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' " REMOVABLE OPTI CAL STORAGE DEVI CE A The present invention

relates to a (wHenNal e optical storage rre I um and in parti CM’I@!BSOBI?M?J'
optical storage disk cartridge. BACKGROUNEF®'NFORMATI ON 5 A nunber o

di sk- shaped optica e 1N storing
various types of df%ﬁ@%%@ﬁ@%ﬁ%@ﬁ@&g@yﬁﬁﬁﬁﬁ#&ﬁa can be
readily renoved fromthe read/wite or drive device for which it is

desi gned. Conmmon Tha preseht {nbvytiios atlhtys roeaeknmvhtyl): opti@lplofge in@iusgiend e conpact
di sk (CD) and diqital ver sa tlledglsk (5) Al though these exanpl es have
been highly BHBeHude ap optisp! Storpge ditkicanridas- appl i cati ons, such as storing data

for use on a personal conputer (PC), or storing nusic or other audio or

vi deo i nformation, such as ti i I devi ces have proved | ess
useful in situations where, %&ﬁﬁﬁo%ﬁg%al or other reasons, an
opticalsstorage nR@hMB%ﬁMfoBk-@h@B@b}Ltﬁ:ﬁl sWrd thédlidKaot seamteeelo&a%rqtsaﬁls of such
application includes vari oug lpersona el ectronj c devices (PEDs). Personal

el ectroni c d&9TRE¥arioys bpss phdisial\atagn & manner syich thab dhepedigeangp feadibh t hat i t

i s feasible anbve@nyRmeBid WEteGRlMY demcmwmu@ths 8R1hEE CHMMSQurRRY SON.
Typically, to be Practl cal, such devi ces nee be substanti al
y

I

pocket - si zed (FRicly read-anby) esxpmples ‘é@é@ﬁth&%nﬁi‘ﬁﬁdlﬁr(gpéﬁfa’(ﬂlsﬂahbefﬁﬂﬂfey itkhan about
50 nmin theabongesmtmgn&tenexa@mspnatesahl Mgmvwages@ftu 'f&aﬁtmane Cross
section no nore than about 100 nm by about m preferably no nore than
about ¥5 mm BRPlisgians. such angieriag datdfor Bsepaapersonah oraperi PR ovstoringisansic 1 / 3 kg)
or |ess. Exagplrs atdio Qﬁtléanatonetn%ﬁtsmamsqndtexbfcaﬁeg e Gic BB Eploddr oduct i on
equi pment such as small| tape players wth headphones or MP3 pl ayers
cel | ul ar t el &srsatubinsimagipns whese. Egpragtirahhistoripa) prather reapans. 48 optine! stasegst sone
types of srmt]tedﬁﬁmutaestraueﬂ@mmraaaaeréfmtss g itk %%P@a?@hﬁ]tc Lssvaﬁat%s) and
the like. OMng, at least in part to the reat po arit per sonal
el ectroni c dewsenakeleciqgic Agviees (PEBS)f Beﬁortah ?Ct@étctdaYlﬁeSp@g@GﬁahaVéIaét?P,r oni ¢

devi cegs St o el Piight bichiu®it Gt WnveRbR b BEG o biardudfRdickal, @ data
storage system and/ or di um wh I's conpatib h east ‘the size and
wei ght const thgipatsen. a”{vplpélrys@rbat)raetueétswbrﬂevcmecbtebe subaqantgﬂlly posksesizasf st or age
systens have r al
el ectronic d&%?gﬁ(ﬁ geelggmg)éé@gb]gggﬁggéth?%%br?lﬁ# ﬁp’itn%é'?ee‘é‘géﬁa. n
appl i cations dlreengon,|andp@fqt@lﬂavmg@tlaqeomr@amumnyomsneztem apowdp0 mm
consunpti on, I oni c
Govi oot or by Ao SRS BlerERRNRINGRGRS o608 75 KB RO FERECT O
syst en2@ s t hefahoyi t2atz (@lmwet/&ke)enrtlmughammg o gersomsd electpoicglgvicesmcludeD
001 72312 2 P gp@n o ' ' | so
usable in nag’}él??%%&ﬁl eF rﬁ?ﬁ:&ﬂ es\clglin(?ielggpepﬁl%fegﬂﬁ%fﬂg{dt%&n%gt& I‘% ted to,
many types oplapesselhdir tetphogsodittetingeqipasit, digijgl caadrsy at lersromedyfpesiofyi t al
(still) carre [ hape and wei ght
whi ch are no glll g%’ﬁé“%%t%&ﬁ %ere:at% té@dfgﬁtam% %gntgﬁsggéﬁ’ aﬁgéhg ha(%d wei ght of
conventional fil nO®ingaatisastsin aardtoal@cgnmlpmlayity ofipstsomhl gled:tedmoahmeesamdar e too
smal | acc r and/ or
DVD- si zéed op |caFi {ﬁ%tceg?hgév&?%ml Gec m ‘el?éso r%a%apr?f utllf2%§ g)td%k}:()ai) cal
digital canetes 1pamecdﬂnadat@stagg¢ symemhndt’otmedm:ramhwms aompsmtt}cwgbatrlaslu a whi ch
are typically _non ti.c d.fla r_ot her
el ectronic nelfot eancﬁ %{gﬁc m%lrnl eogp 4 ée}‘af]%%&é"r“éﬁe‘()%‘ts %Hn?%gypsgﬂgem?%at in
the 10 absens;estenfshaﬁlreemtmiedlgr,proﬂmedfammocatitﬂtmdt;tos?pmdnlal dlexgorid devids, used

herein, archival nenory. relat W thout refresh or simlar
oper ati ons, kgtq'gaﬁ%grtogﬁ%oehe lflss?l?agé&)etaFgoﬁtcﬂgat“aalfpglgit'o&@’eerg AhieERy tﬁ%‘é‘ﬁlgeperi od,
such as0ten yqaciw,etlze,ﬂsnwercoﬂtttnhnmg,hosramw&lcas»hnmmr| es are desi gned to be

renmovable (i.e. novabl e by t.h nd user during _.narnm in

vi ew of the high %‘é’ﬂ%@fe‘tﬁs\éf‘ lﬁ@ﬁtr%ﬁ%’gervffeg?fdw l?lﬁ‘ s ?)‘f"%flﬂ‘émﬁgeefig? Lt i vel y
i mited capaaiptaygtidl danstbragé systermie ter digitd] carhera (Athosdhaha@a stoapgesydiei t al
caneras are configured to accomopdate downl oadi ng | mage data, fromthe
flash or other electronic nenory in the canera, to another storage device
such as the hard drive of a personal conputer, e.g. via a cable tenporarily
coupl ed between the canmera and the personal conputer. To store new i mages
on the flash nenory, flash nenory is then 20 refreshed, with | oss of

previ ousl y-stored i mages. Flash menory is re-witeable (i W“UM"M“W
wast e-once nedium and its high cost makes it generally i 0 use
flash nenory as the nmediumto both capture and store (or arch#iseep* | nages

(in a manner anal ogous to photographic film. Typically, once the on-board
flash or other _menory of a camera has been f|IIed W|th |mage data the
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typically in an irretrievable fashion. It is believed generally undesirable
to provide’a systemin which inmage data can (and/or, in practice, nust) be
erased, sincgyd i mafereates the potential for accidently er es

whi ch were |ntende to be kept, and further 30 requires taking active
steps, such as downl oadi ng data to another nedium in order to retain or
archive imges. Accordingly, it would He advant ageous to provide a system

and WO 001 72312, 3 PCTNS00/ 1.3736 Ssto diumusable in a ital canera
" ahi ch 1 A G R DG S R ATy MHOK S BR i Bore Bt

Fur t her nor e, inglugiRg,out @8¢ lirfitddab) Bahy 9pesaof PeGbriad lectadtid aev@lep)ar'tmcany,
significantly fromt ] I m caner.a par adi i ch, mapy phot ogr aphers
are accuston‘b“ﬂ'so?ﬂg\ftﬂfs@h WBQHd@FWWgV ‘C]’E%(?ialsve’rs eé&‘e‘ﬁe‘g\wth fresh
filmand in hickhre A6ty sredatthatBe sife2bhap@arfl digd of BondeiRERIRL Space,

wi t hout the need for use of a separate apparatus such as a conputer and

wi t houP t he SEEERsTadf aseqrdigebn mgst %%Fa’ﬁ‘ff% aze 198 SHIAH 1P AgeARMNesaE. &¥er at i ons,

such as, in & eaaseoqt(reco@dametcatnp&aaﬁk)amd}%mmb@ed%ﬂm fhelii@ (ﬁngaand from
the PCto a di sl?ette or ot her renovabl e storage, nedium 1Q The anount of

data needed digmeieifd2 sm)-j [nsiepd, Ripicel digital cagierse REPViG stosags, Wihin theeaef™s such as
i mege size, gEs@hithaila WRkKSe )gﬁeaay B&Q—@ptﬁ:ﬂl Qich SE6H 3-ANEk ARE rdetrloR or
Currently, it is not unconmon for each inage to represent about ‘6 negabytes
of data whi ctihereglectianic gvgrasy s Egsl megorigssarp gonmetiyakisrpe aanse thay, in $eabout 1
megabyige Of sHeeedr déttedhind, ind Tefiohy @dn%ts%lxtdtgtadsoaetum hifeie gefoges for

hi gher-quality i mages nay ‘drive t ure upwar d relatively | ar ge
nunber of i rmgregryaﬂeteatos@mquh%mhﬁutgtfmstl ﬁgsu@dar@maewsw gabstantidllyl cl i ps.
TYpi cal 'y U Ne&e i Biih IoSs SVePh OlfenBed {erBe, Gl R 11bals®r bl WerSEEARES | 1

| ength, with 1 nages being en at t e rate of five to ten mes “per
second. Al t hidash mamorwayrebbmgmgp b eemayable Gis. etema/abltegjayttm typisakend wagrt h a
renmpvabl e magp tes
typically haveﬁ%g@gﬁ%ﬁ&&”%ﬁﬁ%ﬂgﬁ&e%é%l egﬁ ?gﬁﬁ 0 prﬁ% g?ﬁg“%%%?&%e for
only alsfew, xehtlsdmtanmg@@pa@tmoysuabﬂtshmmry driejar storiagé, sorhedigita) eanerdsat  a
practical di |t I ar adi gm
to which man% %L?%‘E%E %%Cgﬁgﬁgitgggﬁ'gftogdd’%grn%/ﬁe (ﬁat{ta%oe%the g%in?rir%gto store
at dl east g:oocjecttovxennqmqryragtes camurg fteamitiey statagé device sutloastthe hard drivioof@n | mages,
and possibly re C i

woul d be advBi ogé]ecn% i ep% i %g{@{@?ﬁ?&%ﬁ]y%ﬁ@%‘ﬂ&%&m cgr% gum hsabl eina
di gi tal canepesonhl aohnpnan §’lo(3toee appinsigenat the ﬁastlwmémeryoﬂashmmody githeml i mMages,
each ijpage requi.rin bout one byt.e or re of DSSI r essed)
data. PnosonEigyen SRR Rt Tong AR e ieess, RGP miinghES 2E Lieko s B b5

recordi ng syﬁdtem;teamt ro¢dinen)sandas hghtcestmbakesit gerdenllyomambiial ® (s ghtshd ata
capacity by IaC|n 0 rc d/MWI he or_obhjective earl |n cont act
wEh the o sReRGOR e See G b “57 ot o ShEE Bk R mnt  Thece
systens, sonmfalogess tbehetbgmphtt filn)s Typicallly, onevehs brehoand ﬂeshaneﬂmemt:msxyst ens)

such cl ose proximt f read/ W i ead to the sk tvpicall WO

00/ 72312 4 PRPNEEFTAPsE Eﬁd‘tﬂ” DAy ag't’{‘]’FBQ%?%QP%‘&@*eﬂ%ﬁ%ﬁ?@aét%e even
spar se2sand/ oér Mewmsmabf theastdred ldets (thus oédn&tngcmmdﬁmcmntose(gara pasonal a
potentially disastrous ener al such
systens are FYRET oY P ‘%?aoftorraé‘?ﬁ;?/vé’tfg ?5‘“5&)87 Fliz?lf %}an§t°re§d’86$e&i ngly, it
woul d be advgpicalgeRus themavabw ﬁgn@ styssttem\tetiagtm@aty acliievr thipgvidéat a
density (such 5 as ab ut 0. x aQr nor.e ecorﬂ 1% ?}\‘Akf ace on a 35
mm di amet er SFEHAN SR (I PR o) BEE R B UL Ehe

read/ write h@ggg@oRhtia? mreedxaeﬂﬁy 8Asing litagdt whichveRtintefdidtto t, ab@futhér Onet er s.
Moreover, data transfer rates to, nagnetic Storaitgsangtgdl a t he tyPes used

di recti® i n FaApresdakingaatve siepssHeh oy downleading dat framediymy ipeede i ow (so
that the anDopfdin GHardhiveBmddes.r Auidifpt, it Mosldoe &dvdatageBtopReidiaisgstélahida in a
digital canmera can be unacceptably long) and the rate of power consunption
can be relatively high, leading to relatively short effective battery or
charge lifetinmes. Accordingly, it would be advantageous to provide a system
and storage nediumusable in a digital canera with increased transfer rates
and/ or decreased power consunption (e.g. conpared to transfer rates and
power 15 consunption of typical systenms using so-called floppy diskettes or
ot her magnetic nedia). Additionally, the cost, to the consuner, of

el ectronic nedia may be relatively high such as about $4.00 for each one
nmegabyte i mage, or nore. Accordingly, it would be advantageous,
particularly in light of the film canera paradigm to which many 20

phot ographers are accustoned, to provide a system and storage nedi um usabl e
in a digital canera |n mhlch the cost) to the consumer, per imge is

T T



in a camera which is sized simlarly to prior filmcaneras (such as typical
35 M film 25 caneras), it is believed al so advantageous to provi de a
renmovabl e meqjyipgskizch is sized to facilitate handling and Ef‘ﬂﬁﬁ)ﬂ 3pY

typi cal consuners. It is believed that there is a practicar ower I'rmt on
the size of such nedia, e.g. since UI’]IES which are too small will be
susceptible to being Iost or msplaced”and may be difficult fox consumers

the r omowabieriteoy atahitab BRARUH B R TREEAERY afthe MRl [ orm

whi ch are gemmeealsdﬂyefadaunthe lower limt of what may readily be handl ed,
such as coi ns, and the rd vant ageous
to provide a rengvlg%]morsetsg?% connéudattljorrrlt 3\5h|% ﬁp%f)atdepary\ol%g-}?ﬁé}ygd

PCTNSO00/ 137 3ke filng nmﬁazraepmdaﬂlgms aheh manyp phbtdgdaplers hrerag«tdstonteldam wliiciut an i nch

Corovable medpiskd TR trbw b el ten Rt "l 4R M rnd % il frnstooed mper some

to store or 'hé@ﬁsaorchn basore ired edsxﬁ;lnicyspaSe &udabmtaheMeHWoxsmloE atshmakaté t  can

readily be held in pical shirt Accor di n it would be
advant ageou$PP¥*5° 5’1‘ %/Sd% compUer gy Rgﬁ%"?&l? %rfé’dipﬁ'%?%m?gc KVe OF myre
si gni fi cant |sybdequicde dowiltadnbpdidiiony, shetngt h mbaaseaﬁmmg{o‘allcamhﬁs frofrtgé er abl y

not significantly | er .th i.nche abou I n contrast,
[he st andar GEEatp & BGBHoR T o AL ot RS ple JOERHE gty |

di ametigr, whi ct:) h MTge ﬁﬂﬂn@@lﬁﬂta&x@%ﬂeh&fﬂﬁe irdinfage uamwgmgatda@ eg oaletw?ket - si zleg
canera or to he, .itse caonsi der ed. packet - si.ze caordingly) it wou
be useful tSuEtIMaEe sizegtesautiondpigl 4?851§’$§P]¢§’htj?/9r‘1‘? it B"r@tﬁ (fé}’é'“‘a Ydfbvabl e

medi um  pr efRg gxb;:oﬁmﬂiﬂrfoﬁéaaﬁ ahdge to yuptéaera aﬁm h-rﬁdgaﬂibgésfed’f dm]t\?mcﬂ fUE be power
consunption and | ar capa is sized for e ectlve and

conveni ent CORELFIHH ?ﬁ%éls‘d‘éi'bptg% @Wpfeé?‘@éé? abpuhbeeahyie of siorad datg. Itisy ny and
so as to be agapiEPdat @dsunter p@lf@tﬂcwfoyhrgﬁ&mﬁﬁtydmggas%tayczﬁﬁetmﬁgtﬁych as
digital cameras with a, size, m%ha e and/or weig substantially

exceedfng t HRMagk ‘éd?l?“é‘éeﬁ’omﬁed@ imagesyate al sN"t"ﬁfi’ﬁ%l‘P ptering fyeallgd hi gh data

densities angildaslilchps. Piidall§ desd tetiufr@ttomgea {ided 8lpAeh YEIhYrtys SRbAds 4 amet er
di sks, many previous optical nedia are configured such that data densities

are ef fecti Jenaph Mithimeses peing takencps the refe ALH ve/lo fenframenpersecopd. cMiheueh it pr evi ous

opti cal rredlxﬁa,laeryogﬁdlé&spmvméladﬁglﬁncahﬁta%mreﬁsam@lhmedlm@dmﬁ\e(whgb as
descri bed below, 20 is often conposite layer, nmade up of two or nore thin

filnms). Many BesebA diskpiss sugh 61stqﬂea|tym@8v d‘a’éﬁ é°V§e¢<beant§€| (PRRSHY P8R a, i . e.
medi a jpn m';ﬁhlalhgstsﬁg@lfo%ﬂtt @febﬁﬁa@bﬁlé aaéesrost@&abautroat anheC infs Bibedg uppt i cal |y
transparent layer before reachin possi bly corrp05|te) recordi ng | ayer.
Fig 7A il | usanragtieal digital camera, %Pecéagwﬂtﬂhk‘?fﬁeﬂ@ci‘f’éﬁ"ﬁﬂﬁdlg% o pdichmapyt r at i on
of Fig 7A gnh%nga PRdrt e £Jtutttrhect bvhmavé &6 %ﬁtyttgsttrea{ﬁéasiatguﬂme&ty%gesa 25

recor dabl e hase change film 712 (formed fromany of a nunber of
known mat er |m¢fgx)ablyt gtplpa,salabgutathtead@mn Bmrged rangphassiblly emanst pioee, fon| ¢psh 714
(provided f mwa%tertﬁtdltm mem%mrdmgfy% S/ohidaR attagmgeaus%ﬂoofaeg sy

envi ronrrent att , he |1 ke coupl ed by an adhesi on | m /716 to one
side @ a tr@dsqgsagemedleatuszt%nnaéwtawam@ Widhraanetoe apprgkimatdlnvalvep18 (such
as gl ass, t t he

t ranspar ent qﬁg?ﬁé}@pgﬁﬁ?oo%%dg‘? ‘Bei%ta{(])ﬁ[1 é%%%glr%;tn:e%}bg{ sur%ﬁgga’giﬂltﬁhere t he
read/ wite keompreed) ddte.st arrives. In this context, phase change refers to
changes in the X\QoerQ | z&gh]fg 19&1?% %9&%%‘%%@(1198%?&68; @alni%gdraﬁ such as
changes bet ween crystal I ne an d%ous phase S opposed-to

el ectrical, sygtinsaind otherst areattempt isfroade tp lachieve highbdaja eapadityly padiegthe t hat are
deal t th i var e
wavel e#gt h Oﬁac%/ﬂ@tcﬁ%é%%%@ thw) Igﬂg}lg%g&glz%ggv ?ﬁhel a5 g‘EQh gléuég\‘_ﬂphlﬂb&g di scuss
5 certain di®ene8ss micrométcﬂsné@@esemystgnmomﬂlmdseefmdbeas sofid iarmebiengt hs of
the |ight be ' | 4

i st neti on G- o syRbmb SR ok biSxRRE @ edtiamit@ nbdaSe b3 kg5

wavel engt hs of the |light, and smal | er distances, such as distances |ess

t han about 50 wavel engths, or distances of about 10 or fewer wavel engths.
Enbodi nents of the present invention are described, below, in connection
with a system 10 in which the wavel ength of the |ight involved is about 650
to about 800 nm so that structures with di nensions of about 130

m croneters or nore are considered | onger distances . In a second-surface
medi um) the transparent |layer 718 is sufficiently thick (such as about 500
m crometers or norc)) that rcad/witc operations are relatively insensitive
to dust particles, scratches, and the Iike which are | ocated nore than 50
15 wavel engt hs fromthe recor d| ng Iayer (such that consi dering the cone
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30 In optical storage utilizing marks witten by |aser in sone recording
mat erial, Storage capacity is limted by the mninmmsize of mark that can
be witten. Twomorsi1set in turn by the m ninmum size of focapcsuebnibat can
be generated by the | aser and opti cal WO 00/ 72312 7 PCT/ US00113736
system The m ni mum t heoreti cal spot sige is determ ned by the wavel ength
and nunerical aperture or NA (i.e. cone angle) of the focusing beam
However, in Rb@edsidatltrd- H@arpéﬁfvirﬁﬁherﬁ Vehice réwnsspaiswaué/oﬂ V@f%ﬁ:?ﬂz%amaegor due to
manuf act ur ng errors. For exanplie, the final focusin ens (the objective)
may have an Pphffegontaginantiien cause angtoptiallyshisasigous heag @nagw @nd inj gengra) és i on

nol ded, due 4 Ress i

aberrati ons le%g ?E?zﬁgegissgm? ep@g%egol-;ze f?@rén aPsﬁ%s&ﬁo? 8@3Q&1B€lge in
second- sur f auevonbiohe@dvamewég emeie efysiem éiaman\ﬁehlyvet higle data dqnmp(au@nt | ayer
718 or Subst | A6, QAR ﬁrﬁor@pgg{%ﬁln&rfg&t&%@knﬂrpﬁgé% &% B! 19
spheri cal aberrati ons ase error causing rays at erent i from
the optl c axivbile mammmamuseuetacendherrreed/wme head m@)ectlwnatl(qdlm ang a
"tail" on thﬁa{tggﬂ%gg%“{s{[}%cﬂnen the transparent |ayer 718 is not

per pendi cul ar e optli ca axis), astigmatism (creating foci along two
per pendi cul ar i nMsxeovextdwrtranﬁematas tomnegestic storagpmiedia afttlé gypesmsedslinecthgence

(wher eby dlffe o) i ft% r.ent | n
second-surfac e‘{l ec oﬂg%r%{j Euzc? %(ﬂgﬁ less]Jﬁ’b&g?;ea %ngt seﬂo ?qthe b ‘f{‘}%ﬁfjd‘."%’mn or
1. 2nm B opt reqairedab awtd daja drnnagnetksmpm in aoﬁgltaheamqna candle uhacaeptablyr loapkf or e,

the substrate' ties are ortant strates's
position rel ngS@g rzﬁg f 0ewedp s%/g nabe re} g‘r"c:tlyvE Il"af?‘i) Fos E?ﬁ@ﬁlé tilt.
Such errors bffaceivabdttesyodrichargd lhfytuhasr g*el:orehhgbcﬂt wouldbpadvagiagedus to Bysdeens wher e

a larger NAis OVI d in a at t er crease .st.ora d? These
errors have e"b?% ?‘FCQE EP ﬁ?ﬁ‘é C%'H%raa‘gﬁ‘[lﬂge rgns?%éalt'ésased
Thus, a gi veasndiacthardassl pdwﬂreroasmtmmc(hgz&)mreﬂ mktraxislfetr raiek land ippwehe

absence, of servo corre tI.O 8 lﬁ 3 at can be used, and
hence t he “UEHPRIE YPRIE ysy ‘?ﬁ'ﬁé‘smg I’?g ‘D e&c@?p@al ISA‘FF%SC?I’ TN ease i n

aberrations fnes;u)ting from second-surface media is to limt the NA in

turn, effectively lLimting data s t|aI den Sone ,or a f
aberrations ari st‘@A‘?‘?ﬂahYgth%c?ﬁ é% CEIYEE 1R 3 teﬁtlr‘&{c P“F%‘ﬁé‘ﬁ‘é(][’éﬁ(?)la%px ayer 718
can, at IeasmghbmraehmmoofobacpaﬁdmégabyteﬁﬁugaaﬁsﬁdredAé@fdutg\ry,uswdm | enses
or simlar optic¢s, although these ng%? (;_Sl rabI | ncrease the cost or

B lydp dig

degrade the & A GRIRERNS RAFTQUIRE ‘é'B\Fé’F“’ FOrpYC AR | enses

typi capdy CaphdibdriphfsOitk detusiumbd,ae PRvIRaE dyelmf Gkl stordge@bdum REMiCRid ned
t hi ckness of the |ayer 718, Because. t here are llkeI%/lﬁge to spati al

variations i H‘gftﬁ'é’a{“ﬁ'iadRWQ?Q ther oo 19dhe qangHTRGr RoE Unage is 1rducsd o4 a%%?dent | ayer
718, such C0W@ﬂ‘éﬁﬁdl&&oﬁleﬂiédﬁ&xsécﬁiﬁ%oﬁd&&ibndﬁiﬁi digithl 3dm&@dTe | ocations of the
medi a. WO 00/ 72312, PCT/ US00/ 1373 Because the transparent |ayer 718 is
typically formed Faddition t His sOEsamE ‘PW@C‘H&?‘B’PP‘%”“’EIM%‘F‘? praceomnesiafion cant

risk that rotpafdaafkrdwhich Msid smaﬂmnoemlﬁbanmswn d)}'ﬂlcanﬁlh?ﬁlﬁPff' ci ent
static electrical charge that dust particles or other debris my be

attract®d tocqmgiaditiplaligysd a&iﬂfﬂ@\iae@sﬁowé@W@mem?%emwrwblﬁhwmﬂm
surface of t'i’befaahfﬁ?éjhdﬁmmﬁﬁpdtér@géﬁiﬁ ican@n@inlbey. Wid ddietdd hash@sfopi at ed
with second-surface nedia, second-surface nedia are relatively w de-spread,
especi al | y f practgphlogigslimit opfesize chaichmeria, ue singhpritsrduehee 99 smal wil el opi ng
cartridge or bemgeépnd%% éing ﬁgtdr%a?pﬁacwaxﬂ%éy mﬁmeﬁl@f&rlasnsﬁaeewhmc' ayer is
effectively isolated fromdust, scratches and Ik

