neitn sai TBans .fﬁr seal |$g i s, movable froma first

posi tion when S&18 HeRERE g lasgdight #lgng said Aptical am to sdd eliedtivgerdfiron to a
second  pdisdrtih® frowheid SEkEiVERAASo EQH pAAMBY P dediSql | ond

configurati on.g)56. A cagtrildge a% cl gi negpiogg%%l%fi%peg§‘%h$ﬂ§§§?3n sai d wi ndow
has a transverse extent sufficient to accormodate at |east parti al

i nsertion of s&'td og'l ective end, of an fgti cs armthrough said wi ndow. 57,

A cartridge as’ti ai ?ngqréfqﬂixhg@)t*ca RBCOBPRPNESi ng neans for encodi ng
char act eri sti GBeca2frided heviiB dh Yhica? Birst? I j tnclaim4 6
having a wi dth and eFt _hﬂgf ag%%t 5 éuﬁ%éetlg%cgg@hr?g%ﬁée@shg%gn %65?}?&%“?‘J?ﬂ‘ﬁnd
wher ei n ebliigt @fis,gai definingta fastdvindowredposinmpatdedt & fiendreunRadgbh of s4d f aces of
sai d rrediIH%’a.Errnovi des a data capacity of at |east about 0.25 CGohytes. 59.
Appar at us J optically recording data, conprising: a cartridge having an

optical first-gednkaseaskBRERF H MBitERH JoyRied; j: t at.i on_about
a first axis, and defini ngéa%lig}st sgh%]t.te'lrmlngvé ?gcgﬂé&agqgﬁc%c%a%ﬁ% ram
| i nkage, Saidreniical gy kaviggpan eljenivesud sodirtitable ybaal seagndsaigd nedi um i n sai d

cartridge, to ition,. .exposin | east .a firsf arcuate region
of said medi unﬁﬂearﬁr’ggﬁ‘[s]’%?gﬁ%&%‘&" E‘Fﬂé‘“{%ﬁ B%‘g‘iaﬁ Bhrahadsfapasiionsaidgbisctiva
| ocat i on eadjab@gsaidearceié tep@dn;arm  said optical arm having an objective end

and rotatable about a second axis, wherein, in response to said
posi tioning, JAFASIPHIRYEEsaidanedinoabpyt saishist axis th isittonerpltmlisaifdlesieednd
posi ti on;maBan j [ theal .about said second axis to
position Igai d ?&Efgi%?lé \%ﬂfég%%ngﬁtgﬁglg Okfet%h"%&@’ur ality of desired arcuate
posi tions al ongesaifer movidatpelases tightylonBans optdal Kok &f dandolsadticdgdirstm about
said fi rs&ivz%i(i ) thhsoocﬁi t.ion a Bl urality of desired nmediumpositions in
al i gnment ViTHRE E8mesaihplisstvpend tysaid phiralgy o6 dniigd 2umizum pesitiens erd pr ovi di ng
| aser |ight alpagsed btk eahngeiiMiiSsE Al e ol i f il ¥§fLi.ng
from sai df obj e_gti \éle end togsai c%epl urali tyﬁgﬁ‘tga{é%ﬁ%g%ﬁﬁgﬁgﬁrﬂqgl g% E‘“*?‘Sﬁ‘!sa

) .Irom said medium. - : _

61,  Apparatus as claimed in claim 6 0 wherein said medium contains pre-recorded
data.

