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proved 1mm, preferably no more than about 50 mm in the longest dimension, 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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personal computer, €.g. via a cable temporarily coupled between the camera and

the personal computer. To store new ima;ges on the flash memory, flash memory is then
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

2



It is believed generally undesirable to provide a systemin [ '

data can (and/or, in practice, nust) be erased, since this ﬁéﬁmw&ﬁ%
potential for accidentally erasing images 2 0 NOV 2003 whi ch were intended
to be keprhichmerd tantet tortedupt, esd Fakieng:qaiits MRinstense st%&&%sg%ﬂlogﬁg{ ng
data to acglgtther gﬁdi ugi](lj in order to retain or archive inages. Accor m&l Y,
it woul d B& R0t HgyEs 1t rdpy ovrain of asshivéimages Acomdigelyridiautd bsabl e i n
a digitalgde | ' ' t din substantially, )

on- or acal o Feus & POLED sk TR R4 Aefecl Bl imeale 7 Bl lsatnerdingriah
caner a dépagessars spnid inaanbityntiatlg mohkeasatble ffshigyrer a paradi gm to whi ch many
phot ogr aphers ﬁau:@gaccusto d, in which exposed film may be readily

repl aced with HR9IE] $903 A GORBEWATAHOH @ dedigpeainera dgpariswisiifimatly fiensther ed

in a cong WL : for,use of a separ.ate. gpparatus such
as a conp u?ﬁaﬁﬁﬁé\ﬁ 'Phe Efmfﬁ% %%é]g g’ﬁg tcc)’gpa}? ggr% St ?ﬁ%ﬂs@%&d}l ‘%&be@ﬂfﬁde@ﬂb nt
downl oad mgyecbeacadilisrepboehwik fresinfitch and hasaBich e vel e * @éatﬁ@@?cragibefsfo?éﬂ fhe

camera tqg a PC and fromthe PC a diskette or other "renpvable storage
medi um fhcé’%ﬁ.ﬁﬁ’ﬂc%fm@a’e fa I {15 aftaoiepargte appacgussuth asacomplegendi ng,
e.g. on faaict & ' | i I, xel] density), color
depth and t he |.e£‘§“*8§???§%’?‘?‘§§ o Bf?oﬁeg%%kﬁggﬁm l?ao‘iropeeé"g’i‘i’nﬁr%lﬂbasebﬂthe

r epr esentcasgRfir digitalwgmbys omahe daherawhia PIC aElyfrdif 1eOPOEES 8RRettd & other US| NY
MPEG2 coqg&g%%ilé)n% to aaout | nmegabyte of stored data. It is anticipated
that consuner prerer BfER™ for higher-quality inmages may drive this figure

upward. A rel ahewaloint bfda8enRHEPR stk al |80 JqioL ved £n. storing
so-called video-sti]l clips. Typi csal I ;hqit%ﬁgi‘gﬁ; g%rgidggedggh& F'ﬁgo%l %20 cli p
ten to tKP¢h 3 1snage sige, rsplntiandpixel density), nelge depitbiand thediken Cuirrentlfidt jsaioe Of

five to WBohfd . Al t ﬂﬁ)@?it be.possible to provide a
i gl ReonRES, BB SR hRIRE pavssaRent LR B b RerRsessed
di sket t e (e-gusingiVPEE2 @sprésgiony & dboub ¥R oaBHE bEbtbrdd ditd EIfjis%Hé’igét%é! Rkt en
provi di ng St or age for or%l I)C/lgahf ew, in sone cases only about one, Inage. It
i s bel i ev&FHAPTdeSRoss dprchihaiqyplity imagesnay dexethds fifurg upwatd. ghtelafvelhe
film camirge panBel dinak@ ADLICHHBEIRD N8 AhG-AGF UL oqEd, i1 | have
the ability to  store %ﬁ‘t T east Yabout 't \%ﬁ%%%ﬁ%ﬁ%ﬁd% Sgtﬁgﬁlﬂgﬁl gﬁa’tcaﬁ%ast
about t hiksse mepn sioringes/ideardipgers &i thiry secamds imiergsth, aritteianRes BARY BRESaTedi UM
unit. Acg | | ul d be advantageouys.to provide a system and
st or age rr}%r | Lényu%gg#) téenﬁa%esﬁeé F?CQP&C éirgxpggmw CAPsEPigre Proyifsr ighal el y
twel ve orcameraeviti grdmdvablagameticakbivn g dsaqHAdeAd AR Qe RgaPYte or
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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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. comp'ared 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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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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st ruct ur Sycxpmeters di mere; thatead/wailtooerdtRRs Bi e RNEIS i SseASitiv® EEORE BarfioRs der ed
| onger di dium the transparent Tayer 718 is

es. ;L,n secaond- .surface
suffi ci eﬁ?r%%ﬂgsn ?%%{}teé%fﬁvetﬁ gﬁd%at@georegﬁ@} oheeslengihs fiemdhe recpring layer
read/ wri (schdetalonsidsrifd @elc8h@hdNE therd b t t Nl
scr at ches, dthe |] rlilgg vvﬁicch ar% .’I%eégﬁgﬁ%%&?ﬁgﬁa%&v%%égg}eﬁ@ romthe
r ecor di n§P9talethe timg it Feachesithe rsamlinglayer), i ea baeelativglyesentities & vaiouit t | €

ef fect 0gp8ORRErRltioR . | i.aht.  spot .. the i it reaches the
recor di ngpl ayer), fu?vﬁﬂg Loeﬁjrgz?cép?d &Eekfeﬁegtg%ﬁt‘?b%?@ ?%42 \?gg’i Braberghien sa)
aberrati gwgtzed@Mh@gntt/imartspﬂeﬁﬂayerf[ihlaffadd) ﬁlul‘sﬁﬁ@bxgaité Brigam rZ?af/t‘ivel?flIa er an
aberrati Rl s reahﬁgq@% t he %I r/transparent layer interface, St
propagat €’ EW%GE‘W% gkpessyp! thsrrglativeliy dhisk d@nyrarmns layhr 7HY befiire knaeking of
t he rel atliewetatdingilgyer 7 ANSRIHER tral @Y EMe zéﬁgpa?&ﬁ Pdyer 5F§l§gha|1rr1] fter reflection,
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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the recording layer 710, and mnmust traverse the tr'ansparent | ayer 718 again
after reflection, e.g. fromreflective film 726 (which my? &N@%Imao a.
| ower, e.g. polyner, -layer 728). Thus, the read/wite beam 724 ' sees

transpar aht nligiyein fit8obREAIsBot thaahib¥@sndhtel B thd BSL,
this way, fhe recordl n Iaygr 710a| S %hré sgcogé {aglégraﬂgpgtt#wﬁ{ t|- efayer

medi um 73pingRrERhegweticabenet fire tSedeb%mquebadhes«avtlnnngnd homerficl hfeurd6f eased

sensitivi (e Yy ef.fects that arises fromthe relatively |onger
li ght pr orgééa% %oﬁé)%{ 1‘% e al%?f}um% T4t BWSYere‘PfFE%‘it@egfL%o%ti@b%}fsm &d by the

cone anglatwayimipetfect( A@NHRRS &ﬁﬂdfa@tﬁhﬂ?'ehﬁr@f%r%}? 1@'m@?ﬁp§1 fﬁ%&sﬂlgy@ﬁ?ﬁgt to

pl ane of recordi ng nmedi um a result many previous op have
used rai IObdﬁCtlé'P)rﬁW)ahaWelané@Peré@ﬂtdb@efdolﬁ te paleshingperdrn o iftiajection @vkied, due to

substanti [y ln_aoptical .stor tilizin rks wrjtten by | aser
in some rsgljcore gl ng t[rrléat (EerT%ﬁsee P'E?rr Jarnop ﬁg%i a?’?“ﬁ‘téonls “ﬁ?‘%@ﬂcﬁﬁeﬂh@sﬂﬁt SiZfrum
size of rfeoikiddaht can be witten. This is set in turn by 6 2 0 NOV 2003 the

m ni mum si ze of focal spot that can be generat ed by the | aser and opti cal
system The mMHigithikorednsesandrsusfpes me @ethbss)raﬁemcemﬁarre}dnbgly tiide wavel engt h

and nuner, ogcusi ng. beam

However , & ?}%)ar:rgxg,? %}Iggwg ﬁlr SUbls\lﬁté 51(&105975@%&%“[ eﬁ M&Cﬂ%ﬁ&ﬁﬂ%ﬁ m%lé‘ 1g due to

manuf act wphmg:abatremaﬂond—'(arpheseadﬁﬂreauéiﬂi?rafyls B@dlff%%ﬂfaldﬂqrdn?ﬁé optif §x1s ?@b@Ct ive)
shape due :to polishing errors or, if injection

may have gge é{'fe
nol ded, t Qipreakpaintsh coa (?‘r’éiﬂépg arffaid torethe seeprdessipot when tbptrans;iarent

aberrati d above,

second- sgﬁ%é\gggm t?%@ﬁ%@%&ﬂ@ﬁ%{? t1 )é%gtf%m Sma(]%ea@ig Potc}éﬂ%%ﬁ’?%nt | ayer

718 or swismendicularineseratizy dsanca symrhemc @fao’@ pﬁdfsﬁlblrea"ﬁﬁgdr@é Fﬂﬁ&eby dlﬁfgféﬂt ][19
erent radil from

spheri cal ber at i erro ausin ys at dif

the opti &° aaﬁﬂzg ions Qgélghﬁgtb‘%‘g %‘?f&fe“&ﬁ LA %F%F%}CCOE%% thecdigasubsatg "t ai | "
on the régelf SPPO.6WhaIbr it emb! §NSRREES endi cul ar
to the ogﬁh?@;fglacxnlpjsa ast |rgrrat ism (créat %Srtllé: foc sz"ﬁt%fltlﬁ?ed\}gkamgdﬁlgendl cul ar

| i nes, Kehihe Sébﬁ?mf@m%’ﬂmﬂ )mammtm,raSbvqileﬁsrthmgémmte@\pbﬂne:b;elanve
di fferenttoﬂg:q; 1zt i Lecent | ,En sec surface
recor di ng, fﬁlgézsg ﬁﬁé?rﬂfnfllaﬂ?kl arégl {F%/t ey Y0 hé?r Tgfiop:
opti cal wﬁ‘asttmrs)pof sirerin gysteins @f’hc’i'@sla@gﬁrlmzﬁhs fo@ided in Jﬁ"ﬁeﬁpﬁrt@mc;elﬁ?e storage
substrat«%1 SRS Oﬁertl es are inportant, as wel| as the substrate's position
rel ati ve 2cnsity. These errors have much greater effects 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.



to the optical system,particularly its angle of tilt. Such errors have a
fractionally larger effect on spot size in systens where a | '
provided in an attenpt to increase storage density. These er%%m@eQﬁgan
greater effectg.Qn:adetiatd L NA:LS idcreased. Thus, —a given,
mechani cal tol er._ansce such I:}as gf%ﬁrjt?Pflts%lhﬁly(ﬁg[ﬁnﬁdﬁ%ﬁﬁé’é’ﬁ@n&“t%’érr%e“al:
correct i ohyreph asigneficahi miskt thatrotaien NAsintiat meREmBR MIHRANA0S, DENGEON t he

' practical effect of the increase in aberrations

t d ty. Thus, th
Cesult iengﬁgé‘li}f‘ﬁl‘;%a&&%ieﬁ Soaaeqibal dust partieles prathendebridiiayibe attuactid to (and/or
effecti v%&ohb@ﬁhggt@%v%wgh% ﬁ?{;}aﬂ“ﬁ‘%gﬁggg&gﬁ@ al l.of the aberrations

arising fromthe presence o eI[%egflé‘t‘m' 718 can, at | east

t heoreti cal | y, Déspitpahese ahd ythen@i]ﬁfé@ﬁﬁés@dsq‘cmedogﬁwgcangS&rfmgg-a,ssg@agjdar
optics, althou H thegeﬁ rra}/ undesirably increase the cost or degra e the
per f or mar aB‘fmg @ 235 eatiely Wisespiead, esperitllclonpystrnat innghitle heasediy piecal | y
~can only BfeMkded | far : ngl te-defined thickngss of
the |ayer 718. Becﬁ:gﬁgg thgr gggérderﬁ%elggP§/h%B%a{1€e?§§5ﬁ?érf pargg?qaafq RECOH IR e

t hi cknesslayar inefientivplydpalateil émuofugt frerachan smpthe ke bl ecfreld-oly BHAY
conpensat.jon g‘ﬁﬁ be Igs%&th n desired at sone |locations of the nedia. 7 2
0 NOv 2005 ERSHIdaY {dS AgRY dt Wayld be nefuli tg propadeardoprdablemaetitmom a

non- condughic ea & 3d | ' kol £ 14 sk that .rotation or
simlar m)vlerrent of ;S(%J[ew gwra.{clilihﬁaﬁ\?\n!d F&%@E%t@gﬁsl a(s‘%ﬁ%‘% %ﬁ%ﬁ m,:g% 3%k “quéact rical
charge that dusPs,Ja¥Dbsenésinilar optiel sdedzeinsediveate bepicillyrretiaed ada Giage/ddk-
becone dis%n&éé%f“‘cie‘:iteo' rtgnﬁ)t\éﬁ fr t he operatjonal surface of the medium
Despi te these and other difreupt &S Qf&tlée{éﬂv‘?/\ﬁ’l?lﬂg%@éhﬁmaﬁb@%di a,
second- smvélap@giivtien oREséte, a&;ﬁlu%metméldﬁt&%ﬁéﬂt oSG RRG %Ma &&&%ﬁg@%&”ﬁ 'n

which the nedia are unprotected by an envel oping cartridge or
devi ce, dPUfietothes apdioy opmetion pictire (qreder tideg) stbrage devisesohfse ptdseat y

e i M S e

transparent |ayer /718. Accor Wou
r ecor dabldigitat ¢hmena andicrisnzHfomnari(shchai®o fit inad digiedl chi@r) LS ERRLAIRIYSand

o & ar & YDSRRP Al B vliont Srgrie trenoe In apsertdeieesding méibum,  he
e | CDEMSEDLR e s 0 N Tl A5 S0 801 1
devi ces, 2SFHSWL-¢ Brnlnandemptisally wansparenpidyers piverta lens( ate sutfaes ofthe €7)-ReiMr age
devi ces, Qlrpepp RS HhRctive tayer 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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certain drawbacks which may be particularly acute for certain cont enpl at ed
uses, such as digital canera and/or small-format (such as NN

digital canera) uses. Because CDs and DVDs are typically p?ggi'ggy\r/gqqg)ut
a casset {{LateQVe1d6iem' bPsiRiet S§inct COL G NapTRALYM. DS, and-  DyDs are
provi ded as second- sur f ace rredﬁg, t}%c{easacge?\]gl%ghw rcgngéﬁ%ﬁl?\’ﬁélllﬁ}of’%‘? k (such

as about strage mad)umntfedpthieqalybigalt siznsiad €6k nedday eF SCheM &l gi Al da@@‘é{plagi%? hi ek

surface of the EDR% or DVD. This ]grot ective layer is sufficien

that it SYRBEPHATGEIIA? uphis ased inat $iaies QAR voutdrepirs quite ¢lesedblewaicy ahd gh
sensitivh & ety L) in:te of. the optjcs.of. the system
the data irgg(_:ﬁ(gr é}aﬁg%g;}gﬁ hégpgos%ghlgﬁbnﬁ%r} éﬂ)lrs?(g {hteﬁlés(?%a\naéjﬁe é‘iﬁYef lﬁéég%ftgt he
di sk whi previdecigh eapdéiy,isteh dencapaaachts25 Tivgted 6ot OpR GEQNMRE Blyer gf‘ﬁ
opti cal efflggt of thdg progeigﬂ;/ag]célt ayer has consequences for the data
densi t y -5¢414 dbedorgshal), 1pasis noygh {0 be seommodatge i i typicap digitabieandra t he
CD or DVRutgad 4 0 ? f lyal hi c rotective

| ayer . he aregiglr%%r(??létsﬁgm?eaﬁgl?@e v' P %F%@ngtrléés%(gﬁ%l@ yEFeqr l,nghh % urn,

subst ant wakldbedisefulteproidetah@ptital adatat dystemt WiickoBarDschVR réliatibely Small BRKW se
unpr ot ec%ied ihe. 3{;@ né;xt enve%olgﬁg é‘n a cassette or, other covering.