(relatively pertiewyrly thasesysidh imited mpesment gr dlﬂ@dmeéh A wsy | thelrt-'mwmhledn@ea usef ul
to proyjhde a I i

i sacvint agoBEEaIe AR RS SERuNIY saller 100 1R ySATEgSeflonelt it BFer
optical stor sigé o;ﬁwbatamarr@adtly b¢ kaadled, spelasicaiag stagipa, and ﬁvglhée disskerdinglyed
device, with t v I The

| ack 15 of aﬁ&%@gﬁgﬁgmﬁ%ﬁdgg;&gﬁ%%sagéﬁ%ﬂglg%?rg&pﬁgg@ ingglrln?nlgt Ote cont ext
of current data storage devices, nusic (or other audio) or notion picture
(or other video) storage devices, also presents certain drawbacks which may
be particularly acute for certain contenplated uses, such as digital canera
and/or small-format (such as to fit in a digital canera) uses. Because CDs
and DVDs are typically provided without a cassette covering, to protect 20
the recording nmedium CDs and DVDs are provided as second-surface nedia,
i.e. one or nore relatively thick (such as about 0.6 mm) and optically
transparent, |ayers cover at |east one surface of the CD-ROM or DVD. This
protective layer is sufficiently thick that it exacerbates certain
aberratlons (and results |n rel atlvely hi gh sen5|t|V|ty to beamtllt) and
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is limted by the presence of a relatively thick protective |ayer. The
presence of the relatively thick protective layer is, in turn, )
substanti al | waloeaeed by the fact that the CD 30 or DVD dpskusmnstbherw se
unprotected, i.e. is not enveloped in a cassette or other covering. Rather,
the relatively thick transparent |ayerg718 nmeans that scratches, dust
particles and the Like are spaced sufficiently far fromthe recording | ayer

that they ars%mﬁc‘!ﬂﬁ%aﬁ&&i@vl&h B@A@S@% 166h8sn 1§éﬂ{$ t.aotdighficanfigéearesed and

occupy only a portiqgn of the incoming beam Current optical storage

devi ces suc nhaasa W%S BEy; Additipnally, thgremgyab i‘t‘B‘?délﬁ'elséﬁ"aQH@EﬂusW nptsod#gs es of
data in aboygat§ 8RBT EnHersdE trfdPe or trahdpoRt, dnld re?@éb?y ﬁﬁﬂﬁblwlwﬂiaﬂnm@an be

achieved in optical storage nmedium affects t ysical siZe of the disk

needed to aemaevedléybﬁhﬁwnstw@hshﬁwm 9%%@&%& “QHFdfb&@éVW%PSé‘hch as
used ig a C'Br@»fndé%\@nmﬁie%o?a%gHieﬁﬁ‘xm%ﬁn&h?ns%t@%ﬁf%ﬁlt@ﬁﬁﬁ&‘%nmhbilgx&ttprec' si on,
and thus high cost, in fabrication of and the drive in order
to provide Rhagrebeutohinrkey, prefgeahlyznot azgelése%wgrgefth@ %U'doy\?bﬁ!«? (@bouhﬁ(?e per
recording | i Cﬁq;g gh to be
accommodat egylfn g”%?"é%séa l*t??%‘?? c?rr\?rg@%ég dtgss‘?gamd&E er o ess t han
about 50 nmin giagkter,atilich is bdigved(oe kege tabe mwmmd@ecimar@bl;ct-smd vamdrdl be
useful to pryg stem whi ch can achieve relatively small
di sk si zes, gﬁdc g%%égﬁ%gﬁé g%%ttaselzrﬁof about 50 mmor |ess, while achieving
rel atilQel y hi gh dacerdivglyaisi wiudd be sisefll tspravide padelat secertling. szste@myhlels or nore
per side, ] g on with a
short wavel &) ngt‘]51&%‘%{“(9"‘1é %ée{lﬁl&(;?]%ge{@%g%g{sfb\?ée%th(a \/\?l ct(r)ésnlgfe?%lli}égﬁmgg a cost,

t 0 consuner powkr cipeumptios and lexge dapacity, dutovhit¢has sizge for zﬁe:twemmmm dat a

storage cap fo] ti rage has
centered ar %(é}r‘éi‘ éa‘f)pl)'arg?t swémn%ﬁ%sgﬁin?eﬁggﬁ%g%}l{/\??t eﬁﬁné]gﬂa%#as%a\%\ggségnfl wed
t 0 positi on aacangaetatediirt relatyedyngompactaigitebiamerds,saehiaalligitdcameranwitina idee  di sk in
a substantia | e |'inear
act uatﬁ %r S ha\l'/lé% an%g‘ggléﬂt%?)p ugﬁar(tgﬂ%g’?gowg%{‘hhcon ? é@&@% V\pals’f or

r eadi n_g/ wri ti ng, AGBsughnalabVviDg highhdath cdcmtleemraz)ﬁesmeé, mmwoforamcrpmnent S in
ar anet or o Sanhe T S i PR3Pt piadtd Gt PR AR Trese
fact ors can,dataniehsities ardxdfectively lghiteedn tlmmlatardenspy|tltae¢anfhmprcan¢pdv€rcvioevel of
per formance, f.on Sy ch devices.. |n. r.al cluat 9 el atively
hi gh-fricti ooll?t“é?ew cleastypall%ol reovhdlerag "%?’@gir%e d[m ey wh it ntfscn eldﬁogiéf?”’ actuators
25 typocall ysaﬁhilxasaub:@bsmﬂayaﬂ nmmm(afewsotmomtmeﬁwwwlw mmrdam typ:esabéw ce and
general ly do P tlm re second-s ce na&lfa‘etl’rlrrxldlzaa}lgv 1ch tﬁurea - I li) ggtuators
have, in gerf®M'&’, ef&ﬁ& éfenzgt (‘é'sf1 uLE applicatli “Eh? RHess,
access tine, ravesehn dﬂdmvalydhprmmcaupnmnsnatenorayerrlefmé Ireshmg nigo (possitdy, and

typically are used.in atl t he rc ite.hea
Pt vl y rrEEpe) tRedige d iy e 7R ER Bk s Per S Sl R To e can
dat a- st or agehaQlusedion mfzmglﬂm a camposited gmuitidfilm)guceeding dayar ¢ borinetidesa a

non- | ipnear, suc s.aro ary act 001 723 PCT/ US 13736 10

Al 't ho&gh there%"l“;“@? %’ﬁa"ﬁ o g‘ﬂf“ ‘gle Gf%}m\‘/f\gafbﬁ"ba% ”a“‘ﬁ’Bé’ e (%8‘1“&?"9 al canera
can be of irﬁ@aéﬁaas)qepllcmytmcsmmeesnmfe dieletgt fiths Thagi@videdifer theindal gur at i on
of the renovabl e nedi a gand envel g ﬁ)ﬁsette i S lstr ng{ﬁ/ til. to the
confi gur at i CRAT@ECRYE Ared ‘iﬁ')om%o’ﬂ I PHRRCIVyPRR)Entgl 3ty »such
factors as rdéh%&dl Bylazs @(ﬂﬁﬁion fih 086 Qforﬁrsﬁi%dxf aaﬁdspaﬁhhgat Bxelréwavﬁth ®Bdni enoval
devi ces or ods Qgg(é Acc d| Y V\q b useful 0 provide
a renovabl e Wdflic 5*‘ §3f°6 ‘#f@?ﬁl até?f\?él}eﬁb‘? Waeréa SEERY 28 onf i gur ed
for use in INREGhhsPareud Iayeran@rlls\/c@p@site rteaﬁlé WpdritfonaieMirfaCe b2 C\thetesme
preferably, rel]ativyely Iofw in cos%%‘ smill and I ht wei g?t}1 UI\/I\/ARY OF
THE | NVENT] caRadiwite Spans 224 firstamives; Bihis Geqtenigbase cp g?fF‘F ¥ aB$eSt“h exi st ence
and/ or nature of certain problemin previous systens, including those

di scussed herein. The present invention provides a renovable optical data
recording cartridge which is configured to have relatively high capacity
and relatively | ow wei ght, size and cast. In one aspect, the 15 system

i ncludes witeable nedia and, preferably, an optical disk cartridge is
configured for use in connection with a rotary actuator for data reading
and witing. The system can be used in a nunber of manners including as
part of a systemfor capturing and/or recording data (such as in a digital
canera, audio or video recorder, and the like), as part ofa system

forpl aying or otherwi se outputting data (such as displaying recorded or
"pre 20 recorded” inmages, video, audio or other information) or

conbl nat| ons ther eof Accor ding to une feature of the |nvent| on, t he rredl um
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In one aspect of the invention, a user-renovable optical data storage
cartridge i's provided. The system can provide relatively high data
densities, iRghyfHB@ densities simlar to those found in Dye §/89% (about
2.6 CGbit per square inch of data surface) as well as higher data densities
such as about 4 Goits per square inch or nore. The 30 system provides
relatively Iarge data capacity such as about 0.25 Cbytes or nore despite a

relatively s uch a Qut X X 3nm .l n ane ect, the
mediumis a é}]ﬁ ?fsds’ aB'é‘ wea u‘%\ S%Stg' 'b‘frﬁ?qﬁ;gé 4od AmorRhigus @ﬁf’fg?& tially
seal s the daésaappweﬂamelecmcampﬁ&ﬂ 62@&&%@3&6@%&6}736 of the nedi um when t he

cartridge is wthgrawn fro rive f least a of one surface
is automatically %Ho‘?é‘aa‘f’@] Q?g‘rfgatgﬁ’dgglp W{}}gmél?e %ﬁ'gﬁﬁﬁ%@g %1“?%9%%%’5‘5% d
cartridge i 5vdrymethttlmjww‘eleagtﬂroiflhethtRhEFfvdHESﬁRlcEBFH@JyQ% isTdEfuDiAMNCESS Fig. 1

is a perspective view o 0 or di artri C ng to an
erbod ment  ofer e on PR 8t OEE nowbetof v diorigts sh e ight teha
perspective ye@forGtadiwiiteioperatishealt de fallooop) e distimliowid MadelRtveh tldnigetge of

Fig. 1, according to an enbodi ng,\}rv]t ?f g&»heg@rﬁ ent .inv nt|on Fig. 3is
an expl oded @‘6‘6“%%r¥?ﬁ‘é"6f}}a{}§bq}'it yelqn f lghtgnd ?‘i"@;l e’élsm&f’?os“&léiﬁ ctl ng,
in expl oded §igahdedRss thilfab6i@ish Watkdéngts, dridistahcesiof SboutH 0 6% féwer WRvdMn2thsVi ew of a
drive and inserted casiette with.ato cover em)ved according to an

enbodi nent oEmpediments alihe PrEsshRtSnHPN argslggerited 1b§°av HycoaRecHeR With mstedi ew t aken

al ong jg ne SmSyiith fHeGvavélengtP of i@ light inSolReFisAB0R! 639 A6 bR BOY hAVWsPfhan
actuator armusable jn connection wth an enbodi nent of the resent

i nvention; FiEtupes witpdigicgsions of jabot 138 dnicrapeterRy] m%éwscqnmderﬁg fpnger

i Il ustrativeggandes 94k akiRnE sitfacs Rle@ingy; & rufaa@sreandyetr\m@s ARatieNRP ingcrof
first-surface nmedia, respectively; Fig. 8 is an expl oded top perspective

view of a cafseeh ergebonb 00 méeramaters WE:BB)&) thet (Fedfl WritcrPPeHpRsCAtE éﬁatwcm an

enbodi ment Oi‘nsérﬁﬁwert@a@datpamerémwaenes Ewmeamesymh £RbAERdn e im0
perspective view of a cartri non- novabl e wi ndow covers according to

an enbbdi menwayfengis frpmél@ee'morg m/lémri(seﬁh that; qpasidgymeahrronganglegthereistigicoded
bot tom and t ct6O%Qﬁ&&r'p\ﬁ@k%fth@?irgﬁﬁs&tlb))’tﬁc me%eaeﬂes%eq@éd?aﬂgﬁ@gu{ ecor di ng

a single surface a recordabl e medi um according to an nment of
the present tanvkenelagively RpRpitive 1p yarious| aptiral diberptians, otwieg teatha fedttatithe boar d,

usabl e in Cov%gglyri{té)tfégy 7t2B a?'@?anqbkﬁfﬁloﬂflsér e éﬂl%?ﬂf__tralngﬁéﬁi ]a untEll 12 is a

top pI an vie or acircult oar ccor ng to an
enbodi ment omustfwonmge@ehmougmeeﬂtaﬁlww IOBQeerlgancra‘thrwga tbamlcl@hss of the

t j d
ccoor dithg. t oftvilyfcl byt i 18Nkl rRlidg ifhefirafle HiB BB RAS 1 o
PCTNS00/ 13738avepseRhgtranspirentdaysni 18 againcaftss seflcetian, egafromirefigctive ﬁlmrélﬁham sm
for engaging %W&F&atg@:{gﬁpeﬁ' baIO\Eérgé Conga%(r) 2% " @nyd ﬁk@ré‘ahﬁ‘uﬁﬁ&b vi ews

of an Optlca arm |rst and i ons, accordi ng o an
enbodi nent 01724‘heesbﬂeggniparmvlemrﬂd)&bef&emagtsves a6he regonding layee7 Bhdn thisevat | onal

f ' ' depi d
"0 Fros, 15 M fiepeeOidlie B LR RBklu RS SRR AL, 1AARE P! ©1 ©
pr esents i nvethiireat/wiiiiepeari Geachesa Ipadditian tqaéllesmecasi:d/ssnvitiew of alwrretaomk | dge
e o 1 WML 88 AL LIRYC TR KRE AR5 Mn BRACRALIS ]

enmbodi ment of" ¥ et are schenmati c,
per specti ve, effits arab:ka;zerbzxtpd bydthd pormrmlgte(apd plt &onviegendiculesyef bptical axis of

optical compg Witk ?etsgec??o pq rn%'o?%cor%mg hed %d 'WJ% I?e[su ];na}nh Sre%ﬁés c?prt]itcal systems
have used rail or similar linear guides for tracking, in order to avoid substantial beam tilt.

30 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 the minimum size of focal spot that can be generated by the laser and optical



invention; Fig. 19 is a top plan view of optical conponents according to an
enbodi nent of the present invention; 15 Figs 20A and 20B are side )

el evati onal avaloemsizel evati onal views of an optical arm aceordseg3te an
enbodi ment of the present invention; Figs. 21 A and 21 B are side

el evational views of optical arns and focus actuators, according to

enbodi nents of the present invention; Fig. 22 is a bottom perspective,
partial |y exgkemedhe vhigind tiRolici] tspbt GRITRI dterméhed a50ME i WiFelefigtRAng@Mbodi ment
of the present invention; g@}ﬂ 23 is % zi dgr el ,evsti onal view of an optical
arm and f oc R MEECHRPYRre, iSnfPRE A" o& Hisdenuning Peast- Hopevesr BPEstics: nvent i on;
Figs. 24A ange bptaabsye@lib @lwa$d idpe@écd et 1R mANFARENS BP6E. I POR extng Of an
optical arm according, to an enbodi nent of the presenf inventiaon; 25 Figs.
25A and H ar'e Faplipesingilens (e obisetive) may have Peimpseestishawpedue i padishiag opt i cal
arm aceor di NGrdrPordfF i E0uBA hERIZH, dAE td fhBsse RIBEholdTYIRRE brPdts réshfin’Pribd @
schemati c perspective view of an optics configuration with coaxi al

det ectors) abeGAUINAYhich ingreassthe spoksizg from idoak present invention; and Fig. 27
is a schematic, sAdg:& HRLTiIRNEondsEce RRdla Yhel ftech@Ser S RFdveR: tnidfPi Cti ng
an 30 optical armwith a linear focus system according to an énbodi ment of
the present trangRasent lsyer 718 gysubsitgezxscerbates vgguyer sfgycal sbapmatipns, BOuBESCRI PTI ON
OF THE PREF ENRRR i W't - '

enbodi nment , r er?ovabl_ke%gger@g%réc?g%fl%g% %gg%ﬁéﬁf%?gagﬁﬁﬁ ?’?85% é%%gwi ncl udes
a rot atlabl ¢ b focusad plediffprentawinty); wimadercetingla “taill’ anthe rraprdedisney whercthet ri dge
body havi ng : : -0l .
subst anti al I@F%ﬁk&%ﬁé? lsg%g)ec?%g?l?ulégé\ﬁ{eIoﬁﬁégﬁl%@%g@?%ﬂlt(?re?ﬁﬁ%di umis
an |1 nSbSn phalsts Btraperpendistlan Mpesofrathert thige a yymheic $potladnd/or rbirgfimgersei on wit h

sui table mechaeith SRR bR g M Y PR ™ S BUBBRE 0 s cn

a medi um i s wmeirdiap) de disk subsirate itselfi(tybirelly hemimom! .28ue of aptiead ¢l astin) feyms

bstanti al | - chr 1 ’ N / . i d
A e S gt Lt LA It

or nore wavesubstrtds)s, positiki redative tpths optidabsystemy partichlerly ity angld ofitildeSchi bed

herein in co ' ne - n ' e bl ers), to
achi eve a srr%ﬁ?%bévg%o cé'?%%%%hﬁ%?ﬁﬁ%ﬂ%% %‘a{ygte%gr@f: eya) g ek)g?‘alrslt |) ally

wi t hout the preedced o anpattenpt tchimeneadi stavaget densityaThesei quawelhve matchgreitesk 114
formed using [ﬁe'ﬂ%%n%b a%HJ‘nglﬁérhA*?s% §rg£§8.af‘ﬂ.hé,%' e He@hﬂﬁcaﬂ{&eé{}l%?%ﬁ exanpl e
of a medi um that can be Used in embodr nent's 6 the présent 1nvéntion is
thgt dﬁ)sh_crihb_zscﬂisiknilmiﬂ.(idlrtm ﬂxencd,omc@v(ﬂobir_ecﬁhonkplalawlirmtas timrNA)&!aacaSﬁt ens Cg
Ltd., Ich | s;ah . .ex a I u rate. n-rigl
medi a may, i?\seg’%ﬁl%%gr?%%goﬁﬁl&gﬁtg ga,gggg-lsg h\eMr‘%Sd thfcdg ?Cglﬁgloeg%étrév}mﬁéeemggﬁsﬁl Bd to)g one
or bot h sur f seastios raulting fromsedoad-safee medipiowilidat the NiAg iigltunc effixtiveld nedi um
or may be COF’gl eg Lo a senq-riqgi d 20 substrate (to provide a sem-rigid,
conpound ned ur%u o3 SR GAe pled to a substrate to provide a non-rigid
medi um As depi ctSetheion aFFbfgh8aberhitidrsarisiag formdigeprdstReel of theskidk irimsparémect i on

W th non-rj gi r sem-rigid fi t . di sk, 81 he di.sk,812 is

et ertinry gt dBaati feest BlarsohibE o HBTafl) Spdaife P By B IR 40 o 1o
m ni m zi ng rsimilaubptics, Thlehohglb tigie) neagnumlednblyeindeadeuthei dostpoodegtadegtha seal

bet ween the ce{;’tral oEﬁgi ng ofﬁ/&he 25 cartri dge .81ba 16b land t he di sk
812, e.g. toPEVEPHCE ShIGSYSEt ABFOVEDL APANTOTRETSHIS et YRIHIY ALY ng
portions of ploeideliuskc@iptnsdtioffor 1 Singlepredfined thidknews ef thofayer\7o8 dBetausent ry of
dust particles and.the like into the interipor of the cartridge yia the hub
oroa. I t heleuUHRER P SR veaton T s Pigkoess o SIS AoAE Eesl HEs 1 or g
bet weegp t he halpdr&giger OB, subecdtipelisaliddmayibe leki@hdn desiFddQk sobkk 16¢atibmcars of

adj acent regions of the upper 124 and | ower 126 cartridge conponents. In
the depi ct edPeM§8@i ment annul ar tongues 1312a, b, c, d extending i nwardly

frominterior surfaces of the upper 124 and | ower 126 cartridge conponents
interdigitate with



WO 001 72312 14 PCT/ US00/ 13736 conpl ementary annul ar grooves 1314a, b, ¢, d
forméd in the hub region of the disk 114. O her |abyrinth configurations
can be used, woorrar provi di ng tongues on the di sk and gr oomesuseniThe
cartridge, providing maze-like lateral interdigitations and the |ike can
al so be used. Wthout wishing to be bognd by any theory, it is believed
that labyrinths can 5 be constructed to provide an effective path which is

sufficiently | on®eanfe GRNEMEFBht 1yt mtls 'tﬁnc%ll?tfélﬁfehqﬂnl XnHﬁLlch%%E%et hat a

particle, of a size comensurate with or Targer than

obj ect i ve- t onpigddl theraisasignificantaisk thabrotatipn presimpilas m-,fament@f the megivst willr i ng
factors suchygge shgicitRRald 86ctR& thrgé tﬁah%uﬁgﬁﬂfcie@dorsdt | §BAS o }b@art' cles,
expected air flow patterns and the |Tk eslred shutte system
144a, b can batrecsed rowwedbe@n@odrﬁ’rcuttH@rwﬁeqm)dbenpwguml gubae obthghen t he
cartridge 111%ed1?m.r enoved fromthe drive to further or alternatively protect
against entry of particles via the central opening. Preferably, the

obj ective is spadeupite theecand athoudifBenltidscaseneiatady with rsoenndiserfegsemadia,v e
surface of t : f

it et surt acergneee MELEREIM AR ERHT e RRY IUWEER BB e | g
7B, t h e ( possedit yre suprpiosted ey) aneavalopiingwgritidgesr othdroleme,tahleaslﬁl pbrt lbsd:ausleay er
reached by t I i,s thin
conpared to t{ﬂgergcgg '%%Magfr s e%f%g%vcy:%f’ Lgﬁqg{)ﬁ“eggse %%aﬁ%h"a an% 3 mf tl{ hi ckness
is typiOcal | y(rdativelythick)-rartsparg0’ lgeoﬂl&rmtchrdmgly,cmqnﬂd belusefulao provaleraat e

t hi ckness ty the e IIus ratedln Fig 70 in
one enbodi rre'% orﬁ%)l%/r&:gnru Wh'c?ra?n ‘%’3‘2 rra 9%@ Irrgﬁiseadrlraﬂ PR sHr f ace of
t he di sk, susrbomlssuvfamntdm disk is for rred by pl aci ng a recordr ng film

directly on a su a d/vvr te 0L not pass

t hrough any port RZ]% @R@Sﬁg l(l% é}npllc%]rs th(ge é’ﬁ‘rehtép‘fﬁl Wg‘”@? cﬁsﬁdmlg “I“m 742.
In the depi cdlddskaptﬂxwvrmem:;houhhe mcedfurdcxsgetieayaheneave‘rqdﬁghtpd@fTlﬁehﬁ:ksr ngl e
film742. esir n coating.(such as_ a few ecul t hi ck) of
car bont or ot é‘PeU\Yeei?p‘ ;‘gf Afess E’ﬁllé?m‘("r?ﬁﬁn gﬁ&?\?{?’“ggwrﬁét%g“&gfﬁfsr ted on
t he exteri orde&ives alﬂslch)r dthe aﬁdrb)’ﬁrmmn-ﬁh&lw@ﬂﬁihgﬂﬁaéd) edrapk dkviges, aldo My be

feasible, e.q. of t sufficient, adhesion to
oS L ubat r ot Hesphd chh Rpincls Bicimes bt wrlioifeacultriar i qcatemelatsdng t e
like. In othegks eﬁﬁhca@uigamtcsmeratanmysnm idﬁﬁdt(s&éh 4sQo At i@\diddetaPcahREQues.Ng | ayer
whi ch has additi on fllqr_iD%sucha ed.in Fi O In the

7B. 3

embodi ment  oPe%ePs. %mt SRy BrOiad M thoH) 8 <aes SIVRITELSEPBIESY he

nuf ti-fo | m @@ rReRlinEméReR D 1ghd DYBS aré ptbvhrell @§ SechRBEfa0gmelia, iy dabl e
dye or phase chan t he beam ma%dtraver se