62. A data recording medium comprising:

a substrate;

a optical recording layer coupled to said substrate, wherein said optical recording
layer includes at least a first optical recording medium film;

wherein said recording layer and substrate are fashioned as a rotatable disk, said
recording layer positioned with respect to said substrate such that said'record'mg layer can be
optically read or written by providing a read or write beam, having a first wavelength, to an
operational surface of said disk, without the need for said read or write beam to traverse

through said substrate, and such that said optical recording medium film is spaced a distance
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60. Apparatus for reading optical data, conprising: a cartridge having an
optical first-surface nmedium nounted therein for rotation abo%t ﬂaNﬂVSZU[B
axis, and.definin a.fi{st Wi n(i}lng,exposi ng at least a first arcuate region
of said F}@miﬁﬁo Yranak Yirfags wigh in desp thap abpitffey gessidiweaelengtigehdreby
l'ocati on a4l @g@nbcodlin Redfdh i8] st sibled n2Rt/gal arm having an obj ective end
and rotatabl e about a second axis; neans tor rotating said optical arm
about said second axis to position said objective end along said arcuate
regi on; neans faqr rg}g\tin sai d nmedi um about said first axis to position a
plurality of d&ire nHREREdiuENg as plairadd igretaim6 2nmhbresmsaid olopetiig ve
end; neangel j di S& L tthd . said optical armto said

obj ective eng{n% gFﬂwdaim\?gg?%lﬁg%ggﬂrlﬁ%ﬁﬂi)g%%%%(ﬁin@tgn lr'ld to said plurality of
desired nedi um positions; and neans for detecting changes in at |east a
first optical charagteristic.of |light reflected .fromsaid nedium 61.
Appar atus as c?%i me cfaﬁa reradingmediie peelained i clrinicamvhersimsaid reppeting cor ded
data. 62. pAJR& Bl jti red; m]gﬂ ising: a substrate; a optical
recording | ayer co%g‘?{e nltaguygggiééésu S%Frpa{alfte, wherein said optical recording

| ayer includes at least a first optical recording mediumfilm wherein said
recording | ayers and 's(ragst rate are fashioned as a rotatable disk, said
recordi ng | ayer® posft{ohEaoimempdivmeas clanedsn ¢laimig; whewinsrhrachatingsai d
recor di ngmeayef g2 @esmﬂmjy@g&ﬂcaqlﬁ%gng)&cﬁ%j tten by providing a read or
wite beam having a first wavel ength, to an operational surface of said
di sk, without the need for said read or wite beamto traverse through

sai d substrate;. and such said optical recording nediumfilmis spaced
a di stance 47 20 I\ﬁ#&f&é&?ﬁwg R %@F%qdo‘ﬁéfial@égf whereghsaihracardingss t han

about fi ftnpdiimis subsimdiallg pehcierabtic, YRR resd@biwia dhet AL di gm s _a
first sur;ﬁce di u%‘ 63. A data recordi ng nmedi um a@eczﬁa?lned&?%a%%%m 6 2,
wherein s ?H’C‘Frb%l?ruﬂl (bnm and about 1100 nm. .
67. A datarecording medium, as claimed in claim 62, wherein said recording
layer comprises at least a second film selected from the group consisting of:
a reflective film;
a dielectric film; and
an adhesion film.
68. A data recording medium, as claimed in claim62 » wherein said recording
medium film is at least about 20 micrometers from said operational surface.
©9. A datarecording medium, as claimed in claim62 , wherein said recording

medium is grooved.

70. A data storage medium comprising;

a substrate;
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mediumfilmis a thermally-wwitten, optically-sensed material . £4. A data
recording nmedium as clainmed in claim6 2, wherein said recordi cﬂ NGV Qma
filmis an optically-witten material. 65, A data recording nmedium as
clainmed in claf HPa%C%?ate\ﬁ@Ff’&eAaY§éP@Jal%t@rsaidrfgletn@@ixuhﬂrmmsmdiosatisub!staanoﬂage| y

el ectri callyr ig@NELCT i1a4er t of ording medium as clained in claim
62, Wnereiir(] slai d recordiangg ?];@1&95‘%4? {s]ﬁgimst antially panchromati c,

permtting readheringmiddatoperagt layssamal substvat erdfalifonddals WasmHROMtK 49Q nm
and about Jfloo nm, 67. A.data, recording nedium as clainmed in claim®é6 2,