Rat her, tHe” PahAsAMSdipmEcK of 2tonE oA munor lesy, avhile nghigeina selativaly Bighalathes,
dust  patdpagities saftdlad H&apati € L Cient AT he recording
| ayer thatpat he Sare subggaalﬁ?g(ly I 3%32?"%?6?33& géri;éﬁ%é ‘)55‘{}"&%‘?4|°y50§1’§ﬁ%?‘i 3% t i on
of the iﬁ%féﬁetéogbmm&jmemhadmﬂ wavelsigtin Sjec desdrYest suebdnively 16WRostevi ces

rovi de r of about 75 Gyt es of  data 0 NOV 2003 .in about 9366
ﬁm of s u%%@% Fa%g?tgféoeco%%m%ratogé%ﬁ §ivg {910@% &h lcé%ﬂer@é 04regabyles of detaporass|

st orage omdcityn af fects the physical size of the disk-needed to achieve a
gi ven data ca%chté. second-surface nmedia such as used in a CD or DVD would
requi re qui t eMtIcBSEthegleyelopmentofeptinalghskdase stoiagn haseratardisrohidyiprmests i n

f abri cat {ORh;] ' %11?5?9 ' i der t vi de high.
capacity, sﬁlg%t%?%gaw%g%eagﬁbty 0 &ggo%}%sm P 8#%8?8[ a@{wﬁ%&g% Al &WB? (if
it coul tdisdlatetien an thel dijk iniasubstdhtidlydineht fagkion (o-dalied BnaGGRARREAL aghid a
typi cal ﬁ}‘ i%gtl caner a sych .a di met?r of les's than about 50 nmm,
pref erab ye%fesgattoﬁs R )u.seiaﬂil&frm Ll cpRtextepharspier iesdingfwritingp i de
an opt i caid D¥DS, 8¢ 34 @ONRE afe ARG UoRNBREAL B duXf ket TRaidiL RS paly, such

as a di sk dianeter of about 50-nun or Iess, I 'e achieving rel hi gh
dat a cagf'fé‘isf’iaéé? aifer per{armanea paramelerp $uch a2 Bed@sy tims, data rensferpetes, zind ehe

oot ol TR ER AL 8 i sSSP
consuner rofctadoidesf iivgertedl llimesr tuat@s srenelativél) hiPoaRYbE Seteddtgepliy age
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
mbving 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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capacity. Mich of the devel opnent of optical disk data storage has centered
around apparatus in which the read/wite nechanismwas configured to
position a read/wite beam at a desired radial location on the disk in a

substantially |inear fashion (so-called |Iinear actuator s)g Q\QNW 20053ar
actuators have. proved useful in a nunber of contexts suc 0

readi ng/witing, CDs and DVDs, the location of the masses of conponents in
such | i nédrively tnchtdomsbhaishtfygors ab Fotatidnespred; actastot speaflf andtpafier f or mance

actor s dHaprepgr i deiror SbepROt thh TR e ABrarabEs B bPS wiety dG arovafe
per f or MaRGEmovAE optitalsteRYE ﬁgsaimﬁ (n@RRhAlopihg egﬁqﬁg LHhReddbludeghat | vely

hi gh-friction devices and require precise trac gnnent . Li near

act uat or sonygsiionmith aaditvesaryeaddwriteadevidei veliiole sssprteferably aabitivelytlew iocody i ve
devi ce andaﬁen IaII 'dﬁ not scale well toward mniaturization. Thus |inear
act uat or $™M3hy ,1hﬂ¥85 eral, found greatest use -in applications where

t hi ckness, access tinme, bandwi dth and power consunption are of |ess

I nportance, and typically are used in situations where the noving

read/ wite head is relativelSUMBARYOF AFBoRMVEYITIONi t woul d be useful to

provide a opt - i a6/ o L dae fi to.
Pecommpdat e & e RLRy Sk haH AR LURANG PRI R e Bl lin
shape angroliegh E\n ptfevfoﬁﬁ@%&l?@ inogtgﬁh@ﬂ{o@e dizcubsel lhaéinc’alr?p@saﬁ ﬁl}d&ﬁtim]?f .

i nportance i.n the success of a digital canera, the configuration of the

" emovabl PTOEE re(%ablswe%&aﬁge&é%t%ggg%whwg%@r&@@dothavq tively
confi gur a4 : ; ' i 2 fdrdover ). di ng
by such {apepatic) ARLLARICHIONS M, Sk aid\os? INENERTec: I e intilAe

i nsert i onvtiteao sledeandeprefarablypnhapdicalatisk ¢cantridge keconfigomddongdeyin connestioch d be

useful tq .arovide emovabl e tical storage di um (and/ or envel opi.ng
cartri doSy LS g Rt Fp e FeflPlesif el 136 s et b B Pn RERRF RE o
devi ce Wmahefsdnclpdiag as pat vt a §yeteat forehptutigpandiotesdrdingSadRd (suchPdddn a digital
| i ght wei ght. SUMVARY OF THE | NVENT] ON The present invention includes a

recogni t ICBMCEs 2eda oBxidse ssroricamndshe Hkpupsepast ofepysigrmior plaamgarothaiviicevi ous

Syster, chERi Ay 07 BuatyEssdu TR aLashlel AU Mo AL 0o

rel ati veligforthatgin) oapambimtiomdhereb tAceatding vonedeaptnte, of theziavemibncthetmedivmone

aspect, tish 8 ﬁ%‘-ss;[l acei ngéilundnegrotected by an enveloping cartridge. Preferably the medium can
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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witeable nmedia and, preferably, an optical disk cartridge is configured
for use in connection wth a rotary actuator for data reading and witing.
The system can be used in a nunber of manners including ag BaNQV 2803
system for capturing and/or recording data (such as in a digital canera,
audi o or video recorder, and the like), as part of a systemfor playing or
ot herwi se outgobrlinggo dadther Bpedi ofithediregpiioy, thereieponilied a@ser lerRvilsle optietd”

i mges, video, audio or other _information) or conbinations thereof.

Accor di ng ek iseREdmgSetiridecgommisingivent i on, the medium is a first-surface

medi um pr ot ec el Qpj. ri . rably t medi um can be
configured fo%%?%%éggékn@r&g% rggqlﬁﬁgﬁ?{ngcatge%%ﬁd{%ﬁ%&%g&f 1\»/‘%38%’3‘3 F‘B%&Sn% gur ed
to permt achudatidgeddeswith BHiQ uidigh bbSiold thaeinORPASE heAk Fthiftiof said
surfaces. The read/wite surfaces of "the disk are substantially sealed
when t he digdiumén padoeusidgertodyt he drive. In one aspect of the invention, a
user-renovabl e optical data storage cartridge is provided. The system can
provide relatively high data densities, including densities simlar to

those Tound | RobdEnps bififher APRY bf thenehltibn R 3AVRICN ARkl MR LBiGHY ace)

as well as high ata densities such as about Its per squar h or
nmor e. The regesdiepdptagppomipssing:el ati vely | arge data capacity such as about
0.25 Goytes or nore despite a relatively small size such as about 35 mm x

35 nmm x 3 mm brovidiag aspgatmotitde b@eidg@hasing afdptisdl-fistrsudface redBding medium
Preferably theﬁéat%r,i ?ge su_bstaﬁglti ally seals_the data surfaces of the
medi um wheRoutge thesgin forggation abput Rdialaxls configired famroyida ontical agesss 8 lor t i on

of one sur:348 firs |nfsYid B ed to the objective of an optics arm
when said cartrirdgﬁééqagé]?ﬁisertesél inadifive. 10 2 0 Nov 2003 According to

anot her aspect pofitioting said eartiidge, in ahecation adjpcan ad epticel asersardepticalzrm opt i cal
data recogdi.ng _cartri.dge conprjsing:, a first-surface optical nedi um having
at | east aYlflggfo_Eﬂ?ﬁl %‘F‘}‘fﬁ"g&&ﬁgﬁ‘gﬂ@m?a%cé’?daﬁ@ a cartridge body, with
sai d. medi um posbthiigNead bitiiabirih atsouit Sid b&oB@ afisto pediRdH Qi Sbjediiie®nd %ﬁ%ﬂxéﬂﬂ In
sai d cartnﬁg}e body. According to another aspect of the invention, there is
provi ded ¥t NyErlithet dasired archgte posiionylage spid arcualgmpeips) ng: provi ding a
user -renovabl e +f ' ' s B : : ' i um
mount ed ¢ hor oi AT (AP Bl Beso pacd pRGT) GERGIRI R
optical apositiens 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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| east a first arcuate region of said nediunm 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 optic {ENO? aid
second axis to position said objective end aligned wth a 8l i
desired arcuate positions along said arcuate region; rotating said nedium

about sai ghid bkjettiv@4dng tb il Phir] 1iit9fbf%8ﬂfé§1rr§é&iﬁﬁﬁ \P@gﬁﬂﬁéiaﬁﬁd medi um posi tions

in alignment with said objective end; and pro ing l'aser |ight along said
optical arm t o dsgctingjleast a fiest eharadtonistidiof dghi nefedtedfiomsaidtiosivpemediven end t o
said pl urghgﬁg of desired medi um positions. According to another aspect of
the i nventi ,nsthere I's provided a nethod for optically reading
conprising: providing a user-renovable cartridge having a optical
first-surface pre-recorded nedium nounted therein for rotation about a
first axis, corfscguRgtoanopiesasnest ffhe twentien dhase isprovided amanpazaths fost
arcuat e regi: ' i : jtioning said cartridge in a |location

adj acent gﬁﬁgdglﬁ%%cﬁﬁfg%n&]%gl 8%;& cal arm having an objective end and

rot at abl e about cartSégeoimvimxarsoptical fitst-ngfRairebopding ealdivan Moabdtth&sindosecond

axis to position sai bjectiy nd alLigned wth a pluraljity of, desired
arcuat e pB@f‘tE(?no ugﬁgiﬁ’g i@da‘feéﬁéﬁgea Jﬁ-@g? er povakleiga 8 mcghamienl dikagho ut

sai d firskopXd first Bod@SH, hiRar ' edigsh Fﬁ_g.ldté@ ' ﬂgﬁ '

al i gnnent \?vith gsalﬁ% obj’ectiveag%géﬁgrggﬁidgl?ng Igﬁs%?d I g hﬁoc%%g%&ésﬂal 1(%ip'taf cal
arm to saP¥Pasblged d¢agea Brat afcoptedegion of sayd fredmnt,0a 2 0 NOV 2003 sai d

obj ective end | . l.ity .of .desi.red. medi.umpositions; and detecting
at least a first c e?(ril(f{‘(g‘z{lée{rn%s'{'l Ip%m@g;mpg Eﬁﬁl C?Iggfggd{lgé&fﬂﬁBW@ﬁ?é@ta%QW aRdi um
posi ti ons saidopticaliang Havingratdigectias ped indiotdtilde BPME Alsbhd AR Hetetn, i OVi ded
an apparatus for optically recording data, conprising: a cartridge having
an opt i cafespppsgto §%1§ﬂ1<9§’§10 of 3E8 dnipmatisaly mevenssidshytienio saidgegendn
about a fhpghioxis, and defining a first shutter novable, via a nechanical
| i nkage,

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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froma first position, substantially sealing said nediumin said cartridge,
to a second position, exposing at least a first arcuate regi on of said

medi um means for assisting in positioning said cartridge i n 9&] 2(903
adj acent an optical arm said optical arm having an objecti ve end an

rotatable about a second axis, mherein in response to said positioning,

sal d 11k aRe AU TRLLG bl RNAR S ABIN o Rl Bllh B poPeSt T o1

means for rotating sal arm tion said

obj ective end nadangfmdlewbmﬁg alapgwmlat Ie}ist@ffndtet;jjtmﬁcthafa@téﬁb@c @lq?hft kéMRsted! ong
sai d arcugwe re means for rotating said nediumabout said first axis
to positi OfPTASH mf« Wy of desired nedium positions in alignment with said
obj ective end; and neans for providing laser |ight along said optical arm
to said objective end for diverting fromsaid objective end to said
plurality of descewlingtedinothepasiett aitse inkentorngitrege spravidededataspeedingf t he
I nventi on,. duﬁ%e 1S gvi ded an apparatus for reading optical data,

conpri si ng: 3?’{“?}@5% havi ng an optical first-surface medi um nount ed
therein for rotajbamt@bout a first axis, and defining a first w ndow
exposing at least a first arcuate r on of said nedium neans for
assisting in pc@sﬂpfﬂﬁ’(lin'ﬁmd@ml@ecafbllpi@d%@éandrsumttab@mhemn sal{l apticel revordipg i cal

arm sai \v; Ilve nd rotatabl e about a second
axi s; maaga E)I#C%?d Fgg%%sﬂg%)pglﬁ?lrgéqrﬁ iﬁ id second axis to
position said whe:eﬁisanterec@;@dlgaﬂhmna@u@su%wﬁ@tf@hkﬁﬂa%ar&%ﬁl‘e dig, shiqt ating
sai d medi um apout said first _axis to position a plurality of desired

medi um poScerdygslayer P&’Flﬂgﬂ?ﬁa‘ﬂfﬂhwspﬁpt%ﬁnd @B]Sé‘éﬁelsvél éqatjsald‘rmasfhlig)llayqnman ibei ng
| aser lig ect nd. f or
2003 di vegﬁlcﬁig9??&g§nﬁl§§}t%ﬂ ' %835 ta& W@Vggqnlgﬁa?ml um

posi ti onsperatmhalr%efoﬁBalddiskpiivithgattﬂi@ﬁ%&"or m@feahﬁ%tébéarh% tr@irdcal
char act eréhfs_tl $g!ht reflected fromsaid nmedium Accordi ng t o anot her

aspect of apdsych that sgidaptigeldecording anqdies fdmrig spasedin distance

conpri si NBgm 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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a substrate; a optical recording |ayer coupled to said substrate, wherein
said optical recording layer includes at least a first optical recor
medium film wherein said recording |ayer and substrate are ?ﬁ@ﬂﬂﬁh@dﬂh&ga
rotatable disk, said recording |layer positioned with respec o said
substrate such that said recording |layer can be optically read or witten

by providing aaEﬁﬂwéfwﬁhﬁﬁgﬁﬁmﬁ%\%ﬂ‘g&ﬁ“{‘iﬂf@t wavel ength, to an

perational surface of sai out the ne€d for said read or wite
beam t o traver seathhavigh as abjtcsvbatd; atoented fick retating t4id tarm abouteptdckalg axis to

recording nediumfil.mis spaced a distance _fromsaid operatjonal surface
which is P%%O%%O@Bﬁmﬁp R lignmpent vith Jy\phe @ %ﬁlgw?r%sﬁ%lrp@ﬁwn%af #ididisk.
recordi ng ' } Sei@hdil : ' | 4 3 ect of
the 1 nvent e Rikid BdFboing SlbshiaRs Soy TRat)ld SR SR Salat Rl BRP
subst r at epbjectiystend eingapaced iomagpd Hisk ardistancp lof ot least aboud 58 whistonadters; wher ei n

said optical data stqrage |ayer include t least a first optical data
F1m wher ai n- 8lrg e S0 EeeroEuredEpreide Bomdehtaleles bithie MG Rt G
rot at abl eofldaskarnd MdheftRita sl ARIgnd ayer positioned with respect to said
substrate such that said data storage |ayer can be optically read by

provi di ng a r ea@opiécahdetbetor which defects dightrefbaedyfrhm sawl disk.oper at i onal
surface of said disk, without the need for said read beach to traverse
t hrough said substrate, and such that said optical data filmis spaced a

di stance from A@é&d@ﬁ% addtdrakpeet bf M6 Sveii6d) thee id (REvidbM AN ofRAMEat] Bfibey
ti mes said wavel ength, whereby said data storage nmediumis a first surface
medi um ACBRINBINEG t o anot her aspect of the invention, there is provided a

drive for readjin ata. on an optica di a,di sk aj d.di sl fining a
pl ane, conpri st ’?aTﬁ%fof r@aﬁﬁﬁg%a&}’g@iﬂrﬁ%qlb{?@@%ﬁst ?’Sﬁ’éf"lﬁrfgﬁ%éﬁ%lqgﬁ%k
about a fplasd; axis; an arm having an objective end, nounted for rotating

sai d arm about a trackjng axis to position said objective end in alignnment
with any of a #t#mahavipgen abjestise erp;gmiia@nsn@vabwpmomh@n saidbjegtive grdinng

axi s bel ngligrf Withlaa lof o BRErAl S rddfl BBEiSRAG G dign Sai d First axis and

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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obj ective end being spaced fromsaid disk a distance of at |east about 50

mcronmeters; a |laser light source configured to provide |aser Ii% al ﬁﬁ%a
path to said objective end of said armand thence to said d|2|ﬂ U a

optical detector which detects light reflected fromsaid disk. According to
anot her aspect of the invention, there is provided an optical data drive,

conprising: a Sptdordink\s aﬁ&hel:ﬁéab@ét iof\&eﬁtﬂv&ﬁbh%breﬁﬂfc@idyd%vagpgﬁgs o sk St

axis, said disk defining a plane; an arm aving an o jecti sard arm
movabl e t olysesnedion vt aptiodjdata stareg® wdmiprising! i gnnment with any of a

lurality of radj osj.tions .of sai d,di sk; laser, |ight squrce configured
!to o provide a | ggg’?‘lﬁeﬁaﬁjﬂu@lo&ﬁgﬂ@ %ﬁ#ﬁlﬁﬁog‘%ﬁtgb%ﬁ@aﬂi@eﬂéﬁ‘a repd BHEd ar m
and thencéastolighgi d di sk; a detector configured to receive a |laser |ight

reflected fromsaid disk, wherein said laser |ight source and said
detector is i nReffChlel SOWCE chip; an optical quarter that converts said

aver 11 oht ¢ Oafdelcbtth Rtar PRRES A MARMAN HBR! o S Re S Bty hn O o

: €
| aser light to horizontal polarization; a universa dat a

interface for eoopticil edty sygtetatvhicheiidee 8aid daser Hglit\ionandd selBgit solevé o
Accordi ng

t.0 .anot her aspect of the invention, there is provided an optics
assenbl y pglpctetﬂgeglanpfggﬁ Sﬁﬁéﬁq Iﬁ‘ﬁé}wﬂt%dé{’}“@bg‘i“éﬁﬁ sagg{ege@;p@ laserdighp froms sat o
vertical gRyidelnsdhithas 8.igtbietbng | aser (VCSEL); a light detector; and an
optical relay systemwhich guides a |laser light fromsaid VCSEL to a

sel ected regi othesdin saif daseplight apurdeend wiiddetesior anh faimeduindesingle intdgrated ed

| [ : ' ' .Sk .t i d | det or. erein
sad opt b puif QBsfael v AR AR el 3 PR ool o B ol
pol ari zat ipolariaatibn androoevers said efleetd Gstelibht & Boridong boladiziyn, zont al

pol ari zation. 10d 2 0 NOV 2003 According to another aspect of the
I nvention, there is provided an apparatus for use

