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10. March 2004 WRI TEABLE MEDI UM ACCESS CONTROL USI'NG A MEDI UM WRI TEABLE
AREA Cross reference is nade to U.- S. Publication:No. US 2002-0101816, ’
published I August 2002, U.S. Applicatjion No. 60/140, 63? Méﬁ%gool June 23,
1999, now U.S. Application No. 09/527,982, filed March 17 and U. S,
Appl i cation No. 09/393, mmmmﬂc@sscdﬁf tth, all incorporated

herein by reference. The USEBERAMEDHAIIWRITEABEE QR"E%'[ ed to ‘an appar at us
and process providing distribution of text, audlo video or other content

on a ‘nmedi um such as an optical disk storage medi um whi ch i ncl udes both

i nfornmation coft'esfeferanse éymafletelfi BrikblicaodNa.0US 200&&}@01@b|;&bﬁ@9dl D&%ﬁust
(writeabl ecear8NSypRa p r or mat ht wei

appar a us gpd met h %)pp Qoﬂ INO %6;14&gé3aﬁ?({r)f1%nlft ?ﬁg ggé’nP%‘?‘ltwén P%%EOI{ o
facili?at 8771 ﬁ%ﬁd M@}‘Flh 17 0100BuYidNg SaAgplketitd Ng. (¥BGIBIADEEOREiREE Oyl t Y
payrrents hérewltmranm{cbﬁsﬁ{euhbr@&% 'r&‘élIeH%' prOF’e”y) and/or annotat i on
correction or revision of the cont ent using the witeable ' area.
15 BACKGROUND | NFORMATI ON A number of benefl ts can be .achi eved using a
medi um whi ch cZhe rgestnt Vineantion eig0aREBIERth YarD:ppiiRs AR Ry %S'?ow&'iﬁ tered
|nformat|8ig %nﬁgthg lg lity to wite or record infornmation. use

her ei.n, SETHHER Pp fext, toer’{fdeﬁé%toéhf'é(@“’nfﬁétf@rémftdumumdlwmnophoahdxsh

cont ent |g:ong@vméaﬂnpnwﬁlb§ m%mdyf%eﬁo&eomtmgeach?s t he user. .A comyon -
exag\p* 20 is nmusic CDO s irn wh he nmus
" ‘f W%qdabledeglene{wmeahlp aegions) wedris ﬂaﬂfootaﬁmo |aosanau fohlh@tn tightvigtie same

rredl umvx/n n " a . nunber of

syst ems f%r accountl ng %M-ES% fo@&?ﬁ@i@“ﬁd’oﬁ@ﬁg@ ﬁa’élé%to tg“r‘%" Qlihé’éob?omm m | ar
charges feff budeg ahd melingi @tity Ypiroprdité @Sl i ggrﬁ)ygrﬂ, e
i ncl udi ngp ?ﬁ?}iﬁ d) nvol vi ng use of ‘the Int er net (or er cormunl catl ons
syst ens), FRYSF Pty |°39H5?%%rﬁg810e05@mceetenmﬁgh ubing thet witehblean

el ectroniaefiook, music or nultinedia -player or simlar content-output
device, ;but also effectively an Internet appliance- (i.e., an apparatus
which can operate, at least partially, in connection with information
obtained using the | nternet or simlar commnication system. 10 March
2004 \go 01/-18731 PCT/ US00/ 2 Man l‘RlFeVI ous attenpts to provide |ICM and
W i teabl e portions on the GRO :

A number of benefits can be achieved usmg a medium which can readlly and

economically provide both content-mastered information and the ability to write or record
information As used herein, “information. oontent—mastered“ refers to a medium in
- whxch content is provided on the medium before it reaches the user. A common example
20 s music CD’s in whxch the musm is information content-mastered (“ICM”) prior to |
distribution to users-Informatlon wntten onto the same medium which contains ICM can -.
" be useful, e. g-. in any of a number of systems for accountmg for or collectmg usage fees,
royaltxes or. smular charges for use of prOpneta_ry intellectual property in such content,
mcludmg systems mvolvmg use of the Internet (or other commumcatlons systems) thus
25 effectively providing. a device which is not only an electronic book, music-or multimedia
player or similar eontent—output device, but also effectli/ely an Intemet apphance (ie., an
apparatus which can operate at lebst partially, in connection with mformatlon obtained

" using the Intemet or similar commumcatlon systetn). .

THREEEA CH BN rast er ed



medi um have encountered or resulted in various problens. Sone data storage
nedia are pre-recorded only in a serial fashion, such that it is not

possi ble or feasible to produce the entire content at 096&&3&? typi cal
exanple (al beit, involving analog, rather than 5 digital s d? is the
pre-recording of audio tapes which, even if recorded at high speed and/ or
si nmul t ane cording nultiple tracks wer e general l rded serially,
i.e., begﬁﬁ%+%g;gt one physical end of t he tape and reé%?égﬁﬁ%ﬂ%ng t he

| ength of the tape to the other end.2In general, the amount of tine
required for such serial pre-recording can render t he process

substanti al | y edéamyrhresadus pitempts to povide ECMAnd orriteably portiors onal shiee 10 usef ul

to provide net hod ol h | CM,and vvrlteable
portions m@r‘gﬁhﬂ? nast eer%lggsélgtﬁ B IquED H(% d% %@Pats'}?eagﬁﬁ’&ijﬁﬁ{e
subst anti al rly-r@btdeéonlpmcaeenawﬁstyoxsyts:hﬂmsltishattpossibl@d;r\feasiMdtb pralhce theedi a are

unsui t abl e vaI I -1 r se ur e s a ei t her
because t hei’nalfe ?%ngcrllll[ Fn ne% %%’W‘?P ’g”tﬂf‘i G@’ﬁ‘ﬁ’l ‘8"‘1 Eng ar analo 5‘?"8}1‘36{\1‘“’@ RW

medi a)5 or bamsaacmdm)um@pmm@mg enﬁﬁmtr@psdegﬁ@devdnafeccrreécﬁétth@I y short

15 tinme perio a&g} %F Aycor(ofl)r&ggwﬁ vq\%Jld be useful to provide a
system appEratand onguioeesty 5eq e Eioks, wern esndallrreosdeB e aliBr t i ons i n
whi ch, if dﬁfﬁlbbgidmnﬁ honvbhysRaAlLe of ROTabé %e&@&bdtﬁ%ngf@\ﬁr@%ﬂtﬁé thpel OF M Whi ch
is not re-witeagble or Wﬁabe and/or which is relatively long-lived, so

as to provi Q&estheRindaln senfral  thtaAmoant of fime spquiredforpuch ssrigd pescaraipg casbout  t en
years or nDfefdes WSiraddhd sibdtdntitily BQHEmicATyHIRLERA, Aﬁ:éérdmgf& i‘f"vrloﬁf?l%h there are

techni ques for mastering content all at” once (suc or pressing
of vilfyl autsely! foRrayids maustcsy apnsrasest and methoddn wb@bmmdmwble( CDs) and

the like), dﬁoﬁ‘ﬁ‘or& SRERIn W SsRRE c THRInE g@?ﬁe&'ﬁﬂ% rﬁegmmﬁﬁﬁarz? 'élg%?ﬁ:?&ﬁ:e are

generally different from those use providing wi e areas.
Al though it is Mlslﬁtf@sﬂbﬁtHFV@VFd*eiteaélegnedlaarﬁl}mmtdbévsfedardnv@bhaherwr| t eabl e

optical di Sl'ﬁné"{e}rﬂ &%ﬁreg@}agﬁteﬁﬁe[rG%% &rgtfemrﬂgxg'ia %ﬁl‘? C@n ltt: e f 25

pre-recorded data on a ased e seri a y recor edegAccordr ngly,
previous apprd&ENRY mr:Cha)@r bhepuse tilemfglvnaden tsndsto peprade lired relativdly short

cont grt - na tal areas were re uired . to have
o a8 e SRERitod O BB M BRR (A7 Y BRSS! © "ave
and/ or di f freethed innelvieg bethiCMmdd mtdalﬂeqmasns inwdiichaif desired,pthe @aiteatliesk  havi ng

an i nner e ed tered content and out er,,radi al area
with 30 vvraq%%dbn[sg&ﬁ%ea%‘}%d@ g?e R’ﬁﬂ H°&TM?~E£8F8W3"§ ﬁld&ﬁé" mat eri al
have proveds tajatively lengdomdisuas m'pimuﬂrr atliedd irforn@itiph SOHAGE €. glyRioBRY &, t he

i ng such a two-nmedi um

t echni ques, ery and rogdu
st or age devﬁbg'eﬁ%efncﬁ of%fecsﬁgltti? lﬂﬁ’e‘ﬁ‘é*{‘)&?lﬁf" atfoﬁ‘j“g 10 March 2004 rel ative
anmouzd of | CM  \Adtheussh thuré dre@bin@jueSotilastanitlg bdhint P8 otk s lahpiapf§ | €xi bl e

such t hat
or pressing of vinyl audio recordings or injection molding of compact disks (CDs) and

the like), the techniques and materials used in these processes are generally different from

those used for providing writeable areas. Although it is possible to provide, e.g., a dye-

{ based or other writeable optical disk with some data thereon pre-recorded, typically the
25 pre-recorded data on a dye-based CD must be serially recorded. Accordingly, previous
approaches, in order to provide both parallel-written, content-mastered information and

writeable areas were required to have different (e.g. masked) regions for these two

different types of areas and/or different materials and techniques, such as an optical disk

having an inner radial area with molded mastered content and an outer radial area with

30 writeable dye media. Media with two different regions of material have proved to be
expensive and unreliable to produce. Moreover, the techniques, machinery and materials

for producing such a two-medium storage device would typically predetermine the



changing the relative proportion of I'CM and witeable area woul d require
substantial retooling or redesign of fabrication processes. Accordi ngI y it

woul d be useful to provide a system gppar atus and met higyrc(g_l@/d
parallel-witten |ICM material and witeable regions on d| um

substrate, 14)referabl such that the materials, and techniques for the two.
areas uselFlte apoun; ¢fCM semswpweiteable, mcmlslutmﬁ\aMmhtlvglyﬁﬂfbechmath t he

di h he '
ol ded '%ﬁﬁg‘“@%nézé‘é%ﬁé“b*o?&ﬁ%ﬂe%&%%ﬁgw% S YO TG ORI many

syst ens r edpsling odirddesige of fabeitationpro@E@eS Aekorail glﬁ@bvoﬁﬁrlié%kﬁﬁ f pro®idkOr
readi ng ICI\/I ata versus reading later-witten data and/or for reading | CM

data versfi§ Wl’l RRRAtE . mpthod srhieving patallpl-writiem HeM: materislandovrieable set s
of opts Cate; ioAB Rar A {asdd v I power s
of Iaser glptlcal td?l%‘lsns g?"%%t{sf‘f‘:‘%? %Fefrrrs og‘mhh %%%nhﬁs ?ﬂd‘ {?gﬁngtﬂl})e\? ded.

in 'a sinfré W@@m%@t&mwgwm iateas amsmestanuauparamg with itfe arswsul d be
advant age stem nd- net hod i.ng a mediuym 15 -
whi ch' has HQS%S%}SPQFY g\‘/?ﬁ?’tagg %@k}}ﬁd@gé@%% Frqonteahmel ‘f@’ﬁéh‘é eBhesssthi ch can’ -
be used (tﬁrmtherwmermniteeéd)mraﬂdlor writing) using a single optical train .or'

optical arm Si ngﬂe and/or a .si'ngle wavel ength of 1ight. SUWARY OF THE
| NVENTI- ON Thea%‘frg’? Pre; MR EYSEMDS Feanigridiéferent Eﬁ@gnrmgmﬁﬁptlcwepaeamﬁblence and

nat ur g of fog edaligieC I anpr o hes
descri bed herael r% Nllﬁggﬁé@ﬁegnl%%%&t% "?‘ﬁﬁ&%@ﬁ @@{orﬁé %g'é%ﬂga L
struct ur eWBting datarsin gomectasgsghisingtmng tlmtaﬂwort&ttﬁdirbabts of bpt)&t gppardhd (ech ask e) for

both a r I dat a, ' vhj-ch is: vvrltten :

subst ant ?ﬁ{ |y a%Flt %{'&&%g (g'\{la‘ffﬁ %‘g’@? PE aker HH“%F*‘%PF HPH‘@“ A PY 8801 e

area, - site) asusa blesprbvid!ed e ablifgla R Aback &@aﬁr&mﬁb ERE. A&!b‘?dlh%i% gdata is
i nj ection nmo] ding process. In one enbodi ment dat a

ayer s WA dhe. SBHalE g qrovita n ArpAg e Hiest ah el ving aOnedives { abi ¢
nedi WB i SwHIgE fhd IRAH phidnl ERLH&Ge I\grhauoand%g&%e ag%‘so %ﬁtl\ghjc UR%%e H%e[ac & orated

her ei n by reference In one e ment t medr um’has " a ensity
of this tigpedustiea ﬂpdégmtmghuanglammgtauptmabttmﬂe)rfdpncdmh’ﬁ ﬁsilngleadmd)&iilay | ar ge
anount of % rel atlvely l.arge anount of witeable area, e.g.,
totaling f]ﬂ#o Q%Q%ﬁflé%ﬁyt es.or 30 nore on one side.of an optical disk,
while providing.a 4 10 March 2004 small formfactor, such as a disk with
a.-dianeter less than about 35 millineters. tn this way, it is possible,

for exanple,-to provide a di sk which can’include uncorrpressed text data
equi val ent to about 45 or &MM@YSQ}'&"@EEMH{TMNJS a witeable area

sufficient to
The present mventlon includes a recognition of the existence and nature of certain,

20 problems in' previous approaches including as descnbed hetrein. .