wher ei n sHARISPEASS 1Hehgosiionpd ritlpipracs wssaist substaate suchstbatomaiil data stomek bteed
fromthe ; } by d : tiLverf: dielectric film and an
adnesi on TIoMCRERY R84 00 pRvidnG et hingh By Siieloih b qrrtdnel
wher ei n saifice eferidiilisk, witenit the ebd forissidakad Bash tabovrs?BrdlighsoRRLB Sl F OM
sai d operat, onglﬂ&%ur.f ac 9. data recaording nmedium as clained in claim

e. , '
6 2, wherBdFUg F%QBPW%gafa.#@aﬂmﬁcgdgﬂ@é@@afmma@ommr@i girfage whichi um
conpri si ngless BapUdohl MPiim#8sad & i Alen AL 2 SEOTAG6, | aver
coupled to said subst ra}fen,n wWher eialgg%/%%% g’og%%ie%g%a@jg%%S%tr%grea{ld%({mlﬂé‘f/%%&t
i ncl udes wrfacemedivn.first optical data film wherein said data storage
| ayer and substrate are fashioned as a rotatable disk; said data storage
| ayer positioned with respect to said substrate such that said data storage
layer can be ppticalda sisage RYIRRO%E Shigefin'Sad WY LGSt
wavel ength, to an operati ongel surface g?eS&%ﬁé@ﬁﬁfﬂﬁc{}ﬁ%{){u@%ﬁ%&%gg&1? or
sai d r eadPtBeseerded onsaiddetadilthr ough sai d substrate, and such that said
optical data filmis spaced a distance fromsaid operational surface which
is less than about fifty tines said wavel ength, whereby said data storage

mediumis a first Aulateae@ap@slieditin, as claimed in claim 7 2, wherein at least a portion of

said data film is writeable.

73. A data storage medium, as claimed in claim7 0, wherein at least some servo

features are pre-recorded.

74. A data storage medium, as claimed in claim7 3, wherein said servo features
include features selected from the group consisting of

sector marking features;

track-following features;

identification information;

read test features; or

write test features.
75. A drive for reading data on an optical media disk, said disk defining a plane,

comprising:

a spin drive for rotating said disk about a first axis;
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71. A data storage nedium as clainmed in claim7 0, wherein at |east sone
data is pre- recorded on said data film 72. A data storage me@ @NQV 2003
ortion of said data filmis

clainmed in cl aiagj 7 ]%a,v.mher i.n_at I('iast aCE ] .

writeable. 73, A% KNG Br UL UYE SRdiowdedioaFotating sid ami abdlt @ trankiap ki at
| east sonme p@itich salEbjEERS [ e- - - #4. . A dat a st.orage. medium as
claimed in %ﬁiii m7 3, J\/\/nter eeiﬁ F}i@%glil s@?\%m%g%toééé%ma chq%ﬁ%%%f@g’ttWPégfsald

sel ect ed fisknsaihackingiaxisbeisg stbsteptialty paellelito and kpdead Fioat M@ Rist axis and said
track-f ol |8Ale\/itlil ef%fﬁpures; cf’t)%lkenti_fi cation information; read test fmeafures;
or wite UEst FeariFE sPecd Lo spideliskyn disanen olpt dessvabont 5 mogoivetrs; medi a
di sk, said di sk igef iightRGuRe R 4.5k NQ: -8 .spin drive for rotatin
said di sk about a fi%t axi s, % %d@%{}/ld%%gr%ta#)%ga%% 4 Ol?iﬁcjt%@telnge
end, nounPbepid arm pud tehertosaiddlisi; andbout a tracking axis to position said
objective end in_alignment wit ny of a plurality of radial positions of
said disk, saﬁ%Oﬁgﬂ%gaFﬁﬁéoa%@ﬁgfeﬁ& light gsflented frany seiddiskl el to and spaced
fromsaid first axis and said objective end being spaced fromsaid disk a

di stance of at |east about 50 microneters; a laser |ight source configured
to provide |as@6.|i ghirive, engabngbnicldinm 7Samtierty e6d hveisigheahogabdfar m and