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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in connection with optical data storage, conprising: a storage nmedi um on
which a plurality of data bits can be witten and read using 2%3@%;003
light; a laser light source; a detector that receives a reflett a

light fromsaid storage nedium and an optical relay system which guides
said laser light fromsaid |aser light source to a selected region of said
storage nRpihwkpetdo whe afvteyi des said reflected laser ight from said
storage nediumto said detector, wherein said |laser |light source and said
detector are forned on a single integrated circuit substrate, wherein said

optical relay I S |,.i i | arization
and convert o st BAEH A BT o Hbry T Bl S Al apBRv s

Accor di ngopticaldataReragesqecirisiig:t he i nvention, there is provided an
apparatus for optical data storage cor?ri sing: a rotatable, user-renovable
di sk; a drive,?2ésipiapyable ¢sk apigtaglebout aiirst g e definga dsliplereabout a fir st
axis; an optic J . t ector, an

obj ective end,égﬁ%ﬁwg@g t(g%%é ? %rﬁ’, fogac%}%zfésgicg(gﬁglgglg%ugtagﬁ,& a\?\{/§1Sé,'r ein said
laser source aafopisdudbhwap af lebs ailieegiaés d deecidr, alah obRotveahd opti cal
quarter converts a laser light to circular polarization and converts a

refl ected | ase? facpgaetuater foscpatseliably piypting seid pefival ameakout ap exis sgbstantiaiyor |

coupled t i . t - t atee. sal r out a second. .axis,
cubot ant 1S o TR e hEac it sl el G A PURRE B BE S Bk
'said objective end at desired radial |ocations adjacent said disk.
According to another aspect of the invention, there is provided an

appar at us for Aepuiliag/to aaathersaspec 9éthednyantionstgereds powidedishapparss ferenovabl e
di sk; a drive, .couplable to.said disk, for rotating said disk about a first
axis; an o&cﬁ&a&%}&a@%}cﬁ% 'Wslg'i ng a |l aser source, a detector, and an

obj ective end;?ﬁsergMSvﬂgé da]g,qrotétalﬁe fﬂ@dﬁl it agirﬁlzaxis?@dqﬁ?elﬂctﬁsﬂd glangf said -
optics system for adjusting focus i ght from sai aser  source on sai

di sk, wherein & W,ﬁewlﬁ@ei?%%@aﬂsrﬁ%éaotmg@53&%@9%@@&aé@s;|east sai d

laser source apfyspk 4 BhRBEINE 28R i@, h RG0S ARl hA bbfeblidd dnshi P

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.
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10e 2 0 NOV 2003 with respect to one another. According to another aspect
of the invention, there is provided an apparatus for optical

conprising: a user-renovable disk, rotatable about a first aﬁ?m%ﬁhﬁ
a di sk plpygr DesERIPRONOHRIIAPbR ARSakd di sk, for rotating said disk
about a first axis; an optics armhaving at |east a | aser source, a

det ector, and Fag loisjaqretspoativeariy af &eptiabetominy cdioidge atdor@hf abdy pi voting
said opticgl ,armahqut an axis substantially parallel to sard disk plane
for adj uSTHIRGRYLQ 8’6fpr?5ie@‘h‘f“’?“rt’8ﬁi said | aser source on said disk. According
to anot her as ty Qf ' ' k I.ded an _apparatus fo
optical data gﬁ %‘rzaféé‘“ té:g%g?ﬂgﬁé’i%ﬁ%ﬂgrﬂ%eg@%cﬁ{v?gln%{/gégénm g‘of?,ag‘ll%ﬁ) g‘f%f’témhffﬁ[]t a
first axitbs cartridgef Big. 4, aliceidiny e embaddiindnt of teqedeablettnsai d di sk, for
rotating sai dé:di §Ir< about a first axis; an optics arm conprising a |aser
source, a det d&-or1S 2B SYPIQACHLIP detspeative vipw obthe slevise g€ Figapoalsq dapicting, in

control | alkhydbd Pd%ﬁfoﬁ}ﬂhggmﬁ?d%ioo‘r?@ﬁé%?al armin a direction substantially

parallel to said first axis justing focus of light fromsaid | aser
source on saiRig.di isla.top plaf vR:vDoNO#riR0AE iBkirfel cRESERIVATH ONpQovdHembRAYY NGS
Fig. | is a Herigecti e.view 1pt}lﬁan opt.ical, recording cartridge according to

an  embodRUAIESP ap frropdiment el the prasentdnventipR, 2 s an expl oded, - bot t om

perspecti ve Vg 9k adréisistQidiaPABN alleh SHYIGRIS. QR4 B, the cartridge of
Fig. 1, accordi%vg tg énsesnbt)di ment of tahe presjegpfﬁr‘éightion; Fig. 3is an

expl oded top pég-dpeatsideeelenatipndfvievhef aeastemondrnugbledn cahiseticlepithtanng, in
expl oded i on e cartridge. of Fig 1l; Fig. 4is atop plan view of a
AR o B8 £ 8O Rl

drive and imser _ O_H;a top cover renpved, according to an
embodi ment  of Rige 7@1 ¢BeAl TOWe BlokOfkctibhdl vidws thriughiBStraffC Ldrdipalatibh €W t aken

along line 5-5 of Fig, 4; .

second-surface and two embodiments of first-surface media, respectively;

Fig. 8 is an exploded top perspective view of a cartridge for use with hubbed media 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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Fig. 6 is a side-elevational view of an actuator armusable i N '
with an enbodi nent of the present invention; Figs. 7A, 7B anﬁ 6&@&@2@%5
sectional views through illustrative configurations of second-surface and

two embodi mentlgoflSCiandtisBuart andelegtional ViesPECA oRicKS arf @tch8n besiaBneXp! oded
top perspective view, of % cartri %ge for use with hubbed nedia’in

connect i o \PRINIE @ ihsadrristed dn Fiasel 4 and hiB.irpspestivelin ac®irdingdo s an

expl oded Mﬁ%é@%%gé eV of a cartridge with non-novable w ndow
covers according to an e%o@y@m&of the present invention; Figs. 10A and

10 B are expl died Gisetpartizhperspanive vispels careidge iM@icTRRGaMEs ¥isBierOf 2
cartridge for recording a single surface of a recordabl e nedium according
to an en%%YeﬁéW?meﬁ an aﬁ?‘éfg@gtto ioAG embpdimentyighe prepent dnvgntibmck di agr am of
a main circuitpbo L0 G ' it h the dri.ve . of fhe.present
i nvention; Fi g.Eﬁgv%géggt%%pﬁgklgﬁﬁg{bgﬁ%&g’ I\flgg}%h’texp@%eﬁ VAR PRI of
Fig. 11, raspsotidilngfoptical comptuaitrmebrdiig foha epitedRRdnt bMRPréseRt inkitionl3 1S 2
parti al cross-cheg];tgi.one%l Vi eW.thré)(lPJéh the central portion of a disk and
cartridge, accobdingatoP BAD Kifvoet ordtal epmponents pecosding fareembastiment of tha4 i s
a parti alpredeisinvefivht onal view of a mechani smfor engaging a spin notor
hub; Figs. 15A and 15B are side el evational views of an optical armlatch
in first and Rgxaéhd pdd0Biagnside alevatiatiahgnd endadevatibed ivientoreh dptigalRikgs ent

I nventi on, : 2003 Figs. 15C and 15D are end el evati.onal views of
an optic%cccirghﬁléItgF@I%bﬂg‘ﬁrb???%ﬁ?‘?g’&tr?‘é%ﬁ%i ng to those depicted in Figs.
15A and 15' B, Rigspeatandell B, araside eRvagordaPyids OPH@&Q} él%{&tanﬁffo&geacﬁ{a?%s‘?m' |

ew o

invention, Fig. 16 is a partial perspective vi a cartridge rnterior
i 11 ust r at3PrRyIRedp gmbadiments of fonpresent fravention; according to one embodi nent of

the present i 1:00 1+l d re schematic,. pgr.spective,
partially exp_ﬂ%gg,lggngﬁ%%?eﬁ é‘r:]t v Bégl? y?@i%cgegt Yigw|qf 2 digital Gamegray
conponentascadingrte amgmbodiareneabibdiprasit igfentiog; present inventi on;

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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. . . . ) ot . . nt
Fig. 19 is a top plan view of optical conponents according t4 ﬁg&(ﬂd@
of gt he present invention; Figs. 20A and 20B are side el evatf(ﬁz}l
el evational views of an optical arm according to an enbodi ment of the

i sk FEbdscts. xafh it l@rRdR He atinanal pyj of
present (RERM)ahs IEDmc:ftsctzflj(at op?it’?bf_%ag%orrdni%ng toégﬁggdiiﬁqut%s P\é#e%ﬁe present

ticcal ar d focu COr C ' :
iogvla-(r:]? i on;’é@@?’ 2l 37%751&?7l§0t3f-’61?1’rﬁt ﬁ@dﬁmaauwté?ie@\faa%fir?slu?fg?qu?midﬁs,esnﬁcihg\év_ 01;: i 3
i gi tal ; : _ adi ' : ntion; Fig.
0501 o7 SRBadis AR BRAN el GG B! il G20 e o ith Tonge

di nfiasealightdriaetioesrie. gofromM@ORLESERSs loNMODLLOSY mbicdSreRat8Ng. B, 2T
g;(r:'?ira: g{)gqeﬁﬂgvg?onal gn_g perspective views of an n(%ptel car aétrrjl a%@ggdl ng
oS

to an e togpse theenysingion fescr v%hgﬁimri,ntcipmgslcli;ﬂi&hﬁdﬁ%ﬁ?nﬁrl‘i@&, “side
i . . V. d ¢

erbodi mong Lor ot KartspRE MR Aot o 80s R nBh sl b ey

vi ew of arithopt themeed tf ingdifipthic onedividh Mt is aaddipdted BE £AIRN4 FAREABINGLR 22N

enbodi nment dof the present. nvention; and I&é}fﬂ i.s a schematic, "side

el evat i off IWé‘Yk/ﬁ bﬁéP‘P%tayﬂfﬁaHY@EkS%sA%@h%%hgnp mtwctlgma}nat capbe uiadd :a;] tmI \C/)\nnt h a

| f | | t, e pr )

DETA LED e i O ep S o BRI P BB o g Corary

‘accor di n@lasmogridate SpsidinsEot, Ltd, whithisd exanigie of Qﬁkﬁﬁn?ﬁith%%lastiﬁ%ﬁ&%%%

i Ji.ncl ud tatabl e witeabl e optical storage dis
Sﬁﬁéhﬁ%i*&o%%%gfa% ?Ee"rgygaég%gawgﬂ - bmadhsped todar pthevgseaermiiped toyene ol | 1
18 | oi netollysuafaSesttaandid %ﬂs&atertﬁg}@?@é’é ﬁgidsﬁaﬁ%wdlr{l&cggm clérg-a%gge enbg% {aent,
the mediumis an InShSh phase c ng_e_'maltum atypeu BWFE i n
connect i @FCHH-Tigidimbisingsh (toPro-dde 2 smirBgidnerenpand nmiym)Le: 12 Anb1A08%
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" dband, " ch that it _can be used w a range of |aser
f lroregﬁeng&%"“é%?‘&th PeERAAD U A1 bio defins thecentayde.gnfoo minirisingamebehgThy hub

MakiNg 814 can also be usefu] in providing a seal between the central opening of the cartridge 816a,

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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It possible to use the ‘invention described herein in connection with
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surfaces er and rtrld e conponents interdigitate
with cor?g‘fe"?@ Sa P é‘ﬁ‘ﬁds r%ﬂ‘éﬁ%éﬁ e}@ld@gs ﬂ‘i@r!ﬂ}?ﬁ:thrql&b@mm@rtmnm n
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used, sugh as providi tg t ongues on di sk rooves I'n 5Pt
provi di ngaif?ﬁisemml%& piihe single fHlme 748, glftiemxrednsﬂmdoatmg (hickes adewaldleculdre

used. W s .bel | eved t hat

| abyri nt tﬁ?@lg}a%wgggy nggr?tst'}%rr %tagg&!‘k g"“@%‘&%%& né’ﬁolé%/@ b% depasHesAn the exgerior

suffici ersutfgcd ofiibe filml 742nThe tarfidubaionidf Fig 7Cshay bs relagaeiel Y. gua«héﬂéﬁiehéltgﬁ%
with or Targer than thée Objective

particle, nsur e
Nov 2003 %F 91%@8} J&‘?%e mng g’éﬁ?l%tﬁ s shibgtrata d 52.eaaid/or éasgacccmnbluedhmmg
factors shedcrfistidienieantife qg 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 Iess than about 50 nm, for 650 - 800 nm light), that aberrations (e.g. of the
type discussed above 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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exterior H@%Fﬁ%‘éteono camfacys |4 amesult, this Pesble dopehievarrelatively gmall Gpotajzebe
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to the substrate 752, and/or has acc I'e " thermal " characteristics and
the like. In ofhebilitysearhieve sreldtivelydyrgp elathasipacity 0 pnaly iidk igaliecor di ng

| whi | hiopal £l h icted ip Fig. 7B. In th
oo morattaReRed oh PR colbd v syl ol RS Phokoret ebtheria i armindl ok mrns
mul ti- fithat the popesidneunpier ofi tAgdayess 13&&e9.em&'ﬁo&eﬁﬁﬁgi@eﬁg%%%%é;ﬁ@rﬂ@b' e

dye or phase change film 742. In other enbodinents, t raverse
two or rm‘?‘gkﬂ Fr@g%@fiéP@ ekosity (i desirably short @pibhup time)o7wiccelemtethadisk,

fil whi il _ ' . dabl fi 742
ut i clent 1y Lo ne S o PR sbaRa b Rk Rt oot ALy

100 nm Ofsymassiveglisdt er abl y | ess than about 50 rim for 650 - 800 nm
light), that a ions (e.qg. of the t di scussed above in connection
with the thi ckRF‘p‘é@‘pﬁﬁn‘i “F‘g‘ifé‘PO%% fHFt'%ﬁécs BEGHRA herugedin theeenigyt ofithsi ng
from or exaserhtatbr¥id B 1PsASaNaEAmALEr Sid nfhdansh sl hahantd g sl
that therg is lijtle need to consider such aberrafllons en designing the
read- wr i t'@8bef (FaIH-fIm) fecorling kgers40 inpledese tacdidablel dyy ex pHat® change film

ef fectiveldp dafi@wichid Btwall {v?occﬁ;le&?%cfﬂ%% -'}ﬂa,tﬂ% b %%ﬂectivc 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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operat i orfidf depositinprmeiRE rﬁ%ﬂP%ﬁI?OSP‘F Eroptipaladhepignend fayenavality Thickeess
recor di ngnJi}aV@épt?rﬂﬁe& fHmbk@gsel df lo%caﬁ‘}gterfgr%ﬁ@e between the incident surface and the

film/substrate boundary to improve coupling of the write beam (improve sensitivity) 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 caﬂ
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 a;n
optical anti-reflection function by cinoosing 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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744b, 746 and 748, in the illustration of Fig. 713) are relatively 6
such as | ess than about 100 nm each, preferably | ess than abouf [E@‘j M]mﬂﬂ
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dust particles or %f?‘?_ec}rc PP ._WB&@F%T‘WT kggaphgowrthe prdraratentand
recorded in the reahé uk@gndlwﬁ%a@roﬁdﬂlgrésmaﬁﬁéjcglgﬁddr\é%i%olf%aﬁgﬁi(E‘rgp%hggtg,ﬁh

signal reflected fromthe stack is nonitore use
such as servo feeddBiékonhibngpewey42idj ust nent, as wel | as for readout of the

data. The thickness of .r.ecor.dab i film742 js sel ected

dependi ng on a nunmber ofctop %‘(‘:‘fl%%E‘ag"'é“&m‘ag%q’a?ﬂg%%@giww,d@ £a3R op arasahls
thermal properties phask dhangd okdye thédigne enbodi ment, the recording film 742
is deposited directl on_tge substrate 752, and there need be no ot her

films or |ayer®2sipctpe Vith diglecireg falms, ¢ mestadhis eeflertive Bloi 4Gy be abided. RS ed
to air andpiabhNy 84 NTeT o] Lirl.m.(such as.|nSb TeSb) .may be
deposi t ed by sput{'eryaﬁgﬁegvapéﬁigﬁ#ﬁm&%&%&tQgrprﬁ%ONE@%&hg%g{%@%F%‘%pmn of
conposi t ithinediatikatinttenged dnd dpasfledtion sianhom! e ahamed by whesaentqs: grt i mal
adhesi O“aﬁgqﬁ#ﬁgﬁf asu(%l t‘%\ﬁ Thj kmﬁgs, -be optim zed to nmake use of
optical interferened Petnram 1 hae feter m) /@ befgrmpdfrom 4 mimbdyofr at e
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co-Sepos atbARm Yk e R el ARNRE, ISR 0D, 0B or B o des
recor di ndNfté that smdl fastrurfiate gaording, the substrate 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.