4 h
two or nore PiP gﬁat\xéydb'ld?@i}éasl %‘?’%rﬁ @%6‘} %’7@81?%%‘1‘“6?3(5“? A 994t he

recordabl e fitllgastiohé surfice bEthaCDYROM drDv DV TiGEpratettitd 1ayee issathicatip feckr eachi ng
the recordable film 742 are sufficient]y thin, such as equal to |ess than

about two walhdlibsigesbateseegain pbrytatipnspnd r@%lglts inyelafiusly bieh sr*&ggmrrrarraabout 50

nm for 650 g1t3ad th) 1|r1|tél'ms)oftﬂeh)§hcsa<h’elﬁds§'§ﬂeﬂnﬁne(i@tagecoﬁfm%ﬁgerto\fﬁ@]ﬂbxsCussed
above in connection with the thick transparent | ayer of the

second®sur f aP¥Drisaetthy firgspefageef fhe&rrmrhwéﬁ%rcrér%arl@&ew reaphespThansgdtd of the

film744a ar g smfdobst ﬁ{&tdpﬁcﬁr&‘eét otfmtprstearv% ldyRr hastéoheeqn@&és foP tfeQafd der such
aberrations when designi ad- wri beam path. In this sense) the

recor di ng | ajesitrefe q[%R@f"?@cQYQeﬁ@e%IH@Y’ 'ty qagatdegq}ypgzygledprbtg@ﬁgarqu he
read-wite bﬁ@fﬁlt@%ﬁ%ﬁrcﬁéﬂ@e bt zl f@laz 2 tfublE 9!6%'&1%"1 ?gl' t'ﬁﬁ ﬂ?&@ﬁ@go?‘}herms'[ pass

before reaching the’'recordabl e f relativel hin, the
first-surf ac@M@@lb’lﬁmkﬂrO@Weéﬁ@s@rﬂﬂ “P‘hs\ﬁémtqn&h“)’ diptated by ﬁ‘g f@% that he Chst r at ed
in Figyy 7B, gvevSsaK i€ setrrrgr&wtédc% RhRf Eff\rero%& i B LaQkhebr othe

di sadvant ageous aspects o d-surface optical data storage oﬁ

i ncl udi ng t hevering aRathwsr the plativelyteigk tinsparentdayen7 smegsis dhat é‘éﬁtcmm‘atl ons,
coma, astig t he

ef fect of er réggs%?ﬂ{leglgkc és agédlrbgﬁz}g%g%? r'hg)% tth Zecgﬁdb‘gf?g%gha?hl kness
first-surface recording can significantly reduce the effect of these errors
and allow the NA and density to be increased. Further, there is relatively
| ess power loss in the firstsurface systemof Fig. 7B (conpared, e.g. to a
second- surface system such as that described above in connection with Fig.
7A.). The dielectric film744a is sufficiently thin that there is little
effect on beamfocus. As a result, it is possible to achieve 20 rel atwely
smal | spot size (and thus relatively high areal data density), at a
reasonabl e CO5t. The ability to achieve a relatively |large data capacity on
a small disk is also advantageous in that the relatively small (rotational)
nonment of inertia of a small disk nmeans that the power consunption of the




25 accelerate the disk to the desired spin velocity (in a desirably short
spin-up tine), or to decelerate the disk, if needed, e.g. to provide a
desired speedNQﬂW@3@|ven radial |ocation, is |ower for a sRETIUSHV/IATEE | ess
massi ve di sk. Al though many configurations of first-surface nedia can be
used in the context of the present invention, Fig. 7B provides an exanple
of one configuration. In the 30 illustration of Fig. 7B, a (nmufti-film
recordi ng | aybstanfidlly defodusmiasd a:cmaumhcbesbiaﬁ poyien ofth@lhmngbang eCirrdnin 742
sandw ched be b. A ref m 746,

adj acent t héP gmﬁatorag\é\%%ﬁca 'D(V}%ﬂfances gm(‘:'lg‘ﬁ VSETHT %4 Of outt ﬁggf%’#e?l | m 748
to WO 00/ 6tdaR niLzﬁaoE’GBIﬂSG(ﬁlzbeMﬁca Sinbesthe date detisity whmhbhﬁ)elalchmﬁdnmtl on of

Fi 7B, the sur f e er, dielectt m 744 defines the

Coo at ona aoliPR SloreE et ffeels M AR 5iep S 58 sk hgldett B {hfevf BIGTS: 1 uck by
t h:a r eiad/ wr Ih da&kdaﬁﬁ]lcify 7£éondlsﬁrfﬁtﬁ$ﬂdﬁﬁduc}ﬁastubtd’ln Q@D orYVDskakd :aqm& q‘u&wh )

nol ecul es thic 0 car t her res| s Nt nat own can
e onoe: t e ioAtqant Bt e hanom et heiar Ga hAaipibobia it " The
fil s maki nghéigiveeordeaopidividghighyapaciifdeich secdapasty bf 0.05GHytes or frbfeper 744b 746

and 748, in the. il ustr tion of, Fi rer atlvel thin, such as | ess
than about |"6¢ A% lé‘é{?:rl{’ et}eélﬂ?i/aqla&é'} ‘iﬁ "3{) “gb“’ FrRCOPANdated  di ng
| ayer 740 Isg la §ypical Jggnmakzw& (siaaDA% amgﬁg’ﬁdﬁdr@)klesslqhﬂfébb?tEOYndlQﬁéfaxfagl?mesabgm 400
nm and nay be as thin as, ahou n ess e _recorda ium
film 782 carthtetpmredessrdingly, it m*?dtaﬁusrﬁﬂ@rnr%l - anjqptical datg systemWhigh nent s,

t he recor di ngn hétidVeirslatfeBf RaBldisk sizB6 subhlab ¥ disk dlabRitr 3bo@H0I ki lok Mss; ead and
may be write-once, such as a phase-change material, (for exanple) TeO or a

chal cogeni devilelagRieving rglatwah@s%ﬁietaﬁpa%w@cka@aﬁar@ﬁ@fﬂﬂoé5&?m e

pt hal ocyani ner dye) prlafe;%abqy onsthsaes &em&rea&@l%icﬁ @2 i BomnBGRCARM @ sheCh as
ot her phase change nateri magneto-optical. It is also

possi bl e t o Wav&leagthopips’ ééﬂew %Mﬂfl@ﬁy }?émqahfmhahwabfo OPsUFlEs APy - wri tt en
mat erigl s argekfaNus or RssRFD3Y mERABYR gdagls&g_/ggt@%&gy aphic film In at |east
one enbodi nent, the recordabl e nmedium f 42 1s substantially

el ectrical |y condfichicfcthe devalgpmenteionticalodigle defa sigrage hag santersd eovad ssi pat ed,

rather than @951%& Mbl@gtﬂe(}ea%ﬂvﬁ@%@%tsm% Qb= ;Q;fsméﬂatremﬁtecl es or
ot her debris. Preferably, reading of information recorded in the recording

layer is dorkeamegtiadesired &djal Iqcation qnn’éﬂ fiskine substpntiplly lareprdashion (se-efied he st ack
I's monitor e%fwdaciﬁ%f&)fwrmakdeaﬁhﬁaﬁ{s%avéﬂi&m%&f@% YR RSBkt R4h PoVer

adj ust rent, as wel r eadout data. The thickness of the

recor d4bl e rﬁécﬁtprmdfqgrwtmzc%ané&v&q @elqsétpmﬂ thegnasses af qempprantsdn sChct or s
such as absofpp a\‘. bibrs 1%?%&91@%@5 XY affeeﬁge%hndawwlﬁéta@ s@aqs écteé‘ss' ike. In
one enbodi nent, e recording f is deposited directly on

substrate 752ne,dntd tllah@rréatﬁ%é@dtbéhhb T)l?f-ﬁéfacwél 498, ipiturn e an efifict on tth

suf ficiently £ oo pRHBRant £ GHRgE th eridbal |ifAfadiRhcit b €. The
recordi ng £il r%@%g?ucﬂé °1e §1ij%n oranGeTe 5 @% geepc?s}lt eda by sputtering,
evapor at i on @lﬂtltﬁlﬁb!ghffg%@m‘? deviges Q’ﬁ*ﬁtrwfalpf@mrﬁ@@"i tligoment3 dLingap a¢tpaters and
deposisi on RGB! SubthAehiEHRRAE atoluaRE bihveAhES bl bRt quality.
Thi cknztesss rraplgf’ oag??lrln zea to1 ma ﬁée o"%mop{Tla’lJ(i:vae n?e@&grge}%é% tgt{tween t he
WD 001 72312 stle W@Ttou@mmaaimmﬂ‘dj@ﬂmewtua@es havel ntgeeerai fownd grisatestat e
boundary to i y) and/ or
enhance t he #Sgp{ gﬁlt?la@?wﬂg%%{x@%g%p?%@{sga ()l%lt‘?l H ipg?ogrcc'? ﬁ%ﬁ?lp?xbﬁ(%r% 744a, b,

i fpresent, ca”rhsbmﬁodamobnﬂ typivaly arendsd in sithiations whqzratls;nqvmgmdlwrge baaddepoy t ed
ZnS-Si O A di i BV t he
recording fi i%}aﬁ%tefy asgluhemcasgg fﬁg\q’t%gj&msaﬂﬁyﬁf‘}&% a%g?i&ag(a?t\?\gté)gggeecordi ng
film &0d ai ripedivm aadlopcairidde catfignieddd acrothmudatstaumaa-leat ewhiass, roasy,wel | as
har dness forac C atch resistance. Also it can provide thermal insulation to
reduce convettiVve cool i ng fromthe recording filmin a spinning disk which
woul d otherw se reduce sensitivity. Atop filmcan also provide an optical
anti-reflection function by choosing the films refractive 10 i ndex and

t hi ckness. In general, dielectric filnms are useful for any or all of a
nunber of purposes, including: controlling or conpensating for differences
ininter-filmor inter



| ayer thermal properties or other thermal nmanagenment purposes, such as
t herrral expansi on coefficients, thermal capacities, thermal conductivities
15 and the likg pancing contrast e.g. between |ight reflalg'tcll'

. 00/ . . . : O : .
absorption or scaﬁ]erl ng (i.e if the dielectric is provide wﬁsﬁ&éﬁ&d
t hi ckness such that it acts as a quarter-wave plate) and/or optical
"tuning," reducing or preventing di ffudfon, transport or mgration of 20

noi sture, gases of ..chemcals fromother filns or | rs,or fromthe

envi ronment, and lﬂﬁ’ue}?nﬁbg,slz‘?’ ﬁt&alpﬁmdr%eé\%{raﬁn%abgedﬂ?%r pfigtp] amep caer o5 of
particl es orbddfempordceMntthe sudtees bfar digital eineta, the cOABguraiUt AkRirBgoviBleer | al
that is boiled, or d.in the case o hase change or dye nedi a.

It(? . erag&bl e P

25 I'n a stru®Ed EndicnyElening easterelds sirqngly tied tpthegopfigurption of the ssad/writem, 746 nay
be added. Thisvide$th®edriviet)dhohiding HENNTAAGHS NEtatibrt dpesll SctiiRshispeed HnBp&ni t 1S
predom nantly only the absorption of the nedia that is changed, and the

refl ectsi on siSRTBOV/IEHRVHICRIREAE Qsthogs anddhe liken Aceprdingly it wquidbesefubtodoubl e
pass of the headk a tifovabiklopfidal MSraEé hB®hm (4R & RAvISHid Pl ided) cORfigrdauTber  of
materials, such as alum numor other nmetals. Metallic 30 reflection filns
are gener al | §pr §¥sol cornsetien Willhh drive aread/vaite dedge whick sepreferablba relativglynanage
heat flow. TRkSnic8st Aatall ﬁ“h%m%iéﬁﬁef ul with erasabl e phase-change nedi a
wher e WD 001 72312° 18 PCT/ US00/13736 rapid cooling rates are desired for
witing bits. Note that with first-surface recording, the substrate itself
may begretallic and may act @sumaAref beed WwvEerhesi on filnms(s) 748 may
be provided between filnms or layers which would have poor adhesion if

pl aced in direct Themresent inyentianiipeliiesn reragnitipy ®f Bt axistance pral/® neesoefdi ng film
and substrat is N Wpgals [ t e
substrate, agen\%gﬁrggg%r}ggﬁv&%éﬁ%’ MF%E*Q ttlll'dgg d%?%%wgg'ofg}eﬁge#ﬁ m when
it is deposineehtionpedvidgs a ramoyakle gpiical data recasding carridghsvhishdseconfigured to

phase- change i al . i . L0 G cordi ng
G 1 or ity PRECHTE I 80 anERRul Ry LI B SRR Hhble AR BECCT S e
such ak¥ nodi $ypiemgnelindes meisedblgtmediprand, psaferably, an dypticdl disk cartridgais coufigmeedt of 10
the thernal [.m i i redi g |s er e
phase-change?o%%g}ﬁgl éﬁi’éng@ﬁhoﬁ%ﬁ%& {"agmcfé{ﬂa&aggad ganrag{lglngfﬁ}%igg{m?fagw to the
substrat e orboudednn hawebst ofhannashiscliding f$ pars pf amystdme farscaptoiing asd/@ - 5
angstrons. The su I ) | i aelther .tr rent or

absor bi ng, sﬁeg%raglg%%%?sg}lggg %%gﬁéalg?m%@%&?m%; v’ﬁ%%/regoerd%I ag@ 3‘9"3}‘“’86%1? Ll
crystal, netafasydterhérglagmg onrthawiseoutpBtimgdata(wwh as disgl@angreeorddd of 'pret - sur f ace

reflectjve recor,diLng.is th t he. opti | . rties of .t.he. substrate are
o vt oF SR el 0% RS Dl il oo e
e used. eAs ¢ ad enerdganive o awerftiooy t rorisrat firstagrfacy mpdigengr ooved,
such as in DVDs.. Thi ckness need onl e.suffi.cient to intain chani cal
ol er ances stOesd B s atpia rRguEh CeieiEbehen e Redutelione Lot u
|B, anong ot feleasrdfmgrm_tbo_dnmrgacaohng|th'gc@ﬁxdg7ﬁ| dmﬁgurcd_létc?pgnnﬁ?ﬁﬁhﬁ)hhf@lss;r ]
abr asi on propl e risin ro st or particles r.e cou e a
ek or "ant St G efter S8 pbid @it einriien: el Srash U UE R B o
cont aczs and/ aibstaos) g Readal witen thd disk is einfuyed| &b@ thodrdver esul ting from the
optical or mechanical int e}:‘gcti on, of LFarti cl%? on, %r near the operational
: SSRicEh it

surface of the nediCBRFRFER! DSV HEBA SEEF™RYIR SHCE 2P PeR P86 Eam) . Thi s
risk i s espegionided. Uheaisteiiican providd refutivélaGighraach doigitisd, iotuding’ dansitiessur f ace

medi um does not. provide a.r i vel iC ot ective .l ayer, suc s the

t ranspar ent f‘HE‘:’é‘?mme FW%&%‘Z’@M‘?‘% (%‘ﬂcl%’t é‘é%ﬁtd’-eéiﬂ“f“ﬁd’éc 4ra ®Fig. 7A

In the enbodigwel ad hikkiridamtdfkilied shiélfas aboutd GbREHéraqudre aith v atbrélatie | 0ss is
walls of .the cartri 30 The cartridge

substantially provided hy. t 12.

body i pref Slepy rgro‘ﬁ%écléve{}ﬁ?fgeféa}twpmyavwgﬂs 8o 9-?39%}%9%% despitft er i al |
al t hough ot hgfeldively8maR Sizd Sudk Bs ASutSISAMPK BSmm Xeekth NintGhe aghect, hbmebijuke) and
other materials_ (such as alunlnun% steel or other netals, resins,

fi bergl ass) s firshsudfacsqpediyae  Prefgrblythe egrgidge substantially seals the data surfaces




19 PCTNS00/ 13736 like) can also be used. Preferably the cartridge body is
fornmed by joining upper half 124 (Fig. 3) to a lower half 126 al ong a seam
i ne 128 suchwagomial t rasoni ¢ wel di ng, adhesion, tab and Scxrusasr3assgenent s
and the like. Although the enbodiment of Fig. 1 depicts finger grip ridges
132a, b, these may be elimnated, for exanple, if the drive is 5 provided
with a positive carnidge ejection nmechanism (not shown). In the depicted
enbodi ment, &fike hedigh Rheeig earftidde Biwithbawa fold d¥ige addla? 1hét aPortioh BEoredge Whi ch
is typically fér st inserted intqg . the g.ri ve area), includes _éam*r_i ng/ centering
angl ed f acesSYBBHS AUGMAUGHEY eApased o the ghugetive phangptictarmygien said cxtridges

138a, b, c, d, einkerihiichdfiey be used, a;; desired, to encode, by their nunber,
position, shape, depth or the like, 10 characteristics of the cartridge |12
or disk 114 such as data density, nunber of rccordable sides, formatting
and the |ike. The recessgRINEPELERIFAON OF UHE DRAONWENGE nore fingers (not
shown) positioned_in the drive as wi|l be clear to those of skill in the
art after under sti&di Hg REFReqHve yisth of Ainsaptiead ypcording cagtsigee agrording tatanand| or
recessed regimkbdfieht BPihe BRsdMi RivEsiRH; t 0 accormpdate | abels. A window 142 is
formed in the upper surface 116 15 extending substantially therethrough and
aligned with at |B&dkisan pdladedhotem persppstve view of adrveypeabledn gongretipn4. |'n t he

embodi ment oivitﬁrg_-cal%i%e OFRAL BEcdiBAS 1Y & RbolinRheR hOReRht hitGibecor dabl e
surfaces of the disk 912 is provided by goverw the windows 942, 946 with
(non nidvabl e) coiEe-s inamesglodettgppesspeptiveaiarenf therderige pEFig.2anlepdepisting,(at | east
at the wavel gngbiqelrMiod B ch&dbe O Fq; beam) . Exanples of cover materials

i ncl ude, gl ass I(gmd pgl y%ér b(gnat e.e [ nitgt he enbodi ment depicted in Fig. 3, the

wi ndows 142, 146 Figy* bea tapasedvigwdifor driveaand dnysrted gassettet withsa tbndayerb,

pi voting abo#;ne?g&na%cg;di t%ngmgod]fﬁénto?ﬂng gég SEder holes 157a, b. In the

enbodi nent o 3, shutter 144a is no ‘e betwéen the closed,
preferably seal i g Sposicroporectiengbviem takge ploppkine 3-dnf Fig. permit access,

throughy the 25 w 48e-clbtiBndl § bf) f - j :

Pr ef erlgbl y the caﬁr]g'ﬁly%}se el?L%p‘ll ls cp%?{ogurgc tc§ aggg%agﬁea{%g&v'&g%tﬁlﬁt‘ﬁé%ﬂri ve,

e.g. as descembyslimént bOHihe prespahinveritont he shutter 144a is automatically noved
to the open posi ty. i 2 8] j jve and is
it omat  cal 15 B 125 a0 s el hew) S BERNLER L orofis
cartridge 11¢fsesondemfacednd tvenantiedinghnisod firgGurifice fredmbteypectivedy;cart ri dge 112

can be confi gured;; | . RO . of the
i ok 1141 n one Tk SEASRIBAR G bEGRLR WP B PEMARIR e Vb HifiRe
recor d0ng onmedie irstonhicxtien Wil emembodithent obilve present frvemtjonat a tine. To record

on the WO 0017 . | surf.ace ..t he user. woul d
renove cartri dgezl'ﬁ'?lgg%ggt{@y?sﬁ%&cag%%c%ggﬁeow OS%S#HI% ‘?'hhenogbrﬁ%v :Bltee surface
| ower nost aneindewreert acconding b in emtpdimiengaf the present inwentivay t ri dge 112 i s
preferably confi gur i i 0 itioned on, the second surface
118. Preferably t H%Se@eA\(l:ggélEO %aﬁgﬁé%%@éfé’%?g&%%%% ’eraspgﬁt%vﬁ]yt PEAPEEVIBRi ng
rotation to ¢f aceritijefob reenlimpct suglé avfcodf 4 teondatde naddinm, aedrding toaner Nnost  as
descrifed above...th C i 146 will be located in a position (with
respec%% to t%nébd chvng thﬁg%geé’mﬁggﬁ%' identical, to the location of the first
wi ndow | 42 when tHiglbssabitk diagfasce ainginugipait ostl, ushbile indoanavdyn witheheact uat or
armcan be in.the sane ositlj.on range, regardless of whether surface 116 or
surface 118 ?%Ve 38&%“8 8™ anot her enbodi nent, as depicted in Figs 10A
and 10B, the car ritiglge icatop blan viznf dfgudyedt fopa gircnitibderdlofFigl B acadidigg ton onl y
one surface 101 3f thefctgi sk 1014. In the enbodiment of Figs 1 OA and 1 OB,
al t hough t he®tEPOFIRFGEOTIBHPSIASYTHEE and second sides 1416a, b, only the

si de i ch is adjrgaBts 4 pastia$ crofsaseetionhl vidve thidipls tHeQbRtrd] Badtion 61 4 diskmdr ecor ded,
i s provided vmtb‘p a w ndow 1046 gpd stz)lt,tltter 1044b. .Preferably, the cartridge
15 i s shaped a5 a&orlingiqan FERedime;of fhgpresght Iventionor wi se confi gured) to
prevent inserting the cartridge in an attitude other than with the w ndow
1046 accessible to the drive optics. In one enbodi nent, at |east one, and
preferably both, side edges (edges perpendicular to the |eading edge 134)
are provided with one or nore grooves 148 for 20 engagi ng one or nore guide
rails 312 of a drive (Fig. 3) to assist in desired alignnment or positioning
of the cartridge 112 with respect to the drive. In the enbodinment of Fig
16, a noveable actuating pin 1612, extending through a slot 1614 in the
cartridge wall, is pushed in a direction 1616 toward the cartridge interior
as the cartridge 112 is positioned in the drive. As the actuating pin 1612
noves, it engages a canm ng surface 154 of the 25 shutter 144b covering the
| ower wi ndow 146. In this way, as the cartridge 112 is inserted into the
drive, novenent of the actuating pin 1612 engages the carom ng surface 154

o o . Y 2 e A NA SN -



read/ wite access to the disk 114). Preferably, a simlar nechani sm coupl ed
to the uppér 30 shutter 144a automatically opens the upper shutter 1l44a
when the cartwp@@eakl2 is inserted in the drive in an oppospéugbhfeg ati on.
WO 00l 72312 PGI/ US00/ 13736 21 I n one enbodi nent, the drive provides for
rotary novenent of an optical arm and q?cordl ngly, inthe illustration of
Fig. 1, the window 142 has a substantially arcuate shape defining a radius
of curvature of tgH [ t effective
radi us 612 of the 6}[4’:1(:319}‘{45!@ rhgg(s E‘gmé??temgkg%&rh%% re%g%%%g |ng(ﬁ°aX| S 614
(Fig. 5 6) tlmkthe midline of objective end 616 of the arn) I n one

enbodi nent, the radi vah u i pdo e 162.1 out 20
nm The w ndow 1£g4ng§ a%hfl%%et ﬁﬁe élgvaﬁfmatl Ul%wwgﬂ%l {%ttma]d qatc}]f lﬁgﬁfaadgf ficient
to provide amasispds'mionheccordmgts anadubednmemtoéttte pmrfstnhtemreeacﬂwrl te surface of

t he di 144. tud ext en i S about 9 mm
Preferably the vu %‘%ggiﬁ éﬂdt"atrl?‘éﬁté epg aé‘n‘tp“i tﬁ‘f E‘lpé’ﬁlfw?