thence to i ISk -an, opt.i cal, detector which detects |ight reflected
from sai d di Soﬁl-a gfﬁg%wggg%aloy ,CE“éeser@I ag?f?ﬁaﬂp?th t@ pdjuph the distappepbiaid ebiectiver m i s
further nenhiren shiordislcfortf@isinabhid 198y 1ipa:. sai d obj ective end along a path to

adj ust the distance of said objective "end fromsaid disk for focusing said
| aser light. 77. A drive, as clained in claim7 5, wherein noving said arm

for focusing i pem‘cg{\;geg%w?' mai nt ai_ni sai d objective end and said
| aser Iight soﬁ?&e _i na e %ﬁaxgl%’ayn%& wrllngrem moving said arm for focusing is
performed while maintaining said objective_ end and said laser light source in a substantially

constant spatial relationship with respect to one another.

78.  Adrive, as claimed in claim 75, wherein said arm is mounted to provide for

translation of said arm in a direction substantially parallel to said first axis.

79.  Adrive, as claimed in claim 75, wherein said arm is mounted to provide fof

pivoting of said arm about an axis substantially parallel to the plane of said disk.

80. A drive, as claimed in claim 7.5, wherein said drive has a mass less than or

equal to about 0.05 kg.

81. A drive, as claimed in claim75, wherein said drive fits within a rectangular

envelope having a thickness less than or equal to about 10 mm.

82.  Adrive, as claimed in claim 75, wherein said drive fits within a rectangular

envelope having a width less than or equal to about 60 mm.
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constant spatial relationship with respect to on.e another. 78. A drive, as
claimed in claim7 5, wherein said armis nounted to provide er[] NOV zqg
transl ati on of _sai rmin a direction substantially parallel to said f
axis. 79 ~ A &five Ve Pafiaied i ctaim ip. whereindd diive Hsivathin préganpiart ed t o
provi de fatelomd Mt h §&4 6k ! ubstantially parallel to

t he pl ane of I{éz:ilai d |skébfé0. E\ dt?lf[u\%,ﬁ s‘té)?dzgﬁoﬁf(ei l|T'$1n'cl aim7.5, wherein said
drive has a mass |less than or equal to about 0.05 kg. 81. A drive, as
clainmed in clain? 5 wherein sajd drive fits within a rectangul ar envel ope
having a thi cg’%‘uESsp}@é » fhelined 8giam 7Oofugbensomismp a $ive cantiollednteaface,

cl ai med iyhefdi@kdll 4rioe SILL4 ' I its wthin a rectangul ar

envel ope having a \r/lvi%%%M{besgint%ga%kgsrg{élg\ggﬁsgltsén%l\égélafm%a%m 50'.?7 2 0 NOV
2003 83. A drive, as clained in claim75, wherein said drive fits within a
rect angul ar vel gpe havliﬁ&gq%,depth of, l ess than or equal to about 50 nm

- 84. A drive, &% cl AMhRRICR 1Yf> PSPUfiiGer conprising a drive controller

interface, WaRLRI dFivedhfrotdt ' is.a_universal.serial
bus interface. 85 An opti cél?é%ggj(tﬁggé}%%fg{{ digg%r%éllhgﬁ?ét:axés’ §?§?rqls rqseg/l'glqgoar
rotatingplameppti cal nedia disk about a first axis, said disk defining a
pl ane; an arm__havi 'ng. an otﬁj%%ti ve en%} said arm novable to position said

obj ective end v eadhsagarm mpyable forRpsiionsaidicbiechiye prd bns  of

sai d di slg] e Sth dnyHTta QU GNRET SH&itBHs besRGQuide a | aser |ight along a
path to salglgnobj ective er?gl ofgys%ai d ar%éandstﬁsénce}é%(b said disk; a detector

confi gured toadseelight squicasenfigurethto previde etlawr figltraleay dpaih sksaidbigeaive sai d
| aser |i . i t.ect,or- is integrated in a chip; an optical
PP P 1 55 BRPERp SR

guarter conver ght to circular polarization and that

converts sai dardefecre cedfiguasdio debgid a 1ROt 2GR R 34l 48k QRerefNd;i@
uni versab]asge i.al bus dcﬁta interface for comrunicating data between said

drive and?sst lighy spurgegnd said detector is integrated in a chip;
an optical quarter that converts said laser light to circular polarization and that

converts said reflected laser light to horizontal polarization; and

a universal serial bus data interface for communicating data between said drive and a
host device.