_ in one embod1ment, an optical medium uses a single structure or format (such as
_ identical materials, layers and the like) for both a region for holding ICM data,’e.g., data
which is wntten substantially all at once or in parallel, and for deﬁmng a writeable area,. a
such as a user-writeable area. In one embodunent the ICM. data is provided by an
' _25 ' _ injection moldmg process. In one embodunent the data layer is a phase change layer
including a phase change film. One suitable medium is described in Publication No. US2002-
0101816, supra, incorporated herein by reference. In one embodiment the medium has a high
data density of this type, the present invention can provide for both a relatively large amount of

ICM data and a relatively large amount of writeable area, e.g., totaling about 0.25 Gigabytes or

.3 o mmoreonone side of an optical disk, while providing a



accorrrmdate about 5000 or nore pages of -annotations, comments, revisions,
etc.,. on a 5 disk having a dianeter of about. 35 mil]ineters. Preferably
the writeable ar ea, if desired, can be formed' in a'fashi®mafdhcIboyhat
information' witten. therein. is not 4ormally re- witeable or erasable.
Preferably the I data, -including later-witten material is arch| val in

hout 10, yoar e o Basdh &R i R Erkel RHN b 55 e ghuhSr

about 10. wyears or -nore. Sof a’

medi um wi VaY|1ER ressible; for esanbie,rtocpmm@:i disk .whidh dxnfiaMhddundotp l&ﬁéd' g or
account i N th propr| et ary intell ect ual property -

|
enbodi ed Tn gﬁulgigggipgb%(a%%{h{oﬁ QPdPﬂgehP s @oviifesie arsa sulicientigect | at' .

| east sonuccofnniddate|a6bhics008 ok oE PYRE |o?9b1?ot§t%bs, oﬁﬂbé’%: %ﬁéﬁ?sg%té QA Ot her

repro CtJ.O]rf‘l or. use,until a—user has ente or’'co g code
wi t h -whi cfisk Raving a diagster of alecait Gémﬁm@emhﬁmfmalfmmwmmmeh, if Resiredxanpl e,

some’ or al;z{npéf(; t ed and .key or code may form
-sone or all. l-'ltq’ﬁ(eillF(\'\gforma |o¥ﬁeea§§"¥a§lﬁ ‘ﬁ%‘b‘?‘&/%’ﬂ %/H%t PERAUAIE. - Such
code- enabweeabb@esmsabrbe | BibfortblptiedateineTuditigd9e:-iwiitten RARENG @Rtk h the
wri t eabl- e, e.mediumin a nunber of fashions. Ih one enbodi nent,

it is des™d 8‘9 TG a exRspted dataciptaggity s tinmvt at isasttabont 1G5 y@R0b0T | i ni ted

or restrlmb@d in one or nore of a vari ety of fashions, such as bei ng
limted to. wuse on a particular playback devi ce, Ilmted to use. 'by a
par ti€ul ar -uslérf’ll?ref@mdﬁbwtalwntﬂaskl region of cemedinm withtieM @ﬁtaptlsalé&li@ks

o § ol SpeRisEAGE pRARE bl e 8Bl for Bl R ek SrORSRIT aod
the 1ike. mﬁﬂecteadaprpbﬁty bﬂnbodiaemmreegbmcpetml mer&ﬁteﬁvcmécbﬁtn k) oh&Sponse:
to 25.a u trl_y ss code, the system. wl record into .
the wri te‘%ﬁ?‘:& 2 geés Sanﬂ‘ BE f@lﬁ[ flata i r\'éﬁ‘taﬂﬂlé}etﬁﬂe dllSthﬂéanéaYb@?k or loher use

ri ghts) fr@t)rotibﬁ:rdn%@éunul@tu@&rhagéﬁt@r 2Ry er&?ﬁ%gpg stCMrhe"Ql I W e con?l gur ed

limted t.o g particular . playback. devitce
such Phat e prsciexskangs or apaymentie For pkamhia.cdonnte)rl atleof the G datamnaja be,

t of th d ded into
(hocrot) itpiia A1O Gl kel bddoCiray Hrul 35mb! FBEGH sloMSSE iSn WeelH R "t e

system .degiypling dirs IGMt dutd. - 1Slneh icOdériabie@raccess O ICM QatabaBYRASlOvERT liRE -
mat ches At recor.ded on the wijteable area. |n sone enbodi nents,

detnt i fi.
i nfor mati o provt tﬁgﬂ]ﬁ %marQ%thF@%maneeeenberm%@eeens ddwiose nay be -

Lg?g%gglmgh?ﬁ’agg:itslegﬁél%gag(?a?rﬁuggg?eryo?éegb]e&olrvl%lcnzﬁo%aybac‘fy 31’2\7/?%e
i dent?f i dpmit tgrestm,cte@gp@n@ of tmprgmfrayvanety of fashions, such as being limited to”
. useona parttcular playback device, lmuted to use by a particular user or person, Imuted‘
. to acertam number of playbacks, limited to a predetermined time period of -
' -playback, 11m1ted fo usmg a partrcular geographrc location . or site, or coinbinations
'thereof and the like. For example, the system can be conﬂgured such that, in response to
25 a user S eutry of an access code, the system will record, irito the writeable area,
'. lnformatton pertment to the license (or other use nghts) for the ICM or other data. |
' ~ For example, when use is. to. be limited to a particular. playback device, the _system
- can be configured such that aprocessor “serial number, playback device- serial
.fnumber (secret) key or other idenfifier of the playback dev1ce is recorded into the
30 wnteable area. Thereal:ter, before reproducmg the ICM -date; the system
_ will venfy that the identifier’ for the playback device matches an identifier
reccrded on the. wnteable area. In some embodtments information . prov1dmg playback'

: ~ rights for a second playback device may be recerded into the wnteable area, usually in |

Ahors ., i~



of a second access code (such as provided in exchange for a second royalty
or other paynent). In one enbodinent, the (preferably wite-once)
witeable area can be used for 5 stori ng later-witten ygfRrdRidoan such as
annot ati ons, highlighting, reordering, remxing, nodifications,

suppl enents, collections, additions, bookmarks, cross references

hypert ext wo olngper | i nks and the |i ke Pref erabl Y, annotp@-tjugm.gmd simlar
materials can be associated, by the user, with particular portions or
content of the ICMdata. For exanpl ed when the I CM data includes sone or
all portions t ext bo ar, s epi c or_teaching content, a
st udent or 8‘?‘1%3&9”6%?1%%??%%? g’iﬂé’r"%lf*%hg’raygﬁché@’ﬁc ‘%Hf‘g%r ©f- N ISFA0BTELP g’lﬁﬁs e.g. :
t aken duri ngf h eebhtt &8ess kode (Rhek pfoRide@W MohtBe Wrlal senefreyaapbyota di spl ayed
(or avail abl e r}j acent the content to which such notes or annotations
refer or reP 1n one enbodinent, sone or all of the annotations may be

effectively bl oclese émmmé;ﬁ%d@;eféi%rﬁwﬁe% w8l 24Ckn 88 uRAGSNer st udent
who | icenses the | CM. data at a later ting) 5 Preferably the annotations

or simlar MANRFIRE-wHt infarmatignsuchas aguostiohs Highlighting, reowreripg, Medding. and t he
like. In 0nﬁxo@ﬁb&%ﬂﬁﬂfppkﬂ@nﬁméﬂﬂééﬂmﬁsad&lt%% | DR O chiser §fereh&§| udes

execut abl e prograns, such as search feni:une prograns (e.g. for use in

sear ching | émeaezrtar pedinkiand thelikes Prefomblys prnottiprsagd similag magrials ean use i n
01 9aNi 2i Ng. B¢ 2B6AASE bY thel (M AAlhadiouflt Pifiond Jr%gﬁ&gt%g?r{eg[ghrpﬁﬁgr g related

to decryption (or ot her CM%mrot ectio unctions annot ati ons (or
simlar | atefample, phemthe 4¢ ingInges spme Dhﬂltpwayns dfagextddplaocsimilite sel f -

execui ng, anALAL opkeaemﬂgénneﬂe%ﬁra&g%&b uécP&a§§ga%§%br %#ﬁy EScan perform

desired functions or o era 1 ons W hou avi n acquire and
| oad sof t warmofatipns er&tak@rdnnn@ewmfcﬁ lnmtervmwswhldﬁrvéﬂpre&hdb%rbetdsplayndques are

included in vent binary coplies. .25 BRI EF
DEaOR! 1 O AT ERE SRR e QTR o BesPhult Fs o kBB R PG rati® BT
di sk wit houbnermibdérdnemomremallofﬂ:eamrotthtingpmaybeaﬁecevd}phibmmfmmfvwwhg pr esent

i nvention; Fi Ccross. sectiqnal view of tic W th
nol ded cont E’ﬁ?secg%‘f%sf d SH%‘ as§50ﬂ(1% ﬁ‘ﬂ%‘géﬁﬁéﬁ’f’?ﬁ%&e 5&‘% 3%‘%“&%‘“ nvent i on;
Fig. PSis aPfefablytheamhotdixmis oxtsinmgarﬁlareﬁdicalb&&ﬁlemdgmadwdgnediﬂm Iﬂ:lﬂ:req, to an

enbodi nent of esent, i.nventi on fkrch 2004 . Fj flow chart
dop ct i g asshelire loRE R e DtiuR s et B ngoirs inghydes secutabl

programs, such as search engine programs (e.g. for use in searching ICM data or other

items), database programs (e.g. for use in organizing or accessing ICM data or other
items) and/or programs related to decryption (or other copy protection functions) or
20 annotations (or similar later-written information). In this way, the media can be self-
executing, and/or platformn independent, in the sense that users can perform desired
functions or operations without having to separately acquire and load software for
performing such functions. Preferably, techniques are included in the disk data format
to prevent binary copies.
25
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A is a cross sectional view of an optical disk without molded content,
according to one embodiment of the present invention;
Fig. 1B is a cross sectional view of an optical disk with molded content, according
30 to one embodiment of the present invention;
Fig. 2 is a flow chart depicting a media use procedufe according to an

embodiment of the present invention;



enbodi nent of the present invention; Fig. 4 is a cross-sectional view
illustrating one exanpl e of storage: of data .on a disk according-to an
embodi'ment of the present invention; Fig. 5 is a block d|1 a9 Q?]‘@ system
according to' . an enbodi nent of ‘the présent invention; |ga‘?(giH ows a
flowchart of. a process accordi ng to an enbodi-nent of - the present |nvention;

. Fig 7 sho f t a cont abl ene 0Cess _
according to" “@1}?31%%%@93{11 #Hdﬁﬁé %eéeg%etgeammv V%rﬂ?e{&gﬁe a%?ﬂfrﬁllt"ﬁp W is a -
fl ow chartembloﬂmuaftlmgreeentmdntmnocess according to an enbodi nent of the
present i nvent[Fo DETAI LED -DESCRI, ETI ON OF THE | NVENTI ON According to
one, enbodi ment &t i RCPsivesHonglviey ifjuytrating eng granpleefistomes wédatacon 45 an
optical didik deSorln@\th ﬁ'@élnmuﬁgm%ﬁle?‘?esﬁgﬂ% yetb@d to have both.ICMdata and
one or‘ .nore witeable areas. In on Iment’.. the disk is a first -
surfacg writeabl e nedium generally as descri bed i n Publicati.on No.
US2002°0101816 Fig df & blackdingsem af esysiemecerrding to-ed embodiment of3be present
under.st'angjg &fl features of the present invention'is facilitated by

consi dering tﬁ invention in the context of a Data Device Mdel, having
certain sim afig. |6$h0Ws)alfbvdchzixﬁbflabtd@@hcc@ﬁﬁgdﬁﬁﬂ%m%(ﬁﬁﬁhtz@ﬁth@[ire@érﬁo)

net work mpdel ,. The Data Device Model .is conpared-to the 1SO .nodel in Table-
1. TABLE: JOERHORSH Mbdel © The Data Device Model : Layer  7Appl i cati ons and
Services. LayelifbRrases ! \/ %qéé gasi on
Layer, 4Tr ansportésLa erH%g%w%%?glfﬁggéetﬁ%gaydg?&ﬁg%?lemt%&ES %’E‘%er ta

Cont r-dP| erembgdimeny thgws@tmvnnnmmd Dat a Li nk-Layer - Layer -1Physi cal

Layer PhyS| cal YR isa ﬂow chart illustrating a read process, accordmg to an cmbodlment of
the present mvention.

DETA[LED DESCRIPTION OF THRE INVENTION _
_ Accordmg to one-embodiment of the mvcntlon, a data recordmg medmm such as
15 an optlcal disk is provided which can be configured to have both ICM data and one or

) more writeable areas. In one embodiment. the disk is a first _surface, writeable medium

' : | generally as described in Publication No. US2002-0101816, supra, incorporated herein by
' ' reference.