permt at | eastesmtim(gab thmseeiemctaﬂ it Fegsbéhm aarid:,, rﬂpéﬁtﬁél&bh(}boﬁm‘tg)fbrdﬂ t
protrusion of the a h‘ 618 Obj ective end of the actuator arm at

| east partiafmgpdf'ﬂ?'gﬁg etoheée I}Yﬁlo 1142. However, it is preferred that the
transver se ext entFigflétihepatisitpespitianviewdea sdrﬁ'ﬁlganﬂerﬁ)‘ﬂﬁn@trﬂfngtahﬁuttbb-j ective
end 246 of the act uatq}r}1 arm be sel ected t g rov{:ge a t1;J)_f})Sltlve st op,
preventing t NVERPLEFETRABISE, aFCording o opg.embpdiment 8t the pigsent B¥FUNendi ng so far
t hrougfo t he 15 WiHl@sQWﬂaﬁa 18hiaé¢ sdhbmatid)jpespdcyice, patdiald xglbdddhendpyddnor arm
coul d contact, the di one enbodi ne t he %uator arm may be
provi ded wi tWCBhéeSBFCtWB e°’?‘tpaﬁadé§mt‘ﬂ’8t“5§%tﬁ'jg oS emppimeptof thapirsenty
protrusion ifventdh; t hrough the w ndow 142. I n one enbodi nent, the
transverse extent 16% of th Wlnd E is at |east about 2 nmm In one
enbodi ment, the dagtitiltRyePPES VIFRL gpt}ﬁa gamppRontsaeqording donaembpditggnt ol s 5 20

t han about 4@1e?'f&erm@fegtﬁ@pl y less than about 35 nm In one enbodi nent, the
cartridge 112 has_a thickness 176 of | ess than about 5 nm preferably about
3 mm }h one enbdidsheit and 308 are side elevatignal pad ert%e\@fwt%wmwtartmwals | ess

t han about 7a,m&corg{,@ft@5@ghyod§hgwtofécbn,ggm{,ﬂe,qnﬁ enbodi nent the thickness

| 82 of the disk 114 is less_than 1 preferably about 0.6 mm In one
embodi nent, the @5%2b$at<t?él3@atse4ﬁetfgelqn§1‘t%§ Pmﬁlaa%endfzelswgmrs
preferably |§&§rd§dg&8eﬁ99&lhe§s6f%e Rs@Pfvaieadi ment the dianmeter 184 of the
di sk is between about 30 mm and about 35 mm preferably about 32 nm As
shown in Figs. 2 Egdkis aaPOBP‘i"\}@“@%ﬁ’VBé’aBtaBmeﬂﬁlﬁdqdoW‘et}’s%f 4 digitad gmmerei on wit h
the caggri dgs'ccaﬁd%gq& aﬂﬂbodlmeﬁm?thg phééntiehdges a housing 212 coupled to an
upper cover 216 and basepl ate The housi ng and covers can be made from
a nunmber of materlfl&I?s'*1S%ﬂdq}l@’ﬁ%@twﬁ”ﬂpﬁﬂ“‘Pﬁlcﬁls@émﬂpdfoétds%MWG‘FQQ@H!Hructural
stability ang thmn{é}QﬁmEseﬁhﬁ{;&g&@rl stics, but other materials can be
used such as plastic lass and the like. A spin notor 218 includes a
hub 222 confi gur &tigt é%ngda aranagiat gide eleyatiopsd pRdpprsppdtivsviawsef an gpticabnz 3i z 22
PCT/ US00/ 137336 lositink ¥ érﬂbdﬁﬂﬁerﬁﬁp\‘ﬂgt;ﬁ?&hnvExﬂ%nSp'n mot or provi des a
rotation rate betwee out 1500 RPM for readi ng/writing near the
out si d¥ di anet er Kigs. 2hv auhB arenagtial e ‘tlh‘@tlaﬁ% rid panspeetivgyiewsadon Rptivel e. g. for
readi ng/ writjng, neaf tuhgn érﬂﬁdd@ﬁer{?bf"dﬁ@ Rken?f Vgll&emdata area of the disk). A
data transfer rate o ou MB per econci1 hore is preferably 5

achi eved. The spiFig ﬁﬁtaﬁsczqraatwsaepspecﬁm aislwofraeIoatwsw@hﬁgleﬁtfqnov:drnoaxmh one
enbodi nent [ X of about 3.3 Volts.
The not or 21@3%cé%§,g‘é@or&ﬁg fo one g%ﬁ:fi h@ﬁﬁggﬂgng%lkggﬁdt hr ough an openi ng
223 of a housing Elg%wta schemptic) sndwleaati@abdlewupaﬂtiym aesstsectionogepivtingiarl 79 of
the c ridge 11 t rte ecei vi ng
arca 2" of OHEAT e iy 3 s fld St oclfBRE b3 Libolien B e SEERLCES o
f or engagi nginvleionnt or hub 222 W|th t he central opening 179 of a disk 112.
In the enbodi nent of Fig. 14, a spin notor 218 with a splined shaft is
coupl ed (pivotally, about axis 1414) via trunnion 1416 to a cartridge sense
arm 1412. The cartridge sense armnounted to permt pivoting about arm

pi vot axis 1418, and is urged toward the depicted retracted position by a
retraction spring 15 1422. In use, a cartridge 112 is inserted into the
drive 514, e.g along a cartridge nounting surface 1424 until the disk
opening 179 is aligned with the splined hug 222. In the depicted enbodi nent
the hub 222 is provided with spring fingers 1426. As the cartridge 112
approaches this position, its edge engages a camm ng surface 1428 of the
sense arm 1412 forcing the free end down (in the view of Fig 14) 1432,

agai nst the 20 urging of spring 1422, and causing pivoting about arm pivot
axi s 1418 so as to rai se the hub 222 |nto ~engagenent W|th the d| sk open| ng
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hub i nto engagenent with the opening 179. O her manners of effecting
engagenent are 25 possible such as pivoting or otherw se noving the
cartridge toweodbh2be hub, providing a tel escoping hub, andpth@sédisms as
will be clear to those of skill in the art after understanding the present
di scl osure. The spin notor 218 is couphked by a flex circuit 224 to a
printed circuit board. In one enbodinent, the circuit board 226 has a
cutout 227 to acgpiARda’l BESORIANOR GFDTHE pﬁ@p@ﬂﬁgo\mnﬁbnmewrsdes

t heret hrough, for reducing the overall drive thickness. The printed circuit
board is provi dedswhewn i g’éubl jcpqydingdo ope gmbegimenty? Ferevable, recordable

zer o-i nserti gncai Yoffpe ® 13 HRNRE 8 e Firbhblo SorfchiSoribd G 14 £ OF
comuni catin nal’s to tthe remal ning (2312 23 P /USOO 13736
portions of sum@ndctbbx ecaredeeb@ychavmg hreupmpwalﬂ étﬁﬁyld(adewersml/\kﬂ)hmmd hough t he
coupl e5 228 p)3s, RGP atlal SuAwAPTES | i YHuBRmehD iRNFediIROGAeNt, L e
i nterface (e e na Ive drive controller interface tween the drive
and the caném%)sémha@t%emgceh@@tmmﬁiadymw%by Kiodak, fyyconnegtiopevithal4 iselr i al bus

(USB) int erf d I g‘l’ﬁ?ﬁl 2 USB
connecti on, gﬁ&i WF\FE %@Eg{aﬁ n%g nnect’l on?r%@gttshgéaé?pl&t%g} a%glﬁeg or ot her
el ect roni ¢ described indLS atents 4,260,680+ad §23 LATH. ISIucieasmedmu igsnitabile dsa firdtn t hi s
regard a nat | i s t.Se Al t hough
L U85 1 nt or Pt gty SSIhb M b SRIHAGH ol AP o Moot Rl ' ot
i nterf@ces, tlzand das bgesedrvath aranga oﬁlmdhgm faquqnnme(efacfmnf #00nm o:talctsa tst or age
device, It %'1'8(? . toxs mE){eana%f Ehpt %I)aﬁagﬁn Hgggsﬁahcqnhsc (]t% fnvgﬁt%nd scrlg dhercml0 canera
appl i cati ons, RS PRl f etowrplenent
conpared toit bmntgtpesmthfshomwavélmgdslam @ gcbiuwtaﬂdrgb tsvsaehheﬁem smhilteaspet or age
devi ces (such P he |

sxtzEgarndﬁ h%her%dg‘ns?tgf&bét%t %ﬁﬁgutt ijfst mod fk ﬁ%eé% 111an d ownl oad

enbodi nent ,
i mge data fItspmtidipatet tgattaaliskd dhonaed wing sE’fh med)mh evill hosqbsxamrally Redf er abl vy,

t he d | oa Qcess [ ver romt e
caner 210 MIBESFEaTEE ey 8 sRR0R Bt B o atnifen
appropri at e ighhatvdzsdribed ire .SI.’ Bdény 4i816,84 F aﬁhurmy RldsatoniDatsSysenardd. dltd.y
transparent to.t.he user. ener al mai n circuit .board. 226 i.ncl udes
control el ectPHF a8 &X Pp%glﬁ?)'f’?’e‘gﬁh %R@sqcnstugsft?a;ec gﬁ?rnga .me%ﬁ’em%yo fhonent s
shown in theodt emhodimags denadlierdd tg (orlo‘thei‘@xseaumpgeelrte} @lel o bbth sadies dfa ed as
bei ng optical ., head ectronics. .11 ve el ec ron 1114. onents
of the. Opt | digid Bs P Bioy PSR Pl Do RTINS oFRREDT SIS AHitEe
phot odet ect Qﬁlﬁstraﬁr(?) ;ﬁmadlb] ﬁgsiehﬁ}rn@idgbdrﬁ}?ou(lﬁn@_ lluﬁhmldr ldft gnécmbletl @0 ambte@e (DA
converters are prefera ated,rel ative Qse to.the qptic arm
pref erabl y |?1p‘ioﬁl§eél"88f‘rg¥q’8 ‘f\”ﬁ‘ h‘éﬂg'fph e‘izl'gﬂg §.|4ﬂ eocﬁftf"i% llﬁéﬁﬂsealuect roni cs
subst anti al |ch5ntle6ﬁ(§ﬂ Wigh mhﬁwd o sgmnbtigid fihitgge didh, methpﬂet:embbi;ef@wm/erted to
di gi tal t o, ot her conponents. Si gng §P1118a, b

p

signal s re tra
are comuni P5dF “@t ﬁscRﬂaé&? éﬁp fipg the ganfer feag; POrgIpimIEng PR0ulnd e a1 head
el ectroni cs hii8 %24 a8l also Ghasetell ini providing tacsdalCietesentth bérrall dpsingldtahe hannel 1 C

1122 SO comu th a processor 1124, via a processor

"nter Bhce 1 eogeepnion1dtan we abk§I2 Bei SRt tut i BesafeliORST Y or e i1 a
read-only neERbéafifgPdtiohd 3bthe Ak BIi tal si gnal s 1128 are communi cat ed

bet ween the processor 1124 and the o tical %dquel ectronlgmeé%'he channel IC

provi des read an8igwi fePichgeAnger 9fa ‘P‘Q‘P&Bﬁ“&y Bt R3Fticlss ap £idh code
(ECCO) ci r cuithd htedidBdh thdaphid@svilBe hab ireali Intie &hbddiiferk of Fig. 155 8ladnflaPVDs. WO
00/ 72312 24 PGI/1JS00/ 13736 The channel (1 C 1122 provides servo control 1136
to power dr ilskypiathinezgal i formed beiveen the }E‘Blrﬁgl?ﬁ)t)%?he Piskol 14,pd theskerighsi t i on

not or 33144, sihgelSBididtaid ot & Bpp& W A LidlvES126\badridge Qﬁ"e‘h% ]n
i nput /out put_connector 1148 to a host USB interface (not sﬁ in

the digital thedepicied empedimentanmniiagjongpes 1313a45c, %é@“@“&i‘}‘W&?ﬁlﬁbﬁ?‘ﬁWS access
menory ( DRAMfaSs Jf (i'lélat gopbf1b#and lowet, 1261 éilrtﬁd%dJE&ﬁ on@ﬁl@tlﬁt@}dhg@tratelﬁltﬁ‘l In the
enbodi ment of Fig. the region adjacent the ge 121 2 of the PCB 226
cont ai ning the connect or for coupling to an optical arm 236 (specifically
coupling signals



for the |aser, the armactuator and the focus actuator) contains the |aser
driver 1214 conponent, assisting in maintaining a relatively short signal
path for higlwdéegseency 10 signals. In one enbodi nent a fl eerfjshiishde 234 i S
used to couple the printed circuit board 226 to the optical arm 236. The
optical armis preferably |ow mass, buf, has high stiffness, e.g. sufficient
stiffness to reduce the anount of nechani cal resonance which could
interfere w j . Qi . b S 4 d fromor
el udes 1 o moRet s Brites | 148 B, QIR TRRE bl e LS P LI cor

el ect r oni cs Other &byrinthsonfeguzations ean bgrigeds sych@s trovidingoeimies onftheclisifandur at i ons
that will b - Skl byl Al . andi ng

t he present %(r#, 2 gﬁqéE‘tﬁ?ge{%l‘%ﬁ’é’}%‘??%@F“Z‘?ﬁmﬂé?éﬂ?‘%‘%éﬁ?%“g‘“‘%ﬁ‘&e@‘% ng%lﬁ\%%{’ around a
pi vot axi s »68sadnhVWitlplut wishing émbesound bpanyathequpdtis BEG:ved thai abytinths can post

acepl bt e 228 cnp fudl o haRieBE AR AR PR ol MR T i e

cont rol | abl ¢t i2Gatisticatyl wmhkel§ tHaea particl2 36 a alze vdmmaenseratd wislh ordxigsr tR&6thé or

positioning the.objective.end 246 of the arm 236 adjacent a desired radi al
Posi t1 on of CPHEN bR rfaFRee el piei e gk 2 CnBdbiRo R PR B8 | oac
seek ti nme ofmeabtra¢ padiiOfonthe expected Siegmassof partiolesgegectddr Aaw patears abdily nay al so
be confi gur rovi,de, for contraol] abl.e ion.in a vertical direction
258 v b vake OB I REs SRALR b R S sTIAHR 1 foRr i e opeting 50" o
tiltimg the 826a, & whdnahprairidde 1t & remdvedfesm g dvive ttd €urthiej ecilieviatieglgd 246 wi t h

respect to a surface of t isk 114, e. for fac ntrol. Preferabl
oore s or Bunttoastn Puotel mties iy e e L cbspingo A eRr B R e REIcab gt | vo 246
in a fixed spakdalledsedtdui SNakidnatérs Fomekp@eiativospface afht bigk.. For exanpl e,
when focus is eféegtebj t?/ tilting the grm 36,rf[he | aser s?urce remains in
the same, fixed SPEARely hempediymyistonfispredate firstrsurtace mesi Jna bgst-sirfase e (e. g,
neasur ed al on@iudd) sidhes Sdpidietih FRAYB, the @88sibecolnpdsite) fe@bidafRlayst 740 i @spect to

the obpective during tilt nmovenents (although both the |aser source and the
obj odbive irrIayespchgd y ﬁh%éifgg’{mf Bg*i“he q'gﬁ??caif‘é“golﬁyfffhétaa 540118 hin gy j ng

tilt novemenrbmpared@ithd {uBRrad@iWhitinthey BreldesRited@ThéstcRGhieRiksdRB typidd® 001 72312
25 PCT/ US00/ 13736 proyj d?d by controlling current through a coil 268, such
as a bonded MY HaHPI10sE! ym thigk. compried 19g SHestrate thickngss typirallyigherangp osi t i oned
bet ween par abbgheoapaced-apart return plates 274a, b whose edges are coupl ed
(e.g. by an adhesive} to a_permanent nagnet such as a rare earth magnet,

272. Verti cal noﬁseiwsaazdmé’?qﬂ%\ww&ﬂm 1B6AY ? 5EPding m/fepey defingapoi | 5 23

8 conggnt ri Guynhést urfRE bethe BRk SuBPhdRhendKSdiPL TE R dA &M d eddrhiig W th the
hub or post receptacle 242 and positioned on disk-shaped per manen% magnet

276. When, dEmidiregtheonpebstaad Enisoittiiead Wikt ORpRGorsno et Jipeal Y rot ating
the arm 236 ARQMbrMe YK prict & refohin the reQuIdiRBARLTA. RAh&ddpidied hbolfitfens Paced
from the axis of rotation 237 of the disk 114) an enbodi ment of the
present i nvdbrieendipe e madayp efsh singlefilm it Haerredgn thin wytinglgudiang t he
rotational noEenhoiedics RRcIGRIcSBbn B Sther3feat-fosRrahCin@letiMQhot shoWh)V@hge, such as
| ess than about 5 gmcn®, 'preferably | ess than about 1 gmcnf. Features
that @&ntri tsgpesitedonths exteriorsurackiohieifiie 7HeThecqnbgwgfion Fiauibaraydnd/ or mass
of Corrponentfgqsmpé’ el fhé tﬁ@HQ’JeOQtJﬁ%e(fﬁHldmmﬁéasu‘f‘ﬁéigir)t aHlEb@ioggt_(glhe@E%trﬂgs' tioning

conponents relatively close t e armrotational axis , and preferably
such that tH82xadiophasgrcentable thfrmplehampsterics and the like. da sghepepbodiments,or cl ose
to the rotat; IS e : t tCiy aloll a cut - out
286 for enga{{g?ﬁ%%g d%%%ta i4t(c)) g P‘fy‘?‘i"t%g&g’fﬁ%‘%géa‘ﬁg&“é%ﬁ%@? flnﬁﬁék{%gr ed

posi tion, e.dgpicteHenFighB.cartridge 112 is withdrawn fromthe cartridge
receP:ﬁ;BC' € area gode emh§ABALAe Fﬁ%ﬁ?@ﬁ: reiBwrife Wam P Refsd e 4411 ggﬁgh an
opening 292 is noved, 1T n respons 6 Insertion of a cartridge PA%%in the
recei vi ng ammatididm2&mpotite rpéording tayer 148 tbeforea@aching, the readrdahile Hetariphasri s 294 to
a position disen fr ) . iEl , i trate
operation Ofc'hgnggﬁ]ﬂ?%g bﬁ]?gg’%pgg%%&(ﬁ‘ |§r§gth'lte: 3g§?1%§agb%agfﬂr§g}l‘twg% glto ﬁeﬁlipﬁ?esent
invention. In the enbodi ment of Figs. 15a, b, c, d, the latch 284" has a

| ower surface which includes a ranp 1512 defining a ranp angle 1516 | eadi ng
25 to a detent 1518 configured to engage the upper surface of the optical °
arm 236. Preferably, the detent is positioned and shaped so that when the
armis engaged {as depicted in Figs. 15 a and c), it is both retained

(agai nst vertical and lateral novenent) and retracted 1519 (so as to nove
the optical end of the armaway fromthe cartridge or disk area. The latch
is nounted to permt pivotal novenent about a latch pivot axis 30 1520. The
distal end of the latch 284" includes a sensing cam 1522. when a cartridge
is inserted in the drive 514, e.g. along cartridge plane 1524, the edge of

o o " o o o A NN



PCT/ US00/ 13736 axis 1520 from the engaged configuration shown in Figs 15 a
and ¢ to the disengaged configuration shown in Figs. 15 b and d. In the"
di sengaged cowbiogem3st i on, there is sufficient clearance, WHATAISe®3emt t O
the latch, that the optical armis free to nove | S28 away fromthe
retracted position and is free to novejqaterally (for tracking) and, in at
5 |l east sone configurations, vertically (e.g. for focus). Wen the

cartridge i Shepdré Fsaemn@mfs r€uatdable filkh 742 Brbebrdbhg films ﬁhicﬂgre&fa%ﬂsﬁi setged (e. g,
by a spring, not shown) g?bﬁqv\gl%#he en agerrent position shown in Figs 15a

and c, and tR¥hBgREIgFOr PR Starsuch ecqral s S.@Eéb‘“@ g. by

the ramp 15kgo »Janeneﬁg ﬁ(@‘?opbomnér »ledspréfe 8 Ii1bds MhnlaBEut 30 i FoeNRI-Goed 1 n Fi g.
3 the notor 218 i s ixed to_ the baseplate 214. The board 226 is pl aced
with the mtrmllﬂhﬂmhefra%nnﬁ&& ﬁf@aaﬁeéﬁ@swﬁéa‘te ip oonnegtiop withdhe thick cyi t 224

of the st orygdirak (296728 of Be ﬁc&mé&ﬁecﬁ’tﬂn)ta?ﬁmﬂ%& o@eﬁerceirbzt%@by thbe arm
actuator and the optical anm are_then assenbl ed) lex circuit 234

i s then coupresgneefthedimdda ye sufficiently small phag theee ip l‘tﬂlﬁ(ﬁa?ddo 22'6’d°T sichise, the
car ni dge 112abb§atioa§%&rﬁ&sighﬁguﬁbeaa-@ﬂnebe&pgm g tﬁpsehkaametr&%nﬁl?g[ther?)lZ 15

engage the grooves 148 pushing the slid back to position the shutter

144b in the Hﬁemeffmqulyﬁtﬂ“ﬂsssuafﬁ@”trmh@tlmtbe repdwrrite belamp Becauge Wi mgage t he
arm 236. Theydj a#?dgh%lah%hmaatﬁd i ﬂassboe?&zreqéh,ﬁg:@e FRbRAEDER 7218 N
response to si S received through the connect 8, current 1s provided
to coilld 268 nebtwedy anis, tthe fastsud®s medium of Hhe pegsent dnyentign,singgding dhatt r acki ng
and to pl VOtlllBQﬁteﬁqmlé%{] ftﬂﬁrremgﬂh é)ttllagra%aﬂtmstaqgo ?rrdwa{i Jujug 20 from
t he receivi ng area 25 e shutter I's automati ca ose SO as to
cover the vvlasnlmeojﬁﬂﬁ@owﬁlrfah@paraﬁg&ﬂoﬂase!aeﬁl@m!udmltlhqsethattw@@scrimdone

o T M S oy, Sl 20
114 pr ef er aldeycrivad abovedhrafleryof gfrora eias @Slgsbdmyd@nﬁhﬁrSUM@w thigkifease of t he
Sk Y3, rOSRER, AEUEN Eol FR B PRSicoo L RO RRAE o BT 0

recor ded usiMé4 and démsityterhespotaseii :E@rtbefr tBerd lwbhmteesrls)wealqss mcke fost-ch of

0.74 m cronef, e a e er cond. In
one enbodi nen Wt ﬂ%&g' ?Pﬂg ?@?%?}pgfl%g‘rre 2%0 q ggcglgubét}waﬁés)w% ?Lhcg t{?g i nsi de

di anmeter is @bmhed ibdvcnmqlmmlmdmn@ Fig.dat)a Thedilgaic Simdal4eis safaintl@. 877 '
square 30 i u Th rot oF

preferably gfg) (rgg%/(l)lﬁut |f§égls&{ g?a%cgsndg‘s% r%gu 3Psse%r%co°d?cg'bev§chenes

can beolused, relamdlylslnaig$pot giee (andwhusmia&e@ High ﬁeélr/dwsarensi@msa ezasompble, 8/ 16
run-1ength i ni ted (RLL), with Reed-Sol onon error correction code (ECC). As
depi~aed in Fig. 17, in one enbodi nent an optical configurarion according
to the present i rihenbiligntoi atbievde selativelysamngt detaaapaity anc sopdli disk iaasenbl y
L Pt er R S M S ARG TR SRR, o
236. | n one medned\anﬂmtpomheonlsmronsxﬂmhec@vm 1$)tomere(dedl‘harpoareseqmmirtduct or

chip suc In a preferred. Q i ser source
Co B VBro cateeriadie Sy G s leBrndrPio RorLE & Ay SRR ol p23

VCSELs ar e déselerateahk disk, Urﬁedeﬁfﬁg‘-}m moﬁd%achpéds;&a«ﬂatS,g?&hr&ﬁﬂ lodaﬁaf er abI y, a
phot odet ector]arrg 10 ﬁ? such as .a, quadrant phot odetector array or a cp
phot odet ect of "HYT %asrng oty PAYREARK1y with the Iaser, on the chip 170I,
|.he. in an Ib nt egrﬁaﬂﬁdgldﬁmmﬁﬁgdmxol{m&hsbtadnffamﬁécﬁﬁ@h%hwggﬁgxeaﬁxﬁcﬁ‘tor E’Ed on
t he same substrate ubst r at L.n o qdi ment, the
detector is ¥t P‘&Fenééﬁ‘ie dﬁ’(,gt 6&-%&3? aPI\?éWeIF)%@ne F‘?{’c‘-‘%{j’faﬂ?‘?gﬁ’ ovi des a
nunber3gof bemedtiation of Fig giB) ar@blti-filfi) egordiigiiayed f740miHctudgd ﬂcﬁ&ﬁm tdi is 15

relatively economical, Inte t|o makes it SSi eci deternlne
the relati vepci‘ﬁﬁfs‘ih?‘i’ﬂfr@m#& sﬁ’é Brbet_’t“?i%t“éf’n@ ‘é{légl’%"t“ga’% Caxial |y
(e.g. to posfilki 718, ddjacantysaidwith PRI8) 742 T4bat &F@ldd%y(aﬁa@emb@ﬁﬁﬂi%tﬂe a

desi red spaci ng 1812 (Fig. 18), such as about 0.05 mm). This can be useful
in reducing or elimnating the need for positional adjustnments of
conponents during assenbly or maintenance of drives. Sonme or all of these
benefits 20 may al so be provided by using a hybrid device, in which the

| aser and phot odetector(s) are formed separately, then nounted on a conmopn
substrate. During data witing, a relatively high power, preferably
vertically, linearly polarized beam 1710 is emtted fromthe laser. This is
generally a divergent beam which (if necessary) may be collimated (or have
its divergence reduced) by a lens 1709. In the depicted enbodi nent, |ens
1709 is