17



provi de chem cal and noi sture protection, as well ‘as hardness for scratch
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filnms, acostaalihdton(efclusing daa foss restldfg fimyn the optickd dr mEbhanicdl $ntpactidrcett ar | y
advant agequs ,wi t h dye dia, ,since.it i.g predom nantly only the absorption
of the W@ﬁfcéest%?r r%%’ %EQHE}‘@H‘?“ Aerfacsof herm %W%Eﬁﬁr?ﬁpc%lé’ﬁnﬁéd@ﬁhanced by
usi ng a_redd/weiteteald)) Mhisaid ideFoMRloRRacH a%rsf—&\ﬁfa@?%@di&ﬂ,esiﬁc%u tfx‘s‘tt-éd/cface
films) 746 can be formed froma nunbér of materials, such as alum num or
ot her netlagdumeeanotintoyids a eddatively thidkmrotestivegdeparsath s the drinspakent teyer 718

par 1 out Ayl e SEpitRSLrL iRl RO BT R T IS RogWinan DPelshn Bt ng

rates ar erotestiorefiorheuchith td3g id¥ubSantidNgtiRodibed byvbeRvdllsloF theSdatkidge 112.
recordi ng, thgl_ substrate jtself rraex/_ be metallic and may act as a
reflector. ThelD§REEREHDIGY isprefsrabiyanadebyiaieprien maldingaf skermeplasiis or

hEL oS e B S R o L e
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
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risk i s SOPREHEIMIR YF dHyeierg- a5 descsibed belpwe enohghiatiihg steitter B4a i§ autematicallyace
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In the erﬂ}m%ﬁlﬂy movebstorthe ehtsa:dlalﬁl/cg sedling mfsﬁtoemrh@rthé a@mgqhzdﬁeﬁﬁx/@as is
subst ant ig] Q{) VI ded by the walls of the cartridge 112 he cartridge
body is pre era 1y made by injection nmolding of a thernoplastic naterial,

al though ot herPrefhabts sesalSidgd | BB ot BIBIburddB Bbdiniflod A0Fcbfifnd bk dtn 2"
other materials (such as alum num steel "or other

fi ber gl ad%¥o Ry thanéisk hid.| fnene emlmlxamothbelrm éiproPided esthbinyariatfer

cartri dggehp@y | f 124 Fi to a l.ower

hal f 126 al ongggﬁgégrgn 3%05%55% v&éPE’ rface gt aug ﬁ G%Pﬁf%i‘btheé’ﬁﬁ%%qeon t ab
and sl otsu@fﬁmﬁgelserwguldmﬂnwtecalﬂddge mum@n&hawgﬁxe%meh 8 ogploSite 1
depicts f hrr}g Iogrgzmg)ost anc?rcmsert 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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132a, 132b, these may be elimnated, for exanple, if the drive is provided

wWth a positive cartridge ejection nechanism (not shown). Int 38 LY AL
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wavel engtgin 612 hRved, eaigidcs hRaReafhce BPRIRLE S Rer @@Wéo@ﬁgg [l%%ﬁr# Wiadge

gl ass and polycarbonate, In the enbodi ment depicted in Fi e W ndows
142, 146 ity Iphis Mexeas thaerrsidge 4 62 isdtisdsied dintotthedrive] dabevermedeids thpactadtingg

about shuyt; | I n hut t er, hol es 7a, .157b. I.n the
embodi morft” o | preds e chn b EQRY B3 1 bokE e "PuSi D, faiis e ugging of

pr ef er ableyg. siespling 461§ dint b Positiomco@Ang e loMeBMdow 145 18 PHsttioRqG8SS.

through the w ndoiflv 142 fo recordjng surface of the disk 114. Preferably
the cart r{PgEeTnEshe windoxy ”&@édfqrdeadéwaﬁéca@% tovthetdiskh Bl40r Pyaferablyga sigsilar

descri bednbsitin GBA' e Uder Stk Cla bifbdSa R b QIR UAC RldeY shlIRY 44l Ot he

open position when. ) dge 112 is 1nserte
aut omat i cérantherpyiiiged 12tigins¢rtsldd tandtiarin se @ppogtepoitgdtion, when t he
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114. In cweordivpbyimdietiliustheion of Fiy. i Sthe Ay @42"_1153@1 fibsBhiBIyPorcuate shape
defining a radius of curvature of the window midline 162 substantially 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 radius of curvature of the
window midline 162 is about 20 mm.- The window 142 has a length (rheasured 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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recordi ng on one surface (such as the |lower surface) at a tine. To record

on the opposite surface, the user would renpve cartridge 1129 no
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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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when the cartridge 112 is inserted in the drive in an opposite orientation.
I n one enbodi nent, the drive provides for rotary novenent of %UoNﬂVaZO@Bm
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di sk is betheaemaiiagpordonswiithadigitaldanteta GSothérmippRiaai ShAShYwAD OMhAZKIHE . AS

shown i n.Eli nd. 3, ;a.drive can.b rovided for use in connection wth
Che cgﬁ;qgr 22?8 l?as%een deplaecl:l 10 a generic ?as?uon, I one embodi‘ment, the interface (e.g. the

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 intérfaces, 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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cartridge 112 of Fig. 1. The drive includes a housing 212 coupled to an

upper cover 216 and baseplate 214. The housing and covers can :
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W th't he oA Mg GRS galsBu Bt cmssige it o s DB
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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possi bl e such as pivoting or otherw se noving the cartridge toward the hub,
providing a telescoping hub, and the like, as will be clear to 2{pNOW 2003
skill in the art after understanding the present disclosure. Referring
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anal og-t @72. Vertical motion 258 is provided by controlling current to a coil 238 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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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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2003 the optics arm 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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144b in the op€n po
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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provnde a system which does not use polarization methods, as depicted in Fig. 19. In the
embodiment of Fig. 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
retﬁrning 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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reduced figidav%hi%ﬁ 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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Ogts E :JE)I grgqggpt, exieshpha) sudhshatasanreanih aitasa0 produass AYr@RhbBE: BE AVdud ggisas
: t - i ces, e: on separate substrates (non-integrated), and in
;smogr goﬁlegg%r ati bn |tg may be economically or otherw se desirable to use an
Vol | 2t on prismor the Ty ke ey poroeae B Rl B il el it dndivet 710

the |like may be wused to _
Vo b sep APt iEorn Uiedated 075 Kathe obicatree &1 o Ipaissddziced ambaimehten sy o5 .

[ ' ' ' [ [ 19. In the
whi ch do dhSE I QN d as.depicied. in Fig. _
enbodi rreﬁtﬁ)ug%aﬁ g. Sl?ﬁ%e%zg%g{hégﬂzs g}}t eg(é{“z 8*?%’5“ goeg’rﬂ%&]g%ﬁ qver bgneanarddd186f its
di ver genél@ ¢psical arm 2722. When a coil 2724 on the sleeve 2716 is 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 aﬁractive/repulsive force developed by interaction with an anﬁular
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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reduced) by lens 1918 on the surface of nmulti-optic 1916. The beam passes
through grating 1919 which deflects a small portion out of th[]nN'
into sone angle (not shown). This deflected portion is discarded fromthe

out goi ng imgariantlpose thet must Have mstilblaiestintion sirinadforctd Braledd KEtSed sPRI | on
t owar ds %Cé)n%l n%d %a}déng%ens el epent 1917, which directs the returning
light 1728 duPuritonldhedesioned ip mipiaizgteack pyyiliemerositaieRor @80Plemy, as in

the enbedicwapt nefivficd$ o dde ANk i tic.function (in which
case detector lS}arraly )%7%4 'S a qu%d?lgﬁ%l’q%%ﬁ??ééﬁaggﬁé .mgﬁ%oré'lf}glpéﬁsl of Fig.
19 does detusftegkingerasstplispeci fic polarization of the laser. Figs. 24A and

24B and 25A and Zggfj EI L%):YI’ %'{tge other configurations of optical arms, and
placement of PiERO o ARNYS HeseripLen. ¢y iimhsr 0b advapigrnefithe prsenthinveptios ean

I nvent i Ompe shéh. 26h | f. Flas. 24A.and. 25B,

substant i al | y al Iezgrﬁsghg;}){f%g%%Pé%\ﬁg%néln@érgﬁgb%g i F’%ﬁeead’pf)%”%? Yy &'Eear t he
obj ect i vé3tsmes asfmarhef data (carre2s@iding to appexitrgtiot1ed-200tToN tBAthigH-REoluHM 2407
has a fl anged, or inverted#él shage (i)r I nverted channel shape. %’ositioni ng

al | the 'CARSORBAYS SHEET pledn opticakdisk castrisgsild? abow 3inemisquare gndrelbaut Br obl ens
that may m@6ehick a® &8 to &R to Qra: M | . hani cal.
resonanceL- I n the.ar?n I n t%gécgggﬁ{cte lngr%%lgi?%%{rl&r?agé}%(lg%]%ﬂ@?'ﬁayllggf&zel, a
space r 3hwz andeveighmovaybdianfialloticoeling sing shie) and4@8ghtafi dorrbspsadihp Hdkodet

ector uni Wy referably integratedq |aser and photodetector
chip - ziﬁ’ﬁ%égﬁ%&%gﬁ?’tpé%‘ ?%%’ﬁ‘h@ﬂ&?@. taph Pﬁgﬁgaﬂvewbﬁgn% @ packethized
obj ect i'véeeind, @fdidcheed bl Olie préent iRfer@RA eRed bj ective
2401 is prov'_deg_:?gi tﬁ a .nount fgrll)élss?()lp fdléigjﬁpgéﬁg%soa ceg.lg?a%%nréq?ﬁ%pti ng

penet r at FEPTHRE fdivgh having ¢ thieknesudi?, width 2214 dgesh AR hGland weight $teas todpeni ng.
Pins 241 t.0k.S:. of r/ phot odetector ,unit 2404 are
coupl ed, Q%a‘.aély%gtﬁgmg&?%ﬁl ag‘lﬁl %@ic?&%%o@aﬁl vgﬁgﬁrfé?e’ shabe aad Weight Bewer and/ or
drive ci substantiplly Theeedingaitienshape anf whighSof D spondingdini Sansdrid. | @lont0 t hat  of
Figs. 24A nﬁ. 2%.5 téi 151 BL O i dea f.gr substantially all optical conponents
at or ne&P PHENGY Be thickecsmt | gd pvidth2 24 4 ghe divedee pabstantially equablsjasct | ve
2501 | nclousiparifio it PRHHIIECIOIADHE] 40, BE bk &Bdit 1038l Pl L OPLI cal
conponents are on- axis. Fig. 25B also includes an illustration of a beam
spli tt er Hickness 52 lyand ghont Sham o0lBss inlwidthr221ds Innae embatinernthe dépth 2006 Ws and

E |r F‘f |k Ingg (t)l?eecgrzwgsig St (:th étIO "ﬁ‘gﬁ"f 'le}slﬁ . rLﬁgrget e%?bo%irggﬁtpt g n?agg of &gad;l%g lilss leiSSnt\lllécl).I!l \zﬂ)onu
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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enbodi nent, the arm 236 pivots about pivot pin 264  such that the objective
tens 1706 is positioned appropriately above the noving disk. %grcmvgnzona
coil 238 generates a magnetic field which repels or attracts n
magnet 2430uaiigdn an snatoercedridge. ATHis et peighificant diMdyBnth&SRARE c4s0 of Bl
basepl at €, 214x-of hgoassg,nblkl. rPE controlling the anount of current |

coil 23 8,pr%<§“‘8‘&§er &gt diggneter, %i‘sb%te%‘iﬁﬁltf%m@bﬂ%ﬁ@@mmMjcea.s@ceﬁmwldvi de
any desi rigthdvahthongkEpr At d I tive), between a_first
attitude 2014 and a se%gﬁeggggtgoig? (?}5% dzltg[&'g,m%%g%scaf%‘hg%f)ergﬁ‘jg?ssPE@E@F%SF%e
from t he @beence v&a penective (yet, alut ethedrarydingt haying myd s lUsHERRLL 0 t he
focus. Fir%c‘:ei\ZrOB 'hs. an .erid vfj ew %pi cting the optical armrotary tracking
servo (in-any Sl PEER SHEcsia @ wener, disjopticalwelusion instilt prefeaedpveiGhe | 268
i s positinaaidibetyRedtol0; 4 4b . which gui de and concentrate

t he magnet ?%ﬁf i el d frorﬁ?ﬁ%gﬁgﬁmﬁ%ﬁ’éﬁ@ﬁ AL .ﬁ%&vﬁy&ﬁﬁéﬂﬂ&}gh&i I
268 pr odusech as abowidl@25alodi5 pmaekichgs axtistn@aiy ind8mBakhldNh2A03 0 AHIE"

enbodi nent s if or 2 'fxt)cubsl.serv(ﬁ1 mechanismare illustrated in Figs. 21 A 21B,
23 and ;?‘.“ ARC #inge it Sybklieved dhisf capagt soogomially ba ekelided asshisievel, everaishin

t racki ng #grsideb6. Coupling piece 2101 is bonded to piezo-electric
transducer 2103, which is in turn nounted in a fixed position with respect
to the assenbl4fisssupesmedia sequites sy posirigle arbsirate AtltskE e BiicaBp lij¥didg-

vol tage t 3 ausi ng ..t 'to expand and contract, thus
c hangigng ﬂt?%lgg&gglg%ﬁ%nna %%% dﬁ?ﬁ{cz%mrqﬁl‘%!} ?_Lh\?ée"tog Ing d2Y5Bkyirek e depastied. Hthenb
and di sk,substrateimaerial dcinfleQise®Suchtah 1@Rhing 03{6?}}%%% ﬂb%réggés g%% ﬁ}eé}'ﬁe: ltﬁf

pi vot beggi El% g%gsi ng 2304 pi votal | ¥1 nount e prvoti

beari ng £PMEICSKFE vergipnpfithe disk simmy hagoschutingslapet depssitadain bodssiafaces.
(prefera ' S t ect or, assenbl 307 (cqQnmuni cating
with si glr?g?l ; iSgltrl g%%&?%?ggﬁyh%&%gﬂ?%o sdes rleﬂ‘élﬁesg/ §irtes 30@dheir 3 peam
spl it ter apBOpriatedtacks, tabe bumdeditbfetiant Puricalaeian tHedas2SOWOTENaR) §5Ld. ve end
of the ar 'ﬁ}flé'%l gs an bj ect.i Vﬁ/turqi ng prism assenbly 2301. Focus voice
coi | 2310 K TH APt RrdBafipelik siprnle-eperkapg mathathe eecqrding layer dndensimgle cui t
2308b, i Dvprehtdepbettd ARk Ik ARk PLUHcgNe of which, 2311, is
shown) whi ch gui de and ‘concentrate a magnetic field (e.g. froma permanent
magnet, not s jymlggistrueture, gomprisiga layer oDWORBIfhaps citnge sedialdraue about

the focusypetase wﬁﬁggssibly 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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iment of Fi'g. 27, focus is achieved by adjusting ghe |ength of
'Itﬂet ggt ;a(r:rglodl gzth from '?he | aser 2712 to the objective 2714. rﬂtﬁ&E\PhZ[]Iﬂsa
depi cted enbodi nent, the |aser 2712 is nmounted on a sleeve 2-716 ic .
si zed andV$hapagiculsr bpr ahtive, fiiis posséfrle tchesenbacargidgde 3748 Pésent llﬂeerﬁﬁ)fnl igfe
2722. WheRa-&8hlwi 7(% (o] th?x sl eeve 2716 |? provided wth controlla

“Na 1&1 SR EPS 7Y et

current (e.g ex Ci Y gﬂv%ower or control circuitry,
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The ol ceve 2710 o the dent oy oah IR Betn B ERb R oLt v ovies Soie

riugg i ¢ationwiitthdigitalanmetas) the pEtidaR BORLze RIRE bnd 4
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2734, af foct |§r§¥e E)cn&g.thnncapﬁkogjﬁﬁég)&ﬁﬁheﬁmﬁ Qfdiﬂé{_StB,ragbaqudmgsuonggm&Z
LS s e i Syl B e
pl ates 2106, attached to rigid bloc 15, FCh 1S o At _ t
basepl at doDHMSIC AT eifher o purpesss) in@udfg suirbgcioe MR0pEfees, GRstR P&uf 8662101,
creates 3;imIRSHIS Id gl {% which attracts or repels that of the permanent
magnet 2% 4 (via an CAr R PO vf’l?Pé@ta\a‘é‘t@%‘gerﬁ?fagfé@SHd/@rﬂﬁanmnsbng_h ﬁn
The motorial and 01 nons one o padl @ oyl b AR EnAR Setripiicn

' | 0 e _ .
oo St A HRES oot st . St <0
[ ufi b o L dt h, but. ul d he designe 0 m ni
Ito ; g\élkd;e)ogﬁt?ﬂo‘?\m?# sagtf%aﬁ‘%y @g%ﬂg@%’&ﬁ Foe?mvéq%ggf/\%‘?éD fhrestonage sysjem andjor due to
narr ow pinzedasn ofithel pdesapiiiaaentiag if ﬁa&sﬁﬁé ﬁ;ﬂ—ie?j’r E)Pdevz&ﬁ,t ‘ﬁ% e@ﬁfﬂ@%@?ﬁ%&’gzl 2]9 e
' ri ption, S

ot sent HHTH 1BHRE AFdsE B8 P dahcs prebn b ouingybdes ik o ont

i )% -\ r re of .data (correspondi
o appr ot e ey oo oas o ks pe P ERaREr Rk BnlusielCe) e ages
sur f aces ObMUgiH déﬁt)al suah agpassonabstered dy othbi Bermboll (or3Bel)musid 3 fodRdioabout 3

i ily. acco dated in a digital camera 2212 (Fig.
r2]rmz) t EQSikﬁ%ﬁgesgﬁ%’té@’lpg‘hé’gequgﬁﬁ'sk%ioé fyideqderiodwdionsieviges, powpuise péniphesil ze,

' ' ' mmfilm
deviedsgbdmpdtecgunicdareidel gathihy bbaRBIR &ideS UGN 8ed YPiSAl 35,
(Szgﬁg(raag] res‘?ern(:llt,;tli .bei ng substar%t%ailtr%y a pocket si zég1 Pgdon gigture

' Oﬁxfén

devi
di scussef8HgyEut Isstsgeasor pthee Aedio ot pidso iddeises pinekass bé distibaipnaRyiea!