86.  An optics assembly for use in conjunction with an optical data disk,
comprising:

a vertical cavity surface emitting laser (VCSEL);

a light detector; and

an optical relay system which guides a laser light from said VCSEL to a selected
region of said optical data disk and which guides a reflected laser light from said optical data

disk to said light detector,

wherein said optical relay system converts said laser light to circular polarization and

converts said reflected laser light to horizontal polarization.

51



86. An optics assenbly for use in conjunction with an opti cal t @ ,
conprising: a vertical cavity surface emtti ng Iaser (VCSEL) ; dZ@ btv( 2003

det ect or; and opt I ght fr m sai d
VCSEL to a sel ect e%‘dﬁgiclsg% 15?%% alme?h%gal ata f%i&s%{asf%#[c es a

refl ect eﬁghfamsctdnagenfo;frreammwmgl@mtmgmhd Eiddudt subk@dtet 0 sai d |ight det ector,
- wherein said optical relay systemconverts said |aser light to circular
pol ari zati on and converts said reflect ed | aser light to horizontal

| ari zati on nbl.y a nmed, in,claim
28 aner oo ved O 08 Pl T L6l SRS 88 S B
i nt egr at daghbdatmmﬁarsmahredfoﬁ-asﬂfgleﬁfbsﬁ@&:! cs assenbly as clained in claim86

wherein said VCSEL and said |ight detector are nounted on a single
substrate. 89. Apparatus for use in connection with optical data storage,

f.d bi b
wri ten and 1o uatharn HELRp R R el <O PeRoBoc or ¢ et

recei ves a refalsenh@inhcaamrod whilh afphﬁamgétifda@tms%ﬁﬁb@fﬁﬁﬂltﬂéman@%id%@m%&t' cal
reI ay sy r"ﬂ%' ch guides said laser light fromsaid |aser light source to

_ sel ec 1on of said storage nmedi um and which guides said reflected
I aser |ight fraqége§ﬁ}%ﬁ{5 8f@rage mediumto said detector, wherein said |aser
| i ght "source and sard getector are formed on a single |ntegrated circuit

substrate, wherdetastos diad raphies alreftetaylasy lipkinfranRydrstaagamediuasend | i ght to

circular pol arlzgtlo%ﬁand converts i%ld reflected laser fight to

horii zont al polaﬂPP calirgay sygem Sa’éislaﬁ?if B%%Omﬁa@ laserlighi soyfesitern
sai d | aseglette@PdgisiDbl GRI tHGLY BRI aMBﬁﬁ %tlﬂ P dcA¥9hser ﬁél’clit fg&g gt us,

as clainmed in claim8 9, wherein said ase source inc £ east
a first viorageangdiemyp sgideatettace enitting | aser (VCSEL).
wherein said laser light source and said detector are formed on a single integrated
circuit substrate, wherein said optical relay system converts said laser light to circular

polarization and converts said reflected laser light to horizontal polarization.

90.  Apparatus, as claimed in claim 89, wherein said laser light source includes a

surface emitting laser.

91. Apparatus, as claimed in claim g9, wherein said laser light source includes at

least a first vertical cavity surface emitting laser (VCSEL).