An understanding of features of the present invention is facilitated by considering the

-'2_ 0 invention in the context of a Data Device Model, having certain similarities to be International

Standards Organization (ISO) network model. The Data Device Model is compared to the ISO

: model in Table 1.
“TABLE1 - |

* The ISO Modei: L " The Data Device Model:
Layer 7 | Applications and Services : L
Layer 6 | Presentation o Applications and Services
Layer 5 | Session ' _ ) . :

. { Layer4 | Transport Layer - Host Interface Layer
Layer3 | Network Layer Data Controller Layer
‘| Layer 2 | DataLink Layer - - | Data Link Layer -

- | Layer 1 { Physical Layer ' | Physical Layer



10 March 2004 WO 01/18731 PCT/ US00/ 24783 7 As seen from Table |, the Data
Device Model is a five layer nodel generally relating to Iayers 1- 4 and 7
of the 1SO tel ecommunications nodel at the left. Generall c?e%?db

through 7 if the 1SO nodel are system specific and vary COI’ISI ly. They
are often sinplified to a single layer (as is done in the Data Devi ce
Model . Datwobi@yss 5 bidirectionally between | ayers usi Jg@' m ned
protocol s and each layer is only concerned with transacti ons between

| ayers directly above and below it. THe Physical Layer of the Data Device
Model deals with physical nedia and the signals that represent |I's and
0's. It relates f*gsqeﬁéroﬁthiecIther% Bavien Modad is ofive hperdadde! ginarallpi t s, :
mar ks, grooyﬁﬁm tARdSs 14 A ot ochr oni ¢
mar ks, 10 bubb es %ng%ﬁo@ﬁ?@é&{"‘éﬁ@mﬁ’g&Jr‘?gﬁél atifie 8 1??%“ e the |1 ke,
I ncl uded in %Vﬁlé5ﬂ}ﬁw&g§ déthe 154)rede] aye smmpm@wdaﬁrymamﬂef@lyamemetl ng dat a

whi ch nmaybe &M %ﬁeﬁh@q sgxﬁ%eﬁ erctgst s c&@llle r{ﬁgﬂata 1cgé\io&%£s atﬁggggts i on

conmbi nati on of net ctron Renes @uc

anpl i tude détdéeqﬁp@ﬂly beareleedaypmusyxg gmileannmat protocolanad ekl layer keonlyrhe cont ent
of the data p er hough nodul ati on 15
schenes, e. 5(%11,%3%1%){?{%?%@2&? glﬁ“{ E"geen P%?%ﬁ“% aﬁ"é’ﬁ&?@%‘?‘%“nomensatl on

net hods, |f proThccPédslcaaLwciafﬁaMwﬁceﬂ\him(ﬁi dealsavith phdicabhe@Rbhd@e di SK
servo and random access

drive, ite Qcus S track fol |l own

servo inf O?Ei | onat? "’Z’é‘{sﬁ‘?gé aﬁﬁg 5 KFdetrrde ﬁ&ﬂ?gysﬁﬂm E‘I%S%‘Pa@o‘b%féﬁe 2 Yihe Data -
Li nk Layer bits, meks, gnmesmadsi blyysioy rhaREi6n, @éﬂé\iﬁretsfﬁs PRbBchebile mdigyer) are
part Pg t he t@%swgl a . .20 At the Data Li nk. Layer of the Data Device
Model 0 ¢ ho BIRPIES, MRgpeabrioal séeions omeghetic domaj. and My like | Belulehindbe The Dat a

Li nk Layer Plsysm@lricagérﬁedle\@tdcbsstdﬂ@eaaﬂhgﬁﬁdTWﬁ fdhtfﬁ@ﬁtch 8¢ 8PLdBR fggfh eflat a
frames. To do so t%’ils | ayer Erust nodul at e/ denodul at e, encodef) code, and

provi de ser USR8 MES3URENEHE Prdhermal peans, argspmbinpiagn af aethods Eaddetdctiome has a
header ( add:haﬁ&)suéﬁlﬁbhisgﬂété@iﬁﬁ ARIPBRIAE MdtechiOf %ﬂ&%l%l&@ﬁgpgﬁh pntrol

i nformati on ata link 25 is a point to point ni cat1 dn connecti on
consi sti ng Blfc t 1€ CARIERT Ot the flathds &T“é‘@’ﬁ’é} at thgPhysigal bayer.cdtbiugh nfedebtiyn | i nk. At

the Deta Lifkerhty@lg, cphielas: azbaéﬂ@dmeq@mm{ REBIRAL] heBh poundart es,
frame nunbers, header information, etec. of a are 'used sol el y
by the |i nkProXef: WW@@G@Mmﬁba@reﬁprta@owgmk drive,Gtema suahras fagyesesvo,

| nf or mat | ongdck EINAARL LS, No formation
transferred 30 _at tﬁge mﬁd?ﬁ}d&&ﬁ%;%??{/\rgﬂ Ecﬂ{ngtl‘lt’ ffgﬁ%sqgs,m%%%né‘lﬁo%l nary
files incl u@‘f}:ﬁl@a{%g@m]eqiahlpIéLayerbutnotnecessanlyby layers above the Data Link

Layer) are part of the Physical Layer.

20 Atthe Data Link Layer of the Data Device Model, the data is organized into units
typically called frames. The Data Link Layer is concerned with the transmission and
reception of data frames. To do so this layer must modulate/demodulate, encode/decode,
and provide servo information to the Data Controller Layer. Each frame has a header
(address) that includes physical location and embedded control information. A data link

25 isa point to point communication connection consisting of the media and data send
(write) or receive (read) link. At the Data Link Layer, data has embedded codes
representing data boundaries, frame numbers, header information, etc. Some of these
data are used solely by the link, and others are passed to higher information layers.
Information is coded using methods appropriate to the media. Information transferred

30 at the Data Link Layer would include, e.g., user binary files including those which are
prerecorded or written to the disk.



prerecorded or witten to the disk. 8 10 March 2004 The. Data Controller.
Layer of the Data Device Mddel is concerned with the selection,-
extraction, and nanagement of binary fgiles between the sgy ?Cl (%b@ ua on a
di sk, for exanple) and destination (host conputer, for exarrp -The Data

Control |l er -Lay,ghl resol ves the | ogical and physi cal | ocation of the
i nformation st brelaEContollgy Layer o the daaa Pavinel Modeldigt congemedt withnthe

formatt ?tn%é’@’“%[ﬁfﬁ*’@g ARk SR G oy BEPRERRG e AP ERR wld Moc T T
create orianexaaple) ambdeshnauanfhdst bemputéro fored<ample). TMhe lm&zacﬁﬁmlrealuawr Layer
may extract or i-nfor.mat.i on ma nt codes-_in _the . fra

i nf or mat i Of OIV?Sr#lE qgéﬁ? ?n gﬁégcaug%f“g@‘%é’l‘ gratiogsorghon the sk SW%‘?Sem; f of

the pr®peincludpalaal dedetioh, ddpdduiaibn, Rxfhe, Iiditsving ﬁ@@tﬂrgcl:esée@f Qd Bhton | S
parsed fromthe Host |Interface Layer. e Data Controller Layer preferably

provi-des. LH%{eLq)ieg&rmat!@gheDafanagmm aaﬁwanbbylzai o0 epitastaddande stripyest toon/

decrypti o Interfac Layer of

t he Data %eegt?%e%%%dgm?g le?’S:flrarema of% ']{hisa!%’& @P%@fef&é‘%’%e‘a ﬁ%rst and
the dri veembﬂxhuﬁbnﬂahgh niaﬁa@knent ycﬂie@ dh |tﬂe Mﬁllel 1ﬁforﬁ@t[ﬁ'ﬂ,lnmt ﬂa_?éj‘ pr&ﬁdes ' _

i nterface- l, of .,this |nterfz% are USE, SCSI, ESDI, and the like.’
Dat a acce§e§v%gféﬁ’ﬁ and cantrol systams forcthe profer ppcrationepk thei linkt lapw. PHYer nat i on

key regjuesdntroR oSN is QA FRTEH: H@ynﬁ&f&@-ﬁ?ﬂr bR ddﬁ%oﬁawi% : d the

drive. The Appl1cat|ons and Services Layer of e Data Device IS
concer nedPWffiﬁHJ Y ipaemigrg| lateilmnbpaqhb rMaanagéentsaridy ma eelgvo provided endryptiond nci pal |

does hot j g é% rel at ed .processes except those..
i nvolving t a?&_lérﬁg%ag ce%es of these processes are file o
transfer s i Ilﬁhe’rﬁn‘sqinieﬁh(taina,yer aﬁhb Dot Deﬁcépfoﬁwlabﬁarytﬁleﬁ alelttaasfened, ' and

net wor k.. mTunl ca ener e specifi¢ co nd and cont.r.ol
i nf or mat | i'f’? o?ﬁd Mf]fe&'aY @Pd’@?’elt SymeatlyoRubic COBMNLIHOR r ansf er

bi narysfi h@é‘tfacéSE%ﬂﬂ&t ﬁdthisrlnﬁiﬁec ﬂr@ UsB; §08L, HBRNER ﬂ’nta ﬂk@M Bahacedste di sk
and

112' .has a substrate 25* | ‘recording layer 116. The recordi ng .
| ayer 116°qmimands sueh ﬂ%eﬁck,yre%nmﬁet ﬁp@n@atmmpfomamleemues@fand nowgral ity

of filns 6 i ncludes materials and
struct ur émg fgfeﬁ{eﬁ%yybérggsﬁgﬁﬁ{?% f@rﬁ%&he Yial miy be formed in a
..substanti al | yThmAmliceﬂloxfsamﬂlSmnces Lazyeraﬂtlie Dah@Dcﬁb@MoﬂBL iseddnyerﬁédwﬂ]ﬁ t he
mastered mat.er 0 d at: one timg, |n ,one -enho an |nJect|on
nol di.ng pP’&E‘EEQ??% ﬁggwmﬁs% ﬁ%ﬁ%‘}ddm% @P%%“qtréﬂ eé%”eqﬂl“@ &bly,

. the 2@cofellitaDploasssds ekdépt uﬁ)sahﬁ»@mi fhe B stAnfbrtabl. eﬁiatﬁi}ﬂess%eéef rédebsc@f at
Ieast those areas which  are_not are witeable. "Exanples of recordi ng

| ayers ha¥erffettrmasirs Hide a@pmaypn,c@m@ncmemftwasedmen imetfades and avtvrask
Us2002- Olm%catmns, which generate speclﬁc command and control information to and from

the drive in order to manage maintain and transfer binary files.

) As depicted in Fig. 14, i in the absence of ICM data, the disk 112 has a substrate .
25 . 114 andal rccordmg layer 116. The recordmg layer 116 may’ be vertlcally monolithic 6r
‘ may be made up of 4 plura.hty of ﬁlms Preferably, the recording- la_lyel_' 116 _mcludes ‘

‘materials and structure of such a nature that méétered méteriai may be foﬁned in a
substantially paréllel fashion, i.e. such that substantialty ait of the mastered material is
'prov*ided at one time. In one embodiment, an injection molding process is used for

30  providing mastered material. Preferably, the recording layer 116 is also of such a nature
 that some or all of at least thbse areas which are not ICM, ére write@ble.- Examples of

recording layers having these characteristics are described in Publication No. U$2002-0101816



9 10 March 2004 supra. ‘As depicted in Fig. 1A, in one enbodinent a first
radi al extent 118 of the disk 112 has such a recording |ayer thereon.

Al t hough, in" the depiction of Fig. 1A, the radial- exteqattSdos deplcted
as extending through the entlrety of the' region fromthe central opening
122 to'the outer ‘edge 124, the partlcular read and/or wite formats or
‘procedur e$4Pra- As depieted inFig oy éwoneoembiididier: b €irsd k4ikal b@nt Y o?mi/d@sfk 12

fabricatigg e resul t i certain areas, e. radially adjacent
the central Q{)g(e\anll%g&ﬁ%ﬁ?é’ TG 1 Ddthopgh, i thsr drpictien Of\ﬂglz hiit the ebialdi ng

| ayer mat exteut! 874 Aepiol ok cvich 16 whi ¢ not
used and/or not lisablp‘e f or cnésétﬁgggga{é%{n?%n%n%% wrFﬁ}te %lﬁlé féf%g? cep 1one .
enbodi ren?PPeing22 fp She outer edge b34, Shecprarticulrtrendeantifon twrite formats O pidcediraf t he.

di als t g adi al tent 118
[ ol ximntin ARGt Sk M 13 et Bt BB e i

read/ wri t €eTEECRS ogyradmﬂgi aidjacen mli‘@@dnhﬁﬂown ? 128 s %ﬁli@%eﬂg@m{y@gr

pert ain tﬁflﬁ &1? Q ﬁlons of, the radijal . ent 118 are'res :
formatting, trac & 136} waterialg 4 16 gndfpr thrmrdmg layer matdristhll$ witieh ivor mal | y

unavai | abia ufsaTanMr oMrsdbld @) cordin 115 of .
Fig.. A I@Fﬁgﬂ‘s ch a11 nat ur e. twggﬁgggg&ﬁ%hﬁra%abé%gr h%}?%%%%? nt, 15 -

maybe par iig plsvchimaturoiit if wo pdrtiomafthe miuialioxeent 118 & KENIS

provijded then 1B) . b . nol di ng process-
Preferably t rtlfg ﬁ%ﬁiﬂé lg%%%ﬂgﬁégvgﬁdcgmeéﬁ%mﬁ%ﬁnﬁaﬂ& ﬁ;ﬁﬁh@%
opticall Wﬂmb@@/ﬂwteswhnelow usdllyintonfectibh Wil the mskgnﬁPxﬂbﬁﬂtthS ques,
i ncl udi NGy, (; cor "t‘fﬁ%lor errqor correctabl-e co g, run i i t ed-

codi.ng, an exignt 138 agg resexyed foraformattiogl fracks, tmseveef sk1 | |

th aaetvoa:f Tsﬂjidam«é h - 1B
ngpl c'?s a S|r§§gﬁ?rad| gfs%heg’?gﬁ?&ffzogﬁ |ﬁ%%§lgag F&e %P@w%&&&%

possi bl e 'f® epdie of Big. léalﬂ@f@nclt ha%r&ﬂhaﬂﬂlﬂsmﬂyrmmmdﬁ th'éx@&hl ons
i ncl ydi “gn@beﬁ&ﬂfeﬁlvdn%én%ﬁﬁ &ﬂ%apart radi al extents or "tracks" one or

nmore continuous spiral regions, ircunferential regions or frarres
nul tipte . |ayéngpe|eexy>pdmt;ricnouaads plovidedfiaGesdaD extie1 2626