; . . : i 2216 and wei ght
recor di ng.;)dm@ At it )by %atcﬂfngé(greétﬁer%l'a%k II\{\{I:IIC%}H%S,ZV%I]‘I&HE%E)at.ct&ines, and the like. g
so as to_be

1 one embodiment writeable media is provided in a grooved, premastered form, preferably

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

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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readily accommpdated in a digital camera 2212 havihg a size, shape_and

wei ght not substantially exceeding size, shape and wei ght of2c0>rN@¥pQﬂﬂ31g

filmcanmeras. In one enbodinent; the thickness 521 and width 2214 of the

drive ar ethglile} anatileast yoragembodiments, sceaypariridptg: o deher@ol BBk in({g%éﬂoﬁ‘ag
about 52

openi ng, bei about 10 mmor, less in  thickness 521 an
nmm or | es(ztuslﬁﬁpl\%%gf‘%l %%?Lﬁ‘?s Y BhRChipdethE §t Proiled dpphorpthe Gnealia at doéd of | ve i S

about 40 dipaidtiteli €8 the &nl _ ' 3 ss of the drive is less than

about 50 _gm1 pr‘?ef ergblny @@sggﬁgﬂbgg%d@ggﬁ@mf‘hoé fff’r“é@%m‘:h}dﬁ\?%%?‘i on

provi des iafreptive et mdrisatrackt fotlagingcfastires ddentiiiatbn 6APEIHS gsiin.g?rﬁﬁﬁﬁﬁm Ion
y the

with a fi -surface witeabl.e optical storage nmedium Prefera

medi um i s° %‘rar?e&{aa‘gméﬂﬁf PY @% Z Wgwéow&mrﬁontenmdemﬁm auchthetlike), test t eabl e

medi um i sfegufdR@hcHAGRAd Rt J | oating sufficiently thin that

there is substa%t-i ally poﬁ%tgﬁsgg*tggﬁé\ﬂg%p%r?cepﬁ’egr%‘%ﬁiaﬂ or %@&d@%@ré?w@he

rel at i veldptasistbe Hlse.eBravisiar ef fonfattdyeervo hiformatidnasiea %&%eégé@srn{oﬁdihg-in

parti cul afétxreg%eirgl t(%.B)prot ect the preferably renovable disk by

encapsul ati on-oF TBRVEUSHHEHePRosediosrarding dke infergrationbis yeforred taiccdinaan be

seal ed, ehagd-forhattimgN Ut fs@boftepipif ! I i retect from.dust,

particul ates,_ contlgggt and t hé Itﬁgﬁp@PP%@g%gl#%?e {eﬁg‘%ﬁgfﬁeﬁlﬁ pieording to

subst ant | FroirBHEat e Peesati ioventionpeill lenmasst produsddsin ai 10lagvell Sl fashigal i ¢ of
dust or other”’

ot her ch 28686 [ which.can undesirably attract
cont ani n?ril‘fag. As _o% tg'%‘&’gr%o?@,boﬁsmgs‘fr-pgﬁppé'é’@? P&%@FW&@P%Q@_ desirechpree t he
scr at ch/ gevtrded dad oo (prRfbéasly ﬁ%—s@ffa&qﬁ&ﬁg} %i%@i%%gﬁ% mgﬁrﬁg&sinhésgaﬁ&mage,

medi a ar e%gldvant \%iousl()% protected by 31 ousing 1

encl osed car ORY a@ ntapgiod thegressnt ventipmi dvier denicatiszeiduavitiager dudid fape B8FHBeOf
smal |,  3pNaoX ' r..dihsks..i,ntended far portable consuner
devi ces, si ﬁgﬁéﬂefft@&\%\gﬁ gﬁag‘geH g%%gg#@a%doﬂls?s{éguﬂpyo?elgﬁft'ort?ﬁt(?sc‘gﬁpoéqutks of this
si ze by &cewntitlil)geimedfar diriessofdlindsuf datRSaMePre-pFoviRINAE §icPld & ALALEELT Ve

| ayer, duye: t he.heavy direct handling they would otherw se receive on
t hei r optﬁlg%l;ﬁh%%?vfl(éeéggx t &F C Fibe, Brespitiipyintion) ineluding bt oot limitpd ef silr ed

over t he imaggneides, hegabisieutQ, Atk | | netjc storage
requires . very Low flying hei ht_sgb%‘)s/(ﬁ%{: ag% cgﬁ-@axk&ér%”%g%%l c.’r(f%ttzhi’e’%ﬂf‘%lh i s
subst ant "HPFHa R HsEa Tush es identificatiosnpasatsbel oreactyptiogdedific data, afid BR) | eved

dust can I I xcl ud t is level, even within a
cartri dgemifR E'A%?F%%%%c@g@ ?Ségﬂslg—(hé)ﬂfeideé}}'ﬁrﬂr?'PH’véqqngrQT%%gﬁeémdiﬁ hat nay

be typi cardfgrablyjeotbieaned 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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nol ded pol ycar bonat e or'acrylic, onto which the recording | age Lt S
deposited. Other substrate nmaterial can be used such as al ué éuﬂﬂ)ﬁ ﬁﬁar

metals, fiberglass and the |like. A double sided version of the disk sinply
has a recor di g[@lsl Rygteer cosjsowilatedithahsdint or dlfebmossf thelftksent BivkRiGQaLASt t O

DVD- R wh . of . [ i. ibstrat , ith thei
ooy oor 1 S35 M oS i il PR RalST Bt ulicR o Bemad kb 1-vHiBablas OriesWORM
medi a, fidosfigusdtd pReidtenaAnetiay &é}atg@eéjggguex S bl %ggﬁ%@%};ﬁ%ﬁvﬁ h%}] he

recording . layer and a single ovérc sited on

r ecor di ncFIbEF MaAcepartiseerasepobsester therdatt, or Bon the fly["i sebstgntiully Ay eér jak HNERM phase
change | ..substrate with possibly only a sinple single |ayer
anti-r e]ErFt fel%:?‘ ?‘\E/}ga%\}sewgglg?’, ﬁi‘%“ﬁ'(ﬁ‘?fﬁﬂf"&aé]@ﬂ%e‘wﬁ’é%dﬁéw bstpart by webliacity,
wi de t ol egoanesion S ppHcARYS involVif ( ) aucBS, el l . as

i nsensitivity to wavé?e%gth (nmatkiln%{:@gt%‘st??cé1 dsiﬁég%sta})r%-%\g\ia%}lgﬁgﬁﬁ?r onal. 4ndine

easi |y cofsht onsither finapeialsata, cetdiatypes bf ampuattedhtd, had HRIREN G HRhgh RIVSNT S

very flat i si bl nd near-infrared spectrum_ Additionally, the
tol er ancebe?‘il \(él%rﬁst guﬁq Ifr?V@ﬁi%rtﬁDB"tpé‘tIPWi%R s hipes abmedip viibeatious types of

bi r ef r i ngkives ipis Pobwilie tersMay BE sethk Ve de s BRabl e bhabes SLQr.age
densities thrqug}? hi gher Niys. SAI | o% thgglgoégg%bﬁggéé'g'el%%g%Fﬁg,at@d"g? of
the medi aVAkePleRisk&an potrhered byeeriaim reationhsdrived, anddhé likat i ons of t he

[ ti e ossi bl e.t rovide for sonme feature
of the +nvent 7ol fdullO et on PRRBHIE iighfaclopal blecariiies snbdme bl e to

provi de avitioteidishlhodiabatals bud thg@peias draive @Rl ovhite RidkS tHe@T9Na L Ebe Qf%?aa@ise
f holit providing for

relatively. spall size and relatively |arge capacity wt

writing 6%“’8 he-%-i‘?ﬁ‘@yheg‘uwkt‘f?éﬂﬁl angledyandion is armeabowe or latbed tofhetdigk. pr esent

I nvent i orsliiaasRege el | | 0 2003, wth a .

particul ar. ty%e ofmgrg?[\%?’p?% Hiegn ggéslgflﬁ g‘? ienox?%i%%ge% (iaﬁténgg%&stUrs?Qjﬂ’ecoé‘Pe‘ft%‘.
present i%ithehdiismhaving arosviestari fonreailing oo trhitinginz@s suEhaThe @k HESHRqHES Of
drives. A\ Lhauah. t hogl ;{I)lroeseng igtventio has been described in the context of
provi di ng optical s Hat a FEPtaLiaPo VaseEs FenQdnnm setatingand weinseitigicithe caner as,
t he opti cattridgge)itcigalsdpussiile and system of the present invention can also be
used for other t é)es of, data storage including storing data for use by
conput ers sucﬁoﬁé e £ Slpive Withgeaciator armptomp $or wotikg st edchansfacd)dudhhdal | ke,

o 01200 SR SRR AV RO BEM B SN EE? o oo
dat a, cofpubeperirrogpdambotinstirfacedattthe sqed s@Balilthough a tube-shaped optical arm and
' 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
Tates, 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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I nformati on or data such as nedi cal data, identifi:-éation, password or
encryption/decryption data, credit information, credit or del g Nagv 2003
information and the like. Indeed, it is believed that it wl e

par ti cul andrpaligvanteageeibsy koused bvd Bzt fudis®, flcnbis 35N 88 YSLEM - and/ or
medi um of the present invention in a wide variety of éew ces, e.g. to

provi de fOROURENtANe o5 mere pigcuitshagrdsrgodde theananirigid stgicafre datvédiicteoiger bet ween
pl at f or j ' nQtlLjmted to devices for, play-back,
conmuni gZ"t i on ng&g r@%p%(}ggtegt %tk Og RES eéo?qeﬁ%?%?rﬁd{escé!b@.g’ R beprgkesredr

nusi ¢ datfay sorseipirpasesfiey soitibthe pbRLAS BF aRldagfal RS, $ouasl i €
reproduction devices, portabl g or fi xe% tel gvi sion g?“x%‘?ﬁé%“?ﬁ’%%tég}gc 5 on

devi ces, RIBIFBLINEFNLRN Gaprisode userbin epanectioomitht rrwijttaple miels @rmy rgavitegbler

anmbl i n ' ' | r_notion pictur caneras, autonopbile
gt er eos(‘qoﬂﬁlé\d[cl)ifk:l %ge?p Iéaé%-:daén 3 Y‘!\:/Cg?egg Jilsrielss andy g5 Bﬁtﬁgé‘bﬁYe’ 8t least spme msdiddevi ces

such as gutsndy peftredd iarthapesin afeafiodd @lsoPAble SRR AEFiq) vendi ng machi nes,
and the Iike.d%llrﬁrllo%ge_enbodi ment witeable nedia is provided in a grooved,

premast ered f Sigiial pamyeragpre lisshesed irethe contgxt ofistaton) inmge i/r[foa]madiodaitg
head [ ' Scri pt.ion, above.was, .concer ne
N thor ecar SPRiLL Qusc/thd BAKGISrBHS Pyth b et kR RS hte Ry b BeriERaL ot 1 1 a

caner as Wairerasofonstofing ythze itarme Gexfohisivelys ot BconSinktas wilREese(Rbiker stored
by the sang digit.al ﬁamarﬁ, or pre-recorded, e.g. mass- distributed

pr e- r ecor BOFTARYDA3uCh 25 qudif eesopdeddient the Kigmethe imagnsarestakies, ylajsr tmie dosattat h
read and framid ai8nka ok irEdbrdih { -Jat a ;or_other information
can be pre-provi degﬁﬁg{eg. rplr%%;l ﬁesfﬁ% gfesa(g{#{)dﬁ:ﬁ% Ilﬂllgg)cﬁngﬁ"&ﬁ%ﬁn OFmERon, €-g.
pur chase-0 Bengfy behwagdssandsholikded to the end-user) by pre-récording

(whi ch general | ves gequentjal recording Qf a data stream or other
i nf or mat i on) %N%dr#‘%}é%leﬁ%"?\ﬁ%“gﬁ ‘EBW&?@PW@%&’Gﬁwg spes/is datergll diselaged al |
the dat a framtistdencial hydepiond ihangmes itfs alss Bhssiste RY cdiRE-Gi 8 o SaBIRICOR
printing, eﬁ%g? ng and the like). In addition to pre-provP I ng Jara r(e.g.
content, "gighthgde ‘i%ﬁ)@e%“,ch At13 Pedetesiterptd Ascoaiatly 38rraudisMi@d 1286 Q8utchesubh ke, i n
at | east vouer, eapq) b6 ins ttd ng_or_other.non-content
i nformati onal or ’gtppi ‘eﬁgﬁt aY%etg%%?@@‘ trrgé‘l?ggé:oﬁ’flgl-%rvg\?ica%ﬂ iminae the nged ded
in or on ferdevinediand pewcsdires for latetially bitbettiegtHeaeflbte EBAmMI SBIthe d&praep! es of
such i nf on.agr..features.incl ude sector _information or marks,
track- f o%ﬁ%ﬁ\?\ﬁhinnger?géjf{ﬁﬂ&é‘fe ‘fozlélﬁ?ﬁof/?‘lfﬁf .68?15&6 epapdded Fra asdsingrovpledito Gor
E suc Ih as ;ﬁa%:zte?aﬂiﬁt)ttﬁe il @pAsth PR hand BHREFRIIRR: HRUAR b SGRL 1S 62N
e like), st -
1s positioned 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 apparatus substantially as depicted and described herein, including

various embodiments, subcombinations, and subsets thereof. Those of skill in the art will
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features such as read test patterns wite test areas or cell v
and/ or | ands, other servo data and the |ike. Provision of fZﬂﬂ@&ﬁéBB\/o

i nformati ss of .molding-in. features or information (as opposed
to recor d‘?{r?sg%laﬁg hlgwgr%n%‘teia%}ls‘? gle g?sé?trlétﬂe“tt‘@“H@Fﬁ@ilrrde&%aﬂdhwfdiefpmsmatti ng. It

i s cont enfitcbseet. t Tie RERNPIMOVAER; - i@, according to
enmbodi ments of the p}c‘r{iesentn i nvehkﬁaﬁghgmﬁ{nﬁgﬁé%ﬁgss@EFUSF%HW&E@“% flevices and

rel ati velBFOfespisdn thesthisenee of Beroh narsdepsitetaral/@ tdabibeg he RIDOSTIvAG 0 QL
printing-Jike: 0 inpart the desired pre- recorded data on a