92.  Apparatus, as claimed in claim 91, wherein said VCSEL is used as at least
part of said detector.
93.  Apparatus, as claimed in claim 92, wherein said detector comprises a

substantially radially symmetric arrangement which is substantially concentric with said laser

light source.
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92. Apparatus, as claimed in claim91l, wherein said VCSEL is us ctb at
| east part of said detector. 93. Apparatus, as clained in claifn %V 2[][]3

wherein said det ectgr corr%)ri ses a, substantially radially symetric
arrangenent whith iSPRAHETEAClalned indpaehe mhersin said datedtor isleterallyisghded a
source. 5Zs2diSaNMrdAQ3id94er ﬁg@%g‘tcgs, as clainmed in claim92, wherein said

detector is laterally spaced Irst distance fromsaid | aser |ight
source. 95. Apparatus, as clainmed in claim94, further conprising a

bi refringent terial sized and shaped to |laterally offset a reflected
beam from sai d°T asefPRATYHY: 28 slakaed mclaim 3. fenther conpdsiag edirefthgentyppiarial us,
as cl ai i lB 1 b i i stance | ess than or _equal
fo about 0 erastily o fuectiFb AR o30St il YR STl Fres it e P ol
appar at udligemgpi es a volume defining a formfactor of |ess than or equal
to about 60 mMmin wdth, less than or equal to about 12 mmin height and
| ess than or equal to about 50 mmin depth. 98. Apparatus, as clained in

claim9 2, whesein gai i gy aotatable disk. 99 ar at us,
as clained in claim gsagatﬁécgﬁg llggﬁ%g% étfo ad?’ﬁeﬁeg?émgﬁ&‘s-tgiési?'ncFémVaAﬁ?‘gn ghd
r epl acem@qualdd aboutd.Gf mkn. 100., Apparatus as clained in claim9 8, wherein

said rotatable disk is at |least partially covered by a cartridge. 101,
Apparatus as clained in claim100, configured to facilitate end-user

renovaf and reepl ac tuDhs SRiMe LA d4il0DE -di arat us, as
claimed in claim9 2,7 wherein said detect 6@%%@{5@@;)}%&9%5% Q&R‘ feﬁr?a‘ﬁo.lmﬁ?)
Appar at uglefigpg@ farmdectoroidessithancorzqualkte mbout 6Sahuh id etidiy, s than'ot 8@l & f ocus

error si gkt 123m in height and less than or equal to about 50 mm in depth.

98. Apparatus, as claimed in claim 92, wherein said storage medium is a rotatable
disk. '

"

99, Apparatus, as claimed in claim 98, configured to facilitate end-user removal

and replacement of said disk.

100.  Apparatus as claimed in claim 98, wherein said rotatable disk is at least

partially covered by a cartridge.

101, Apparatus as claimed in claim 100, configured to facilitate end-user remdvé‘lvf .

and replacement of said cartridge and disk.

102. Apparatus, as claimed in claim92, wherein said detector provides a data
signal.

103. Apparatus, as claimed in claim 92, wherein said detector provides a focus

error signal.
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2 0 NOV 2003 1 0 4 . Apparatus, as clained in claim9 2, wherein said
detector provides a tracking error signal. 105. Apparatus, as cl al rred in
claim9 2, wherein said detector is a phi-detector. 106. Apparat yzyga
optical data storage conprising: a rotatable, user-renovable di sk a

coupl able to ygpi d iHarankOhs &1 Qﬁﬁgd' iR9afig, Q/héljger?%gcf%?tgctéﬂ nygrﬁ%l,dg%;[}. ?@%‘\18&3 d, an

optics arm having at ' east a | aser source’

optical eqgowntigel, and a focus actuator, wherein said | aser source and said
detector is integrated in a chip, and said optical quarter converts a

| aser light to circular polarization and converts a reflected | aser |ight

to horizontaly 0! argZatdn@Nas @Rhe ik LAGK LRI gﬁgggﬁa% detg&{ﬁpﬂtl ﬁeteat' darmto

controllably rotate 'said arm about a secoh Shal 1 el
to, but spaced fromsaid first axis, to position said objective end at

desired radi ocation ace said disk. 107. Apparatus as clainmed in
claim 106 vmglroe4 ?‘rPé’ %@% éf’?rﬁté’gag&fcompé’é‘@ﬁbnents of said armare