Pr ef er abl | ns, of "t he recordi'ng Ia er rag’l aﬁ ext ent
118 "whi ch DX dﬁg}% s %?*%@ ""F?o’rsd‘?lﬁ‘éa daatent ad fhekay dmgepmelgﬁs)ns t hat
are avai Iopbbﬂlyheadabie bith S |1 h e-
depicted in Fig-113). | nglgg{eg éeiﬁng%ig?%ﬁgh@ &ging’ee&‘%?%j&?fgﬁlﬁ 8{?@55&8 whi’ eh

]E)r ovj desm’frﬁ('ém GVI"’H?& goqrgetabley eqding sun Enk limited: sading, cannrsmtiﬂai&edhaiqi%ﬁ bd ngb ;
r anmee 1 ®S unliérds ar, r uses.as cri bes
above in connect on’ B? mﬁbp%ﬁﬁ??%hgl &ﬁfégé “%gmh‘iéméég PISESAt dRveni®ilel ) in
tL he "(ot PéWP@@) Fig-i ifedepicts aesylgtm ratfialtdxeentl i 34 bexilié %sedt%drhﬁél a@wpﬂitlti I'E’tWS' cal
ayer rames, focus, tracking or tes
Layer essgérsms%o Atoe 1R B85 0n"fhe 52 TES i - imber of Tashions including o
" -plurality of Spaced-apart radial extents or “tracks” one or more continuous spiral regions,

' clrcumferentlal regions or frames, multlple layers, regions on both disk surfaces and the -

25 . Ilke Preferably, substantlally all portions of the recording layer radial extent 118 whmh- ,
are not ICM (such as by molding and the like) are reglons that are available for writing
- (such as radial region 128 in the example deplcted in Flg- 113)
- In one embodiment, the satne moldmg procedure which provides.the ICM data in
o area 126 is also used to prowde formatting, frames, focus, tracking and/or test areas (e.g.
30

for uses as described above In connection with the "Physical Layer of the Data Device
. Model) in the (othervnse) wnteable region of the disk 112. Although both Physical Layer
.features such as formattmg, ﬁames, focus trackmg or test features or |



10 March 2004 WO 01118731 PCP/ US00124783 10 areas and the |ike and 1CM dat a
can arguably be considered to store or convey information, they can be

di stinguished at least in terns of which layers they reaghpatdiMpoodat a, as
used herein, refers to data which can reach at | east the Data Controller
Layer, and, typically, the Applications and Services Layer (possibly with
appropri atwobuasgfior matt i ng, decodi ng etc., as descri badruseramection with
the Data Device Mdel), whereas, ﬂbeneral, i nformati on or features of

t he Physical Layer which can not reac above the Data Li nk Layer (such as

frames or f fo are no onsi d | CM data. In one
enbodi nent , %%%Etaé‘?g‘% 'i'%z %al % BB $”8%’1Y et FIS iGThE A ng 10
procedure. Imfommlbmekeyeﬁdimdilsmﬁglhshediddeatsﬂ1@15&:&115 at\@m 188 tisyoaackladM ol | owi ng

t he nol di ng rocedure.su S4 ably thin (e.g. less
than about 19 ?ﬂ“ﬁi%ﬁé‘f’é f’risgoe ‘81? ?@Irﬂacﬂéﬁﬁgﬁﬁ gDa*%G?'?tWBer Ig¥erot her

coati ng st epsd,angichine thé K@phbdﬁoﬁ@lmd eS¥bacts NBRES (postibtl OWARpABphadICh as

i nformation e sane on all the nmedia) is witten in the

witeable ar S@Woéeéo‘gﬁ’%ﬁ“vﬁ%‘?qswef‘&‘ "t%ecﬂ%wlth @@a%§e¥1WWﬁuf act urer

and/or 15 dluﬂiefeh@ﬂigbheraﬂ AR @ Fedtdtts dfiTid M@ﬁcaﬁ%ﬁ‘er%mﬁlcbn R r@cseri al
nunber. (or ofher identifier), date and/or time of’ manufacture,

encryption/ & %W’?%WWF‘@PP Birameg ot fpanattinganfommtion)eegnogsansidsrebs of
witten infoeRedatapn, it is preferred that the information should be wite-
once (such as serial nunber or encryption/decryption information). The

rel ati ve porti onofmetsbodient, ghe qiséfdf/lalls availeble farige fpllagting the deldieed to | CM

20 VENBUS WipldoBX. G alofifdt GRSIRAA Q@dlﬁdn%fs&égg%ifggfbvid@afoﬁxw@ﬁmé%ﬁ ol r egi on

f ashi ons, dependlng on, e.g., e antici use
128. For exa&mspdure suph aStcoaltmgauntﬂua@refﬁmtéﬂthmﬂag less than whdut #3{bing) pratgiion 128 is to

be used onl y,fo5, b )ﬁqs(; L m |.ar rposes
(e.g. as descaréﬁ‘[a)l EQ‘E%&[A}}/ r@?’gﬁt\%}g 3 %ﬂ%ﬁ?& e?ortﬁs SUeh bOdImﬁ%{ééSs t han 5%
preferably Ilrcfg@atlhla@u@b@u@omwomdncmlldemtﬂwkameomnll thesdia) iawegen |
however, it | Rglve updat rrect|

annot at i ons %8%2“%]8{7 a?éragﬁq&t&\%o&i%ﬁﬂur%@?té |u1$ffre?gﬂ}y tﬁs%‘?“é‘ﬁ e af‘ﬁjérl I ke will
be wilft en, dishibmton IhEirastionehyinkladggemepoall ofarsedd Guiber (qbrhﬂaer ieatifegpl e area
maybe desir bout 5 to 10% or, A nupb 8‘% stens can be
used for st gfgﬁe aﬁé}&'a}f@e %fﬁ a %‘ctgff f%@éﬁ%ﬁi?ﬁ%‘gﬂ Wf?rﬂlat‘?%"é’d ee@é % nventi on.
Fig. 4 shomertmetyp&mﬁwhttéﬂ ihfprrhadion dBis prefdn@d &@ethe IndrmptidridAoEEs bOkrite30

Lo by ovr te SpRfucR SR S Bor LR ioR recHipdon informationy | M| Understand how

The relative portion of the initial radial extent 118 which is devoted to ICM,

20 versus writeable, regions can be distributed in any a number of fashions, depending on,

e.g., the anticipated use for the writeable region 128. For example, ifit is anticipated that

the writeable region 128 is to be used only for security, licensing, decryption and similar

purposes (e.g. as described below) a relatively small portion, such as less than 5%,

preferably less than about 1%, can be devoted to writeable area. If, however, it is

25 anticipated that extensive updates, corrections, annotations (possibly from two or more

different users) and the like will be written, then a relatively larger portion 128 for the
writeable area may be desired, such as about 5 to 10% or more.

A number of systems can be used for storing data on a disk in accordance with

the present invention. Fig. 4 shows one possibility for data storage, for purposes of

30 illustrating one example, and those of skill in the art will understand how to provide other

data storage systems, after understanding the present invention. It is common (although

not necessary), in optical disk systems, for initial tracks to be in radiallyinward locations.
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pl ayback Bl&ECRT so-called electronic books. Advantageously, the ICM data provided on media

) 25 - -according to the present invention are substantially smaller and less massive than corresponding
© traditional media. For example, media according to the present invention used for providing so-
called "electronic books" are substantially lighter and smaller than traditional print books, even

when including the size and mass of a reader device therefor. In one embodiment, the reader
device includes at least some electronic memory. Preferably, multiple texts (or other content) can

.iuse the same memory, as opposed to flash memory-based devices such as many digital cameras
.30 and/or audio playback devices



10 March 2004 WO 01/18731 PCT/ US00/ 24783 12 such as MP3 which typically use
conventional flash nenory techniques not allowng nultiple contents to use
at the same nenory and, typically, forcing users to purchap@rcHBtds P! €
(relatively expensive) flash nenories and/or to discard content to nake
room in the flash nenory. 5 As depicted in Fig. 2, according to one

enbodi nrentwoéi/sise present invention, disks having | CMpdah@omiashs\W i t eabl e
areas are distributed to users or potential users 212. A nunber of

di stribution systems and procedures chdh be used. It is possible to

distribute c ventlonal il locations simlar to
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encoded on the nediumeither as part of or witten
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of 1i censes s@h dfsRsdt EdnvbdtdRal }éﬂﬁﬂocaﬁ{nﬁ st m‘ o%%l&%o?e%%r fcgtﬁ‘délddmlfsgcwtjggg gt

limtation) licenses for a particu uses or
| i censes i ﬁ?ﬁhéhﬁtﬁlﬁlt@%ﬁmatb‘t diptribated Wrbhouaatpralse hmnkea;orphﬂxyinateﬂ-umchl ne

(e.g. 10 keyeﬂcetn&s aor rbe QR&HIRE q'xth"ﬁ?l%r 6N ars Q‘lr s& gelrslgﬁ%{ t?@%ﬁlévo k‘g‘g%‘gé] gp% |h§

like), limted a 20 particular tinme pero
| ocati on anequynlé/ grivigefee foir covteringthe §pe amdqxtannoflmem peovhied iFRRGE. Dis Systens, a

S dat 4, hares e flaRARKd MY bR bish Al hren it hpesh oot ant  al 1y
no restri ct resimstion(typiellyeach edthlaaliffdrent obdnes thsyesﬁsféffﬁlay et whidh Wi BRY be
i ant s, ar o et 4ol AIANR0 wt i d 25y Mo Frores BfoTana s BT but mmy
be retfuest eaacodedamqme mediuat eithek & part bf MR- ICKD InfeXANBN, @r virfitcfNfo TREPOMI neNt |
t hgl ?I kgay ¢ gnel g%rrpé,ggtgqﬁe retaﬁ E)canon orls-)othd'lI‘Eé t;r;laeg lcj)%' ]?c%nsegérgresn'?g{mg%atl 'ng and
are available can include (without limitation) licenses for a particular number of uses or
-playbacks, licenses limited fo a particular user or a particular playback machine (e.g.
keyed to a user password, user key card or other token and the like), limited to a
20 particular time period, a particular geographic location and the like. If it is desired, in
some embodiments or systems, a user may be offered an opportunity to buy the copy
rather than license the ICM data, typically at a substantially higher cost, but with
substantially no restrictions on use or resale.
In other systems, the medium may be distributed in such a fashion that some or
25 all of the potential license rights are not provided or available at the time of distribution
but may be requested or acquired at a later time. For example, in one embodiment, media
may be distributed, such as mass distributed, e.g. by mailing and the like, to subscribers
or potential subscribers, to potential users who have requested the media, or in an
unsolicited fashion. In one embodiment such mass-distributed media has at least some
30 ICM data which is encrypted or otherwise not available without the input of an access
code which, typically, will be available only for a payment. In some such embodiments,

certain portions of the ICM media may be accessible, on a full or limited basis, without



or potential subscribers, to potential users who have requested the nedia,
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accessing, text-only, for a first fee, accessing text and graphics for a
second’f ee, SapE ggwgqeﬁ,ggammg or gambling devices, still, video or motion picturé 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, the user may select among different types of licenses or
restrictions, each associated with different prices or levels of cost. In one embodiment,
25 the license may be content-limited such as providing the opportunity to select between
accessing, text-only, for a first fee, accessing text and graphics for asecond fee, accessing
text, graphics and video for a third fee, accessing text and audio for a fourth fee,
accessing commentary and text for a fifth fee and combinations and permutations thereof.
In one embodiment, licensees or potential licensees may obtain desired licenses and/or
30 access codes in a remote-fashion e.g. over the Intemet, over a telephone systern and the

like. In one embodiment, the drive, player 512 (Fig. 5), read/write device, electronic

book player, video player, audio player and the like and/or a personal computer or other
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Coor other\mse accessed.
. In one particular vahdatmn process the disk drive reads the disk serial number or’
. D and the recorded key value (1f any) from the non-copyable zone of the dlSk
30 _ Preferably, the dnve has a nucroprocessor which executes m[crocode for performing
- validation in the drive. ‘The drive computes a master key using the disk identifier and the
" key value. If the master key indicates that acoess is approved, the disk is enabled, such as
L by enabhng content decryptlon processes enablmg read protected dlrectory or the like.