(prefer ab%nlil%?il I?érﬁg g%r??f;ggi ‘&)th%l? goCg ¢ suph jtems pemayrbaye bagninseciin

cart ri dgeprevidindevisee orphoaEtk &9 8. oOforli i i nventi,on .over deyjces such
as video or audio tape devi%_%sg IS ‘?ﬁé@&ﬁ@ﬁ@é‘gﬁ{%%*&‘f‘%wﬁaﬁ % epr oduced
subst ant i"sfysngeast of imphurentationopposed to sequential ly). Any of a variety
of kinds of d re-provided and stored or distributed using the
devi ces and tZf:r%nfﬁ%gggﬁcﬁ“{’?fz‘“’p‘?fég%H‘c"eF‘iﬁ%ﬁkﬁsmﬁr} pregentediforgureges ofot i nited
to still illisimges and debeAptidi  TIR RSl i€ Sot TS LE Bhedal i GQRUt er
prograns and/or data, personal % ﬁ?#&at?&ﬁ&%&d@;’lgﬁgﬁ'&%n %f“i"&gﬂﬁ?erfgeati on,
passwor d %o isssedhegte ridthaugh tadeacriptivh dffthe invikton HhRendaddd ded&fstionr ©

t hen masgrd] j ' resprovided or pre-recorded nedia preferably
can be us egh? h{ ggﬁeggbordglggn}mﬁq ge YEIsaps 5‘@?’&93‘&1‘3@?%& athervariatials angy

r ead- onl ynodification® ate, withit theasosh bMBS inVehGoh, RV &s QA NGRS 2l @ser
capabi | i \g’iﬁr&squ_i cient to wr?i{e data on ’a%di s% &%stthg co%@%ﬂdgt ed such
r ead- onl 3‘3{‘8 &6 01 theye Wdhe artcaftsr undarstaudipg 81 tresentdiyclonfre.altiaintaidyd of
personal oBta@etibae khidEUL] lectronic devices, including, but

not limted t%_ devi ces P ggalbﬁq{é?g}gagr&bfﬁ%%ﬁﬁ%8F¥%ﬂt9ﬁww R%n of
data (i néltempisgintechmgedbieae!/ondqdialent stoatsires, dakdons, SHEbs 35 sRBE Rl St er eo
or ot her cﬂ%&?%ﬂ—l g_ée(gr fitxeg% musi c . reproduction deviceS, portable or fixed
tel evisi On OF VI GEST PERYIHER tigRatadpteschanseablandir eqpivalephetnasturdevi ces,
conput er figritiens] esmigessr steRHrd BisSlosSRdbiinn j i i.deo, or _ notion
pi cture caneras,. autonobile st er 60S orIhbf&ﬁ%?l\{%(ﬁg?[gelg&rm%%dd%%hﬁ@v‘ile%écﬁfe
purchaseaBYpata‘i“é}PIFiSB@Pﬂdhattfévi ces such as automatic teller nmachines or

ot her bank machi nes, vending machines, and the like. 34 2 0 NOV 2003 It is
further contenplated that sonme or all features of the present invention can
be wused in connection with nedia and/or drives which axe configured to be
re-witeable. Drives configured to provide re-witeability nmay be
configured to erase previously-witten data
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either in a separate erase pass over the data, or "on the fly,"
substantially as (or just before) the new data is witten. It2iﬂ; NOV %[][]3
contenplated that re-witeability nay be particularly useful in connection
wi th applications involving data which changes often, such as personal,
and/or credit or other financial data, certain types of conputer data, and
the like. Although it would be advantageous to provide for. conpatibility
of various types of nmedia with various types of drives, it is possible
there may be sone degree of inconpatibility, e.g. it may be that a re-

wri t eabl €ft1%Ecan not be read by certain -read-only drives, and the like.
Al t hough the figures illustrate one possible orientation of the cartridge
and drive, wth the disk horizontal, and the optics drawn bel ow t he di sk,
t he device can be otherwise oriented, e.g. with the disk vertical angled,
and/or the arm above or lateral to the disk, Although an enbodi ment has
been described"in \ﬁm‘%?ﬁ-f?rﬂ%"a@ger?ﬂtica 13 geC GaRTElgR AUBPTIIEAS  with a drive
having an act ygi:Qtsutfate 6FRA1 AGIRIM Miidd A9cR0 ARE BHLARGEAbI Rl 3la2t 8
time (so that, recording on an opposite sur?ace nvolrves renovi ng,
rotating and esarigdge hatly, with saidan¢dinmgeyitioned themig so poBspdrnit toationof kgdre a
drive vm'thdtwo.act a%\_&r arng, one for witing on each surface, such that
read/ wr i FECEEAIHEIHE 49%n both surfaces without the need for rotating
the disk and/or can be perforned on both surfaces at the sane tine.

Al t hough a tube-shaped optical armand a u-shaped or channel armare

depi cted, ot hér st Aueartiidgs agelaipekivi dim 1 swbéreimssahfinspewrfasagptical medium
franmewor k mﬁﬁ%e%d’ a pol ygonal cross-sectional shape and the like. Although
enbodi mrent s¥of the present invention have described providing a single

act uat or arm heubssrakd;iasnd on a given surface of the disk, it is also
possible to confi %ﬁ;‘eﬁ drive, Wni_chngovi des two or nore different

actuat or ar ns 2GR HIRPVEHY g Said SHRSEAG-f ace of the' disk, e.g. to inprove
transfer rates, access tinmes and the |ike. Al though a substantially
arcuate window_in the cartridge surface has been described, it is also
possi bl e to prdvi dé carisize 95 zhgmed instiaiped  whensinmnmlwscorlingfilas defireyadi ng a

| ar ger wi_ndow, .si.nce king the window larger will still provide the

access ms%?mngquﬁa@éﬁfﬂﬁgd to the disk. Al though 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 o
substantial |y dpen 4 titiier 68 slpymedinr¢leior At whercinesagd fijst-sinfadesptinalanetiemt o be

3520 N%{'tk?egggmprisas 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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normal Iy non-renovably housed in a |arger structure, such as di Vl
canera I n one enbodi nent one or nore circuit boards provide tﬁeﬂl‘fgﬂ rzuﬂai

structure, to WhICh ot he nts are coupl ed. Al though wite-once
medi a are described*® ggmﬁﬁ?é\“éﬁflﬂécf‘ Fheresviid Tsaeidaasing isedapteil do t he
Pot ent i alreddle RAE LR OQQF@&@&&&M? SATRCfn Ala ARRSER IR g, Y £ en!

i nvention can a be used connecti.on w Fe- it el ad

re-wi teablbbnesaeqiuaétmeeleﬂmsmabﬂmng@ofm@wdwﬂgngrmer| al's, and as noted
above, at |east sonme nedia presently preferred.in the present invention
are al so phase change nedia). Al though digital caneras are discussed in the
context of stoging AQRRYSIdd i S Q. use t

st orage systeméand Aﬁedl u%% gieggg{rﬁ?l%a g{]ﬂgedrn]ieﬁn @h@r%ﬁq gElE‘)Ad'gt b Pne%rgﬁgtfﬁgme?or
storing ovdvelengthamin (hexadgesifveéDyo 8@0 nin conbi nat i on W|th i mage or ot her
information), such as audio recorded near the tinme the inmages are taken,
date, tine, location, frame nunber, inmage recording paraneters (f-stop and
the like) and gim] 0] nfd d the
(e 1) and, U | ks ambing e, § ORI RIS AR

| at er al | yhigifdpl iadesd thefr Mfhimhe det ector, as depicted in Fig. 26, it is also
possi ble to construct an operable deV|ce in which the detector, such as a
cti detector 2612, coaxially surrounds the | aser source, such as a VCSEL
2614, preferably,i i egt@d®Rthstdmedid HlainpUs Nwieeppedi ®hi ASXLCS & r}eﬁln'vg"ynate
the need  for devices and procedures for laterally offsetting the re ected
beam | n thiRdiladigiless depneYdywdi ment a diffractive col limator/torus |ens 2616
is provided, such as being coupled to (or integrated with) the turning
prism 2632 and obj ective 2634. The collimtor/torus lens 2616 is

posi tioned andy Qoangamu@digeﬁsQ:ﬂmm@diin ¢laen ref haeteadseribrdSilns ivMdd {ed t4pon
arrival at the aser/ det ec ak?clécm F 2622, than the outgoing beam 2

emtted BSFEYRR 11&%} agihen eAdp gr resdrtrane paidh dislsend sai rr@lmweriethm
reflect eq}lﬁﬂ?&@a&ﬁ&ﬁnés@'shﬁic%ﬂg@ﬁaﬁ‘?ﬁﬁi't re $ELBE gﬂgall Oheeeli BAL, tshcﬁar {.ﬂa on

t he di sk 2626 can be read usab ocus an I'ng sign

obt ai ned abpuatignscreatad lyy, said eellaiitvielyethin Slaivbep dedigring mieaﬂh&rﬂe@i‘aﬁeﬁﬁ eﬁdb%am
2618 rea the laser 2614, helping to avoid feedback or other undesired
ef fects. hough the presence of the collimator/torus |ens 2616 may
create a ring about the read/wite spot, relatively [ittle power (such as
about 10% is in the rin so that there is little unwanted effect. The
present inventidn, heaaigeasclaimsdin eheive ot th@teud@sdwnpbmeﬁtm;sadaptedde

ProCess e%ceﬂ"é&; ﬁ%ﬁt R MertPRA HrttfenIY BF Ec%ﬁtﬁoa}n said %1sk Isg}dergla%vgy(%%s cribed

herein, includin
film hag 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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vari ous enbodi nents, subconbi nations, and subsets thereof. Thgsﬁﬂﬁtﬁfgﬂﬂia
inthe art will 36 2 0 NOV 2003 understand how to make and us

invention after _understandi ng,t.he present disclosure. The present
invention, in @Qrio §agﬂg%ﬁ?ﬁéﬁﬁ§ﬁ‘?ﬁ@FUd%s“6W6V$émﬁgﬂwéﬂﬂﬁéknawmpﬁﬁsa

pr ocessesphade-thegabseneg of itenms not depicted and/or described herein or
in various enbodinents hereof, including in the absence of such itens as
may have been used in previous devices or processes, e.g- for inproving
per f ormance, achieving_ case and/or . reducjng cost of inplenentation. The

f or egoi ng di scti€si oft © “&%eeasi ﬁ@&?ﬁii’%ﬁlaﬁﬁs‘l b&disrein &4d meceading film gpppysss wof
illustratdgn and description. The foregoing is not intended to limt the
invention to the forrn or fornms disclosed- herein. Although the
description of the invention has included description of one or nore
enbodi nent s ang cer ahﬁﬂgariqéLoné.and.nDdifications, other variations and
modi fications afe witRIHIEHE duppd inflajmet | ahermin sid recogding §lrggmpeisesia hi n
t he skil | magbto-bpeor aAERapf those in the art, after understanding the
present disclosure. It is intended to obtain rights which include
alternative enbodinments to the extent permtted, including alternate,

i nt erchangeabl e_andjqr_,equi val.ent structures, fuynctions, ranges or steps to
those cl ai mdfmehe‘é“%%?ngge Fodal éﬁnﬁﬁlﬂrqﬁat"g‘,er‘?‘?\?%‘?g{]ﬁﬁg‘ a7 eptigalonedium

equi val entorsyirisys auiidtRsion MRS, sal PYRE6IIY ISt SREsaM ﬁlb‘31:§tﬁ.| osed herein,
and without intending to publicly dedicate any patentable subject matter.

1~ 37 2 0 NOV 2003 CLAI MS: A user-renovabl e optical data recording
cartridge conptsing: -] - tical .medi um,havi ng. at | east first
E% )] Cﬁtélgéfﬁsa%%lgeﬁ(ig f:fr?ilprag 8\81&{;:1111 Said lrgﬁu%a%%tﬁ medium

optically readabl e su car

posi t i onesbnifriseed rsflestiveafilnh betoeersdid redoading il fang akid supBekdIm i n sai d
cartridge body. 2 A cartridge as clainmed in claiml - wherein said
first-surface optical medium conprises:

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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a substrate; and a recording filmoverlying said substrate. 3- A cartridge
as clainmed in claim?2 wherein said recording filmdefines a urface, of
said medium 4. A cartridge as claimed i ' n claim2 wherei ngﬂ NOV 2003
first-sutface optical medium further conprises a relatively thin film
overlying said cokdl j fining. a surface o aid nmedium 5. A
cartridge as cIia?he'éq?ﬁggééa%s@%ﬁl\%ﬁg&gahm aiv‘g"‘ﬂ‘Feé‘I1 éatlg\‘}%"lt@}&&e Ky Has ALerral f ew
mol ecul esopehingland@aidAnatinhichthgeisasa Rt baBamils sehiieMPfoed Bhtlesih taion of
relativel .%hi n.film conprises a material selected Tromthe group

consi st | n%li“ fargides Srdnaquihsidcentral gpening n@saikblodh ®. preveanadestipdgielasrathai med
inclaim I:0..S:al i filmis adapted to receive light of at

| east oneéh;gre e@é?tﬁlﬁﬁ{egfs%g/%rglrl%?h, said relatively thin filmhaving a

t hi ckness equal to or less than about two of said wavel engths. 8, A
cartridge as clainmed in-claim?7 wherein said at |east one predeterm ned
wavel ength is % t he cREmdgs asiclaimgd i clspn 25y wheinsaidiseal colgprises aolaanuted i n
claims8 4S5 QY i ckness of said relatively thin filmis less than
100 nm Y%S@t@g??{rr?c %IE as claimed in claim9 wherein said thickness of
said relatively thin filmis less than 50 nm 1'1 . A cartridge as clai ned
in claim4 wherein said recording filmis adapted to receive alight beam

when ddta is wfittef CRIEIgEe s&ipimed dnrlaln @ 6dwdirreimenid aprunlardalayringlsihg t hi n
filmhas ardchir€ KGBSSses Whkil s i o %la,s,- j ubstantially no need
to consider opti callﬁ%eaber rattigfgéndsex(l:rrﬁg%%%gtt v, ﬂ]’égﬁﬁfal&%gﬁwwl%ﬁrﬁo‘%ﬁ m when
designing a read-wite path for said |ight beam 12. A cartridge as

claimed in clajm4 erein said recording film.is adapted to receive a
li ght beam mgénd at ):SQF‘%"@&% *{Stcé?i“’teg 1 plapg ol Whegsin said drdisyrdaegeptical medium
rel ati vel hastahiidginetét dfMONBSsanihi ckness sufficiently small that said
relatively thin filmhas substantially no effect -

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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on focusing said |light beamon said recording film 13. A cartridge as
claimed in claim4 wherein said relatively thin filmconsists of a single
material. 14. A cartridge as claimed in claim4 wherein sai ﬂ@lMﬂM@ﬂﬂga
thin film conprises at |east two sublayers of different materials,
respectively. 39 2 0 NOV 2003 15. A cartridge as clainmed in claim4 wherein
said recording filmconprises a phase-change naterial. 16. A cartridge as
clainmed in clazm 4 Abatedge asalaimedooeldimnd Whdrsinconpri ses a dye. 17. A
cartridge as claipoed i clai.mi4 . Wherein said recording filmconprises a
magnet o- opt i ca?ﬁﬁrfg'feﬁ?qrg‘fz‘? ORacal jecerding rggiihBaengntieast p firg redordabladnst ei n
sai d firstadavlef@e@copti cal nedium conprises an adhesion film between said
recording film and Sai d substrate. 19 A cartridge as claimed in claim4
wherei n sai d fspidstartsidgé body maptits adtatimdofisaid medinm shout AfiF®hkie Ghi Mefifds!

bet ween sgai ecording.filmand sajd substrate. 20. A cartridge as_clained
in clai mﬁi"é{j%ﬁ&& &‘%éoé‘gfod PRPRIEHNEORLICELRCChTsIEP @ ortiRnrfpaid mwfgé@adwg and

adhesi on 4 S Y i sai d substrate. 21. A
writhdp fiedaieRBdsa % daff Ig@%ln i§ rétht!eg} %’[&g

cartridge as clained in claim?2 where sali strate conprises a materi al
sel ected fromseleogiiougf eshmeditinigclofiesaliseshabanaite regidreetccapinodate light

crystal, tal ,..and fiberglass.’ 22. cartridge as clajned in claim?2

wharern' S g8 v <R ol B ariiieh 3 oY abCd s, Qs rog s

cartridgdiretsax@d. ai med in claim2 wherein said recording filmconprises a
material selected fromthe group consisting of TeOQ a chal cogeni de

al l oy, | nSbSn, cyanine, pthal ocyanine, and GeTe Sb. 24. A cartridge as

claimed in. ckaim X\%g_! i i rst.-syrface. optjcal..medium J o
substantial I y ?I. gi éA delds %ﬁhﬁej i Yy HRGRinORYd cala"mdge goéjy Includes 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 cartridge body is further

configurable to a third configuration wherein a portion of said second surface of said medium

is exposed in said third configuration.
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2 0 Nov 2003 25. A cartridge as clainmed in claim1 wherein said cartridge
body has a central opening and said medi um conprises a hub, grﬂid@v?ogs
seal being formed between a region of said cartridge body around sal
central openildg and <indenapclpmngsiinvham 3dushergiapbitone sf bothmmiddhttenifag: an
interior i j riei dae. clainmed.i.n clagim2 5 wherein
sai d sea?ﬁ%%%%ggfggadcg%%ﬁé?Se(ﬁz‘i’gyr%ah ﬁgﬁle@‘%gpf)%-’tsdpégldf?c.on cartridge as
cl ai med ¢onfigustion2 6 wherein said annul ar | abyrinthine structure conprises
annul ar tongues interdigitated with conpl enmentary annul ar grooves. 28. A
cartridge as clainmed in claim:1 wherein said first-surface optical nedium
has a dianeter of 30 to 35 mMm 2 g, Acartridge as clained in claiml

wher ei n sai dski rst - AGE 1 cal ' has a.di ayeter of .about 32 nmm
30. A cartridge asAgﬁlgllfl%da Sioc%ldtlfl%g!mm‘lggl(.;Ik %rh 8r|%r11n & ?%ar{”ﬁeqlggtcg@ﬁpfeﬁ@ Opti cal
medi um Wwindelelot exmairgya partidnof sai@medihm Adafitst sdger apveblaifaada kricl ai m 1

wherein sai.d fi st-s&:rfac Qgti cal _nediym contains pre-recorded data. 41 2
0 NOV 20B%1UsL when saif ‘E&PFH%EI W pidfirsbepnligueation i a seqead epsition athan said
first-sugdfife ¥PhieRl s Eﬁﬁp&%@g’ I ium having at |east a first recordable
and readable surface;e said c rta!rﬁ:agge body permts rotation of said nmedium
about a first axis and defines at least a first window for permtting

optical access to rtion of said . nedi for readi nd witing on said
medi um as sa?g'md‘gﬁg&l‘i@r%t‘&'@ﬁ&%ﬂ@%%& 1§ ?3?36 IS (RIS SREides
at | east sufficiantd abeoriufBiRR af RaAGARRTRAG SN lof Ik obfob MR & HMGHHikY Syfd Of
an optics armwhich is rotatable about an axis, different fromsal first
axi s. 33@%‘%&?@‘1"@3@“’% claimed in claim32 wherein said cartridge body
includes at least' a first w ndow region over at |east said arcuate
region, covered by a plate which is _ _