25 provided on optic part 1702. Optic part 1702 may be gl ass or plastic and
may contain conventional (e.g. refractive) or diffractive conponents. Optic
part 1702 canwbeorstage in a nunber of ways such as by nol di ngraedosiyisg or
machi ni ng. The beam 1710 then passes through a birefringent conponent 1703.
In the depicted enbodi nent, the outgoi Rg beamis undevi ated when linearly
vertically polarized. The birefringent 30 conponent 1703 can be any

bi v ef 11 ngent, falid #) 1P HENfafRld FE 7B & he
application a(ég]ﬁ e wave %ngt hs§ge ? %1 ﬁ*& Mﬁﬁeggg@nggﬁ%fﬂe%%‘wg beami s
converted tdilmmdbfénespi@lommml&urfa f the resptdingliyer 340, 6.e1is inétiadly steachr der
1704. The b es the
mai n | engt h B isiAreEnedi . Wosed sl Al ) KO mbERet BRI G,
mrror) 17D5c;arbmh|ocbthcm»yeabe=,smtangrnatergdlas)sslmwnpicaasbbldcposircﬂ @stbe gierdtionaleduci ng

t he rotati onal t he optical armassenbly, the prism 1705 (and |ens
1706) are prself%crea%?ﬁ;e%ésausérlrall as possible. An additional advantage of

maki ng the pri smPlrétEtEblanHeﬁlmsmaﬂcﬂx@(ﬁpﬂacsmfdmg1a3&r7¢03(1suc$maﬁlrm742m¢panents are

nore readily. Ialv i C.,0r Iastlc The beam
1016 1 905 oo 2R fig e phE i e oSO R I 1RF hreBEV AT R, SR es e
obj ective | edbautlif0Gm mh,q:réfh:ebnyemm}dmagodt &9 am. dhe trdverdingskayek 707 is 1B¥sef er abl vy,

faci i ftato drovRaRIQ0hBIF b Sl S o 10 Bl BeL S o vt

enbodilgent, 20heén priestn 1705 and | ens | 706 are integrally 10 for rred (made as

or froma si ngl e e t ower d re di ng (when
the | aser power | crréﬁ%gaé’% g@% 4236‘%@ ¢ forg ?‘Pﬂlga WT‘%Q’ 8"8298 N the
beamis r eel@emﬁerﬂmkne‘nrsombtreherdm@mmwﬁrzfmbuﬂhsmmwaﬂitteaIahcyo;mcaleyter sed

direction of r t|o olarlztlon Eﬂ_&ower DL he refl ed beam wi ||
vary dependlrﬁ@dO °h"ér|'t VPG EC taﬁépa‘?séé’ ¢ Bi‘aﬁ’&’l?’i—f r°'3n whi ch
the 15 beam dhalcagvﬁ;&edoy,e@nu@suss)@ DERVFR YSdnypl iy ahin Br SlSocyahhe dy flect ed
beamretraces its path through t he. obj ectlve | ens 1706, prism 170

al ong 1Subst a«ﬁtl'irafm‘gﬁeﬁ%@b SIS pegoriaklesych a50isT Phase thapgs rpﬁsmr 13¢GeTash) 1704

the beamis &QhugREbRPtda0 18isARb bdRileab uédanepﬁcanpbvmtbxzﬂkam Ah@ibet &f
encounters the birefringent conponent 1703, the heam shears .in a horl zont al

direction, 19PHgallya¥FittenfRatertds a5e IOt APBlcdRne Rhographie film. Inpar g | e
20 to the orj:QiaQedneRaBBUIMEAD theRbtordhbRIRGHHEH fikY 782 rbdtardidly Blecth&llg, such as

about 100 to 200 nmicrometers. Waen the reflected beamenters the optic

conponent 17®pdugtive.on datiFratis chagggs %l‘ie@‘hﬁ’theélséllpétﬁ@ﬁ?thirﬁb@ cogiyibytingstog

cyl i ndji cal ﬁrﬁ@&f)tagl%f Bifa- bﬁﬂuﬁrﬁﬁqésegr BiREO dEhIR. d?&éf&%ﬂz a0RY de714. I f
the astigmatic element 1708 is a cylindrical |ens, then the detector array
| 714 shoul d Bformatrsesidedoiahe seardingreyes dneonguriactively, 1 thenkighs isignall s

derived fromehfgedfinPht Racias ﬁa@b(&orédhnﬁ%éd%ﬁll%@ﬂﬁb @aéuaegavo feddbabi€aridsed to
formthe focus and tracking signals (or focus and track |n816error si gnal s)

requi red forpawes adistient( s well a5 foprepdaut Afthg atat The thickuess pf (hetreqerdable1717, as
described belon) 3&% ma&kenéaed&ewﬂu%y&lt@ﬁcﬁéb%;@pfactﬂeié&cha§ abiRliivity, the
recovered store lgital data, ih a manner that will be understood to those
of ski2sl in twanepasericyhermel proprstiesand diediket he present 30 disclosure. In the
embodi ment of F &g oddenfiintsh ueqla&&alagmm:qpaypaa eddftedi e edupaid de both
efficient read and wite pat (pot en approachi ng”100% efficient),

and good  \W320&idzhae pecddemOPIIgSHMSIE 8IS ls”eﬂlawfﬁmmfy chpmichByseesisami4 from
reflected |i | e and
| ead to noi s‘%rﬂ’éu % %dt%%aqﬂmggﬁnﬁ&gig%@%g;m{é%ﬁg@gﬁ%ﬁw%ﬁ'e’%g@% t he

| aser and debeeddposited riyagputieringb evapperatipnl et other mepwr Fhe mateviak eqnpositigh, on

separ af,e S”b&%&?agee df]& Bitidhf £rﬁét§rg) )na B chdled 8BS op ?i&’af .l:l(ﬂltlé%lgltl laf 1agér may be
econorical |y or W se SI ra o dse an ed ng laser. A

pol ari zi ng bemtitys Fhickrees mapbé aptinrizertoqudke usoof meélastbduemeltstwagn thehe |i ke
may be used to direct the returning beam 1711 to a separate detector array.
It is also possible to provide a system which does not use polarization

met hods, as depicted in Fig. 19. In the enbodinent of Fig. 19, unpolarized
out goi ng beam 1920 is collimated (or its divergence is reduced) by |ens
1918 on the 10 surface of nmufti-optic 1916. The beam passes through grating
1919 which deflects a small portion out of the main beaminto sone angle
(not shown). This deflected portion is discarded fromthe outgoi ng beam
Upon return fromthe disk, grating 1919 deflects a portion towards a

conbi ned grating/lens elenent 1917, which directs the returning light 21 to
detector array 1714. The grating/lens elenent 1917 may, as in the

enbodi nent 15 of Figs. 17 and 18, have an astigmatic function (in which
case det ector array 1714 |s a quadr ant confl gur at| on) The system of Fi g. 19

o -, = Y b1 o



the arm 2407 has a flanged or inverted-U shape or inverted channel shape.
Positioning all the conponents together assists in avoiding optical

al i gnment pr 3 e@3i2hat may occur as a result of novenent BETAISWANB6 on
(e. g, nechanical resonance) in the arm In 25 the depicted enbodi nent, the
obj ective 2401, a spacer 2402, refractiyve/ diffractive el enments) 2403 and

| aser/ phot odetector unit 2304 (bearing a preferably integrated | aser and
phot odet ect trcideht sprfactQad the fiémAuhstrate doundaryitmanpeoe. cotiplinguwg theanitolam ng 2409

at the objective end.of the, ar i cted enbodi nent, the

obi ecti ve 2RSSR LA e PR e B 985805, oo, for

i rr? ting penet raThemielaj‘tnctﬁiﬁlsOMaftr;ifpneeen&Qartthrfau@hf ﬁ@nﬁaaiul mbex/dgmamaldow or

ot her openin Pins 2410 er, gonne rs of t aser et ector
unit 2304 ar‘rgl‘{fl&?ﬁéﬁp°sé‘e‘82“£%& aAfCi\e g gRay bfd"g%’ "c“d’“ngE%{ﬁ S'g fSocessi ng,
power sind/ obf e te¢rdigimi42 In tthﬁerdl@ﬁﬁ[mmMane Ebtgﬁzen?x'éébr&ﬂgﬁ&x b simlar
WO 001 72312 30 PCTNSOO/IE736 to . that of Fi 83 24A (é . provides for
subst ant i al P 1 $a0 Bo¥ide Shemugat and Bgisture profsetion a5 We és d’@f &5 RSB of t he

arm 2407), exfente. Wkatit dahprooiabaﬁhmmaﬁﬁan foRédubéig@mvé@ive tsoli6PEBIM@E t 0) a
turning prism2511, and not aII lchcal conponents are on-axis._ Fig. 25A

al so i ncl ud&sosking filmju ¢ spipnipgd ‘61FW FRR\Ioieryiseredyas sonsitiyity; 4400 BPA and B

illustrates cé}ﬂﬂs@ﬁi’@oﬂb AR bt ami- feﬂ@étﬁmélﬁﬂl:tfbﬁ a6 Féh&ﬁmgque/ﬁﬁn s IFfEhchidA
illustrates a net and apparatus involving tilting of the optical arm In

this &hbodi Mgk and thickness. dngerq&%f%nca@aﬁ@remsvfalfobw opgld oz ymbengl t he

obj ective | g{ﬁ,ogezqgclhgﬂ‘n@om tioned appropriately above the noving disk. A
current in coil 238 generates a nagnetic field which repels or attracts

per manent nagnet 242 whi cl§ORERliAgOR EQRpenspting foy dffesepgesiniferifidm ohinick r espect
to the baseplate of tl@ﬁerﬁﬁﬁﬁﬂ?}o)f)ex%%roﬁiér&Qﬂﬁaﬁﬁiahégéﬁleﬁtﬂﬁrp%gé%%%ﬁ current
in coil 238, the degree of ti may_be control |l ably sel'ected, e.g

provi de any desired tthermakspamsiop eoefiqiontsihemmpdeappcititsfhermakopndpistiviien a f| rst
attityde 2014 and a sgaepdi@ttitude 2016, so as to control the distance
fromthe objective lens | 706 to the recording | ayer, and thus control the
focus. 15 Fig. 20B is an EPeangingconirassp &t hemween fishtaeficcten and abrorniionesy t r acki ng
servo (in a view di r%&&%n%ewtﬁe&a@cn@&k&%wdwwﬁmh fcljnésg'ﬁxcﬁ{mltac@'l 268 is
positi oned between two plates 274a whi ch de and concentrate the
magnetic field from pﬁérarwmwaﬁagln@%a@wzogu “unag,”"a current in coil 268
produces a torque about tragkiR%-axkwendn dfﬁﬁ%r 1] | SRk off focus
servo mechani sm are |IIustra g |r?1ﬁYF?en é A %%g %dt 7. 1n Fig.
21 A @ ball bearing mwstunacﬂasqsmt@gmtcél@eftqnbﬂthsszS erla@kﬁi ergfremithe 256.
Coupling piece 2101 i &gﬁj& PP 1ieL 9 d r ¢ ichis
inturn nounted in a e?llv gsaflttl onl %\A tcﬁdd?fggtsgg@'z&gtcgﬂg ? ggséégr;%%somsepl ate
214. Focus position |p;irtevéqswstbedhkbyﬂthpmmqrﬁyns/@gt7ége to transducer 2103,
causing it to expand and rm 236
relative to the basepl at e% éﬁgﬁmeﬁgtéﬁa&ﬂﬁg én]é&’ aEé @ra bl ig. 23,
the optical arm 2302 nhssmmtelond)s?mmla pi vot bearl ng hou5| ng 2304 pi votally
nount ed for pivofing ng 2303
hol ds gptl Cs suc&{ as g@&%t del‘%l%nl?ceﬁ?ﬂr??%é]?éithgé ?tf?l‘éeefﬁ?' -ﬁ(@%ﬁoa gtgg&fegr assenbl y
7 (conmuni cé{’ﬁnsngpmctﬂam ghamtamumwsb dygympdiaesinceiit tslmctd@maatlﬁoﬁlb'ehe circuit
2308a), a b I 5. The
obj ective eﬁwgb ogihgr m%hatp% 1§91a§1§{)dj, ?lggéfehtun ?%‘t"‘l Xa%sb%egg%gé 2301.
Focus voi ce usmghreﬁ'@mﬁr filwhargla dogble pessof ﬂwdm&ndl’he\reﬂ@nwﬁhﬁ;) 7e§6ganbﬂ a a flex
circuit 230 0si n n ( 0l 72312 31
bCT Usoor 1.9 el i3 ’ﬁ%‘m%ﬁggﬁg‘%mﬁhs‘&’n\ﬂ?“m%%%m Shathe hEals Mo 7237
magneBdc fi edﬂ;bct@cm tjlmsfarc)gmtrqﬂgrgmdahemrahgmwnwonsoandshqvm usedmlnparhat a
current in c0|I duces 0 focus axi In the
enbodi nent §F i‘-% t2‘&“"}3%1‘“55[’ %latﬂﬁ "eved b ?hé‘rﬁs Bl}é ?sﬁ'g ?%e"?é of t he
optical path fromthe | aser 2712 to the Obj ectlve 2714. 1In the depi cted
enbodi nent, the laser 2712 is nmounted on a sl eeve 2716 which is sized and
shaped to slidably fit over the near end 2718 of the optical arm Z722. \Wen
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 denodul ator and other el ectronics 2728, shown coupled to the sl eeve




10 2716, in the depicted enbodi nent), an attractive/repul sive force
devel'oped by interaction with an annul ar permanent magnet 2732 causes the
sl eeve to comigesbl y nove fore or aft in an axial directipetuddiidne
affecting focus. In the enbodi ment of Fig. 21B, ball bearing 2102 provides
rotation capability. Coupling piece 2101 is hcld by flexure plates 2106,
attached to rigid block 2107, which 15 71s attached to the baseplate 214. A
current in GalikcoohiflpraddhledEdHed rdr AriiREbiGO Ndlelch with Bt [BAhES 2
magnetic fi e?dd ﬁ%c%aattrgcts or rlelpg?ls the(ft o?vpct ﬁe B‘é-r}ar?agr]leg%@ gﬁet 2104
(via an air syksirpte itfeiémpy bemeleHigand may agt@sa eeflg@or.o bend in an "S' shape, and
therefore alter Lgr@} f t | T rial and
di mensi ons of thtern%f%? 8% Tg%) ;@gn%r?pghfo? gjﬁg?%?eﬁcmeﬁg ﬁ}el§ n%‘glltﬁgllll‘g%ga

sui t abl e r edhvd pedradhsspmi ifi glatat inaditeot gmeaet. dAn20hssidf filoi 24/ bateeancthbandwi dt h,
but should be designed t.0o m.ninze trac ositian.crosstalk.. For. exanple,
o devays 1 dsbfing FF bRl 12 bl FoP BlerieR? AT Bnksion B SCK: g
error and/ orsulsssrafepasiveelltas aoRifyigg the peopeiédof tharetardjhg fibh whéreit Bldepwited,

descri ption, nunber of. advant ages of the esent .inventi.on can .be seen.
The pr esent MRETF SreBPutER B0FRe B o kS BhERF Frab Y SRS IBRAR: rmt o y
25 0.5 Goyt @mprvedsandtivify addicaording nniésmin.dn adgition, thppdhesiomtiliraday pib¥ide 200 f ul |

color, high resolution i es .t surface f _an,optical disk_cartridge
02  hbout 37 atfaniees. et sbulbieif i Son byt o A0y 8 i Bhp gy or
acg:ohmmdat Edhéb mem]adl:)lgiin?iadtioﬁaﬁﬁi exanibld, ?ftﬁeﬁng(:]ia &%}ashtgvbmeﬁh@ig?,&hensﬁape agd
wei ght not substantia exceedi ng_si ze, shape an i ght orr espondi ng
film caner asdef@&}@lp Senty) fhedalp Og@agﬂ??’( 19 tb?ﬁ“@é&é‘? ars‘aﬂ,‘e\yg?y Ferl; BF‘&“’B‘QP ng 30
subst anti al Ifjimé) BRG kehs hivAd -Gamgamomsas di scussed above. The present

i nvention provid drive 514 for an optical recording nedium having a

t hi ckness 512, vﬁ-g? hSubstate J%Pﬁy?fllﬁasﬁﬁde‘&)ﬁf YPRsPUENt A 3bgorgimey iy
accomodat etholyarBoshitlort BMMA B dy B2 dIdssivnvpting] @ystal \rferad FibérpBeb2 ortther

PCT/ USQ0/ 13736 si ze shagg and_wei ght, not substantially exceedi ng size,
shape 1and wanaifrtal-y eamrectBibiarsreflyotive raording & that fhe SRUcabRrsertisahte ¢ he

thi ckness 5Zhbsaatt i fluéh méfedelked N sbhtdE afY Raripdedtn bbdhitive @GlsBhtet O OF
conpatible with a %I’épe 11 PCMCI A openi ng, such as being about 10 nm or
less in thi cRaYesasab Thesebsaie ey Boplamr ter odsermaiting) g prezpeared.suqhsone
enbodi ment  tRenaRDTRicRiSheRd ohlh 8e StTiViEnt 1S mBRGHE mAhaRithIAblelaRSS sudhhsONE
enbodi nent, the nass of the drive is | ess than about SO gm preferably |ess
than about 3%mtn. The present invention provides an optical data storage
cartriyge whi ch ogf b YsSHicleBrit AU Qoh WE bbrd bl £idn atﬁérafagctm,teab' e
optical storage nmedium Preferably the nediumis fornmed as a first-surface
medi um i . e.requeingier avoiding, &g-i SCEAIINE qrediTagien Prbigmstagising droméusherehasr
provided wit rtfl:le?ﬂtﬂ%]rk Bl f rhsk b P lﬁsstifm?ﬁ{sﬂﬁfrfat:@ﬁé&uhﬁve?é&hﬁBr%@c{eﬁl |y no

optical effect o e coating. Because o e relatively unprotected nature

of the fir stframeéniest andiel eanfamination (igluding Jdetarlpss raslting from thy entisaltort he
preferably r j S i . L Eu; tridge,
preferably orﬁéem\%ﬁ%ﬁ'téggﬁ%ggypggg?ﬁgﬁUlle@%‘%tHé\}?%%?ﬁ%%‘ﬁé%?%ﬁ?%@@"% seal 117
to pr@bect fthoptigalstrm apdior read/waitecheamy obhhistsk iamsperinlly Biektdn a fisstnetdcer abl vy,

t he medi um i } I I j j i in

avoi di ng st a'ﬁ?%ﬂg’r%}ng?%]g&{-%:‘%%?%ggdg% Hér{rcgfl%rﬁdé Flgﬁl'éégt‘rﬁlﬁgﬁgfg%c?i?g%?y attract
dust or ot hemckarthatranspare layas 7Holllesiragddan e stéondsudaneimdaim efligdisg does
not have 't he, et ShallCarhantnalh 8 3O%ARLAGCHEh AMENb0alRIAGR! di sks,
so the medi a are advantageously prote ed y ousing 1 n an enctosed
cartridge. Tiroededbyrtbd wallssifghrei dartridget11di sadvant age in the case of small,

appr oxi,nmat el y 30 di ter, disks .i.ntended. faor. portabl nsuner.. devi ces,
e 0 oul o b Gt SeS pELupd et o RliaP bl it o AR CE Ly o2
cartridge r agatemdtdlaitiouph otheeprpeees:s (sneh orstaaipir@nmechiding apd the Bkd)iandothayer, due

to the heavy direc andling th woul d ot herw se..recei ve on thei.r optical
Surf aces. MG (spgle gl S e ity oMo e FiBe e Py B8l (e
magneti c because to achieve high density, nagnetic storage requires very

| ow flying heights (such as about 0.025 to 0.05 Vim which is substantially
inconpatible with a renovable cartridge since it is believed dust cannot
econonmi cally be excluded at this level, even within a cartridge. A
first-surface media requires only a single substrate, that may be typically
30 injection-nolded pol ycarbonate or acrylic, onto which the recording

| ayer or stack is deposited. O her substrate naterial can be used such as
al umi num or other netals, fiberglass and the |ike. A double sided version
of the disk sinmply has a recording | ayer W O 00/ 72312 33 PCT/ US00/ 13736
deposited on both surfaces. This is in contrast to DVD-R where the use of 2

S ~ I oy - . e




over the visible and near-infrared spectrum Additionally, the tolerance to
media tilt, substrate thickness and | ack of substrate birefringence

probl ens easawo boz2si2i ve desi gn and enabl e hi gher storage deasseoas7sshr ough
hi gher NA's. All of these features reduce the cost of the nedia and drive.
15 A nunber of variations and nodificafg ons of the invention can be used.
It would be possible to provide for sone features of the invention w thout

provi di ng otReycan alE@lSe @K&Wéf@rabl%he‘cﬁmﬁ’dk%%b@ 1@f&ﬂe@5ﬂ%in@%®?er@lﬁ’lﬂﬁil data
st orage cartrldg)e ich is renovab ha relativel si ze and

rel atively I(Bgg @a@&mwaml%awgﬁr%wdlnﬁg‘2§@rlcwq by Hbraw%wt—'lﬁma des of
the disk. A iRaisd b Bd Q@tratx{ah%js‘ifen%fan@ﬂﬁ 116 emﬂaughweeaﬁtsofannmafﬁgem
described 20 in connection wi articular type drive, It T's possible
to use the dapictsifiager eoip ridges léﬁbbéh%semvéﬁphmwa ed, febmmp!q, #ithedriv ivt her

si zes, SShapg;?ovl&ﬁv% %Usﬁugﬁrﬁ)lfdggéjbéfﬁﬁme&atnﬂmgtsIhB@n)Oresent i nvention has

been described in the context of providing optical data storage for use in

connection with & §¢denictedgrehodient, e leadingedee Bofshpcartidgecld 24red thy st em of
the present hg&v\‘zﬂkhm ﬁl 51 éﬂn% e&'ﬁf?&’thfe%w?&#é mElM&%%axﬂImr%?éeﬂteﬁ rage 25

i ncluding storing dat & use by conputers su as person ters,

| apt ops, vvorakglsd fatésdAéa, lami mayde piokided withhonggemprereqessss £38asb,cot.difwhichudi o

pur poses, i i f | i vi deo or
ot her vi deo ?Jty:){’(réagge%i %u‘%%g%ggso te\E/(())dl}{)é' @Ll?ésﬁ%%’ ulrttlgérarl]ﬁ&r]do §rns°‘én3f@r dat a,

per son@l i nfcbametenistins of thtacatridge A1 29r Wisdti U4l sudhtaa datadéemsntsf imatbeonf password

"0 or mat § on T gipleRe} B fandhele Pl IR e Bl byBiq dbd 20 card
parti cul ar | yingely ot sigwonsasnmnqdrimﬂledevefa;milhb@clm‘rtdtheswf skilhipehesysifiem and| or

di f th > ' 0N, ' i .q, t
redum of ¢ U5qBRRTFL p BASA bRA 3 Mt YR s BB b o
transm tti ngepfovitiztl & aceorgmodrtd M AovatdbwrlAR isifomdeddn thg upparsunfiot 116 m ted to

oo, Thage, DERAE bR Bl ot o LR SMGRR ool B st oot wona

(or f| xed) rmﬁaoeofﬂmdmﬁu(tm on devi ces, portabl e or fixed television or

fevi cos. " gam ng. B G SABHARGPALL e ot BEET TeLeyr BLBOr ot B R &

canmeras, autsorfades beths tdisk a3 1snpromtibtierbya;mbrmgahe windews dewl%emthpufoﬁhase or
dlstrlbutlon devi ces s autopatic.teller oth ank

machi nes, v&NYEHE ﬁ?ﬁ%’ﬂyﬁgas??“a?r?ﬁ"ta éla]:vi%ﬂg‘ 18 FFPSB?{EME‘HE tan\? f'f bl e nedia
i's praoi ded off theaeag!varite Behm) E:empizs of exver matenialpinelfidy, ghhs}@nﬂﬁpblycﬁhdaedded (e.qg.
nol ded) servo an t a header .info .1 an. ch of

descri ption abovgm&ﬁeserﬁ 85%8'&” W"{ %%‘g’grt&? W&%Wﬁgggg‘t gagrhecglo[s nedi um
it is cont eraaﬁa/amﬁledheetshdut@s 144k, bc@mrngabmkbﬂuuacpmty Y53 engagiag siiumter Vi ewi ng

stored i mag h [ e canera, .o re-yecorded,
e.g. mass- dﬁ'Q ﬁ%{ﬁ Ed% FE‘BB%E‘B% %ﬁﬁ"ﬁ) Sh'gffﬁqa@c‘ér“&ﬂvﬁﬂﬁlilget\eﬁé‘t ive

gr ef erably hpzmva ?wermy E‘eahﬁg’i@osgm wid dnfope@pesitiohitd yezqﬂwhcgﬁﬂemﬁghftaalt ur eg,

ata qr other in mation can be, pre rovided (i. rQ al ready on
the dPSk whotindaw 142 P E959eing SBEfa °fd{“haﬁgﬂg gﬁegxﬁ%ﬁ‘eﬁa@% 2d3 user) by
pre-recordi r&gnﬁgﬂma&ac@aefeahtmddavak ot dSRAVAIelod, such @E de sauei142 d~~t a
stream or other infornati oc{})ﬁ or enbeddi ng M%\/ﬂl ch generally invol ves

provi di ng sdhaitematicelly meued{q the %BQP%{WEI!%{ %F%%ﬁ%%ﬁé?%?m%ﬁéhe as by
nol di ng, st pRE Adis eFMdn'thlbﬂ mEVBBRIB dldheddtd/dr Blihg R ition Whe@leltdririape t O
pre-providi ng data ( efg Qontent such as images, nusic) prograns, and
the like), 2 jyremayed; °§bﬁ]i‘é B¥fbodi nents, servo, formatting or other

non-cgptent, i nf @re@aammﬁé ca@thd§deLQ| mekaﬁﬁgﬁaﬁttu h&SniRodaRReedr@ndéPVi ded
(i.e, prOV|ded in or on dia as sold or distributed to the end user).