4 t."-'l;; ‘1.; dl’ge’i:::' .



or otherw se accessed. |In one particular validation process, the disk -

drive reads the disk serial nunber or ' U and the recorded key value (if
any) ‘fromthe -non-copyabl e zone ' of t di sk. - -30 Pref 2 drive
has, ‘a mi croprocessor whi ch executes n% crocode for' performng validation
I n the drive. The drive conputes a master key using the disk |dent|f|er and .

the ‘key valuelf fire desigedrpetions mxeyvatmmd;ahepta ro€8L 55 pla§ (GPBMeNASh t he
ecryp tlon rocesses,

disk is e g content |
enabl i ng ?gggégpr ot%keifci reldglcﬁ rﬁc&‘S% -copiemt s nod validdted) ghe p aMrmfem If the
desi red pdnitintena r ﬁmﬁah geadbist & I rwise
access) thegﬁoat eﬁgtlf lp. I 'f the ge3| red %%t%gﬁe'?ﬁﬁék%g t he

pl ayer - pr &R ﬁ?@%@&lﬂepmgﬁsss neticompleps; e eser 1631&;lared @22 ergcfoest i ng
user i‘gentepbi It 0 n nd the.li t he reg stration
ha.tﬁﬂxﬁg Oﬁ@fvﬁsé neIn }g)?igét%n Regram, Bjéeréﬁﬁ (AEI) |

process is. not conplete, an- err gresents, °y5n

er r or - han@Putar. lnﬁxlhalmntoahmtﬁlﬁ@mﬁﬁtti@ﬂh@h@ﬁ%gt@ﬂlgme&éﬁ% I -
presents" mekt% and contenﬁ%l nformsttlon to a host 518 by contactin the

host .624, B85, WPHEOSHIL e prrag g deplared; 478, egntiat erps hanvlingc ¢ an
error is. demthar ed 16 3&ful inkth ?&gu, c is
successf ul |n,-l-tltlte dep| ct egdg%b%lenn@%ﬂen{g t d:@gsucﬁ %.?]Bl'jﬁVA %)%ﬁfar :
similar  APPFdEdpynioadad fm!éltf “Poitrof-seke™ pst, (32. oIt mum poasible,to pRARidelthe . i S - .
al so pessi t tvvareo dia, In the
depi ct ed eﬁ%ﬁ%ﬁ%&ﬁ%w o oadceeig%%p %“? enf-rfhe Bﬂ‘b’&ﬂﬁra"t@leﬂl sk _
COPt ent amdsﬁtelaapmﬁumbehsk@nntehﬁmﬂ setis humdﬁﬂirbﬁieﬁﬂls@iﬁ@nuﬁé}%&%g@&nds this
i nformat i ost,, 6 -reads. such .content -638 and
cal cul at e';&H ? %‘% }%ajﬂ?ﬁetﬂtthﬁi’ﬁﬂn% i\‘é‘t deady Slé@i/cfeli@t 533 qudmbmataschc ef used
or - t he st ppymett haouhsddtae disk k c , g@,s%a 42 for
error handl | n%l Clohervm se tﬁe ﬁ%g?() Sﬁ?ﬂgﬁ%ﬁ: ,® calc d&iai%:%é%gdq ey 644
to the usBPt Cmpletecan emqpds gecjangphi6dh fom e hasdling. tcherImseAEc hodtsendspthayer . 512
conpuies Edl @ g ites th Y, rmation
to the_ di sﬁlﬂ%%glabéig% k?f‘s‘\%vr@%ttﬁ%gse g g‘ii‘? ly/%?ﬁie]%l\gﬁﬁﬁﬁwtst*g%@@ﬂ ﬁ Cother
" rel ated |nl‘alﬂﬁl‘nﬂt2i@n)putestbceata13abnhkey (if Bedesyary) QRY it theRBy ifbindtias 8PP et

is termn nove e proper  codes now recorded on the
di sk, the edéflgg%ﬁ c(e t%BIkﬁi}é’G{‘)‘B’S‘?H i fpetion;qy otes related information)|. ayer
510 or anyreﬁetdilﬁ mhamﬁrco id t A 1 or,

ot her -code: Y 0sSi b?m h?&g\?%gt?%!i@gﬁq%ure Rﬁa\é rt:ﬂdgiéggdltsh?? :
val i datio eIPé‘}PeWF ﬂﬁ&’rfﬁ‘t‘ﬂtl‘d?ﬂ ‘ayfhﬁglsbrﬂlydmed nmtpttag/piaye(iﬂﬂaet&mi-mtthd set -of

el | o) oiindtiaye S0 ot ik Uil B Betinize B olidfionalbey g i 1)
riot. per ‘other endee It lstppsmbh:t howeven td benfipaiya disk such that the validation key will
‘ pernut playing only on one player (ora deﬁned set of players). '
| . In this. embodtment, if a copy 1s made of the disk 510, validation or access codes
based on data stored in'the source dlsk will riot. perrmt access to content in the copy.
.' 25 -However, -the copy can be enabled by msertmg in a reader and followmg the process ~
dcscnbed above for paymg to obtain an appropnate valtdatton key.:
An embodlment of a content enablement process is illustrated in F1g 7. In
: .response fo a first computer such as a- remote web host computer, sendmg a requect for a
B : first disk key 712, e.g., over the Internet 714 toa client computer, (e.g., a users home PC,
30 or a mtcroprocessor embedded in a personal electromc dewce), the client computer in
turn, send_s' a rcquest for the first disk key, to the disk drive 716. The drive reads the
- ffe‘l“eSteF‘ diek key, ".Nhich typically 'wiil be the media identifier, such as a serial number



25 However, the copy can be enabled by inserting in a reader and foll ow ng
the process described-above for paying to obtain an appropriate validation
key..  An enbodi nent of a content enabl enent process i s ilM0udarceddin Fig.
7. In .. response to a first conputer, such as a' renote web host

conputer, sending a request for a first disk key 712, e.g., over the

| nt er net WQM/8FBla client conputer, (e.g., a users ho smfl’% 3"
m croprocessor enbedded in -a personal el ect roni c deV| ce Bl | ent

conputer, in turn, sends a request fi6r the first disk key, to the disk'

drive 716. r the  requested di sk key, which typically will be
the nedia |g§%?‘q?‘%n\é‘r%°’ @gtﬁh%@%k 4% praferahlyrmpisme ot /tislc HTHRODE WOID1/ 18731 16
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can b§ use?lmagna(l cluding a ash unctlon
functTon (i &1L ‘ﬁ“%w@dﬁh@Hdﬁ%vebeluaﬂclan@éayymlpeﬁ‘kmﬁaﬁk s8Nt it@s perform

but such t ke difficuliSor titRK L ITe nsunptive to deduce the
i nverse fu ??l onc férl rgg%sgig%%thédugéth%fwg ﬁlggpog,tlwwﬁmgl;@ﬁ&,\ﬁ ng a

second key omckey B withpys kﬂ?‘ﬁ@gééa@nﬂ &ﬂy)p@rdfmm,n& Fde forgisiain chp{bst antially

entirely i fesidbuBdintall State machi ne,_ or m croco The
client computer “recei v’é@ﬂ%lyﬂg %ég(ar%dusélégrﬁf? tagaarhige prmicrRsodeds The onput er

728, e.g. V@chuf%@wlmsépﬂgt726msemﬂsékﬁﬁB&bmthébd’iﬁbu&r?@g:\e,lreov@pnneCt i on

- protpgol . theInT&ﬁeth@@ access.to sufficient i nfornat ion that it
can fornul ate an :?OCE gh%%]&%'ﬁ}b'ﬁlcme?@n@&m%ur ed to result in

recordi ng i nf or%thpﬁﬁommmlthaea@cssko swhm@xkt infédnhation ttal FBISLMmAd QW the type

of di sk ACCARRK pRRHER , paid for) by the user. The
"unl ock packet” preferg%ls Fsé'ﬁf oF “&‘é@oﬁpﬁhwlwnﬁ@lﬁwﬂsecond

differ, pr‘éﬁ'é#%amtylmuwﬂmm@ @ﬁ‘dlsktacd:c@miluehté@ dnd qg,,?eaq by, §RY fof) Qﬁiethe type of
access to jer p %kl;lf-l « unl oﬁ ?ack 117t akeé’ |nto count how t he
reader comnbi nes " P g@fﬁd tith gesgilt I Stomgh'sqcbml "second

i nf dPmat i oA nﬁ@hﬁbmdbmdlslgwuthmegméhdﬁﬂlaﬁnan%'%mg@ﬁﬂfgﬁﬂQPh&%?g%gﬁ%”g' ggd wi th

Tk AR S 55 el o
. recogmze as allowmg a certain type of access. Accordingly, the "unlock packet" will
. differ, preferab_ly depending on at least two factors: key A and the type of access to be
provided. The "unlock packet" will take into account how the reader combines key A (or
20 a code based on Key A) with the "second information" (or with a code based on the
"second information"), It is anticipated that a wide variety, preferably substaﬁtially ail,
players will use the same "universal” combination procedure (so that access permlssxon
recorded on a disk will be recognized and appropriately applied, by any reader device).
In one embodiment, the host computer can obtain the first factor because it has
25 sufficient information to recover Key A, based on key B, such as knowing the inverse
function (or an appropriate decryption kejr) corresponding fo FI. Ifmore than one type
of F1 function is in use, K1 maybe, e.g., obtained from a database, available to the host,
listing various inverse functions (or function parameters) corresponding to various
makes, models and/or serial numbers of different diISk players (in which case, the host

30 W_ﬂl receive an identification of the player make, model and/or serial number, e.g, along
with receiving key B),

YAIl, is read



20 ‘a code based on Key A) with the "second information" (or- with a code
based on the "second |nforrrat|on ), It is anticipated that a w de variety,
preferably substantially all,” pl ayers”vm 1. use the -sameq( N cgﬁ_\'l
conbi'nation procedure (so that access perm ssion recorded on a disk wll
be recogni zed and appropriately applied, by any reader device). In one
enbodi-ment, th&hnbast @mpteréms dznsebidifaotor/ibechusesit. Hagiedcived epfHASoNt has

25 suffic ol t rec e e ed on key B, such as know ng
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functions®
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nunber’, eSem laecbngth Iﬁcst A usm@thel u&tjvdfeﬂ cBﬂlblnit?oﬂQrd&@dsCﬁﬂ?S}Q{’d fheabesd :
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about ‘what typ 8f G e Randy eu'eer %@F@%&mrﬁﬂbmewﬁaﬁcﬁwfms b#d codes
wi || resutdquésted aebsitokinlS, Of a@tfeE@ﬁxsall E%kseolame%ngtked drrlﬁ )ké??f%s
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requested. . (and, presurrably, or) access

musi ¢ di sEECeEshar tsrike), dlifferent Smd/mﬁnamman’cwsldchnj@l@lat@mmltﬁgt[hlthe type of -

-accegs’ desﬁ@&i LSy lﬁﬁ ~"second ‘i nfornmation," when conbined
w th. Key A - usra(thg thlge%um versa ‘natron .process, wll -yield this -

access . code. Mormwmbbétmheheﬂit&nﬁbph‘bﬁl@s%ﬁd ﬁﬁ&ﬁoﬁ?ﬂtﬁéﬁﬂ(ﬁrﬂ;‘ﬁéﬂ&?m type

of access u ste access to track 5,.0r access to dll”tracks,
or time- I#%etog'tfbg 3“% ptc ek i thanssent tor the ielienticemiputer J34feEent

d i oVeprthe | d
access wher Comblaat ‘J’f‘?hd‘”gﬁ‘ ettt et Sl W plopl Bl 1808' 2
second f UPFGESEIt £ 4 poikey onresalt of ghedajocB)packks hare chteddum €n é44)tmlthek _
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present s Accofdingly, ipdhe depictet embeslihentpk ey Ogs tel’dxﬁiéli bpapH§ing alTaAGioRadFBed " key
C' 744). t46the 151(#&? ﬁg Pref er abl y, C I S not |ntheformthat
will be rec@r&é& g %3’3 K. ﬁ*Aﬁf&Brﬁ'&M@t@ﬂﬂ% rumm@n@febrdetee@fowwnnent

Key C i's apbadodud deensduel s Pt dERECH] ha'é?wneﬂtﬁéacéa% ¥ d;ﬁ'(cjéjtn!éﬁo P48 I n

some. efbodi ments, tine and/or date’i nforrrat ionis " éncoded
as part 0‘1"‘1”F€E’§/‘3‘BiJ @%hma@mﬁthhmﬁh canbereiatcétd Ft(sdohda)s-the inversear i ous

T verae Sactions @ e be al inf MR figfon %eﬁfya?éh?%‘éﬂa«%%ﬁmép &y tf‘_e
is a‘one- lw&l;enf\mttﬂmtoﬂled{m/]ﬂ
. - As depicted in Fig. 8, when a user tries to access content from the disk, a client
' apphcatton requests keys 812 and the drive then performs a read 814 from the dlsk, _
: mdlcatmg 1t needs to have keys A and D 816. The present invention allows for users (0
.25 - upgrade or othemse change the level or type of access, and accordmgly it is posstble the _ |
dmk may have several different key D’s recorded thereon_ Typically, the system will be |
" configured to read the miost recently-recorded Key D. In some embodtments superseded
_keys may be destroyed (e g, overwntten) and/or marked as obsolete. - Although it 1s'
. . poss:ble to use conﬁgurattons mn Whlch direct readmg of keys is permitted, e.g. for some -
30 . content preferably, the disk keys. never dtrectly appear to the host or client, i.e., the Keys.‘ 2
' A and D, m the form as stored ‘on the dlsk, can not be dlrectly combined by the 3

-“universal” corhbination process to yield the desired access code. Thxs enhances secunty,
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is then witten to the disk 752. . As depicted in Fig. 8, when a user tries
to access content fromthe disk, a client application requests keys 812,
and the drive then perforns a read 81A18fromth,e di sk, i?‘tgl' ' it needs
to have keys A-and D 816: The present invention' allows for users to .25
upgr ade -or_ot herw se- change the level or type of access, and accordingly it-
i s possi blsince kavill de siffionyortintessible prorbrsslbddigics ahlméd% éftﬁ@fﬁ&&%@désf‘er eon.
Typi cal ly,_ - tr}le sy'st%]vvi |1 -be configured to read the nost frecently

recor ded e pshemg tasy ons s odatansiared onsdisks: s dgeqrdinglye psfunetiop, bechdasFt oyed:
(e.g., ovegwhichicheBd tiRNGLAT l gt o t ho it is,