~such that sai gr&g{a@lé QerabRBlapidiidisecond axis inparts a noment of inertia
of less than or equal to about 5 gmrcn2. n8. Apparatus as clained in claim

106 wher ei n t hdlrivecesuipbledngaidakisk, ﬁ:frrommpemédixabbu&aﬁdta}nm are such that
said rotation abo t SaII? Seca@ﬁ@fa lﬁ‘@e arts.a nonent inertia of |ess
than or equal 2¢8P ‘f)soaﬁ?[1 v Sty "SEB?}S’(%?‘?}E“% aBPQleﬁ%YP?W & aptisal 06
further gqair) idngforuPadtedivr, whelin HXPREE! 48rce@nd Shidl R dr s &'t%‘réﬂe&ﬂ?
wherein said focus actuator adjusts the distance of sal é detéctor from

said pri §IF1‘P xul spihopioel QuoEr gonverts a lgsgplighittasirculer plaizatidn and comierts 206,
wher ei n gteﬁ%ﬁggﬁmﬂg%orﬁ %Sfat:iszaﬁcx} §ngreSt ance of said objective end

from sai para as d in claim106, wherein said
f ocus act uat on tizokippiaseatoa, q@mp]adw@l@ﬁnn to controliably rotate said arm about a second
axis, substantially parallel to, but spaced from said first axis, to position said objective end at

- desired radial locations adjacent said disk.

107. Apparatus as claimed in claim 106 wherein the location and mass of

components of said arm are such that said rotation about said second axis imparts a moment

of inertia of less than or equal to about 5 gm-cm?.

108. Apparatus as claimed i in claun 106 wherein the location and mass of

components of said arm are such that sa1d rotation about said second axis 1mparts a moment

of inertia of less than or equal to about 1 gm-cm?>.
109.  Apparatus as claimed in claim 106 fur!;hér comprising a prism. -

110. Apparatus, as claimed in claim 109, wherein said focus actuator adjusts the

distance of said detector from said prism.
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113. Apparatus, as cl a.i med in claim 106, wherei n said | aser soyrge
detector and objective are all positioned with respect to sai é ﬁleﬂ:\é 2@@3
on the same sigde of ,said second achi S., 114. Apparatus, as clainmed in claim

113, wherein sai o | QBRHAYS i CAMeR edltiat 1 avhiosnp said fems apteatar pdipysihie oned

subst ant | ébihiceattisaaanjcchat thohbachiqgaend of said optics arm 115
Apparatus, as clainmed in clai m 106, mﬁerein each of said | aser source and
obj ective defines an optical axis and wherein the optical axes of said

| aser source apg, qRLective are coaxial._ 116.. Apparatus for opti.cal .data
storage conpri siny: S PRATFEE.H6 hmed sl Hifp vdistein grid kocua adnatoecommisek abl e
to said diiglo-mbRp. rotating said disk about a: first axis; an optics system
conprising a |laser source, a detector, and an objective end; a focus
actuator for noving at |east a portion of said optics systemfor adjusting
focus of light fromsaid | aser squrfe on sajid disk, wherein said noving is

performed whi | &' 3 netHRREATY AYCIaImedda slaig g, Wherein ssish Jases savrge. sigfegtosanéct i ve
end in a dyjaside aRa fsitlRkdWi®NS et toWhidh kit (el e bl
Appar at us, '_]as cl ai ne%b' inclaiml g, \%helr reblpn1 i&‘gl?é gh%csg{%%éfd%ﬁ"ggg‘% 58%%dcal
path. fr&a#.said | aser source to said objective end, remains substantially
constant during said noving for adjusting focus. 118. Apparatus for
optical data storage conprising: 55 2 0 Nov 2003 a user-renovabl e di sk,

rotatabl e aboutis. fAppdrataxias claiedi®f dlait Bl 3 inakrei 8@ lasér kedetéaii@b! e to
said disk, for rotating said disk about a first axis; an optics arm having