Exanpl es of bguvnawrrﬁla”mapf 'éﬁd’alr 114 dp gresmbedinsidhe driveds prowided Witk abn or

mar ks, trackqh edrlrQikdith dnfRk Sirfige (sbelPiihel 1bwatsh@itePht aGINRY 3EdolBdn the
i nf or mat i on (such as data density or 25 data format information, content

identifiers and the like), test features such as read test patterns wite
test areas or cells, grooves andlor |ands, other servo data and the |iKke.
Provi sion of format or servo information by a process of nolding-in
features or information (as opposed to recording the information) is
referred to herein as hard formatting. It is contenplated the pre-provided
or pre-recorded nedia, according to 30 enbodi nents ef the present

invention, will be nmass- produced in a relatively rapid fashion, such as
usi ng a stanping, enbossing or printing-like process to inpart the desired
pre-recorded data on a (preferably first-surface nedia) disk, which is then
MD 00/72312 35 PCT/USOO/13736 nDunted |n a cartrldge Thus one advantage of

T o o o o -



contenpl at ed such read-only devices nmay be part of, or coupled to, any of a
vari ety of "'personal electronic devices, or other electronic devices,

i ncl udi ng, buwomot23iz mited to devices for play-back, comunpcEUS0M3I70¢
reproduction of data (including, e.g. inmge, video or nusic data), such as
personal stereo or other personal (or hjxed) nmusic 15 reproduction devices,
portable or fixed television or video reproduction devices, conputer

peri pheral dgypb&aRSurfee sdr vdaMeBYd GRPidg IR RhtOthe IR R &%}g nCes,
still, video or notion picture caneras, %OﬂDbl I e stereos or ot her audio
or video deviheerposissufaeasiewermags and reinsert; érnswbep@e’mueaem thescagtridgmdRi ¢ tel | er

machi nes or jthaL.Hank & B8k - Wahs N9 0O It is
further contle%?arfeg Rﬂ?ﬁsoma gr laP?u’fe% mn@%?“ttﬁgg&%@@gﬁﬁél nvsgntl on can
be used in claicebly the smpndwwrnédw44@rsd¢meddu¢h/tést, fnﬂpwhgaotehmml@atmd to be
e Wi 5eabl Seobld e Gk Hetofifing BiellolEmicr %xraefs&?o@h'd&,&% MRYsebShd
configured to erase previouslywitten a a elther In a separat€ erase pass
over the datwindow 46rwillhee fokated insgiposiien [vaith yespest foothe; dJsre) bdfanédllyt he new
data is wit; I t ' 1] may be 2

particul arl yltdgrgrec? 1 {0 tbilog%ﬁhggﬁ gﬁ?sv%n]'}tdﬁaa{g%ﬁpc tﬁ gegé’ﬂdl slrlllvo i n%p A4 whi ch
changes of t elm,this wah, the ageaterammican bail/the saprequbsitiomrangd, hnmarcﬂesn afivhetherdat a,
certain typeg, f he |ike. Although it would be

advant ageous 0 p@%wg&&fsg??gc%nﬁgﬁmg% ity of various types of media with
vari ou® types of Idanotks embbdmsntpasscmpmteel it Fegs 4 0 Arayd beB srbérﬁrﬁlﬂgéémbef

i nconpati bili e,.o. . It t hat arewr i.te t e read by
certain reaac°§ég‘gﬁ?&pd°w n§°¥r°§ﬂr ing 0 Qo e s}iﬁf?cﬁg%‘ﬁ ﬁh%hlf]f Sé}lr‘t 3 B ustrate
one possi bl eexnirddenﬁmbfﬂlgs 16fA ahth €0R; althauighl ¢ cantritlgd contsins ﬁustdndtsmndh&ds

hori zont al , he o dy.awn bel o he dis an he wo
oonz3i 2 36 P@g@é ‘fvhay “eacgf\{‘\g %‘ﬁtsg ace dfd}t‘e ai Eﬁg 2?1@’3&?5 tqul‘?erti cal
angl ed, andlmcorﬂd‘iﬁ‘ls@ﬁ‘mxtﬂﬂdwﬁ aowind @i m%lanﬂ thittblel(ﬂluﬁkl’ref&dbm&@haﬁﬁdg%ﬂbom ment
has been descri be in.connection wth a

i ve TRav ng SHPRL AP I01R ety o5 b oh s BAEO R PG wBIE he i sk
at a time (sthecir@idgeifaRagitudg ofiRr &anGEROHE Wendow [IGEctdRYiBle\tE She' &RV NQ,
rotating and 5 reinserting the cartridge) it is also possible to configure
a drive wit RS actuator arnms, one for witing on each surface, such that

read/wite can ban pﬁéfmwﬁﬁnm 400ty oHé, | A@esreftdblOBbth! ide NABEL fe@pes’ Ot ati ng
rformed on both surfaces at the sane tine.

t he di sk andl or
Al t hough a tRPBé"“g‘ﬁ‘glﬂ"e'G tg‘p‘ﬁ‘?dé%ﬂ edge \34) 3 EOUH%‘&%WW mate iosyesdAffar e

depi ctoed, Otéafgag,ﬁg 6@k HoRSuRle@2iRBI 3 bPd &wemgm)acsasa@t 19 B@é"re& aﬂ%%m%t i amewor k,
arod, a 10 gonal cross-sectional shape and the Al T hou

embodi ment s RﬂS“‘PH'ég B the eartrides L Envithaesnestia tl}fé’é‘(‘f? i IBé'éF eﬂ’i’Wl"ﬁﬁ“ﬁ@f%lg g@ ngl e

actuator arn fmeveablelabiuftthgQiin 86121 ¥@éhdhils thaagh Hlof 184 Gh &6 caltliddeSwaAl /O
possi ble to configure a drive whi ch provi des two or nore different actuator

arms for w iRushRy ipmdireslonLhth tayiarg the %arB’ldg? Wterigr asithe cartydge 14 2 jspepigioredt 1 ansf er
rates,  access iid g Atle il k1663 QOB e IShARKA G oA AR W ndow

in the cartridge 15 surface has been descrjb is also possible to
provi d& ot heshulsrdddd coveringabrdewerrvindawtifs Inshis ranes e s¢trifiead L ois insertedr  wi ndow,
Si nce maki NGinfoife JBAAN B trotibubiripid 1610 EAMEAAN DRARE E5hclt 01 | Y
required to the disk. Athough the drive has been descri bed as

subst ant i al |3 tepevededhuier d44poagainsythe urginmels p-6. 2 spaing P b, droanzipesisionr 2| 4,
212, 216, it I thl pen
(unencl osed)COl(‘:lngl ﬁ%rcg%@c}’ﬁgd& %t@@p&%nQS:Bgﬁ?dr\{th e JE%Q?%@% 1481&)4 %fra(?

non- r enovabl xyadviwuwedceisﬁoaleld&kg ). Brefarelyagimilppmpchanism cdugjcdtanheomner a. In
one erggodi MLy ANR4PT, u@%ﬁ&caﬁ&r§&is tflpgﬁﬁ&l%h &Ee‘?"lhﬁ'e?wﬁa@x‘?ﬂ{@éa%%eghﬁz gtructure,
to which other conponents are t hough wite-once nedia ar

descri bed, angrigdin thedsivedh en ommemrlegmen pur poses (to avoid the pot ent| al
for aCC|dentaI data | oss), sone or all aspects of the present invention can
al so be used in connection 25 with re-witeable nmedia (many re-witeable
nmedi a use phase-change recording nmaterials, and, as noted above, at | east
sone nedia presently preferred in the present invention are al so phase
change nedia). Although digital caneras are discussed in the context of
storing image information, it is possible to use the data storage system
and nedi um descri bed herein, 30 within digital cameras, for storing other
items (exclusively, or in conmbination wth inmage or other information),
such as audio recorded near the tinme the i mages are taken, date, WO

001 72312 37 PCT/ US00/ 13736




time, location, franme nunber, image recording paraneters (f stop and the
like) and simlar information, e.g. to identify the inages, and the |ike.
Al t hough an ewderesent is depicted in which the | aser sour eerwsoohaizeral |y
di spl aced fromthe detector , As depicted in Fig. 26, it is also possible
to construct an 5 operable device in wiich the detector, such as a cp
detector 2612, coaxially surrounds the |aser source, such as a VCSEL 2614,

preferably integaingembithem thdtrivepoRides BPdtnAhodehtdt ak fticalaiiihpat € t he
need for devices and rocedures for laterally offsettin the refl ected

beam |n th&c@edingly<a %’Haﬁraﬁeﬁef kiggifthe &etdWel‘*édllaPPﬁal? tiglhy guateens 261 6
i's provi dedsha?h'ﬁ&hﬁﬁg ﬁ%&xﬁ%t‘é@:‘&%ﬁ%ﬁh@v&ﬁow‘nﬂh%l@ e@l)st%ml)y ehirolehtd Ni Ng

prism 2632 and 10 objective 2634. The torus lens 2612 1 s positioned and

confi gured §€fe¢1w?hmust6he0fitb¢¢lfé’é@1éﬁn ﬂbewtméronsthmmematlglwﬁs @4(Figal at the
| aser/ getec he | aser
2614. 9Accor§? Qhﬁdlﬁ?%?gll)%ﬂtﬁ’gggé\:\glr@&ﬁtg%ﬂﬁe g@l ect e %ee%g% #al | s on
t he coaxi al cdm@mqfrthezwmﬂowmadhrteri&cmt@ubw mine Theskinev 54 2lzas aﬂ@ngthead and

usabl e focu

relatively rrag‘{lﬂreg%%? F griﬁlgm? bﬁﬁgﬁ% é‘? 1% ct e‘% aggeg%c’é@%@h?%%@ ST ﬁe | aser
2614, hel pi mjtht:maMit@Uﬁe@@rﬁd@Hwbﬂ%ﬂm@wembddisientethekfn’gmwemm hafugh t he
presence of i wite
spot, relat |ls\tllﬁ%§/l{?wlt§'l le)l%%%ﬁ&%%c O“gg a agl,?? raﬁg‘%%écae?%% lnéspﬁfﬁcr?ﬁ%g{ so t hat
therel®s | i tpednet asteactioptécl atésecfthe behm apd,@mémbli' to\permik potrusion ofarelamals

enbodi nent s Cess and/ or
appar at us suﬁtc?&ll? %Q%thwggﬁ‘g‘? %‘i“éa Hﬁqglg%%g rﬁ£|? f §°u E?the%%{r?f%ol | ng various
enbodi nent s Hosweberoiisi pneferraliibst theridinsgiss extentofithe slof 1681Hnd$le sgk agkshhpe i n t he
art will underst ndhow se t.he nt_in nate
under st andi 8 tl}c Jecpeeseelﬁllt ?4(?%&%3?%& aelcﬁlelbepsrelce)eézt:e'a‘%0 Pﬁ% éﬁ?qweﬁ 0\‘?arl ous
enbodi nent sprdvamingdhasomﬁcove chidr2g6 dEthe e@sataradn[ﬁmocmdmgmn fdrleowghsience of

ner oot i no UG T2 i oRRERTE oo GRSl Pk oS e BN o

previ ous dewm 6@asermtsodpnmelse;amatce agn xﬂagrbmprqamdmmgl cperofrmdmﬂmg;:s @ohi evi ng
ease and\or [eduyci .cost of ement at i n cu33| on of
Chesi mvantt shoitdo Bibuf B it SprrERRh bl surbieh el GRRN 45, IEHRE

descri pti on.embbdinfent; thg Miafgyeiss et 16ohelwithdow 142 isdt ldaft@abonn2emhi on to the 30
formor forns disclose here t he t|o f the,invention
has included des ?'Bte’f'g’ﬂdlgl‘en °8?”$%Lﬁgge’ﬁ%ebg dﬁbﬁﬂs eggl lt7a Eleésari ations
and npgli fi calian@bsut 40hiﬁﬁprefﬁﬁbl)ate5ﬂhtﬁl abogt 350h.f inoaé emmduaé:ﬁ thé édidridgd he scope
of the inventjon, e..g. as WO 00/7231 PCT/ US00113736 t he
skill and kﬁi@ﬁ‘éﬁ@é“‘g‘fﬂ"f%b@gg Igss; %\%’ %ﬂ“t 5 d??’e?ref?ﬁaé’if é‘?‘&ﬁ& ng- kjrhg "%r esent

di scl osure. ehbodigehtihe ididd diamerbl iof theidiskl $4 8hdsCthah AutTRmAplefkabal | ve

enbodi nents (o the e tent permtt i,ncl altern i.nt er changeabl e
and/ or equi ¥ %ﬁtm@t pr@gdm}eahtgf?% essﬁg%ﬁg@ Eét“gﬁgcﬁs ﬁd@‘@ cl ai med,
whet her or pedferablg b]boam emnammeleﬂibecnxﬁiaamembésefﬁﬁdé:ﬁidgElseeauthmmnt

structures , functlolgy&éﬂf‘\ s or steps are disclosed he and wi t hout

i ntend? ng t d BRUBTSER QUL g p‘&?@ﬁ?’&'b?dé‘“%'ﬁﬂ]eéiﬁm%bg‘eﬁme dig% oona3i 2

39 What is G4 gitwee ab&it 36T AROBLESE36m, prerabBboltaTanabl e optical data
recording cartridge conpr.i si ggg a first-surface optical recgording nmedi um

having at | east A&SfhonainFigsgand b adrxnepnbsaipeyiied farysg igeganestion "Eg‘rtgerl dge

body, W th aisigeadr b'ﬂFl@QS'I‘hé&R@G’nc‘hﬂ{%@htﬂlkmgQl?&u?ﬁd%@pber%@%@?l@n of said
medi um about a first axis, said cartridge ining at |east a first

wi ndow for 384 haseplpteg14pihe h%Hsma@e%g%vefSc?aabi)eﬁéq fsem gmuherpf magarialhy f or

readi Bg and paEtdst PRkt Nis SRER TRApleMdaS SRlcEhriTEdABHIRy | snd" RhRhR thm%rel n said
portion of said nediumincludes at |east an arcua e re ion 10

accomodat e chiragieristips Rytpthes Bjatseigls gan kg ped puchgs abﬁ%ﬁbeas s pd @n likg rotat abl e
about an axiss uﬂh&sﬁmriﬂcleemmchnﬁ@e&d%gage%uecermsﬁéna&q%aﬁh&' ai med in
claim1l vvherel n said cartridge body includes at least a first w ndow regi on
over at |east said arcuate region, covered by a plate which is transparent
at a first wavel ength.



| S 3. Acartridge as clained in claim1l wherein said cartridge body is
configurable between a first configuration substantially enclosing said
recordi ng medvanezsd a second configurati on exposi ng a por tACIUSed/135% d
medi um for reading and witing on said nmediumas said nediumis rotated 4.
A cartridge as clainmed in claim3 whergin said portion of said nmedium 20
exposed in said second configuration is a portion of said first surface of

sai d medi um ggxd] Mh ek Bhdlendbodfdil dhe GRPMDRE pfotided & QodfiorSatethefWdth dhMt S
substantial ly uneﬁlp(osed in_said second configuratign. 5. A cartridge as

clai med in ciP8P RPM (GRdpErsdingvatingearthepysi gtey of the dpfapreeofitheditkiabl e to a

third confi gugabdueBoONTErMidlg F6r adindRfifidgttatthe fRi0d dRARANES MULAEGRAOT SaI d
25 mediumis exposed in said third configuration. 6. A cartridge as cl ai ned

in claim 1 wdhedisklohdarizngier ién of 2bapidl MB per sgeondaeemaredis peaferablicond
surfacg are a%ﬁilége?i'?g‘hm?m&g} sh @@ﬁx’efekﬂgﬁgﬁ?ﬁé{% ?tﬁgi'eﬁkgﬁmfi eRBEARNL, the

configuration. cartridge as clal e alm erein sald cartridge
conpri ses a drive 8% a gbolpjoperaies oa vadiepoef ahgutad.3o¥elts on of sai d nedi um and a

first shutter mﬂpln%mfrﬁmaabéiéas%onp@s%itﬁér&z}gz&@me@@mg@{ahé@?@m in said

first configuration to a second position en sald car I'n said
second conf iefahauding212 whigh it bp28gamed 20thRCEntuop¢mimy B8 of thegagrdgerlildge as
claimed in |7 i ; ' ' - Jf fici ent
to accom‘mdg‘%@na ecfﬁe@g&gﬁgsremﬂ twn%gﬁﬁegﬁég?nésag%? ggftgg?o%%gginzdw' an

opt i cd0ar m t Hrdspigts oseppEratilchofigurgtionocensagingl the nesordiuki2d® with thedenfirah 1
further conprisi b4y : .Or I e rface of
said cartri 0568[%*1 gr%%ﬂg%g{sggﬁ%hg?glg? g{blggﬁ% gtgéfol%lg'sgfl’ag shlgld? {)}Pﬁ g%gwﬁfiacart ri dge
as cl ai med isplinddashaft is dvapled ¢pizotellyd bout axis dé) lviootrureiimut4 18 5o mearridget hi ckness

of about 3 nma | %.5 | I [ rdahbl e .and readabl e
surface of SArt q%nemﬂﬁim phgocw egg%gﬁsagﬁig%ggfbtgﬁotpfﬁgﬁp g’to BT%?absoPp%(ﬂYO%O. 25
Gohytes. 10 lakis W1Rpandosiufged tawsrd teldepicted cgradied gpositivraby @ oetmciian spying pr ovi di ng

a user,.renov, e.cartridae hayi a opti.cal, firstzsurface recordi ng nedium
mount €d t herlgﬁ%r f5, Ser’c?t%'i‘?wg%e g{)zg%tm%en ér"gsi the, drive ?:%’nfelgg{]?%a fEI518vi de

opti cal f’iCCeﬁ&mltjiﬁg surface 8424 untif the disk apeniray 91iesigaed with sisglineddug 022. -
positioning said, cartri in cat,i.on adj acent an opti ar sai

ot car ar mBaieepieiy aftOGaieBt B b 2 Bedr b S R i Bietsidzs Al axi s
rotating saidirtfigde 102 lapgroachadxisiposiaan its &dpe BAagyd Scalmif®SirfatOM28aF theObj ecti ve
end aligned with a 1Qltl?ral gt i

of desired arcuate itlo al on aid
arcuat e r egi GRS Bt rq‘ﬁc‘géi%lf tfﬁ';'&ﬁ rﬁO}Xﬂéﬁ'ttE%éﬂe&' ‘%@%54}&%\3 ﬁ?"gbé’ﬁi on a
pl grggioty oflggi@gbf@angmfijzuiﬂdn@?diﬁg‘mipgab@k@awwl taxmnrt;@ageb:efakeﬁ_ti ve egd;
an providing | aser light along sajd optical _armto said ohjective en
for diverti n'lj‘lbf %M"é‘hieﬂga@gﬁ“%ﬁ@b%&n ‘Sgo"pg’élf‘%lqﬂpur{ﬁ F‘E‘ﬂ}heéfc'ﬂ’é’gi’?eéﬂ medi um
positions. lshgagdmint dan@e effectad Wi piading 2 basepliald dfkhorrdrepionwisich the hak tasi dge

provides a first shutter novable, via a pnechanical |inkage, froma first
posi tion, su‘ﬁ@laénﬁrf’fgf"ﬁ’ﬁ"g‘éé?‘PHﬁ"%a%W%ﬂ ‘\%ai“ﬁtbfi’ikﬁ) ‘E&‘?‘{P?qdd'ﬁé’?”lf ea second

posi tion) exp®sitdengdferhedwith habknirg159. Dtic AlafneiflefoctiAR effagSradmllardedi UM
13. A nmethod, as clainmed in claim 12, wherein, in response to said
posi t i%8ni ng, Pasdblg syqhiIR Rtyating 9t E%WPV‘“&S\F&"%&"&WW&NF&“W Bowding second

position 14.; f1diEdph@dhd0an@mid R, la¥ wiRasdi 1ar GO TREsk SAfNdtill BY i 44 Bera
user-renovabl e cartridge having a optical first-surface pre-recorded 30
medi um mountByersading the prssent giselossh about a first axis, configured to

provi de optical agegs# nlofor2is ls@asiledbyld icklcirdlit1hat8 a pRSEOBr@ft bask dnMedi um
one embodiment, the circuit board 226 has a cutout 227 to accommodate the spin motor
30 218, which protrudes therethrough, for reducing the overall drive thickness. The printed
circuit board is provided with a coupling 228, e.g. with pin or zero-insertion-force

sockets 232 receiving, e.g., a flex circuit, for communicating signals to the remaining



WO 001 72312 PCTNSO00/ 13736 41 positioning said cartridge in a |ocation

adj acent an optical arm said optical arm having an objective end and

rot at abl e abowo o@728R2cond axis; rotating said optical arm alrarussmissésecond
axis to position said objective end aligned with a plurality of desired
arcuate positions along said arcuate rggion; 5 rotating said nmedi um about
said first axis to position a plurality of desired nedium positions in

al i gnment  wigoRiohabth@HipRa tant@a &her Wral@fs%{dt@lindm?.' AfSugh tgkbupdropgy said
optical armto said objective end for diverting fromsaid objective end to
sai d plural i}{a§/b“<9f‘d8§§tf"lﬂ B erddicdashionsin epgeRbodupet dha iaetiagede gty Rti¥e o i r st

char act er | Sidifve GlnolIéTitefte) SEVEA i @iV B e Sehd @HoMBULRAOIRS) LI ONS.
15. A user-renovabl e optical data recording cartridge conprisin

- . v - : a
first-surfade bypr menersplodssiativhy (HeR) imerfess rgdaprefesibbt the equplieg gaﬁi cally
readabke surfaffmodiRAAY SBUonkRUSH, hPe1BA thePBiinbdBonS® tiSdiLitat Bt (or F Ot ati on
of said nedium about 15 a first axis; neans for permtting optical access
to a porti orpthst clsareni¢ieiceisych e noagtmegeraenddings agdithe liksdinthisaegasbt d medi um
i s rotated; WhEIRIB cSticHeMEIARR ogfthe%@lwgit&ﬂ%gmd Hﬁk}s%%g&&c pfiRRles 2N
arcuate region to accommodate Iight froman o jegt.lve end of ran optics arm
whi ch is rotskweblransidsaaies thanzome ether typrsiof intasfacesf andris geaprdlly notasedagas. 16. A
cartridge a j j I i i sai d
O T b L PN R e
recor débl e rrenteranapplcntioss, and dnrefativelydnexpensivei andchanrrogiptexrto liiplewiert ei n sai d

means for pec%gig%&h Rﬂh@%&s“o‘i‘knt&&%ﬁ ork Q&ln'dgrﬂg a%g%}%a&%ﬁr %@"if%gi“h

configurabl e ween a“tirst configuration tantia enc ng said
recor di ng mediSGST,MELs easd inderbrorst puglithadikeln Iexposibelimentdthproris alema of  sai d
medi um 19. ;fgzbv‘iﬁ&l for gsﬁﬁ%aégB%g@rﬂE@ﬂ) dé)Qvn'l:cJa hﬁllﬁ?e%?ta%% fik Digha! dmPQhd 1 ON Of
sai d nmedi um exposed Tn said second contigutation 1S a~portion ofsaid
first surfacCdrogdwrr conmpmtkr uPreeredlythe dewnload recsswn snvofvadewnlsadingtbe ant i al | y

unexpqgsed i s | I, QK at i 42 ,

PCT/ f 9%00/ 1 dr}xve?g’?’ﬁ??e ofé%?lfaatt(g%g ?%.r%lﬁ:gecf (le'ﬁ'\{ghg?ér# F%ge,]f%\(/)\f"?enro galgrﬁa%yal?aﬁe means for
covering i s ahapprhpiaodbg)méfewblyon afashhonthlatéssnbstaptinldy tramspardre toghgussmi d
aportion ofsaid second surface of said mediumis exposed in said third
configuration. 21. A cartridge, as clained in claim15 wherein portions of
both said first %n gmdractheamain Tarcait dewrd R26sinclhdosecoard dxquoses] pdwen sai d
means for covering i,s.lR salid second configquration,,22... A cartridge, as
clainmed in cslugﬁhr%s’ ',jmt rgalp'él%ﬁg'sa? e %’s’g of oggleglfklgﬁ’(%smg%otfhgegpa first
wi ndoof or ecap g&icruily baiconsjpderediap being optmalcheakeectronizndl 2 dridris¢ eleatmnies f or

1114. Components of the Optical head electronics 1112, such as the laser modulator,
photodetectors, and analog-to-digital (A/D) and digital to analog (D/A) converters are
preferably located relatively close to the optical arm, preferably in the electro-optic
housing 237. .The optical head electronics substantially involve analog signals, which
25 are preferably converted to digital signals before transmission to other components.
Signals 1118a,b are communicated, e.g. via the flex circuit 234, between the optical
head electronics 1112 and a Channel integrated circuit (IC) 1122. The channel IC 1122
also communicates with a microprocessor 1124, via a processor interface 1126. The
microprocessor 1124 executes programs, e.g. stored in a read-only memory (ROM) 1125,
30 Digital signals 1128 are communicated between the processor 1124 and the optical head
electronics. The channel IC provides read and write channels, preferably with error

correction code (ECC) circuitry 1134, such as ECC circuitry of the type used in DVDs.



sealing. 23. A cartridge, as clainmed in claim?22 wherein said nmeans for

seal ing conprises a substantially transparent plate. 24. ,~ cartridge as

cl ai med i n clvad 8dBdzizwherein said means for sealing is 15 nmeahisgofziem a
first position when said nmeans for covering is in said first configuration
to a second position when said neans fﬁr covering is in said second
configuration. 25. A cartridge as claihed in claim22 wherein said w ndow
has a transwver trant oy mg t i

i nsertion O}’I%ggﬁﬁﬁglgjﬁgég?%uéiﬁ%&ﬁo%ﬁtr@ﬁlﬁ?cs a?&ﬁgﬁ%ug sal g{éa“%%iow. 26. A
cartri dge ashehkginmetor 4142 andntraék positidre motownidditsi He HiSEN sntérbace 2045

encodi ng chara LSt J. 1 I a | ai.med in
ol e m 15 navry St vk p ARl iRl Tontbos A3 LR BRB BB 0w 5
nm and wher showm®aep. iofthsdigital fcamera. dihd UsSBcintedfacee tidodabéd 2dyandic madab| e

surfaces of said nedi ravi d t apaci ty of at. | t about 0.25
Goyt esg 28. aﬁxﬁeﬁ%?lg?jﬁg%%?‘@pﬁsiaceglgﬁaﬁ’)'?ﬂ?re@g?’cﬁ%%&gg? 8‘,’"%"3}%51%21 ng. a

cartric' ge havi ninthe epbodiment bf Figt 125the tapivm adpeont dierdgad ofthaPgBRR6 t her ei n
for rotation about a first axis,..and definin fir hutter novabl e, via
a mechani caltoNPREE conpegier o7 oqupligk i mianvieal a2 fh sneaier ly eoyP B SRy sa o
nedi umin S_eﬂ).dthe?ds&:r, it}ggafmd@ﬁﬂtoaaﬁdeﬁ@rf?bup@smtbgrtpntem_pmei lagr dtivéreasy a 1; i rst
arcuate region of said nmedium neans for assistjng i 0sj tioni ng sai