- possi bl e'Qt 0 use Eon'fi ‘urezgf’i %ﬁéﬁﬁg t%%’@ﬁagifﬁeccdr'%gﬁﬁe %’rg{%ﬁ' cpy be

per mi.t t ed Unelajed)sis apmlisdwo K89 A 8180t deld KepiBeg2, aid 16, keiyESTH, Sk yleR) ey BV €T
directky gppear ‘to the host or client, i.e., the Keys A and D, in the
form as.stored '.on the disk; can not be directly conbined by the :

"uni versal" coifodesiel ofepaiaC 8EStéR Snchd a dgst de i s
enhance,s_."se_%u&in;t'?i 18'1p0 March 2004 s_i‘nc'%ﬂﬁd %Sﬁe_?g%a%?ﬁcgﬁt q%'ro-ﬁ_@ .

i nf easi bl E0OPYment Keys B.and s Aechombined dniteaitpederf (etgh eustimy dashamoashisiveode
schene ' bagidcdiibi d 4.0red. " LG SHS. cor di ngl afunction, such
as F 1 (which _plg%ﬁ?gé_gltl%gﬂsc rrtgqrzlaeg&]Kgy %Ir%atsélﬁ taoczonyﬂﬂtg%(i’kg}r]pgceﬁscg{.}:bﬁn _
enabl enenwserdor ingemal anthbmication ploticeld) Thel ciemihbi REdd ReyBYnd KIS (ok Keyi €l d
Key B;8224 1.0 key...D 824: to.yield Key E_826. |If desired, separate - .
funct I gnsFt%%Bié&g%eél %%ﬂ‘“ﬁothﬁ'(éﬁp atigpy PRasgsses thenkeyieand cappenprigisiy Fnﬂ%@s B and
E are conbowtad 834, t he reader (e-g. ' using. a hash or. exclusive - OR
conbi nati on, 'Qirbalh'e like) to-yield Key F 828 Such a.convol uted key process
can' -be used, fibiheembadigient dapiated in Bigi2, émrespartso twbn infivetion thehthetrbltyr. eads

Key B andgKey, ' £ it appl i 832 and the application
processes o Efge"g%,g%r.%%gﬁ%’% ?g pri alea?gg@ %0?1 gg{‘ z%.'g?, 1 ISRP 0§3§£m1pﬁqu.pém
enbodi menfrotithe bess@16 nveritiye InBymet 18,8 oresporise 1@ preaitshipa bidedurt Radh dshe
royal rlicense fee h een paid or arranged for 214 (e.g., in.

res po?\%e ? grég}&'g%m%ﬁeg'gflﬁ%’—rf’ ?&ﬁr?‘ﬂ'éca\‘i‘é)é‘f OIeEacopupt, i IESROBFH B enfrys, or
i N r esponefa ticer BcesRRMEFiRBRERSIOCREHS B B tbeRs isiacitd] £ALE ARBRALRIAGEMENT.

to charge edit card or other account,or i.n response to entry -of a
280

user acce ) tYP6 b infarmasion whichtis mepordedt will depaadsm ils type afdignsen t he |

r ecor dabl gy ' = alhe- of <1 tion which is .recorded wiJl
depend on_ﬁ![vﬁ{%vg%’p%g ;le]g( ae lg’eﬁstggmléﬁl%%ll%/g%g {eggi% % Parngylar [qa‘?h_l[‘ etgl FE%’ﬁ‘!A i's

Li ni ted tfemption mayliseludesptiderdifiet teprofikasfdRemathihObrevmponeiBhorddE wde . an’
i dentad i ep..C of.i,l e qf the nmachine or,conponents thereof If .20 the

3k ce%ése theHoohiets Hinfited 1o SRR AmS peiods die Bdormagien mayoinekify 8rPuprayt.

i ncl ude adateibr @ffexpiration date. If the license is limited to a particular user, the information
©may inclpde key 1card or other token information, password inforﬁ:ati'on and the like. If

o i.:he .lic‘ense'is limited to a pért_icular nuzmber of playé or displays, the nﬁmber of plays or
- display may be recorded and the like. ' _ - |
25 At ﬁﬁat pomL-ﬁe user may use the media in ﬁq player or playback device 226 for
gpcessing or using the mastered and licensed content. As depicted in Fi‘g..B, user would
typically inseit the disk or similar megiia in the inia,yer 312 Whereﬁpon the- playér wbuld
read the l_i_cehse information frOm"thé recordable area 314. For example, the pl_ayer device
N t'n'gty read an expiration date, a total 'mir'n-ber of p;iays,' a.user pass'word, and the like. Such
30  read information is then_c_om_pared. to the license criteria 316. For ekample, if the license
. 1s restricted to a particqlgr player or similar device, the ﬁlayers serial nﬁmber recorded on
B th_e media and read _in step 31_4 is cbmpared to the player’s own serial number or similar-

. infonhgtion.' If the comparison indicates that the accéss to the ICM media is approved



. = software -t

date or an expiration date. If the'license is limted to a particular user,
the information may include key :card or other token information, password
information:and the like. If the Ii_ceg e'is limted to gyRakdd 442" number
of plays or displays; the nunber of pl %s or display nmay be recorded- and
the like.... ' 25 At that point, the user may use the nmedia in the player or
pl ayback: @18, péaybas: danrbegar 3235 s iOMeraypesUst dihpatisons Nk g, Fndetdninsed -
content. "g’ icted jn Fi ﬁ % user would_ typically insert the disk or
simlar medi |Hgtar{83$?’%}‘@_ Org gafe i, thectiiosht €ate sompprng aseaddpassvweard to @he

| i censé i nf $vastd f domiPatil® atEESh ' L t he pl ayer
devi ce - nan?trmgé_ an exogimr a??_gn dat g{?llﬂéiﬂ;[bg{ gﬁlﬁisﬁ%)ear &%teg?ggg%ﬁ‘e&}’l%e}’&er
passwor d, #dbe ke.| Ingae egbedingnt, phrybiadkn foblowitg appraval 318einvolvepaseghtion t he

| i cense; cr i g ' xampl e, if. the license _is restricted tQ a
parti cfﬁ aréf:)%dy rtg%gog'{égn{ Iogr% eI\’/IF_%‘%',. F errﬁ?lﬁygli‘es seityarg f%ﬁtﬂ%'gp%cg\eded on -
the medi a deegptiends providedpom3 it inedis qeRar &0pdrd of e RINMYEHa)S m&? il .

' tmat the

nunber. or- i nformation.' |f the-conparison indicates

'siml.ar, .
access t0 f?%’é‘/r’h&ﬁm(?re e softwase reloted ta gsel of Kher KM 2t on Besliskppmyliasie can
begi n 322. ndthe bf AdReReQf BRMREA dSORS i for ex " __comparing
a read explil,rat I on dat e-g?o ’lghﬁgﬁ %{Jdrc’?gﬁ? n%g('?té), &gggrr%g’rafcﬁ%r%m}@% ﬁ%“' fd to an -
i nput. pasSiGrare lthershi ifgdesirad xsomenormalivheh softwateayay bo stredDoRtRS ud’s
executgg ANCN one. enbodi nent, ayback, follow ng .
appr ovlg’lcI '%%%ﬁ}en@g \tféégg %f{arg‘i}%t #g?l"?&ﬂfca%ﬁﬁ h%fﬁéléalzgf{?ﬁﬁ‘é?ﬂepwcﬁhé-gnﬁ‘éﬁ%a. '
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ecryption (or other

medi a.(e—qéé(gs paﬁ‘% of . the I data). Providing the _ _
sof t war e reratle JOYYE 2BPEPrRiF don aovessigithy cantent joa suchsplaiforoy isdoundhon thenber of
advant agesmedid e THS fder d6&Sh : .alel ui e _and l.oad -
decrypti.on, softwar g a|tr?ggg%@%??‘°g§§’???£’gfea"t§%”@? a%o -saﬂec%’ ()sbgarLP&%’rde may
be stored Bhusers laskof ksowlpdge ofeantlion eccesy toltiat dacrypsion sofove )< alTieelpfatiina can
be | argel" @t ' pendent .. ‘e d. “such ‘that, regardl ess-of which of a
o ur ol Pry auplopis QL RASPEIRRb, D fesehl Tt oR ot AT i Carcerppred ©

. sof twar e ampdifferdnatdiskboto doees shaghdrized 4R6 Eiling Hom PH&HoRIRbIREM doded OUN

on the meg) a. The‘&; r does, not need. to know what type of -decryption
GhEQPIPVIGe e userngitly e mest|updp-dote sofiaare dipeorst embatliventadeess - t o

_the decr y@@gﬁ&?ﬁéﬂ@@&ﬁeﬁ lﬁ].n?oa &%b‘?ﬁéﬁhﬁé?tﬁegafo?é’sg 'cgden@rrﬁcg‘ngtﬁ% Flgqrgig%%g@n -

decryption). fferent decryp{ion or other s ware c

"7 di fferent fonafes) andoa semishnumberdar dtber idedifisewritton o thy mefifaq@lg., so a second

"previhgusl y- nd/or to provide the usey with the nmost .
up- t o-Q gat (I;M %‘?ﬁg&gﬁ%ﬁﬂ?‘%’%ﬁf G@H%BH?%H?CPH? ﬂ'l—:sctbéfé’éﬁnﬁ ‘?.‘t‘ﬁ‘feﬁé';?gi’ st thsfife usi ng
a conbi natusah of the access code (which the-user obtains  for a fee) and -a

serial nunber Mr ot her -idenfifier) witten on the nedia (e.g:,'so a second
K any other systems for pratection of data can be used, in addition to or in place of

an-encryption/decrypﬁon method as described above. In one emb'c-)diment_, the protection
system 'use‘s-a (preferably 'un;;que) identifier of ,thé_ drive device (such as providing a
.25 _ hilniAq:ie. anfl/or random ﬁqmber key or similar code or identiﬁér in a _diive Read O_njy'
Mémory (ROM) or made with 2 drive idéntiﬁe;)', and/or a (preferably unique) identifier

of the disk, eitherlor both of which may be étored on the disk and used,'e.'g., aspartof a

. system to _resfrjct ﬁsége ofa pafﬁcula: disk to a paﬁibuldr drive. For at least some media,l :

"~ including at least some imedia described in Application No. 09/315,308, sigpra, the ICM
30  part of the disk will display a different rcﬂec_;tivi'ty._ than .2 writeable ‘area. In one
' embodimgnt thc.e systgm can be configurf;d 'to block attempfs to read certain typés of
‘coritent and/or certain gisk rggiqns, which display a reflectivity .indicative of a writeabie

area (on the assumption that sll_ch material is legitimately available only as ICM data, and



20 . user can not gain access to content on a second.disc by using the
access code of the first user). . Many other systems for protection of data
can be used, in addition to or "in place of an-encrypti ogj 4 ONn
nmet hod " as descrlbed above. In one enbddi ment, the protec??éﬁE&{Mﬁ%entuses
-a (preferably * uni que) identifier of the drlve device (such as providing a
25 uni queitd ﬂ@@ﬁeh@qu&th@gﬁr(h ? nL ek, @ drive
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to identifepdsuch bey mi)ttutsyn at 1G4 atdramatmsl theyaftingeinptsado sbpFUd ey ikl agccess.
Witeable, rare %hs "t he. di kcang1 sed to store information related to -
copi es made, rézeg aprigeg disk), and thelikeonsed to nake a limted. nunber of

copies. In sonHtﬁéT&ﬁﬁbMﬁdlcatﬁﬁﬁt%bWﬂQqcmaé@%ﬁ& gﬁo%lrf'%cdt’&tn h blank
err o hervm e witeabl e disks can be provided wth spec 1.0 prop rtles

to asSt sttq Hesethodiney OBHajt—?herdema maypoupit assighal as nacssqgcet@ehebsey 334i que)

hat o a1 olcas abfebudeds 860idh bEN BB b R NG IELRR i er o g "

thwart i ngoxatm@rrbwsest whlcbpgouhi @il 40068s, &Iﬂ/oramhjﬂ(ﬂiltlitedoxdmﬁdﬁngbﬁﬂMﬂet ten

di sk), and. th.e | i coppari son d| ates that-access to the ICM
data i-s rity aé‘ﬁﬂ??ﬁ%‘éﬁocegﬂ@c}? gﬁﬁ%‘a §ESGL 5 CF Wthe ecaynt ggqpecording tgevi ce

may out puipﬁdabmbdgmggﬁgﬁge to the user: 324 i ndi cating that access is
deni ed, may output_ an offer indicating the cost to the user, of one
20 _Potential- beneﬁts from a practical and economic ICM/writeable medlum or media

player mcludes the ablhty to annotate, supplement update, correct or otherwise
supplement or modlfy the ICM data with new or addltlonal data. Accordingly, it would
" be useﬁll to provide a system appaxatus and/or process which is practical and economical ._
s .' for both mastenng of content and vmtmg of content or other data on the same medium.
25 In the embodlment of Fig. 2, optionally the system may be configured to permit .
' the user ‘to record later-wntten data 228 such as by annotatmg, hlghhghtmg, writing notes,
' _modtfymg, correctmg, rearranging, remlxmg, editing, adding to and the like, the ICM
data. In one embodlment the opportunity to record such matenal is provided without
" - further license fee or charge. In another embodiment, some or all addl_tlonel recording is.
"30 . provided only in responée to -pey‘ment of a fee. In one embodiment, the .additionel : |

material may be material which is downloaded or ofherwise obtained from a

RHERDED Siapgy



or. nore licenses which would permt access, and/or may-initiate, or
arrange for future initiation, of a procedure to charge the user's credit
card or other account e.g. according to a predetern ned;g N{)F& nt. ' 20
Potenti al -benefits froma practical and economc ICMvvrltea I um or
media player includes the ability to annotate, -supplenent, update,
correct orwobimsyam se supplenent or nodify the |CM datpgxr#stdrsfzgw or
addi ti onal data. Accordi ngly, it would be useful to provide a system
apparatus and/or process 'which is pr&étical and econom cal for both