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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transparent at a first wavelength. 34. A cartridge as clainmed in claim 32

wherein said cartridge body is configurable between a fi rstgﬂnwrgﬂgﬁn
substantially enc| osing ?_ai d recordi ng nedium and a second f a
ié

exposi ng a por PRogKiiRg lagesilightalangsid epticabamm frysahabjwstivei ang fordisertidg feh um as
sai d medi yn bgjegt%ez#gqo sa?fﬁ’giﬁﬁﬁl@?%ﬁés%%@ r@%&%}'},ﬁb%d in claim34 wherein said

portion of said um exposed’in sai RS guration is a portion
of said first surface of said nediumand wherein a second, opposed.
surface of said nediumis substantially unexposed in said second

configuration.4®6. Amethed, s ggémedingdlaimmetiwherein sideBGidgh ereiidessdist

cartri dgeghedy i art: nfigurabl e to hitd configuration wherein a
portion o?_ sa%/gmgaegégn %ﬁ‘lre Flg%ééa:l)gn%a 'edﬁﬂ@cﬁ &#pqséno&ﬁgis tl_f"@% 'lagtsﬁfird
confi gur atedinm Whidaid drthie, 208 3ecdAd pOsi€idh ! dxiplsify alesdt 34iABHst Ac1atAleToR o f
wher ein por_cﬁll ons of both said first surface and said second surface are

exposed WEHTEEIY P -cartridge body is in said second configuration. 38. A
cartridge as clainmed in claim 34 wherein said cartridge conprises a first
wi ndow for exposing a portion of said nediumand a first shutter novable

froma first 4gositAanectivhdns shited iy dlaitO® vilterdin, isaéspohid Blsa@akitghindt | on
to a second,position when said cartridge is in said second configuration.
39. A carfdd B@éﬁgﬁélu%tlﬁgb’ MAVES sFidwhutter Wreidesepongbpasitiiondow has a

‘transverse extent sufficient to accommbdate at |east partial insertion of
said objective end of an optics arm through said wi ndow. 40. A cartridge
as cl ai med i n46l.ai mA3gethed fdnepticdlyreadinggompyisitigal i ty of recesses forned
in an edge surfaceqiof sai d cartb iga%e forh encodi ng characteristics of said

I

medi um 41. A TRMYTGYEELCRIR rifleg hayipe & pPHE fig-surfpeeipre-taprrdet pt h of
about 35 mEdivan@obitd kRESS f@froabeN bbut MRENiVREE S Redlo grgéigg?gﬁéa‘i’ abddsSt

recordabl e and readabl e surface of said nmedi um provide capacity of
at | east Wblrastr first agyate segiapof saidvmeiven;f or. optical |y recording data,
COMprising:  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
| 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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provi ding a user-removabl e cartri dge having a optical first-
recordi ng medium nounted therein for rotation about a first z ﬁﬁv 2003

configured to provide optical.access tqQ at least a first arcuate region of
sai d medi um ?‘Péf’t‘idri%“é"é’i of seidrmediugdnslndes ot frast anmrcusts sagionttoan opt i cal

arm sai Ge@in v L Ot at bout a,second
axi s; rotgl g.tl ngggzgf: gl’ggﬂpitr%éh%a e@ﬁveg%{lfte&tsdgl E’tlgggrgﬂ?r%g 1§ rqtgta h@sﬁ%w(cﬁ? a5 d

obj ect i velifferentafrorgsaid firsiaddis. a plurality of desired arcuate positions al ong
said arcuate region; rotating said nmediumabout said first axis to position
a plurality of desi red medium positions in ali gnrrent W th said objective

d; d 43 2 ht 'd t
ggl d SBJ ective end %%g%gdﬁt%}élrltﬂé g]oér%tgiﬁg%? h}hgngm ti’(i)tr}‘gmg%!&cqr C@%%%SEB L;nal ioty

of - desi r extdmedi um posi ti ons. 43 . A nethod, as clained in claim4 2
wherein said cartridge provides a first shutter novabl e, via a nechani cal
| i nkage, froma first position, substantially sealing said nediumin said

cartridge, to @ secopgh iafs'c%ne@ﬁpﬂa CJC%%M ﬁlaelgqléﬁt; iﬁraif[e%c?rr ate

regi on of sald medi um as claine Erein, in
r esponse mesligmi d posi ti oni ng, said |linkage automatically noves said
shutter to said second position. 45. A nethod for optically reading
conprising: providing a user-renovable cartridge having a optical

first-surfaceiqre- reeamsas as PR SM IO £ \L'ﬁy?éiﬁ'sﬁidfc%lﬁgeastiﬁﬂclﬁg Qut - a

first axis, configured to provide optical access” to at
arcuate mwn@ﬁor@pvgramgjswbammn pglsﬁigurdﬂﬂ bgtveai d ﬁrstrdonﬁggatwms@smﬁalty on

adj acent I 0 cal arm havi n an obj ect,ve epd and

r ot at abl eeﬁglg%ﬁ% S&asfee:% g?%dglm 3??%&‘1%?@@5%‘3 SPO saddertiagisadecond
axi s to pesfigmon said objective end aligned - with-a plurality of desired
arcuate positions along said arcuate region; rotating said nmedi um about
said first axis to position a plurality of desired medium positions in

al ignment wi tgp sai dy eRinfel ¥E 180 in claim 49, 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 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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provi di ng |aser |.ight a:I ong said optical armto sai d obj ective e@&ﬁhﬁn
diverting from said objective end to said plurality of desi rea 2003

positions; and detecting.at |least a first characteristic of light reflected
from said desg#ed rfé&?rﬁ‘gﬁigepé%?lﬁ’i“b?r‘i’sl.n chgm53 wherein sagemeans doradentink comptisdsm i
conpri si ”Qéubgﬁﬁ@aﬁlﬁt%sgﬁéﬁ?r%ﬂ_”g optical access to a portion of said nmedium
for reading data on said c}i umas said nediumis rotated; 44 2 0 NOV 2003
wherein said portion of said nediumincludes at |east an arcuate region to
accommodat e | isght féom ag obsj ctive ,end of an optics armwhich is

rotatabl e abodt *an ‘AfidlAgeAsitamed in elaBpb 3 atherain paid meensfor 47aling is amvabldge
as clai i e i i - I r ont.o said nediu 48.
A cartr Fgg%#gsm%@é’;ﬁ rﬁ@g%ﬂr?ﬂgfjgir%%gggrm%%? gflglss@%%dqngrgicﬁﬂﬁggra % EOC%F":(‘J’QBH]e

nmedi um 4@sitiencehenrshidgeeas fal aivergg isinehidisstdhdGonfibgagbn sai d cartridge
body includes neans for covering said nmedium configurabl'e between a first
configuration substantially enclosing said recording nmediumand a second

configurati onggxposs i 1. QF - sal i .50, cartridge, as.
clainmed in cl glgf’n 4 %?%mﬁ%egs%@%geg%g%ﬁg%%l}epggg%%l%ﬁ%fm ase&%%%sgagfen said
second comtengeufficicohtoiascemmorate anleadt mntial ifdertiin sfsailabiectbe 8ad 6f apshtsy and
wherein a setﬁpnd surfac& i s substantially unexposed in said second

conf i gur atTPoRroUEY SAId WIRJQW: que "~ as clained in clai m 49, wherein said means
for covering is further configurable to a third configuration wherein said
a portion of said second surface of said nmediumis exposed in said third
configuration?752. Acadidge asglaimed ix blaiméé further lcampriding nvdaas Sirrencqting i ons
of both S&Eﬁciehﬁﬁésd?‘é&fd%ﬁ@di‘ nd said second surface are exposed when said
means for covering 1s ITn said second configuration. 53. A cartridge, as
claimed in claim4 9, wherein said neans for covering

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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conprises a first means for sealing. 45 2 0 NOV 2003 54- A cantgi
claimed in claim 53 wherein said neans for sealing conpri segé @ﬂﬁi/ fﬁUS

substantially transparent,.plate.. 55.. A cartridge as clained in claim5 3
wherei n said rr“e%%‘ﬁ?‘b?“’%@ﬁ% lﬁﬁeri“gﬁh%%?aé‘? OpYGhREN 19 aid objentiveicod fwhen sai d
means’ f ordieQugs fdeh a%d beSRicEnliiss Slid HOWEALd: - nd position
when said meangs for covlgri ng ins inLsgﬁgéiggggﬁ%%grﬁ@é@ﬂE?gécﬁ?&56. A
cartridge as clainmed in claim5 3 wherein said window has a transverse
extent suffi Ci%‘Pt ;ﬁ accton'gvdat at leﬁit paitial insertion of said

obj ective end ®f+ ar BRI FES TIPS PRIIFhIAR CAMBFIS@8. 57, A cartridge as
claimed in cl ai @artid@e huvinbah opQER sl | characteristics
of said nedium 58.d§A c_alr?ri ((j)ge as1 clsglgf?re ?ﬁu%ﬁg?%ﬂﬁf@e%%/foﬁé&ﬁgw %??’r‘tand
depth of %fystexis apddefiniagd firk windewsxpbsimpatleasBa frat artattiesieh of gagh of said
first anc}ngdaﬁond recordabl e and readable surfaces of said nedi um provides
a data capacI IPS/ of at |east about 0.25 CGbhytes. 59. Apparatus for optically
recor ding dat ame QBN dsSisii irfpdsRldnirl 098 Haing; b Rliadehf SLomu] ace
recordi ng nedi um nount ed Eﬂ%enr?%i n forgdﬁr.ot ati: gnlrg%g)ggﬁ%r&?dﬂ%cgb{%x?%fcaaW’
def i ni ng ik entisal amukaving sroekititive eud andirateteblanbaala secoridagés; froma first
position, sub i ali.ng. said diumjn sajd cartrjdge, to_a second
posi ti on, exé%%[hrﬁgfgll al!toya[nzlgss?ldf%f‘f:glsafmﬁ%% FEFLFIDIC RSP PR bigctiveans
for assi sindfprigsapbstidt©fdgih; sai d cartridge in a location adjacent an
optical arm said optical arm havi n% an objective end and rotatabl e about
a second axi s, ™GSR §9tating saidaagiwnaboe seid iirspods td msitivg, 2 paiatityl éfdeaiged

aut omat i Gakdiy, | g td..second position; neans for
rotating saildmgggzéi?%gﬁﬁ{aéra%ﬁ%go%hﬁﬂs'%%g%g eggﬁ%g%i;i S to position said objective
end al i gned wiméana fd prowiding/lask lighsilomgisaad 6ptasataRo M@&geém@ad?@é d
arcuate rg i on: .nmeans flglr rotating sajd medium about said first axis to
posi tion é‘g‘iﬁ% M spid pbgetisiecad to faid pliirlps of destied madivm ipgeitient and t h sai d

obj ective endmaiid fébdetecting changes in at least a first optical characteristic of light reflected

_from 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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20 NOV 2003 neans for providing |laser light along said optical -armto
said objective end for diverting fromsaid objective end to s?g NIOMaZﬂﬂB
at a,

of desi regr medicgmel?osit{' ons. 6(1?1‘ Appar atus for_ readi ng optica

conpr i si n§* e CAPRYRTE! HERFFRHY 3R 15 fRsF e abpwidfiftistimpased mevélemathpuindrelsl
therein fodidgabdoiing Btud idd it s@¥ls ik def i ning a first window
exposing at least a frrst arcuate region of %aid nedi um neans for

assisting in positioning said cartridge in a |ocation adjacent an opti cal
arm said opti gal Z‘Hn havi ng an obj ective end and rotatable about a second
axis; neans fof rot & JRyresadipsomedive, ?&?lﬁirmﬁdutclasmi@, shemilsad igotding
posi tion ﬁféﬂﬁlnpﬁl[ﬁ?std%{%Wéggwﬂ{‘t&p%Pge%grs-?e{nggcﬁ%gte%g ion; means for rotating

sai d nedi um about sai axi s i on urality of desired
medi um positions in alignment with said objective end; nmeans for providing
| aser |ight along sgid optical armto said objective end for diverting
from sai d obj %% veib‘%éa egoidinemptlivmaps elpinegd inekiimed, mbdieimsabeicoidins:  and
means fornﬁgﬁﬁpﬁjlﬂgmigﬁgy_w%@hlﬁaqﬁatl a first optical characteristic of

Id nmedium .

light reflected .fromsa Apparatus as clained in claim6 0
wherein said nediumcontains pre-recorded data. 62. A data recordi ng nmedi um

conpri si ng: ubstrate; a optical recording | ayer coupled to said
substrat e, vvhgérée‘i n é‘atfaga ISFPTAEE mpdER 8% Flgimedip slaimbe), whersimsaid eesording f i r st

opti cal rﬁl@@fuﬁ{ﬂgn[ﬁ%%ﬁdll'y@leéfﬁ&'il?icﬂ &@ler ecording layer and substrate
are fashi oned as a rotatabl é di sk, aia recordi ng | ayer positioned with

respect to said substrate such that said recording | ayer can be optically

read or witten by providing.a read or jte beam having a first
wavel engt h, to&a"n %p&e%}ga F%%éﬂg @ﬁ‘%f”é’c@s %Té"%eéli‘ﬂc 180 2, Whetehusaid Freordigl f or

sai d r eadmediunr istsebstenially PahdlaBASE petrlitibRas 8l &U{ﬁﬁ t hat
sai d optigg\lﬂere ordh&g; medium film ipse spacedaa d?ﬂélta c}egtg’%lgﬁt‘%%%%

en abouf nm 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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from said operational surface which is less than about fifty tifes sajd
wavel ength, whereby said data recording nediumis a first surfgecﬂaNs'@M Qma

63. A data recordi.ﬁr;? medi um as clainmed in claim6 2, wherein said
recording medt ORI A3 SloTage iy reunis wrseid ibstrasprvleatingaidaptiod dat soiagk .