Cartri dge | FORPIUEREFSING R HRUHAIoHS SHRHVER) Sha St PaULa B GHFokr m havi ng
an gbheC_t | Vesigane. Ribtle gﬂ?@ﬁ:&b{te fRROIEuiER38 beulaétdoaéﬂ;ﬁe thepes ¢ ted éircuitBodr@S pO_nze to
sai d positiqgning, said |linkage aqutomatically noves said shutter to sai
second posi tzigéﬁ‘%’J the QRECHAT2SP2 /4878 e %’aﬁi‘édﬂ‘g W%F’%ﬁ‘é”c pigh sai d
optical ar msakmesk, s isekfisRAIAEEY tSretigtefRSdniduaofSAdcaibil essbhange ®hdh al i gned
with a plurality of desired arcyate lpositimgni al ong sai.d_arcuate region;
means for r g MthRzench i noge gmopdigentythy arm is fo5ued frem of

plurality ofinfudiesitanfish 5Edécl MARQECLb-OpE: hdusink 297 eBxihin¥\ednboredcHoMby, €Ct i ve
end; and means for {)r oviding laser |ight along said optical armto said

obj ectifve erpotrletegioyar andigTvordstertok(s) OF perdiguiabiensdthet Wil beaindersiopd By i ty of

desired nediggtBOl inARSart Afer ufRA¥NAInG he REsehQAIdIBreOThe GRlcaldh@36
conprising: a cartridge having an oEtl cal first-surface nmedi um nounted

therein for it eendignise 12 @ivebaigunha Pivos axin 66 threigh the FerRg PAYOt PPYI23Qi ndow
exposing at [L&A%H ifa hosk Rebeiohg ith 241 §nORrufor 56HyD4dBNokilly nitRiAd 1] Mk

assisting in positioning said cartridge in a |ocation adjacent an opti cal
arm sai d opwesplate Habypaseay Hie asiplehady 4disgonfiryredde aroxisiecontiiablea second
axi s; jgeans fakod Gl dni936 Mot %ﬁ&%xiﬁS@f@lﬁ:‘aHﬁoﬁﬁ% ﬁtﬁﬁi@&ﬂ@ el 4% df O
position said 15 oﬂﬁeqtl ve end along sald arcuate Tegion; nmeans for
rotating saithe aEd2ifmadidsontta dasirel fadiak positignsofithe giskild4.0fr tagking: dnjony of
desi red nedi i1d i j 1 j I J: X ns for
or ovi di ng. | ALPafithld O k3L ARRTabd SOmEc, b O D, P BRE " o

di verting f rhody say dlsobg eenfigured émprovige &ericantiniiablgimatipn i a dertival diteationi um
posi tions; : 4 ng: g 1 ks opti cal
characteri s'?il3 g v(%ﬁ‘oplﬁigﬁpt%g% Fgel'%%r%gél? g%%ﬁgﬁgla@ﬁ%%?%%ﬁl %r%%kpfgratﬁlgé ghcas

cl ai md i n cimitepr2gidedesired spasiap df e dbioetive ond 24trwithpregpect to a surface of the

disk 114, e.g. for focus control. Preferably focus is provided while maintaining the laser
source and the objective 246 in a fixed spatial relationship with respect to one another.
For example, when focus is effected by tilting the arm 236, the laser source remains in
the same, fixed spatial relationship, and remains the same distance (e.g. measured along
30 the optical path from the laser source) with respect to the objective during tilt movements
(although both the laser source and the objective will move with respect to the surface

of the disk 114, during tilt movements). Rotation about the vertical axis 256 can be



recorded data. 31. A data recording nediumconprising: 25 a substrate; a
optical recording |ayer coupled to said substrate, wherein said optical
recordi ng | apooremibudes at | east a first optical recordi ngcvestiousméi | m
wherein said recording |ayer and substrate are fashioned as a rotatable

di sk, said recording |ayer positioned s th respect to said substrate such
that said recording |layer 30 can be optically read or witten by providing
a read or Wpkdveded@aontRalig@rrantfthrogh @68 g as al vdnad \Oxlﬂ@éo@lt(b ghet surface
of said disk, WlthOUt trhe ne%q% for saldgﬁread or wite beamto traverse
through sai dediBemast)e The eyl 2gdtpasitapedbsiwpep pirpllel) sproed apat rimelFtim £ 1 i n
WO 00/ 72312 244, Eﬁbdﬁ&?&@ﬂ&%ﬁﬁed fe.¢5 BRaPalihasivh) % zﬁﬁéi@naﬁén@ﬂi‘a@ﬁ’t sicRREA at i onal
surface which i's | ess than about fi fté ti mes said wavel ength, whereby said
dat a recor dir#g stmesnct 374 Yarticel metienZad ds pravidedrhy coptrollingienrsnite a 6otk ng

medi umy as <>z'3§b6me’mh@wﬁh@eeme?»aoleM@e&@'ys“}n&akéacaﬁe%i@a]&awaﬁﬂémoiﬁdsm Is a
thermal ly-witten £|ca | y-sensed materi al data recording

medi um as ceaepiaeld 2fhand pesitipecd ondiskrsbaned pammanens srgpet?go.nedi um filmis an
optical ly-witteRyRtRLd @b dep?&ed htRd@ininl, ﬁs&s@@&mgm maﬁngih@l[md in
claim 31, wherein said recording mediumfiimis substarntially electrically
conduct i ve. 236abont gjyartical exdtfi-eliap gxigparalighto, @Ssmﬁimthqﬁx@mrmt@mﬂwer ein
said recordi i TRA LH BB iR SR rbRhd id cRATHTE AR e Gac lfbiliflg read or
wite operato?glﬁﬁ a%v enltﬁp gég\feenlavlgout 400 nmraanéllm%rgI EM{%O nm 36.
A dat d0r eCOI‘bdlrﬂi}]lCmmellﬁ‘FmH@l mpmentebithe ppticklarm234 to Wm'@ﬂéﬂlhlowahler%dor di ng

| ayer conpri I 5 t £ sisting
of: a reflecgﬁiélsg @a ﬁ])%ggagfgﬁ rbgeg%ﬂrailﬂg]lgﬁltﬁ]& g% %gﬁes% mp 37. A
dat a r ecor dicagtribatd taiense ofgracking ingbide redu¢ing the Bumbeshaad/er mass aif dom;mmtdl ng
medium film [H ﬁ?‘! surface.
38. A data r‘%@%h?agl %ﬁgﬁ%ﬂ&h&@%f&ggﬁﬁ %Bép G \aﬁ%&lis?\r%fégl @l recordi ng
20 medi um i slaye unbhedrm Bfatiopalghais #14,tand aqéermtéﬂsusmtha@ﬁprcpmw mass ¢fithstrate; a
optic dat I i rate, wherein said optical
dat a gfkor ag"é})pfx%@g&g?srs]%rﬁﬁg‘issa?gt’ﬁ#%g%Eh%gl&?'{]éjl %3%% cal data film 25 wherein
sai d data st orag@rdfﬁ?‘ﬂy,aalmdntéalbm&%méu@s ecvt-astii86 fadngaging apottiah afthe di sk,
said data stor e such t hat
said data s tagpg 1}1@ ]Yongim 8% %g%ﬂgﬁo\mt OF ﬁtthe c%rt? 8 edl 15%3 W tfr;dg%\gx beam
having a fi rf&tnﬂmvza’rreﬁggtcht;ptaotnaaﬂZéibeAaammnalsudwefZ&&e go;brotmimgtﬂromgh wi t hout
the need for_said rgad rse. throu strate, and such
that said opafqiog‘:ﬁm%%? a rg(i?vlaem I %S g%tg)d" SEUGH 8 s?a‘%lgrelg erlgfq'nmgtgl ffcﬁbm%?)gr ati onal
surfa@é whi czszjtsplmsﬂxeﬂdnm%b@gltabbutﬂatg/h 429 te aipdsitiavdibengagel fromitee eby sai d
data storage mag umis a first surface medi um wo oonZ3~2 45

PCT/ US00/ 13758 A data storage nedium as clainmed in claim39, wherein
at | east sone daﬁ?agsiwa,phs,&» ardabilstehto opesatiod of at @amf lafcm284' according to an

embodiment of the present invention. In the embodiment of Figs. 15a, b, c, d, the latch

284" has a lower surface which includes aramp 1512 defining a ramp angle 1516 leading
25 to a detent 1518 configured to engage the upper surface of the optical arm 236,
Preferably, the detent is positioned and shaped so that when the arm is engaged (as
depicted in Figs. 15 a and c), it is both retained (against vertical and lateral movement)
and retracted 1519 (so as to move the optical end of the arm away from the cartridge or
disk arca. The latch is mounted to permit pivotal movement about a latch pivot axis
30 1520. The distal end of the latch 284" includes a sensing cam 1522. when a cartridge is
inserted in the drive 514, e.g. along cartridge plane 1524, the edge of the cartridge

engages the sensing cam 1522, causing the latching arm to pivot about the latch pivot



41. A data storage nedium as clainmed in claim40, wherein at |east a
portion of said data filmis witeable. 5 42. .~ data storage nmedium as
clainmed in cmoew382 wherein at | east some servo features @ceusomasrgcor ded.
43. A data storage nedium as clainmed in claim42, wherein said servo
features include features selected frojgthe group consisting of: sector
mar king features; 10 track-follow ng features; identification informtion;

read test f%ﬂfsqE@@froﬁrthé"é’ﬂgggedtcﬁﬁﬁgufﬁﬁhldli@ﬁn m4=4gs l%éjddd\éetoft&rdﬁe‘ﬁééyeﬂ'g data on
an optical nedia disk, sal definin ane, conprising: a spin

drive for r&ea@sqﬁﬁl%aﬁbw%ﬁlg&b@uﬁ and ¢ ﬂ%fheaéef%gagaﬁ carfiguraion; Hgreds

obj ective engsficlaRtiélbsshck QﬁntHr@ép%&t't@ﬁxeSﬁbtﬂ tli%’ime%i@ﬁ)dﬂ arth i FRE K MGvepshg 1O
position said objective end in al |8nman ny of a plurality of radial
posi ti ons ofawaniftigmghe ketragtad position g rfgfrwp@%eilaﬁrgalbtﬁwmkma angd, inatal lel to
and spaced ERiUoRRl dnfiduriong Serlibhify @21 fr RRLGCWIKE uRAAEN0wRRGERE 11 oM
said disk a distance o 'east about m croneters ; aser |ight
sour ce conf iftpur the drie pHothe dpschingsam if highd (a8 dig saripgmat showshiowapbfhect i ve end
of said arm ]m]dg det ects
l'i ght refl ectﬂg% %’?@%ggéﬁ%hg Enﬂgéksa 8 a gr }h\g/gwlcg‘g;c al %Rclﬁer?%%?m 44,
wher ei n sai dhedatent $5 ¥8ue.gHorthemsmpt 1682.f or cont rollably noving said obj ective
end al ong a path i.0: b v, sai d

di sk for focusi n(}]ﬁ %ﬁ%ﬁibpgﬁsneewﬁag%%ﬁﬁ%&eizvd%lad\?g{c &gjél?%kﬁtﬁ% g’ﬁ“c g: m 44,
wher eil@ noviafiixed 4¢ dle@ascpfawlﬁocmbq bagrd 226pe placadrwith thihimotor 248 ptosudingg sai d
obj ective e [ r tially constant
spatial rel g og%gtﬁ?%h%t{z ?ﬁéeshéex%{% lgﬁé‘nog%acrﬁtﬁreﬁg i}#&%iﬂ)}réonne %S¢l ai med

i n cl ai m 44 thevnaindoard226. dl"lmanmlastumnumdeue oicplrapmiactethéroassemided; bad then of sai d

armin a dirgcti !ﬂ.& an rall t Idfl WO 00/ 72312
46 PCT NSOOlf%?ﬁgQ% A?%F i {E/éél%ieg)sfog ARE ?nntg% gllnn%“ﬁ‘if §%€?ﬁel n said armis
nounted to provi dieus‘eolhc pmm!ge m@p xsﬁnssacdihmugh abbmpeamgaa(ttmteﬁbatsanzi ally

paral l.el to the plane of iLve | ai i a| m 44,
Rher el sar dngeeu Hiv: HERE T vans Dkt BBy e BB iR 5 500 A
drive, as clopempabition 168 ando 4etate WHedateh 284staddemgevthe find Z36WMThB ARk dl4iect angul ar

envel ope havin i e | ess th A drive,

oo ol ot e rhiag By i 527 Ghs b malef ATk S PR S et ireetv AU B o

envel ope hawofigector BR8] ichrrén® &provided torcoil @8 Lko fomtetho bim BIb svut ﬁavexﬂcadrl ve, as

nvel ope. hayiRg b Lt EAR RS e 5 oty oy P LBl SRICEL2 — r ve,

3; cl apmed :j ffbéﬂﬂﬁlréﬁe%gfdﬂfdlmr th6@llimt][ei' 558'ig adtomhaiicatly exwélcml dls &6 fdvlta)ié gef ace,
erein sai [iv tro nterface is n| versal serial bus

i nterface. Qﬂnd%?‘bﬁfﬂgél&ﬂ“ﬁ Qratic B'nlBH’F a spin drive for rotating

an optical nedi ahdo@elentblammenmﬁeldmé dép)@téiinn$’9§s£hﬁid$ﬂma§l@fvildiﬁ AR dfabsutpl ane; an
arm having an obtjwectlve en v e to position_sajd objective

end in ali gmenp é}‘%/"f@gmﬁlﬁpd? ﬁggﬁ’l‘% AT about 4Q - othe digk W4j g i sk

a | aser |i ghyrefsiably@s £ iphdigbTabout 0.250 G¥jd €orl casifiurtatelTitheadid\Girg ad5h to said
obj ectl ve end of said armand thence to_said disk; and 20 a universal

seri al2Sbus oWt Wayelength lases (Widh ereaprigRcity bring Proxidsd Wit askortesyaye lepethe and a

host devi ce.lageP. B ofPEMBSUIMEREBiRA s r@ordedusing £ Mthitivdt s siiel b 6B opti cal
data di sk, conprising: a verti cal cavity surface emtting |aser (VCSEL); 25

a light det é&&c&met%a tEask gpeh ehl 74 miggmetsts; and dehices *gdiltaé%te gf abauhdt sone

l aser |ight mﬁgb&%b&nycﬁﬁimteﬁlbadlﬁﬁhte%amaemfsﬁﬁId;y?ne@ér lssﬁs‘odt Aphincak data
di sk and which glides at |east a portion of reflected |ight from said

optical dat laiiingidediamaterds abpyit myb providing a data areaperyidg of gbai 8 8hsapargs cl ai ned
in clapm 55 nd [ e rr-aed on a
S gl 0 i ogr B Bl e IR o e by ST ed i n
claim55 memeqmwgaper sgeemL A Aumbeiof epeagling swheraestgn barﬂéeq’rwmd@m i a single
substrate. WO 00/ 72312 PCTNSO0/ 13736 47 S8. Apparatus for use in
connection with optical data storage, conprising: a storage nmedi um wherein
data bits witten thereon bits can be distinguished using reflected |ight,
reflected fromsaid storage nedium a |aser light source; 5 a detector; an
optical relay system which guides at |east sone laser light fromsaid | aser
| ight source to a selectable region of said storage medi um and whi ch gui des
at least a portion of said reflected light fromsaid storage nediumto said
det ector;



wherein said | aser Iight source and said detector are forned on a single
integrated 10 circuit substrate. 59. Apparatus, as claimed in claimb58,
wher ei n sai d W8¥12312i ght source includes a surface emnittin@FCrasew137360.
Apparatus, as clainmed in claimb58, wherein said |aser |ight source includes
at least a first vertical cavity surfage emtting |laser (VCSEL). 15 61.
Apparatus, as clainmed in claim®60, wherein said VCSEL is used as at | east
part of sai dexieiplec8d6. ruflengthAiipaedafRid,), with Rleed-8@dmom exrbncorredtion vdder ei n sai d
detector co 'Cges a substantially radially synmretric arrangenment which is
substanti al F@rc hcentric with said | aser light source. 20 63. Apparatus, as
cl ai med in cl ai mAsldepistediiieFig. aintne ehlealiment hmoﬂtaﬁlemﬁguyatﬁmamﬁuueg tbi r st

di stance from sai d l.ase t. SO rat us d.in claim
6 P or Chor - aiefs i ton, inf b Bt Bet ot ot RES dnui ) B4 ety

| ateralsly of lﬁcﬁ;&ioné?d inetid ee@tredpbemdﬁream aad 6bjéctisedptick gNS, soitiosal Aihesai d
first distance. aratu s clai,ned in . claim63, wherein said
first distan e‘i"é’e ?’B’s"gtk{ctﬁ’gﬂcsﬁmgéﬁjgp °?‘i)°"§’ggﬁienbﬂ¥%asﬁ’fﬁ°“@8‘sl’ﬁ&) &us, as
claimed in ci eanmcﬁ.auctmmpeml&atmhsa.marsawsm&ﬁu&hea e@bddmbitRhéiRE NI Ng a
form factor of Iesstha or w dt h, | ess t han or

e
equal to aboifUregs :YArHqs %i%ﬂ%&ﬁﬂnlft% asgqg,q:sgp éﬂ&aﬁxerspla%a{ Sdsmm i n
depth. 30 67are ARBABEANNG.S. fiterd 275764 1 bt 4321960 airefc%gr £pidtciRiettosdral age
mediumis a rotatable dis WO 001 72312 48 PCTNS00/ 13736 68. Appar at us,
as cl ai%ed i W14 %Hanae? quagsARt RiRIOdBteEter $7ERYi Ori% @ PRORIRIE s Ty cifdoraied and
repl acenent gl iflithdlasedDn G BIOUS e o6liRbgrREd d8vicd, ﬁie'V(@S@L éﬂﬁer ein

sai d rotatabl e djsk |s at | east Partlall y covered by a cartrid 5 70.
Appar at us asPhotegeeeigr(phpre foamad eothe syRe substratel tyrically @ GaAssplstraled r renoval
and repl acenﬁﬂﬁodﬁﬁerﬁ‘?lhéjdé‘t@d't(grrl'sgg&tﬁ@%ﬁbrﬂﬁcto? ﬁ‘netaf‘@@gmtt%% fiegrdtioh™ed 10
claim6l, wherein said detector provides a data signa 72. Apparatus, as
clai med in cPaYigssea nupher off benshitsd 1agcesrtlo imseesationeaf raulflblewmpene@rswér si gnal .
73. Appar at Uglatiddly GécﬁlbﬂFcQI 'Iﬁ‘tegrlclﬁérmlﬁées it ph&1b&I 18 p&%isglngt‘éﬁﬁhé’fhepélﬁf%des a
tracking error signal. 74. Apparatus, as clained in"claim®6l, wherein said
detector is eespiens efahedaseni713pnd d%ﬁﬂ!ﬁrlai‘u§°tf16¥la'@p(tﬂlgcﬁ>lpoéiat)lam§t°9ma7ge

conpri sing: ,Jqénegam&@;aﬁpk €y (P8litt ponyaboseifll Me2 (B drs), (e £QURIt Blgke to said
disk, for rotating said di sk about a first axis; ﬁ tics arm having at

| east a | asemﬂﬁoﬁhlééanb&%]étéff@ﬂym&ﬁf @B]’@élﬂgména?ﬂo‘apcfslj@a%l adipstmener, and
defi ning an &f%ﬁ%ﬂe\{% dﬁHﬁ’g bty &%ﬁﬁl@naﬂﬁ@% f dBives %s&'eegalﬁ&%ﬁ@wéneﬁ&oup' ed to
said armto control |y Totate said arm about a secon

subst ad®t i al |1ya3p@lscabe1 REOVIGW bybxatnggﬂmhretideme,nn which tlfe lpser ammtodt@tml tion

sai d objecti ! rofl ac 76.

Appar at Us. st ol b e T LR A@HeR on aREAcR ool T Bl E R wllifa

conmponent s olfela§&¢1r]hlahmveﬂrfprﬁﬁr@}wyFﬁaﬁalbdirﬂalﬂmmzmﬂamdm0lsam!lteé’éomnd axi's

inparts a mﬁspg?rmgg ﬁ?&ﬁs{rﬁly@c %e?%ﬁht ﬁéaawi mu@éssfa&,g n?ag%gkoxﬁmm f&? 25 77.

Apparatus as c ereint l'oca mass o

corrponent s ofiavs i divergencarasuendy by 2 lens 1799 dn thedepictederabislimens derd 136&isnd axi s

i npart f h . T78.
nopar v aoEaeln R pi 0% CFiBal 1D By SEUIRS of BaBRMl by SERGC. T s,
as cl ai med i ¢pngérdional 18g. refiestivg)ror dufrabtive camsponerts aDptic ad;) 1762 sartbeandd® di st ance
of said dete r C i aim 75,
wherei n sai d?l %umfggrg‘gv?ﬁk g‘%&aéﬁgh{c’%{l%gﬁﬁﬁé? é}r@%}n@ sjg?édﬂrga%’ feﬁ:? |fh\73 end from
sai d di sk. passes through a b1rcfrmgent component 1703. In the depicted cmbodlment, the

outgoing beam is undeviated when linearly vertically polarized. = The birefringent
30 component 1703 can be any birefringent material, such as calcite, suitably transparent
for the application (e.g. at the wavelength(s) of the light beam 1710). The beam is

converted to circular polarization by an optical quarter wave retarder 1704. The beam



WO 00/ 72312 81. a piezo-notor. 82. PCT/U500/13736 49 Apparatus, as clainmed
in claim75, wherein said focus actuator conprises apparatus, as clained in
claim75, wheweioorsa2 d | aser source, detector and objecti vepérgsoahirse
positioned with respect to said optics armon the sane side of said 5
second axis. 83. Apparatus, as clainedqjgn claim82, wherein said |aser
source, detector and objective are all positioned substantially adjacent

sai d objecti rﬁoeméinafve@amrb@mreﬁg%haftﬂeo&éaraéﬁr@% aéf&%ma%ﬁmgh@ ABpkishd ! aim
75 wherein each of said | aser source and 15 obj ective I Nes an opti cal
axi s and mdemmﬂ&%whehm%&es g@glawalartasé”p a@eameiuamatlmspteuwbe are
coaxi al . (a{th@oﬂctl@{ﬂ B bsERbIy AL Fristh 9F gﬁﬁ@ re?er%?%gg abl e,

user-rem)vab drive, coup ab e to sai ot at sai d
di sk about asmali s&pcaxlbb Aahaddprondsadsgmgemf mkrngghwnshehwﬁ aadllalséﬁoﬁsour ce, a

det ect y OpanngrF lsqm&r%%llle\lgongﬁmgrﬁgﬁgmpgez:r@lg%n pié’%fﬁ{zf’a}ﬁ'ygglleg% qea‘s‘r‘{ﬁé fie POrtion

of sai tics Systemfor adjusting I source
on sai d disker pr}hﬁrcer'l'rhesbaimll'v’rmﬂs dierusesl tpartight spetibyviie| (diffracting af refmgival | east

sai d | aser Sggre&g/e"fl%g1§(?6'8%|t9§|8?ec¥)rldfn llrlﬂrgf J) agglgl?geaﬁre?ﬁrablxht%gén%ah@d pwth

respect to one anot as claine erein a
di stance, al urmsmnnqdp'eﬁamwlly GGBeZLSthB(prlpatlﬁOi roofavitistechrbediap aseive S1t wich sai d

obj ecti ve, rerrar t dur i sa ng .f.or adjusting
focus. 57, ABoaroRRESTE bt m GBIt Ahe B £ 3R) Epl 86 % 8= Fehmval o
di sk, I®tat alﬁdrmedttmuteaaoffwmusag]esp;ece)n define a disk plane; a dr| ve,

couplable to said drsk for rot.atin i sk a t a first

optics arm havi ngoap g waune @& hl’%{]speorw e@g&géeadlnéf%?gﬁetulasrer PN 'Sarﬁ ?%ctr ve;
focus act uat as tofcﬂsfurcthﬂttlfooﬂ'ritmgloycups)vthé beagn is edetictep backdtonathe disk PR wittn axi s
subst anti al I a ane. for. adju fo ght from
said | aser s “%‘ﬁ’ asr&‘feﬁsea?Jg%tlo%gﬁoéﬂ%?fﬁ@gz?"&lf" i‘tﬂ) Og’%ﬂ g‘ﬁ? §%§‘Et?f|' age

conpri si ng: aeam;eﬂhrae,rmpamn% odiviliéthef &rnat tAbirea el tecaldibf lagtr cwiitich the defi ne
a di sk 33I ane; a drive,, coupl abl e, t sai d di skr fo ati n saj d di sk about
B exspted biame

a first axi sbeannis Qsisedeconiams ARTYioys ¥ftwrl“§5§R°‘ Cés gttt or, and
an obj ect i veithroughthddbjetBvliensRET6, 6N 105448 aloflg subbaiafly &ﬁtshka& pith {0,

control |l ably translcstr n% sai d oplg1 u'i‘ atﬁm in adi rectr 0 substantr al | y
paral l el to YRPY Trachug theiretardsy ﬁ‘f £ 958ms 1§ cEpaveted| foghthorizeialslinear | aser
source on sapgladiatisn. Bhen ﬁeﬁ&ﬁﬁtefs@ﬂ%lﬁhﬁ@eﬂt&binﬁaﬂendmoa ik kam SRhE ndl sk

havi ng a dianeter | ess than or. .eq al!?"ng' about 35 mm _90. A disk

claimed in cParpsost! d\ﬁﬁ?@?‘érlﬁlgﬁ’l“an%ﬁ ngant Fompaneny 35 brag) lvlhlaﬁ'ﬁkbr mat t ed.