mast eri ng of ntent .arid | ti o oth ata on the sane
nmedi um tPﬁ&)P% Sashsis egft “bchﬁ er BBYLDFB%‘T P Pﬁg‘ fRRidhy be
configured tm1mnabiortéal‘iﬁ:r A8 @the tive. rm@@éandoahﬂm W6thé 6ﬁﬂlo@ﬁfc@lc&1§§fe§UCh as by
annot at i ng, hi)gqﬁl %htl ng \/\gl t| n not es nmodj f%l ng, correcting,

rearrangi ng, i cﬂff?fﬁﬁ;a‘i%"" dopglophEevisiorp or aeaddition data. I n
one enbodi MeRformitin, SRRRE, teﬁﬂﬂat s AARRELS IR BEW@S of Tiff@Négied Wi t hout
further. l'icense fee or.char %@'a@l n anot her enbodi nent, some or al

addi ti dnal ri&¥BeIdicAigon informa A 8he lded %mvmwdmb@rswem@m»ym@m of. a
fee. In one RedRORLAR Kr acedsdify RYHdok @BRLnt {EN,N callB¥c e ?}h@go‘m' chis

downl oaded or ot herwi se obtained from a _ SHUT 10 I\/arc
01/ 18731 PCTrwstkyybeprdmpytihapgrittengphang-deayetgraphicanpubisithes direc8gprtveing or

publ i sher thah@@ntﬁﬁnﬁc itdh), aQfiol dSnk ﬁrthgllxke NRE ML or OF

teacher, and the |ik n one enbo rrent sone or ﬁhdg the |cense fee
may be in pdlereaier, P(Srfot e in $t§<iwngtS@bJa@¢wsr Hneferably dowmdralidoftware siedns or new

addi tiggn ii gor mﬁ QBagidgPals %Ea%gwléeﬁ%até?{m ?{T@M@&b Qﬁ&ﬁ“ons

answers or ion, 5 teacher’ & & I Oh an Pike. In
one enbodi rrmwwdlag sqmﬂjetrﬁll ofethe abenthges despeitiedhalioge deconhentioa wahskiring t ext book

content e.g.4 Qtdc%ﬂ?eﬁt-ac CLULEes and may record keyboard-i nput,
handwritten or grap T |npu (either directly or using

handwiting r eco@mcctrdmgljo onggohbodimentnwinnahy/ orighirad litdneee| oreaothelipoientalt he
| ecture or thereaf.

some or all hce?ste Rar'e e‘chfgee te‘?‘bﬂ’; ﬁ{;e use‘g; tﬁdg tl‘ll’égéﬂé]ﬁ‘a’agﬁ%gg‘?tq‘? i‘t‘g‘lrrf dPr ereradly
| at er -16r i t t @0 additice] wkrs osrepdonvirdédr mackinee, 208:8s additiopslQuhehitngd homMRe,or al | of
e v o GRS S R e SRR S0 BB S 2"
original |iceaseamethol 20Mas deseripadl £abé.alln rdshGRESBE neWos RREndA 1@¥AeNd the
license, e. qnfo}'n?atxjog ?sl rgc%?degd dtilg }egc?r ablet z;rgz}a 23%%& t%g ?nedita gane}étuggdqn a player
238, in accordance with the extended license, e.g. using a procedure similar to that
20 depicted in Fig, 3.
In one aspect, the present invention includes a method for controlling access to
optical disc content, which includes steps of providing at least first content on each of a
plurality of optical disks, the optical disks readable by at least a first optical disk reader,
the disk reader being configured such that at least a first region of the optical disks are
25 non-user accessible, the content requiring at least a first key for use; providing
identifier numbers on the non-user accessible regions of the plurality of optical disks, the
identifier numbers being readable by the optical disk reader, wherein no two of the
plurality of disks have the same identifier number; and calculating the key, in a
calculation device coupled to the reader, using both the identifier number or a first
30 optical disk and a second number different from the identifier number, wherein use of the

content is enabled. In one embodiment the second number is obtained in exchange for

payment. In one embodiment, the second number is obtained using an Internet



15 to additional users or readers or other machines, access additional
content and the like, an additional |icense royalty may be charged and paid
232 e.g. including via a renpote access nethod 234 as deggfiah@bgagove. 'In
response, the new or extended license information is recorded in the
recordabl e area 236 and the nedia can be used in a player 238, in

accor dancewgwi/fg7aihe extended |icense, e.g. using a progegdagRegisi | ar to
that 20 depicted in Fig. 3. In one agpect, the present invention includes
a nethod for controlling access to oﬁfical di sc content, mhich includes
steps of prOV|d 1 east S ent .on. each o Lty

optical di sk&™Y gatwn 2 e?}{’%‘{?g B?%d%mgfl&qsé%é“t'ﬂ%f“F ISb(ﬂﬂt i cal di sk
reader, t h&h&:[in&knet aﬂn‘lﬁltmdaﬁd)mgnﬁﬂdﬁml@tﬂi&ﬂt fid Gébohd Ahmikk isl cBRSlhtedafa r St regi on

of the optical are 5 non- user ssible, the content requiring at
| east a fi r§?m?<t8§}?°f g’r"“ﬁ%‘é odipens |S?FQ“‘?‘?“&§’E’E‘F falculated AIBE R BICHIPIEBON on- user

accessi bl e rigghoonradd! Ihhte RnbsdhtityuRforaRs bednt & Sikiedtilfn tedgblg fier
nunbers bei n readaﬁge by the optical disk reader, wherein no tvvo of the
t

plural Pty of® Sugisting OFRALAYOR s ipRge PEESROidpt Bpser pmibe contepcreprafiuqtion of g t he
key, in a GakicWh@lh-0A GAeNd CeRtehO Rl @Pyihd offn@eaﬁt%ﬁh@ ftﬂé%blggm%wm%

i dentifier nunber  on a first 30 optical dIS and a second nunber different
from the i dOREsH figk tanether mediprelajone ergleodiment, isalculatingtie perfarmedatdedsed. | n one

enbodi ment thﬁ:aﬁf&zREﬂcoﬂHm?Eoﬂv&r é’dcﬂﬁ r@to‘EﬁEahﬂfQQe &%ﬁré‘tgé%’g%hrcln one

enbodi nent, the second nunb alne usirng an Inter h 2004
VO 01/ 18731 chgmatusaepaiongsl azieaetmhymadm eomiroll of softreare divedoaded ising he opt i cal

di sk |6cl udqﬁeﬁ&f&wugmgﬁy Qﬁﬁ:@ﬂb&ﬁn{ﬂ MEJ&SCI{‘&%S}&’H%{Q%%B&%{A on. In one

enbodlnent t he secon IS ca n one
enmbodi ment , diske inforentidn auhdyiing a¢ leestlsome ateorf thrscang:na ]m:meembo@msmpr in the

reader. In | ] g ent. [om. t he group 5
Consi sting ofrf Lerc/ P o 38 nbladeh el BleRtkion, To % FERHmSHE SREME ont ent

r epr oduct i onnchfdes amdﬁgdnﬁamaaiomm&dcﬁmnﬂtln@grmqmoeﬁitmgaﬂﬂie ROPY magintin at | east
sone of the L SK t anot her nedium. | n one

enbodi nent , nﬁ%‘?‘%ﬁ’?ﬁ% “Qmeabgf’) ?’5%‘?\?@ it 3588 ecoﬁ’éer‘ﬁf’ioﬁdle’y'fl&ﬁ%or}é‘bnt rol of
softwdfe st (bfraetdormnrebdee, toi wisith e@bgsceﬂ thelicsitent |9 r&s&&tﬁﬂbnﬂbﬁ&ﬁﬁpea g&al cul ati ng
is perfor rred war e downl oaded usi ng

Ie st..partiall nder troI
10 Internet © g@?ﬁ‘ﬁgmm lug ﬂf?a rsﬁ”ﬂ’r"% Lﬁ'&?“ﬁ’df@%”%’i‘%ﬁ‘% ng, on the
first opti cah opﬁhalsﬂata stnxfa@erm wtﬂm:atabﬁshﬂﬁtsiﬂdwst&hgd RaFhadRf R Baefigf the
content. In one enb ?glt or i ng’ g@l udes storing on the non-user
accessi bl e F%@?’ﬁﬁm e%‘??@o%?‘r?@ﬁ B O5tp Athgoragriayeded. srpesetgnd nf or mat i on
sel ected fr ooatehedifférontFroRNMs ifissk bdigen fontakEeok®Yortion BBkE B3 storage layer,

20 after the step of forming; wherein the data storage layer includes a write-once phase

change material having sufficient reflectivity to allow reading of the first content. In one
embodiment, storing second content includes writing data to the disk. In one
embodiment, writing data includes serially writing. In one embodiment, forming an

optical data storage disk having at least first content includes forming an embossed disk.

25 In one embodiment, forming an optical data storage disk includes injection molding. In
one embodiment, forming an optical data storage disk includes forming the disk as a first-

surface medium. In one embodiment, forming an optical data storage disk includes

forming a disk having a diameter less than about 35 mm. In one embodiment, the write-

once phase change material includes InSnSb alloy. In one aspect, an embodiment of the

30 present invention provides a data storage medium which includes at least a first data
. storage layer having a first portion storing parallel-stored first content and a second

portion storing second content, different from the parallel-stored content, the first content



nunber of perm ssible copies; atinme limt for use of the content; or

i dentification of at 15 | east one reader, to which access of the content is
restricted. In one aspect, an enbodi mnent of the inventip(?'l S a

met hod for storing data which includes formng an optica gata storage
disk with at least a first data storage |ayer having at |east first

content s{pygessn Parallel on a first portion of the dgiaugisefoe | ayer;
and, storing second content, different fromthe first content, on a second
portion of the data storage Iayer 2@3after the step of form ng; wherein

t he data stprage | ayer includes a wite-once phase change material having
suf ficient inehiliasinkirelity obbit hayingracks i reflectitity mnges thegeonégontentn one
enbodi nent di sk. In
one enbodi lrrri?altrllllsziilil kmﬂu%?%?ﬂggl gﬂﬁ g?lggﬁ% fﬁd\ﬂg’%@éﬁﬁ{)ﬁﬂ{gﬁgﬂemodl ment ,
form ng an thopltreﬂatttlvmﬂafmt mdag@nﬁblsthﬂwavmn@eaig diffzeemt frém adjacems bt e nt

I ncl udes fo I [ an opti cal
data st oragéﬁgél}g'f(&?rl{g gge?llg%tﬁieiism %g% ﬂgagﬁgm%ﬁpﬁ%gg&}&rﬁ]) S@mﬁ]ﬂ% form ng
an optical chateat stembasged dns;ke emimidingtas tlmserwnmigcomteet 1dmltte1aa;&wth‘clﬁrst- surface

medium 1In on dat a st k .includes
formng a df ?engmforng ‘a 1|‘l°aerlrn\90 ﬁ% ﬁﬁ?raerqecgtggmang%ls wl?‘ﬁlyg!}fg " rhodi ment ,
the wite- fomahphadesflebivityaangnttien ifever ithml dicketainl pefsaiibpeadfl sepsed landone aspect ,
an enbodi men f . the 30. .pres ven |on pr.ovi des, a.data st orage medi um
whi ch i ncl uffgg‘gﬁ'fueﬁ é%?s‘f‘ﬂg ﬁﬁ %‘S’ft r&‘ﬂ té“ FEREa R PR FTPOFA P59 st portion
storing par afie@lvitgtaaped sﬁﬁiﬁlsﬁtly(iﬁmh@lﬂonﬂﬁdlaﬁd fefleaiily mﬂ@d’ﬂ:ht&‘ékvéﬂﬂﬁhl ng second
cont ent

, different from Il el -stored ent e first content 10
Mar chﬂb004 W@Tﬁ@?‘ﬁigeﬁﬁi’iﬁg%%é@?%“% aﬁ"r’fﬁ'&‘ﬁ’d’}“‘r&j"% dEtlsPUNIEAPEDf bit s
having a fi mSdneRinbodibt@iee! firdtirbflechiAidSbetivBd 2H6Q QA% HAAbRAYL5%] NLdnedi Ng a
plurality of bits having a second bit reflectivity range, different from

the first ¢RePdment,thy jegendbitirelectiyifyds between abagt @ét?@ﬁ&b%t 80%ef &t i vi ti es

bei ng di ffearﬁﬁuduﬁéz@rﬂl@dﬁ&eﬁ&hvxk}a@%mé&fdbsﬁub% hdcBbohts5%. I1ael if Gfe! ectivity
range. In one enbo the parallel-stored first 5 content is enbossed.