64. A datigyége00udig 1ed I .in claim6 2, wherein said
recordi ng ymedi umfilmis fa%f"%%?f%@%p@gm tten material. 65. A data

recordi ng medi whyreissatd ditareidrape laybpimd dibgiratvhes faiiiosl 4 S8l Mg, sARAi um
filmis s(gal’t)stanti (il| |y electrically conductive. 66. A data recording nmedium
as cl ai methd HORESIIRCEROSIRNSA I iebnegt tocaist wbstgate mach that said dalbstorage laler y

panchr o k i fel : I ot p I at vel epngt hs bet ween
Bhout 400 eI ie® By BERRIRE abadi o Ehvthe REho My RiGre R ertioniba | n
clai m 6 2gurfabeotsaid diak dwitlemo tidinegd fdrayelretObRich 3@ Fradirsd BARighAa el i | M
sel ect ed from%ﬂ? ?r.gntég.c?gsi 3 ing of areflective film adielectric film
and an 0NSUCR ot Baid obcel data Tmyis spasedp distancariigmusaid eperationahswiface vdiicti m 6
2, whereijg iieha ' j ' [ about 20 m cronmeters
rom sai o opora ol S mel Rt YRV g, Ihboy ST b WMlac iR duRiF APrla " n
claim6 2 ermedivsai d recording mediumis grooved. 70. A data storage
medi um conprising: a substrate; 48 2 0 NOV 2003 a optical data storage

| ayer coupled to said substrate, wherein said optical data storage |ayer

includes at |epst aafdatsSorapd incduntal 8afthddin i g{'}:ﬂ, g{(}%?élrgaggﬁ.ﬁa@gg éﬁgﬁ%g o

| ayer and substrate are fashioned as a rotata sal

| ayer poditei waegedionsaiddelsddm.t o sai d substrate such that said data storage
| ayer can be optically read by providing a read beam having a first

wavel ength, to an operational surface of said disk, wthout the need for

sai d read beachzto Ardawetgagd Medikah) asalain&IRSU4iAL £, 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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‘and such that said optical data filmis spaced a di-"stance fromsaid
operational surface which is less than about fifty tines said \&ageth 2003
wher eby said d%%n%toarva e ms'bgi umis a first surface nedium 71. dat a
storage nedium as P Qeyvg epd Inepntighior otating sdidam abmire thatiagiasis
pre- recorglpshitih Sl shje@k ehitlimy); t r .medi um. as. claimed in
claim7 11, wherein at east a p(ljgrtg?%@“g?l a?lgzlltfgpg‘gfggtyfoglrﬁ@lﬂspc\ﬁ)ﬂof‘é%?aéd 73,

A data. stiskayped ireckinguxinbeiog aibsentiahly phrallentd ad syMeed Bom, @td FRASEs S0 aiq
servo feg A data storage nedium as clai med i n

ures ar re-recorded.. 74.
claim7 3, Bl\%téreeefnﬁﬁ?ﬁ'ﬁfp% o said gk disigaeq efcatdesst ahoat 5§ sligomettrd;r om t he

group consi sti BQasef1i | res. . trhack-foll aw ng. features;
identification inf or%gt(:é ;b%’tﬁ:e E&?ﬁé%‘g&% {ecgt%%ggiau% relééhé%gror%ﬂi Ragiwtoesgfc{ &E%‘WF@@

75. A dri ¢obsqidpme arpdithepcetatsaidatisigmandpt i cal nedia di sk, said disk defining a
pl ane, conpri sing.. spin driye for rotatjing said disk about a first axis;
49 2 0 Nov 200%“8%“%?9‘?1%%8\'/?” %ﬁt%ﬁjl%ﬂ%cgﬁégomw@a- for rotating said
arm about a tracking axis to position said objective end in alignment with
any 'of a plurality of radial positions of said disk, said tracking axis
bei ng subst ant 7ék | y Apdnive, ketlaingeddndlaspd Se thtretmsAadibgh fs fushedbent@Nhsai d

obj ective ' ed fromsaid. di sk a distance of at |east about 50
i cr onet e?@?fbggﬁfgs]g?&ﬁ? gﬂa OE’EGH]E eftdgﬂ?%%%ta te adigpidhe distanse ef said ghiectiieong a
path to sendifroijseitdisiefo isbushiy il 1dsedlighend thence to said disk; and an
optical detector which detects light reflected fromsaid disk. . 76. A
drive, as clainmed in claim7 5, wherein said armis further nounted for

control | abl i Ng AS @l i YA nd._al o a path to. adjust the distance
of 'said obj gc??z'e 9 SR, QPLIGRIdAME RRY 7%, Whreth 1%ov1f1]1g said ar}n 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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end fromsaid disk for focusing said | aser Iight.. 77. A drive, as clained

inclaim7 5, wherein noving said armfor focusing is perfor [
mei ntaining sai.d obj ective end and said |aser Ii&ht source | nngoUvN(JV: 2003

subst anti al | y®>const h‘fe’_é‘i)%ltalnéf_fd nSfai; on $fefFimbaihhdries Bieorititin a oemareuidrher .
78. A drieM@slo@Shath i zﬂ&‘egotﬁ Qfﬁgsaﬂhgﬂ éﬁt?ﬁuame{b bPSO'Sx[%%ng armis mpunted to

provide for ‘translation of sai I'na direction substantially parall el
to said first axis. 79 ~ Adrive, as clainmed in claim7 5, wherein said arm
is mounted to_provide.for pjvoti n? .0of said arm about an axis substantially
paral lel to the pl é’h‘z“‘éﬁ’ agglannegt igietaim 7 5xugtheneompsising axdrinscontroldérdinterfacs,

wher ei n S’@iegi'iﬁlEiié(@rib@é?rggor%nig§@tér%§§istfﬁlﬂvgﬂ's?][ Sglgfll@glstﬁ?tgrggom 0.05 kg. 81. A

drive, as clained in c rern sai %’rthinarectangular
envel ope having a thickness |less than or equal to about 10 mm 82. A drive,
as clainmed in . claim?7 5!, erein said drive fits within a rectangul ar

- envel ope havi%%’ a %fh‘%ﬂ%ﬂ?ﬁ%&ﬂ@%%%mpeaeaq to about 60 mm 50'.? 2 0 NOV

2003 83. A drizgin BfeFhay [ Al ' id.drive. fi W thin a
rect angul ar eanghgl opée ha\?i@lglg;ﬂd%g?ﬂmé%é? g}s%g P‘ﬁg% fgr?tagé%é?lgetabg&a&ﬁﬁﬂln% nm
84. A dripleme; as claimed in claim7 5 further conprising a drive controller

interface, wherein said dri.v% controller interface js a universal serial
bus i nt erf ace 2857 RN G bigctiys ead.gridam meyabls inegition saigiabiastive end by
rot at i ng abgna@itivied anyRAladlaiafiky FRMEL %sfticfﬁgféﬁiﬁﬁisksai d disk defining a

pl ane; an arm having an objective end, said arm novable to position said
obj ect i ve end ailgser Hghtgansa configireditnyprovida aghser tigtajorafa pallicdaidposieétians of
said disk; i r nfigured to provide a | aser light along a
path to E%?gf%)a%?%g?ﬁcgm%%%qgfsg@ﬁﬁ%’arm and thence to said disk; a detector

configured toardereior eomlidudsdio tebdiid a I8¢ 190k edidef-aMaRbsd diskkwhiagl i said
| aser |i 1é.grce and said detector is integrated in a chip; an optical

ht
quarter thet 'gBsoure andsaididetgafer isintgarataddngiohinil ar pol ari zati on and t hat

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.
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converts said reflected laser light to horizontal poI ari zati on; cN
uni versal seri al bus data interface for comuni cating data bet V\Zﬁ:: G\{j 2003

drive and a a8V, 0 as i 0 i on
with an optica dat a %’ﬁ%ﬁ ag@mbﬁ{;ﬁs cgi%ln I%CI% %&efed%é"i“?;}@ﬁf% %Aéjgs itting
| aser (VESELJetect@ dré (hined ohackls zr@d’g(ﬂaté@c@cﬁﬁﬂ ﬁ%btrit@' ay system which guides

~a laser light fromsaid VCSEL to a selected region of said optical data
di sk and which guides a reflected |aser light fromsaid optical data disk

to said light tegt o tical re ve aid
| aser |ight to%gl r %J (gqtlcwgséﬁbg”a%a%gmeﬁd @Bﬂ ‘Ya}gereéé gr{}gﬂc%q ‘iser
|1 gt t o light detemtrake pobrtont e Bhbsda@, NOV. 2003 87. An optics assenbly

as claimed in claim86 wherein said VCSEL and said |ight detector are
formed on a single integrated circuit substrate. P8. An optics assenbly as

clainmed in cl and sa i..d Lght detector. are nounted
on a single su stratIﬁ %8 fiarﬁ%:lalﬂa%{ %‘8? witopfical Agﬁsg%r[ag%ﬁowplnﬁmgpti cal
data storage, actonpgd medigm @ which a@turaBei of du@rbithhasg Be dritleaad kdad wRingdat a
bits can,be witten and read using a laser light; a laser |ight source a

 detector lﬁsﬁ’é]tlghlecel ves a reflected laser light fromsaid storage nedium
and an opti cal, 58} ﬁghtsﬁéﬁltc%m whi ch guides said laser light fromsaid |aser
light source to a Selected region of said storage nedi um and whi ch gui des

sai d reflect ed detestor that gérteivies amefiaied laﬁrhghigfeomeﬁldtsmragb madidmdek@ct or,
ai d detector_ are forimed on a si ngle

wherein said | ase i ght sourc nd
i nteegrated cﬂl(‘?a{‘?a%%ﬁ% fYLER W?W?’eg‘% 5% said; igsey highidgom saiddgses ighisanssiver t s
sai d | aseslebte@igidPofdalCitbabe mAahA b:?c?«&zhi@ﬂ gamés a8 Y&iécﬁacﬁagef hgﬁf#a&ﬁts&‘ﬂ
| aser light to horizontal polarization. Apparatus, as c ATl ai m
89, wher &torgsaneflinmde saifidgiectos.our ce i ncl udes a
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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said | aser |ight source |ncI udes at least a first vertical cav2 9
emtting |aser éVCSEL%aé Aﬁ paratus,, as clained in claim91, wherein sai
VCSEL is used & &ps, ag glaimed inGlaign ¢ veheran said deteplop i laterrly spsceel i med
in clai m@s2distah& £ Sg@llgseplﬁéﬁ [..CcoMprises a substantially radially
symmetric arrangerrent which 1's su stantl ally concentric with said | aser

| i ght source. 52 2 0 NOV 2003 94. Apparatus, as clainmed in claim 92,

wherei n sai d tect is |atey aI spaced a first distance fromsaid |aser
| i ght source. A(%B%‘%IP%@S C'é§n B el 9 4 fetther sp@uprising athiefrigenpnistialy a
birefrin ater set a refl|e ted
beam f ro%?%g}agglgg H latﬁ%lﬁgg{)%?zg %@@c@%ﬁaﬁ%iﬁrs |1§%é5ﬁ§ét SOYge byﬁﬁ'& 5t us,
as cl ai matistamcec| ai m 9 4, wherein said first distance is less than or equal
to about 0.05 mm 97. Apparat us, as clainmed in claim9 2, wherein said
apparatus occupies a volune defining a formfactor of |less than or equal
to about 60 mggin foR mm i.n, hej ght and

| ess than or equal V%Lgﬁag%%%? §§I(§&?ﬁ€rldjlln(r)icrl%ile t R lw}%gem %%gglf%t]dﬂﬂa‘mﬁés lc‘ffsalihﬁ%ﬂ in

cl ai m 9 Zquelteabout Q6 minst or age mediumis a rotatable disk. 99. Apparatus,
as claimed in claim9 8, configured to facilitate end-user renoval and
repl acenent of said disk. 100., Apparatus as clainmed in claim9 8, wherein
sai d rotatabl @i skajpsarats, b€ r i dge. 101
Appar at us, as, cl ai rredmﬁ\ clai ?ﬁﬁtl%%@ﬁc%éﬁfﬁ%dgyur“gl ye?ﬁg‘? ?Rﬁ?ﬁgéééﬁb@ Vé’i[
removal d&H HiﬂgﬁﬁoanémoﬂﬁsmmrmualrtpagwtaﬁﬂdnmmkmdthORass thapar aquss to as

el ai med oo B Mk SheighPEAPLD: A3 8 5P FouPEPii Boadedat @ St onal

surface emtting laser. 91. Apparatus, as clainmed in claim8 9, \tﬁ;i’sﬁv

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 removal .

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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10 Apparatus, as clained in claim9 2, wherein said detector provides a
focus error signal. 53 2 0 NOV 2003 1 0 4 . Apparatus, as claipned in claim
9 2, wherein said detector provides a tracking error signal. 1(2:06”@\@2%3
as claimed in claim9 2, wherein said detector is a phi-detector.

106. Appar at us, for @E}Jﬁa{%@ﬁs dad| Qm%td%@%ﬁg@gm%r% g get&ggfﬁrggi'tdg%_?%dg% g

user-renovabl e disk; a drive, coupla tb sa

di sk aboewomsignalst axis; an optics arm having at Ieast a |l aser source, a
detector, an objective end, an optical quarter, and a focus actuator,
wherein said | aser source and said detector is integrated in a chip, and

said optical A | SMGARKCE] SafheARElihbaN L OiElE k8l POL A AakLOR and

converts a reflecte | ight to horizbontal ari zati on e%1tfrack| ng
actuator, coupled to said armto controllably rotate said arm about a

second axis bstant i [a to, but spaced fromsaid first axis,

to position s]étséch éfai%\lﬁeéléﬁ@%ldatﬂé@ﬁrg@(ﬁ’omé’&?@g' | ocations adjacent said
~disk. 107. Apg%ﬁtagge AferGAbURSMe figi.cl ai m 106 wherein the |ocation and mass
of . conponents of said armare such that said rotation about said second

axis inparts a&dpiyeesnuplabte tprseudtdlsk &fr rbeting sdid diskrabequefirst axigbout 5 gm cnp.
n8. Apparatus_as Ial "Elg % {n 06 V\:hel’ela t he Iocgl%on and nmass of
conponent s. of *88Pd" R e éff‘?‘s hETTSINECr HEHEGION 28 BBIsEL sy, v eBteR axi s
i mparts Quamzlfl&ﬁidafbfcu.t gandtbd whbrel©5esd Ia@@t‘%oﬁfce%ﬂ%l@iudtdéteépﬂ%1n\teg9&%cgﬁ'¥a 109.
Apparatus as clained in claim 106 further conprising a prism

Appar at ushipaandcsaid opfiral auariearenveds a lasheligitrio cupwlarf pdarization aad convedi ast s t he
dlstance I r 54 2 0 NOV 2003 1 11 .
éﬂ‘cct%al epﬁggl&%?lﬁn% Iﬁ%%%aﬁ%

" Appar at us, eaflgl n said focus actuator adjusts
t he a trackmg 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.

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 furthér 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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di stance of said objective end fromsaid disk. 112. :.Apparatusg, |.aj
in claim1106, wherein said focus actuator conprises a piezo- m@ogaﬁﬂ“éﬁﬁg
Appar at us, as ;Chai ngd in claim 106, wherein said |aser source,.detector and
obj ective are att: pOBPHPYRS ciginRd redpiat 06, avherginsaip fos aguatopadipsia theane
side of sd@kAn&eFesd obfbktiSe eﬂdlfrom'%‘agﬁdiéﬁ.u& as clained in claim113, wherein
said | aser source, detector and objective are all positioned substantially
adj acent said objective end of said optics arm 115. Apparatus, as clained
in claim106, rein each of said |aser source and objective defines. an
optical axis and WePRATAUEIRE Chimpd i olaime K06 hetinisdid Smus sctuntorcamptises a.
obj ecti vepigdemefexi al . 116.. Apparatus for optical data storage conprising:
a rotatabl e, user-renovable disk; a drive, couplable to said disk, for
rotating said disk about a: first axis; an optics systemconprising a |aser
source, a detector,, and an ohjective end; a focus actuator for novi ng at
rom

| east a portiohl df PRRH AT clamsidn Slaind 06 awhersin saig! Ingge geurcfdetectpnan

sai d | asegbj&mive e Mpoiiioded ndth relRel BisRiddkits SRV LD [eiBd whi | e

mai nt ai ni né at Ieas[p sai d | aser source an ls%lgggy%]g%gcstﬁﬂ%{%goéq%ﬁ ¥ ed
spatial r@@&tionship wth respect to one another.  117. Apparatus, as
claimed in claim 116, wherein a distance, along an optical path. fromsaid
| aser source to said objective end, remains substantially constant during

said rmoving fors adppgsdratng of ekitged hldaimADIZadiekisn 84 1RB Joadle, BAtRoSiMAr age
conpri si n(g)éq 55 2 0 Nov 2003 a user-renovabl e disk, rotatable about a first
axi s, to Pgtivears ai pogitiongsh substanginlly adjacstipiidbbiective eliof sefidsipticd amm.r ot at i ng
said disk about a first axis; an optics arm having at |east a | aser source,
a detector, and an objective; and a focus actuator for controllably

pi voting said . ceppasatus, abcidimelinalkiis 196pFhéin akh ¥f sdidlabd Blirdeangai d
di sk pl an%.f?r gd usti n% |z (icus of light fromsaid | aser source on said
di sk. objective deiines an optical axis and wherein the optical axes of said laser source and

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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119. Apparatus for opti'cal data storage conprising user-reno aﬁl n@%{iﬁk
rotatable about a first axis, to define a disk plane; a drivé ﬁ

to said disk, flﬁéf-f&%o%hl@% S?(alc'loe% b]?lépglﬁ #IHsta;H(% a )é{,azagélﬁn[aoptlcs arm

conprising a Paser SOUF C€, B4 focus

actuator for eahiveptdupbibie torsaiisdiad, ffio@hng sﬂBtdhs(kadboﬁ‘trzﬂﬁfsPaﬁs direction
substantially parallel to said fi rst axis for adj usting focus of | ight from

sai d | aser so@PEBlUsTATERAVIngRtdtast 4 frser soppmsaa detestor, asd eh abjeetiive; and:l ai m 119,

et o s ARG BB A e Rt 4B 3 i i Bbath ooty 1 1
cl ai m 12@aralisleweaiil diek plaﬁ’d ot adﬁlsﬁﬁog forasSsf IRk Tﬁ'oﬁ{ éaYd ﬁgérdsomfcg roﬁ%ﬁitdetﬂ K 122.

Apparatus, as claimed in claim12 wherein said di sk ast partially
pre- recorded. 1.2 3 . Apparatus, as clainmed in cla|m119 wherein said

user - r enovabl I Sk led . i.n user - reanabIe cartridge, said
cartridge hav?ng a%@ﬁ#]sgfsaég#tgcsagd?tﬁgﬁrﬁﬁ COHRAPNEt 0 about 3 mma width |ess
than or equal atwsemdeaitivallo dish angable dBRIA fressid I?&‘&efﬁfea‘e&l glaﬁé) about 40
nun. 56 2 0 Nov, 2003 124. Apparatus, as clained in clai m 123, "wherein said

disk is at | e&éjt“"ﬁaﬁ""cupﬁ‘lble)ﬂoﬁalrdcﬂﬂlﬁ% dirrratating said 2k abpyts ftsusxisas cl ai med .in.
claim 123, m%ﬁ%bﬂcssﬁrfjco%ﬁﬁlﬂfa fiber! SRt L 3 rtéétgrl Md%gbjcét?v%%aged ST

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. .

120, Apparatus, as clalmed in claim 1 19, wherein said user-removable {optlcal 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 119, 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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