at | east ¥ischiyvearegdlpastiongd sehstastially adinetntisnidbbjectivend eisaidaptiocars.act uat or
for controllably pivoting said optical arm about an axis substantially
parallel to said disk plane for adjusting focus of light fromsaid |aser

source on sai d i .skApphidus, Applaineddia cladh 108! whakindRbR oBs0d BE& ©aFRALEI NY
user-rerm\éabl.e 8@# rotatzibl e ahout a first axis, to define a disk plane;
a drive, PHIPIapPEessnorite! grisiandmdiersintharqntigalaaesiobsaiklaassaurca and r st axi s;

objective are coaxial.

116. Apparatus for optical data storage comprising:

a rotatable, user-removable disk;

a drive, couplable to said disk, for rotating said disk about a first axis;

an optics system comprising a laser source, a detector, and an objective end;

a focus actuator for moving at least a portion of said optics system for adj usfing focus
of light from said laser source on said disk, wherein said moving is performed while

maintaining at least said laser source and said objective end in a fixed spatial relationship

with respect to one another.

117. Apparatus, as claimed in claim 116, wherein a distance, alohg an optical path

from said laser source to said objective end, remains substantially constant during said

moving for adjusting focus.

118. Apparatus for optical data storage comprising:
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an optics arm conpri si hg a |laser source, a detector, and an o%’ ﬁctiv\7 enﬁ'
a focus actuator for controllably translating said optical ar nNQ 2[] 3

direction SuQﬁﬁ?ﬁ}%%me%?Srk?l'c!tgt!a%ltg?igglggagfggti %é,égé%@_ﬁgé?gggausti ng focus of

i ght from sai ser source’on N%s clainmed in

claim 119, whardeive, G:ﬁlipthbuﬁt@rsafdﬁim&{@&'r@taﬁiﬁ%%éiﬁ@lisk%hﬁ‘taﬁ'fs? isSai d] disk
having a dianeter |ess than or equal to about 35 mm 121. paratus, as
clai med in cl &hePlisoarmpaving & least alagersiouios, ateteetas rngan bbjattive: had d-

formatted. 122. i,med i.n cl.gai m.120, erein said disk is at
| onet parti ar Ao lRRNBLSor ARSI BB R Sl Pt ot WPt WOBEEALYL 10

wherei n paiallelisenid dstopaid for difktidSocEON 1A Bnd ﬁicﬁLa%'é%%ﬁfc@%ﬂ‘é?@ disk. s

cartridge, said cartridge having a thickness | ess than or equa
mma width | ess than or equal to about 40 nmand a depth | ess than or equal

wherein said didk rpar R PR At R R Biseimt red. 125, Appar at Us.  as
claimed in claiwed@hovabledasknrdiabble dbsik al firs@ixid, eA8LfidRas dibidplade;Pr €-
recorded. 57 a drive, couplable to said disk, for rotating said disk about a first axis;

an optics arm comprising a iaser source,.a detector, and an objective end;

a focus actuator for controllably translating said optical arm in a direction

substantially parallel to said first axis for adjusting focus of light from said laser source on
said disk. .

. 1
120, Apparatus, as claimed in claim 119, wherein said user-removable [optical data

disk, said] disk having a diameter less than or equal to about 35 mm.

12i. Apparatus, as claimed in claim 120, wherein said disk is at least partially hard-
formatted. ' |

122. Apparatus, as claimed in claim 120, wherein said disk is at least partially pre-
recorded. -

123, Apparatus, as claimed in claim 1 19, wherein said user-removable disk is

contained in a user-removable cartridge, said cartridge having a thickness less than or equal

to about 3 mm a width less than or equal to about 40 mm and a depth less than or equal to

about 40 mm.
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124, Apparatus, as claimed in claim 123, wherein said disk is at least partially hard-

formatted.

125.  Apparatus, as claimed.in claim 123, wherein said disk is at least partially pre-.

recorded.
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