91. A gy sk, @sthébakiiRbeirn 1F102bund &gracadwaegnrhnsaardﬁnmqb dush &tabb@adb tpartial l'y
prerecorded 10 92. A user-renpvable cartri d?e f orhousi ng an ogtr cal data

di sk, said c&Pf miergeelssvi nfher thareflgsied sbeprsaniary fie e}twé@rrapn% I38bdt 3 nm a

width | ess t BAduRtersaflbamh @ ARt 1708, sﬂf@h@s&@yﬁncﬁ'ﬁﬂtléhs|U’e?c§e$é?ﬁébr&@ct&ﬂual to
about 40 mm 93. A cartridge, as clai med in claim92, wherein said diskis

at | east par ontaIthedeteston amgy d#+ &fthe astigmatic element 1708 is a cylindrical lens, then
the detector array 1714 should be a conventional quadrant configuration.

25 The signals derived from the detector array, in various combinations, can be used
to form the focus and tracking signals (or focus and tracking error signals) required for
the focus (e.g. by pivoting about a focus pivot axis 1717, as described below) and
tracking servo systems1216c, 1136, as well as the recovered stored digital data, in a
manner that will be understood to those of skill in the art after understanding the present

30 disclosure.

In the embodiment of Figs 16 and 17, polarization control is used to provide both

efficient read and write paths (potentially approaching 100% efficient), and good



15 94. A cartridge, as clained in claim92, wherein said disk is at |east
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56 oupling piece 2101 is bondcd to piezo-electric transducer 2103, which is in turn

mounted in a fixed position with respect to the assembly baseplate 214. Focus position

is adjusted by applying voltage to transducer 2103, causing it to expand and contract,

thus changing the position of arm 236 relative to the baseplate (and the hub and disk, in
25 turn).

In Fig. 23, the optical arm 2302 is held in a tilt pivot bearing housing 2304
pivotally mounted for pivoting about tilt bearing axis 2309. An optic housing 2303 holds
optics such as a (preferably integrated) laser/photodetector assembly 7 (communicating
with signal processing/power circuits via a flex circuit 2308a), a beam splitter 6 and

30 refractive/diffractive element(s) S. The objective end of the arm holds an
objective/turning prism assembly 2301. Focus voice coil 2310, which receives focus

drive signals, e.g. via a flex circuit 2308b, is positioned between two plates (only one
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In the embodiment of Fig. 27, focus is achieved by adjusting the length of the
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5 optical path from the laser 2712 to the objective 2714. In the depicted embodiment, the
laser 2712 is mounted on a sleeve 2716 which is sized and shaped to slidably fit over the
near end 2718 of the optical 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

10 2716, in the depicted embodiment), an attractive/repulsive force developed by interaction
with an annular permanent magnet 2732 causes the sleeve to controllably move fore or
aft in an axial direction 2734, affecting focus.

In the embodiment of Fig. 21B, ball bearing 2102 provides rotation capability.
Coupling piece 2101 is held by flexure plates 2106, attached to rigid block 2107, which

15 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 important, since they must have a suitable restitution spring force to provide

20 sufficient servo bandwidth, but should be designed to minimize track position crosstalk.
For example, sideways flexibility, €.g. due to narrow plates, would appear as tracking
error and/or as focus/tracking crosstalk.

In light of the above description, a number of advantages of the present invention
can be seen. The present invention provides sufficient capacity to store approximately

25 0.5 Gbytes or more of data (corresponding to approximately 100-200 full color, high-
resolution images) on two surfaces of an optical disk cartridge 112 about 35 mm square
and about 3 mm thick, so as to be readily accommodated in a digital camera 2212 (Fig.
22) having a size, shape and weight not substantially exceeding size, shape and weight
of corresponding film cameras (such as typical 35 mm film cameras), preferably being

30 substantially a pocket-sized device, as discussed above. The present invention provides
drive 514 for an optical recording medium having a thickness 512, width 2214 depth

2216 and weight so as to be readily accommodated in a digital camera 2212 having a
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medium is formed as a first-surface medium, i.e. in which the writeable medium is either
10 uncoated or provided with a coating sufficiently thin that there is substantially no optical
effcct of the coating. Because of the relatively unprotected naturc 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.
15 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
20 housing in an enclosed cartridge. This is not a significant disadvantage in the case of
small, approximately 30mm diameter, disks intended for portable consumer devices,
since it would be advantageous to protect optical disks of this size by a cartridge
regardless of the presence or absence of a protective layer, due to the heavy direct
handling they would otherwise receive on their optical surfaces. However, the optical
25 solution is still preferred over the magnetic because to achieve high density, magnetic
storage requires very low flying heights (such as about 0.025 to 0.05 xm) which is
substantially incompatible with a removable cartridge since it is believed dust cannot
economically be excluded at this level, even within a cartridge.
A first-surface media requires only a single substrate, that may be typically
30 injection-molded polycarbonate or acrylic, onto which the recording layer or stack is
deposited. Other substrate material can be used such as aluminum or other metals,

fiberglass and the like. A double sided version of the disk simply has a recording layer



U& ()-"9g910% U& ()-GL0% U& ()- 10UU 10UU 10UUI 1 "109%AJU& ()-z!1 "10% U
U8 () -zkkkl m | ndEr S4y s10! 10% U& ()-y 10% U& ()-, 10% U& ()-y 3 10%
U&' () - 10% U&'Wd 00r23120% U&' () - mEnmmf nnaBr S4y sy3 10% U&' () ptifkoos13736
Ug& ()-f11109%& ()-fy3210% U& ()-10% U& ()-y310% U& () - nn(ovoopKpdEr S4y

sy&s10% U& () - %d0% U& ()-#10% U& ()- 3310% U& () -y 10% U& ()- 10%
U&' () - KppghgqgqraBrS4y sy 1-10% U& ()-/10% U&' ()-y . 10% U& ()-, 10% U& () -

;1?;% lI\J/I&f ( )lb%&&s‘aw % luom&uéﬁce‘sr hrha i ff SRSt T DYOYR Whhekd el 34 4% sides
S
requxres 2 substrates, w1th thelr appropnatc stacks, to be bonded together. Particularly

in the case of WORM media, first-surface storage can be maximally simple, perhaps with
the recording layer and a single overcoat deposited on the disk for each recording
5 surface.

The simplest structure, comprising a layer of WORM phase change media on a
substrate with possibly only a simple single layer anti-reflective overcoat, is
advantagcous because of structure simplicity, wide tolerances such as layer thicknesses
(not tuned), as well as insensitivity to wavelength (making future shorter-wavelength

10 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 design
and enable higher storage densitics through higher NA’s, All of these features reduce the
cost of the media and drive.

15 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 without providing for writing on
both sides of the disk. Although the cartridge of the present invention has been described

20 in connection with a particular type of drive, it is possible to use the cartridge of the
present invention in connection with other sizes, shapes, or techniques of drives.

Although the present invention has been described in the context of providing
optical data storage for use in connection with digital cameras, the optical storage device
and system of the present invention can also be used for other types of data storage

25 including storing data for use by computers such as personal computers, laptops, work
stations and the like, storage for music or other audio purposes, including storage for
MP3 players, motion picture, home video or other video storage purposes, voice data,
computer programs and/or data, personal information or data such as medical data,
identification, password or encryption/decryption data, credit information, credit or debit

30 card information and the like. Indeed, it is believed that it will be particularly
advantageous to provide for use of the storage system and/or medium of the present

invention in a wide variety of devices, e.g. to provide for easc of sharing, storing or
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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. In 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 purchased 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 involves
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 thc like), in at least some embodiments,
servo, formatting or other non-content, informational or supplemental features may be
pre-provided (i.e. provided in or on the media as sold or distributed to the end user).
Examples of such information or features include sector information or marks, track-
following features, identification or characteristics information (such as data density or
data format information, content identifiers and the like), test features such as read test
patterns write test areas or cells, grooves and/or lands, other servo data and the like.
Provision of format or scrvo information by a process of molding-in features or
information (as opposed to recording the information) is referred to herein as hard-
formatting. It is contemplated the pre-provided or pre-recorded media, according to
embodiments cf the present invention, will be mass- produced in a relatively rapid
fashion, such as using a stamping, embossing or printing-like process to impart the

desired pre-recorded data on a (preferably first-surface media) disk, which is then
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video or music data), such as personal stereo or other personal (or fixed) music

15 reproduction devices, portable or fixed television or video reproduction devices,
computer peripheral devices, computer 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.

20 It is further contemplated that some or all features of the present invention can
be used in connection with media and/or drives which are configured to be re-writeable.
Drives configured to provide re-writeability may be configured to erase previously-
written data either in a scparate erase pass over the data, or “on the fly,” substantially as
(or just before) the new data is written. It is contemplated that re-writeability may be

25 particularly useful in connection with applications involving data which changes oftcn,
such as personal, and/or credit or other financial data, certain types of computer data, and
the like. Although it would be advantageous to provide for compatibility of various
types of media with various types of drives, it is possible there may be some degree of
incompatibility, e.g. it may be that a re-writeable disk can not be read by certain read-

30 only drives, and the like.

Although the figures illustrate one possible orientation of the cartridge and drive,

with the disk horizontal, and the optics drawn below the disk, the device can be
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&0+ %DJ nd 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
20 it is intended to be normally non-removably housed in a larger structure, such as a
digital camera. In one embodiment one or more circuit boards provide the main rigid
structure, to which other components are coupled. Although write-once media are
described, and may be preferred for some purposes (to avoid the potential for accidental
data loss), some or all aspects of the present invention can also be used in connection
25 with re-writeable media (many re-writeable media use phase-change recording materials,
and, as noted above, at least some media presently preferred in the present invention are

also phase change media).
Although digital cameras are discussed in the context of storing image
information, it 1s possible to use the data storage system and medium described herein,
30 within digital cameras, for storing other items (exclusively, or in combination withimage

or other information), such as audio recorded near the time the images are taken, date,
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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
15 of the reflected beam 2618 reaches the laser 2614, helping to avoid feedback or other
undesired effects. Although the presence of the torus lens 2612 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,
20 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 understand how to make and use the present invention after understanding
the present disclosure. The present invention, in various embodiments, includes
providing devices and processes in the absence of items not depicted and/or described
25 herein or in various embodiments hereof, including in the absence of such items as may
have been used in previous devices or processes, €.g. for improving performance,
achieving ease and\or reducing cost of implementation.
The foregoing discussion of the invention has been presented for purposes of
illustration and description. The foregoing is not intended to limit the invention to the
30 form or forms disclosed herein. Although the description of the invention has included
description of one or more embodiments and certain variations and modifications, other

variations and modifications are within the scope of the invention, e.g. as may be within
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5 equivalent structures , functions, ranges or steps are disclosed herein, and without

intending to publicly dedicate any patentable subject matter.
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readable surface;

5 a cartridge body, with said medium positioned therein, so as to permit rotation
of said medium about a first axis, said cartridge body defining at least a first window for
permitting optical access to a portion of said medium for reading and writing on said
medium as said medium is rotated;

wherein said portion of said medium includes at least an arcuate region to

10 accommodate light from an objective end of an optics arm which is rotatable about an
axis, different from said first axis.

2. A cartridge as claimed in claim 1 wherein said cartridge body includes at
least a first window region over at least said arcuate region, covered by a plate which is
transparent at a first wavelength.

15 3. A cartridge as claimed in claim 1 wherein said cartridge body is
configurable between a first conﬁgu.ration 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

4, A cartridge as claimed in claim 3 wherein said portion of said medium

20 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.

5. A cartridge as claimed in claim 4 wherein said cartridge body is further
configurable to a third configuration wherein said a portion of said second surface of said

25 medium is exposed in said third configuration.

6. A cartridge as claimed in claim 1 wherein portions of both said first
surface and said second surface are exposed when said cartridge body is in said second
configuration.

7. A cartridge as claimed in claim 3 wherein said cartridge comprises a first

30 window for exposing a portion of said medium and a first shutter movable from a first
position when said cartridge is in said first configuration to a second position when said

cartridge is in said second configuration.
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10 11, 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

15 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

20 providing laser light along said optical arm to said objective end for diverting
from said objective end to said plurality of desired medium positions.

12. A method, as claimed in claim 11 wherein said cartridge provides a first
shutter movable, viaa mechanical linkage, from a first position, substantially sealing said
medium in said cartridge, to a second position, exposing at least said first arcuate region

25 of said medium.

13. A method, as claimed in claim 12, wherein, in response to said
positioning, said linkage automatically moves said shutter to said second position

14. A method for optically reading comprising:

providing a user-removable cartridge having a optical first-surface pre-recorded

30 medium mounted therein for rotation about a first axis, configured to provide optical

access to at least a first arcuate region of said medium,
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medium positions in allgnment with sai ob_)ecnve 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; and
detecting at least a first characteristic of light reflected from said desired medium
10 positions.
15. A user-removable optical data recording cartridge comprising:
a first-surface optical recording medium having at least a first optically readable
surface;
means for covering said medium, so as to permit rotation of said medium about
15 a first axis;
means for permitting optical access to a portion of said medium for reading data
on said medium as said medium is rotated;
wherein said portion of said medium includes at least an arcuate region to
accommodate light from an objective end of an optics armn which is rotatable about a

20 axis, different from said first axis.

16. A cartridge as claimed in claim 15 wherein data is pre-recorded onto said
medium,

17. A cartridge as claimed in claim 15 wherein said medium is a recordable
medium.

25 18. A cartridge as claimed in claim 15, wherein said means for permitting
optical access includes means for covering, configurable between a first configuration
substantially enclosing said recording medium and a second configuration exposing said
portion of said medium,

19. A cartridge, as claimed in claim 18, wherein said portion of said medium

30 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.
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comprises a first window for exposing said portion of said medium and a first means for
sealing.
10 23. A cartridge, as claimed in claim 22 wherein said means for sealing
comprises a substantially transparent plate.
24. A cartridge as claimed in claim 22 wherein said means for sealing is
movable from a first position when said means for covering is in said first configuration
to a second position when said means for covering is in said second configuration.
15 25.  Acartridge as claimed in claim 22 wherein said window has a transverse
extent sufficient to accommodate at least partial insertion of said objective end of an
optics arm through said window.,
26. A cartridge as claimed in claim 15 further comprising means for
encoding characteristics of said medium.
20 27. A cartridge as claimed in claim 15 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.
28.  Apparatus for optically recording data, comprising:
25 a cartridge having a optical first-surface recording medium 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, and 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
30 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;



10 1!1"Ly109%&' ()-y109%&' ()-LF10%& ()- 10 h 10 h 10 hS5s510%

h& ()-12!10%h& ()-fH, <=>I LbC 10 1! S10%}| & () - &10%4| & ()- 10 10

10S910%& () - wWo boHa%8' () - @10% ()-gL oddEbC 10 1! @ ! 10%4| &ctiusdheé| & () -
10%4 & ()-y 10%4& ()-y"9f 10%4| & () - S310%4| & ()-d9CaBbC 10 1!

109%| & () - S310%4| & () -! FI 10%| 4] & () - GSMLO%!| & () - SFS10%4| & () - Ss10%}| & () -
O ~<bC 10

111 S3(s10%t 4| & gn)_-aris RS | Sid(dprikbAdam’ SbOHEHaH &cbdd fulié B &dnSafd - - Sy10%4]
& ()-SFs10%4| & ()- -aVK@10-111 T04| 104] '

104| @4s10%abiect{ve-end aBared yeigh) aiplarafity. qf Jesired Gugyptg noyitipns along said arcuate

, 10%4| & ()-;"‘E#“%Oo/é” & ()-vdEVK@10 1!! 10@ 10%}| & ()- @ 0% & () -

Y10%4| & () - %] & ()-y10%4| & () - Z10%| & ()- 9A2dEVK@ 10 1!

10SI 10%4| & () - @Logrsdor tpiaking 8ld stedipm@boangs]ddirgt axi@to Ipogiter) &pluyality of

1094 & () -21,Jd ; 1) 00| & () - 109 ' : 10%| & () - @0%| & () -
oo & (- O Sip st b with sy iy ivg g G 10V & 00~ GOVELE D)
"10%4 & () - @ " &1ow%eks&r(providin® tasdrdighd alBigssaidoeptidl am to said objective end for

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

29.  Apparatus for reading optical data, comprising:
a cartridge having an optical first-surface medium mounted therein for rotation
10 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
15 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
diverting from said objective end to said plurality of desired medium positions; and
20 means for detecting changes in at least a first optical characteristic of light
reflected from said medium.
30.  Apparatus as claimed in claim 29 wherein said medium contains pre-
recorded data.
31. A data recording medium comprising:
25 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 recording layer
30 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
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5( )-Sl s 100@3U& (/52 da%a rédording medium, as claimed in claim 31, wherein said recording
medium film is an optically-written material.
34.  Adatarecording medium, as claimed in claim 31, wherein said recording
medium film is substantially electrically conductive.
3s. A data recording medium, as claimed in claim 31, wherein said recording

10 medium is substantially panchromatic, permitting read or writc operations at wavelengths
between about 400 nm and about 1100 nm.

36. A datarecording medium, as claimed in claim 31, wherein said recording
layer comprises at least a second film selected from the group consisting of:

a reflective film,

15 a dielectric film; and

an adhesion film.

37.  Adatarecording medium, as claimed in claim 31, wherein said recording
medium film is at least about 20 micrometers from said operational surface.

38.  Adatarecording medium, as claimed in claim 31, wherein said recording

20 medium is grooved.

39. 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;

25 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 beam to traverse
through said substrate, and such that said optical data film is spaced a distance from said

30 operational surface which is less than about fifty times said wavelength, whereby said

data storage medium is a first surface medium.
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41. A datastorage medium, as claimed in claim 40, wherein at least a portion
of said data film is writeable.
5 42. A data storage medium, as claimed in claim 39, wherein at least some
servo features are pre-recorded.
43, A data storage medium, as claimed in claim 42, wherein said servo
features include features selected from the group consisting of:
sector marking features;
10 track-following features;
identification information,
read test features; or
write test features.
44, A drive for reading data on an optical media disk, said disk defining a

15 plane, comprising:

a spin drive for rotating said disk about a first axis;

an arm, having an objective end, mounted 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 being substantially parallel to and spaced from said first

20 axis said objective end being spaced from said disk a distance of at least about 50
micrometers ; and

a laser light source configured to provide laser light along a path to said objective
end of said arm and thence to said disk; and
an optical detector which detects light reflected from said disk.

25 45. A drive, as claimed in claim 44, wherein said arm is further mounted for
controllably moving said objective end along a path to adjust the distance of said
objective end from said disk for focusing said laser light.

46. A drive, as claimed in claim 44, wherein moving said arm for focusing
is performed while maintaining said objective end and said laser light source in a

30 substantially constant spatial relationship with respect to one another.

47. A drive, as claimed in claim 44, wherein said arm is mounted to provide

for translation of said arm in a direction substantially parallel to said first axis.
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49, A drive, as claimed in claim 44, wherein said drive has a mass less than
or equal to about 0.05 kg.
5 50. A drive, as claimed in claim 44, whercin said drive fits within a
rectangular envelope having a thickness less than or equal to about 10 mm,
51. A drive, as claimed in claim 44, wherein said drive fits within a
rectangular envelope having a width less than or equal to about 60 mm.
52. A drive, as claimed in claim 44, wherein said drive fits within a
10 rectangular envelope having a depth of less than or equal to about S0 mm.
53. A drive, as claimed in claim 44 further comprising a drive controller
interface, wherein said drive controller interface is a universal serial bus interface.
54.  An optical data drive, comprising:
a spin drive for rotating an optical media disk about a first axis, said disk defining
15 a plane;
an arm, having an objective end, said arm movable to position said objective end
in alignment with any of a plurality of radial positions of said disk;
alaser light source configured to provide laser light along a path to said objective
end of said arm and thence to said disk; and
20 a universal serial bus data interface for communicating data between said drive
and a host device.
55.  An optics assembly for use in conjunction with an optical data disk,
comprising:
a verticul cavity surface emitting laser (VCSEL);
25 a light detector; and
an optical relay system which guides at least some laser light from said VCSEL
to a selectable region of said optical data disk and which guides at least a portion of
reflected light from said optical data disk to said light detector.
56.  Anoptics assembly as claimed in claim 55 wherein said VCSEL and said
30 light detector are formed on a single integrated circuit substrate.
57.  Anoptics assembly as claimed in claim 55 wherein said VCSEL and said

light detector are mounted on a single substrate.
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an optlcal relay system which guides at least some laser light from said laser light

source to a selectable region of said storage medium and which guides at least a portion
of said reflected light from said storage medium to said detector;

wherein said laser light source and said detector are formed on a single integrated

10 circuit substrate.

59.  Apparatus, as claimed in claim 58, wherein said laser light source includes
a surface emitting laser.

60.  Apparatus, as claimed in claim 58, wherein said laser light source includes
at least a first vertical cavity surface emitting laser (VCSEL).

15 61. Apparatus, as claimed in claim 60, wherein said VCSEL is used as at least
part of said detector.

62.  Apparatus, as claimed in claim 61, wherein said detector comprises a
substantially radially symmeitric arrangement which is substantially concentric with said
laser light source.

20 63.  Apparatus, as claimed in claim 61, wherein said detector is laterally
spaced a first distance from said laser light source.

64.  Apparatus, as claimed in claim 63, further comprising a birefringent
material sized and shaped to laterally offset a reflected beam from said laser light source
by said first distance.

25 65.  Apparatus, as claimed in claim 63, wherein said first distance is less than
or equal to about 0.05 mm.

66.  Apparatus, as claimed in claim 61, wherein said apparatus occupies a
volume defining a form factor of less than or equal to about 60 mm in width, less than
or equal to about 12 mm in height and less than or equal to about 50 mm in depth.

30 67.  Apparatus, as claimed in claim 61, wherein said storage medium is a

rotatable disk.
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signal,

72.  Apparatus, as claimed in claim 61, wherein said detector provides a focus

10 error signal.

73. Apparatus, as claimed in claim 61, wherein said detector provides a
tracking error signal.

74. Apparatus, as claimed in claim 61, wherein said detector is a phi-detector.

75.  Apparatus for optical data storage comprising:

15 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 and a focus
actuator, and defining an objective end and a second end,;

a tracking actuator, coupled to said arm to controllably rotate said arm about a

20 second axis, substantially parallel to, but spaced from said first axis, to position said
objective end at desired radial locations adjacent said disk.

76.  Apparatus as claimed in claim 75 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?.

25 77.  Apparatus as claimed in claim 75 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 1 gm-cm?.

78.  Apparatus as claimed in claim 75 further comprising a prism.
79. Apparatus, as claimed in claim 78, wherein said focus actuator adjusts the

30 distance of said detector from said prism.

80.  Apparatus, as claimed in claim 75, wherein said focus actuator adjusts the

distance of said objective end from said disk.
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objective are coaxial.

85.  Apparatus for optical data storage comprising:

a rotatable, user-removablc disk;

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

an optics system having at least a laser source, a detector, and an objective;

15 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 in a fixed spatial
relationship with respect to one another.

86.  Apparatus, as claimed in claim 85, wherein a distance, along an optical

20 path from said laser source to said objective, remains substantially constant during said
moving for adjusting focus.

87.  Apparatus for optical data storage comprising:

a user-removable disk, rotatable about a first axis, to define a disk plane;

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

25 an optics arm having at least a laser source, a detector, and an objective;

a focus actuator for controllably pivoting said optical arm about an axis
substantially parallel to said disk plane for adjusting focus of light from said laser source
on said disk.

88.  Apparatus for optical data storage comprising:

30 a user-removable disk, rotatable about a first axis, to define a disk plane;

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, and an objective;
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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.

89.  Auser-removable optical data disk, said disk having a diameter less than
or equal to about 35 mm.

90.  Adisk,asclaimed inclaim 89, wherein said disk is at least partially hard-
formatted.

91.  Adisk, as claimed in claim 89, wherein said disk is at least partially pre-
recorded.

92.  Auscr-removablc cartridge for housing an optical data disk, 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

93. A cartridge, as claimed in claim 92, wherein said disk is at least partially
hard-formatted.

94. A cartridge, as claimed in claim 92, wherein said disk is at least partially
pre-recorded.

95. A drive for reading or writing data from or to an optical data recording
disk, said drive having a thickness less than or equal to about 12 mm, a width less than
or equal to about S55mm and a depth less than or equal to about 40 mm.

96. A user-removable optical data recording cartridge comprising:

a first-surface optical recording medium having at least a first optically
recordable and readable surface;

a cartridge body, with said medium positioned therein, so as to permit rotation
of said medium in said cartridge body.

97. A user-removable optical data recording cartridge comprising:

a first-surface optical medium having at least a first optically readable surface;

a cartridge body, with said medium positioned therein, so as to permit rotation
of said medium in said cartridge body.

98. A user-removable optical data recording disk comprising:

a first-surface optical medium having at least a first optically readable surface

having at least first data or servo features embossed therein,