In one enboEFPP@ff‘eﬂt:t"Heb@eﬁmd%%ﬂi? formed as dygkmagks (with refipctivities lesstlgn  cont ent

i s fojgred. Ld]a&ﬁ&qmﬁmﬁm&?,? and"Meyifs ofﬁ{er-%fttlm?&ﬁd b Fo)‘m&?d%%ﬁ heSnapisl ficiently

distinct fromthe land reflectivity range that fewer th an a certain

per cent age Orithyeflpseviti¢sgrrgter tharfadisgent land selectiyities)wReffrctivitisear, ifidesiredef | ectivity

range. In o e I | ciently

di stinct frgﬁﬁ?’ h E%r%df}:gcﬁoﬁgé}?a@?%x{]u%% fﬁﬂh !tléﬂfﬁe%trﬁgﬂﬁw e% ggézﬁertal n

per cent age dﬁcmsns@dolu@Mgmmﬁesebuprvvxdmggnmr_emm anhireflectins cogtinghdneef | ectivity

;gggf 45 % ‘E’l{}ﬁodﬁﬁéﬁ?ﬁﬁmcﬁd@&tfe%tﬁﬁrsh%‘},&rﬁﬁ&lc‘éht% 2h& iRGLNAGH. ARG 25% and
20 includes ZnS. In one aspect, the invention provides a data storage method, including

reading data from at least a first optical data storage layer having a first portion storing
parallel-stored first content and a second portion storing second content, different from
the parallel-stored content, the first content including a plurality of bits having a first bit
reflectivity range, the second content including a plurality of bits having a second bit

25 reflectivity range, different from the first the bit reflectivity, the first and second bit
reflectivities being different from adjacent land reflectivities in a land reflectivity range;
and, using the reflectivities to distinguish the parallel-stored content from the second
content. One embodiment further includes preventing at least some access to content
which is not parallel-written content.

30 In one aspect, an embodiment of the invention includes an optical data storage
medium with at least a first recording layer having a first region thereof containing

parallel-written ICM data and a second portion thereof which is user writeable. In one



enbodi ment, the second bit reflectivity is between about 60% and about 80%
In one enbodinent, the land reflectivity is between about 40 % and about
55% Thus, in one enbodinent, "1" bits of ICMdata are §@iaRd Amgdark
marks (with reflectivities |less than 15 adjacent |land reflectivities) and
"1" bits of later-witten data are forned as bright marks (wth

refl ecti vimomgslreater than adjacent |and reflectiviti espusdsedisectivities
can, if desired, be substantially al 'égred, e.g. to increase contrast,

al t hough possibly at the expense of creasi ng absol ute magni tudes, by
providing o ; e .ot L - I | ve coatings..One enbodi nent further

i ncl udes at %ﬁlgg‘ﬁsl{ng}g[f?tr@%ﬁas @%Pgﬁﬂg"o‘r’]seé&g? a‘ﬁfé%ao NS WIEOPP%d,® PR coati ng

20 i ncl udes cib&iment, ab fvast ssymped the udeheriiesblepviri@ris PeidadiR Ok edbbdimehtor age

met hod, i ncludin readikng data, fromat. | east. a first optical data storage
| ayer havi ngf“%" ﬁF%‘f‘”%%Y’%&ﬁ%‘f‘b?ﬂ ‘ﬁa meﬁlgwaf?r&g?@f‘ S éqeessipgeT SP&eknt and a
second por t ileust semeof thgChbdanrmd Gfdetiesd] the shiffvbRmeR include Rerfphien Rakalel el - st or ed
conten%, the first tcont nt, inclflé’gi.ng a plurality of bits having a first bit
reflectivity® PEATES PHESLEBRPL B VEr o LG ARG RS #1 Qptistlidesy St9REDI t s havi ng

a second bi tmedfun @ith aClehs iatﬁtstrradbﬁﬁmgb!i%rérflﬁﬁfﬁ b f{r_§tQ'_ i&z{‘ﬁlcli)ciof Sdntdifify PI t o
I reriectivities pbeln eren rom

reflectivity, ﬁggfirs{gand second | Tie : ? di f

adj acent | aRgraiedped; 1M idate and a sepopd portion) theregfywhich jsawriteablean@ne ysi ng t he

reflectivitiefSodiBestifGtticnBEhal #hgRRAkah hﬁlwﬁéa%fe%n&ﬁg%ﬁf&: disniiltibihe second
g e

content. One enbodinent further includes preventing ast sone access to
cont ent \/\hi“b?f‘sF"sanﬂdfdeﬁ‘éﬁda‘IhF data quﬂf‘érfmétigft ZPep copysting obmesriglapaber, an
embodigent - qfmddieideA¥R ok QerliehibE iR BRI, (HPebREAYE gl um wi th
at least a first recording layer having a first region thereol containing
par al | el - wr incfusips 3sgaciating lateataitten coatsniwriparin thewritdablegoftionhwithselegtedis er

writeable. b@rﬁgﬁ‘seofr]]tge eVt Gha 2N o ogﬂr{eﬂtgfzﬁl}er?&mdg?%léﬁ%%éteﬁﬁmg% odi ment ,

at least some of the user witeable portion is w
embodi ment , centent adiacentporiensdi IEMalatagath whidhttiedbterewystert dootent isasseiatadi t eabl e.

One enbodi hG GG e..stored on.the nedi

confi gur edn?gtre asgg%tgg{shlgﬁge}gﬁ&dm ngS zggvgqﬁ@‘raas?atas%% BF F ?f@mﬁﬂW%%#% and, if
desir é¥, thé&NMghtwad @sarend wiitedblrkeeag econding atipass fifst livanse information meth@spect , an
enbodi nent Q. inyention | .udes. provi ding an opti.cal ,data,.storage

medi um wi t hQ%?hF@%é{g X,ac%ppg@{g ‘B%!%%’er“ %’] RETPatog to %&W% 5% AP PIPEI SN ¢ her eof
cont ai ni ng agrassad htdbast wmeed thellCM dattdal an thedasie ofxhéel cfating step. Haaof which i's
writeabl e. odi.ment . further includes, wrj t he, witeable

por 1 o pr i BIPSOER RUPICORHASHF (b s eu S bivcioa SRR A it | o
sel ected fr esnidweritgatderpes; arledsefirsiligent inforfiatidrith theWeddRTable dfdagndiBeion
et er O AL MR RSB 1S ochst e ind ohipuding af e firasult, U1 ' "
and means for accessing at least some of the ICM material on the basis of the first result.
Inlight of the above description, a number of advantages of the present invention
can be seen. The present invention provides a medium which can provide both a ICM
region and a writeable region in a manner which is cost efficient and convenient. The
25 present invention can provide a medium, especially an optical medium, which uses the
same materials, components and/or layers for both a ICM, preferably parallel-recorded
content and providing a writeable arca. The present invention provides a medium which
can store a combination of ICM and later-written material with a high date density and
capacity. The present invention provides a cost | effective and feasible systern and
30 apparatus for providing reliable and preferably flexible licensing for ICM proprietary
intellectual property. The present invention makes it possible for text content including

relatively small-distribution items such as academic textbooks, technical or other



I ncl udes associating later-witten content, witten in the witeable
portion, with selected portions of the ICMdata. One enbodi nent further

i ncludes displaying later-witten content adjacent portj f dat a
with which the later-witten content is associ ated. Owe*da)lﬁs)%recgltzdgﬂ he

I nvention includes providing a data recording nmediumhaving a first 15 ICM
data and aveewend witeable area; recording at |east figlushijsaanse
information in the recordable area; conparing the license information to
license criteria; and permtting acc®ss to at |east sone of the | CM '

material on_the basis qf the co ring,.step. |In one aspect, the invention
includes a § ?‘?fc?é@g? ﬂﬂ%mj”t‘%@(ﬁ‘? ]ifg%}ﬁ‘ﬂm"%@a ¢ Whileapoidingthgnecd fergelativelysecond
wr i teabl e acRfly inéntdr@asd stdrhgeSbsobiae® W8 rhBfiGHaTBidt@ bdoR disBRubGC ofidabl e ar ea;
means for 20 cogigari_ng the |jcense information to license criteria and

out put ti ng BEsePEuqtign gan provide fexppriother gapgprhwitheelatively lovensedriction ag8ts| east sone

of the | CM gonipfdd@d thotbsts 0a RRadicorhin $MPribieli Blok! PRMbd bookd HpibdigRbveof the
above description, a nhunb advant ages of the present”invéention can be

er of. )
seen. The p? &eht Cphipdlehdyriphish) erssobpradusiionpenghwbemlapseominglarchot h a | OM
regi on and gined. tre@khéand ©OpGR bbék @bmemstwefggpgﬁgﬁﬁag et Gt - and

convenient. The 25 present invention can pr lum especially an
optical nedfnnlarasmnragaigatdhe risk thatsales wittnos micetiexpectatimsdimentisg mmehtay, | ayers for
both a ICM Soehah! dorlay, e .and provi di a witeable
area. The psrhgé_apt_ar%% i nve%rt?%ggét%’r lg{l/{%%g{’%f%gdﬁ% %%E%%%lﬁm%g arn St o P&«;Lg%?

conbi nat i onfopmjactm-malded media mapnsttiag suchratedinicak bavprbtiucad i rglativbiy @nallensi ty and
capacigy. T ' ' rayi.d a cost effective and, feasible
yot o Y G RO locl OB R FRIGET B alefes SR 2B PFexi bl o

| i censi ng flow do@ftheopediemasng that irtvebtbwycstorabe prichipping costharepel@belt i nvention
makes it possjybl t _content includin relatively small-distribution
itens such %@Iéc}ie g%eéets?él%(e{ @a&l”s"?“ EEHR 1%%{-1c960r DSy mfd%’ et ¥004 WO

01/ 18731 PORliEBAOfRMEGSceionr thét enchnoe-ponkadian Yeheadily Bplicited. bEnewi del y

avai | abl e whi | e, .avoj.di ng{l(ﬁ he nf for rﬁlﬁaﬁi vel ctgst_l y. i nventory and
st or age ass%gﬁeﬁﬂlg‘éfnwl}% °58°%T BIFRTVesRe fragl e%ﬁ’é‘f&ﬁ $HbBEEteShitadene  present
i nventsi on claokpmosii 2hd othextonteht, PicRablEdifte@ito ddhdubhefsatoM puikherd WilePr Oduct i on

costs, con%ar d totbhe ‘SrE. ,st.g of a rodu_cti?n run of a printed book.
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medi &0%an DECIPIBE sleeipnicrpopk repdery- The Brepgnt invention provides a medium which

provides relatively high flexibility with regard to the distribution of ICM and later-written
material. In one embodiment a reflective coating is provided. In one embodiment the
reflective coating used in the read only area is the same reflective film as the writeable
area. A unique identifying key related to the data encryption, may be written to the disk
25 at the time of manufacture, or later. The present invention makes it possible to provide
annotations or comments which stay with the media and thus are transferred with the
media whenever the media is accessed, regardless of which player or device isused. The
present invention can be used to provide a small and lightweight system for accessing
text or other material e.g. for use by travelers, students, technicians working on-site and
30 the like. In many prior situations, a person who annotates text (or other content) cannot
effectively position or store the annotations so that they appear adjacent to, or otherwise

related to, the text to which they refer. In some situations, annotations are not readily
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I n general" Fedt ’§ pgssitine pPedertitebly éres sypddasomseting wéh egntalbipar at us,

syst egp aneei®rs R tackdis G Eylty’ RGEbMY WO S18vidfn@ foR GERIBAtNE] ~Witing RAYITENT of
royaltles for &Poprl et ary intellectual property and/or provide annot ations,

updat es, rfaf the likegpd gic verrss s PB%SH%f‘r to| pipide medis thap includes both K3~ | oM
content i m@ auﬂaﬁhba{blb aréhy@thout ShePadie lstifi@tire 2% eRAONONE GRY theEIRAE! BN Of
t he pr esent i ?I;/ent i on cda
areas. In some embodiments, some or all of the ICM material may be re-writeable and/or
erasable. In some embodiments, it is desired to permit accessing the ICM data in any suitable
2_5~ - playback device so that the data is not limited to a particular player. In some embodiments,
" electronic text books or other content can be viewed or accessed with any or all of a number of
devices including, e. g. a personal digital assistant (PDA), portable computer or electronic book
reader. Preferably, notes, highlights, bookmarks, cross references, annotations and the like may
be included in the text material for later printout or review. In some embodiments, keys
embedded in the reader unit and/or the media can control portability. The later-written -
30  annotations or other material may be provided to later users and/or may be made inaccessible to

later users. In one embodiment, a reader or other device can be configured
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author, so that a user can have access to an up-to-date resource by downloading only correctlons

i €. wrthout havmg to download an entire new edxtlon) A number of systems and
25- ‘procedures can be used for obtammg a decryptlon key or ‘other access code (e. g, !
exchange for a payrens), including, w1thqut limitation, by telephone, by the Intemet‘or
. similar Acomimmications syéteﬁ ih a bookstoie or ether &adiﬁdnal retail location, in a-
o classroom (e.g., for textbooks), through a system of kiosks, andfor by buylng or otherwise
_ obiammg pre-unlocked disks. '
30 . The present invention, in various embodiments, includes compbnenfs,'methodé,
processes, systems and/or apparatus substantially as depicted_.';md described hereirl;
N inciuding. various embodiments, subcombinations, and subsets thereof. Those of skill in

-the art will und_erstand how to make and use the present invention after understanding the
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understand how to nake and use the present invention after un
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invario %ggta i nelk rovi din evi ces and processes.in the
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of conventional usage of such term nology. V V .The foregoing discussion of
t he invention has. .been presented. for purposes. of "~ 10 illustration and "’
description.. The foregoing is not i ntgnded to limt theqdmapsacen to the.
-formor fornms disclosed herein.' Al though the description of the invention
has incl.uded descrlptlon of one or nore enbodinents ,and certain

vari at i ondVhatés clatmed 15 cat ions, other ' variations and modi f i cat i ons are
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i nt endi ngfwﬂmmlwtwﬁteﬁteyiomsany patent abl e subj ect metter. 29 10' Mar ch

2004 What is célao ﬁt Pﬁ'@ for controlling.access_ to optical

‘di sc content, . d{)‘rﬁ?%'idﬁ‘éu oy ?‘dloﬁ‘@ nqnasex agepgseile geginng of sad pBsdRY of a-

plural i tyoﬁfopthililldtﬂds €418 Kdenti¥it GumBBsi Seig reddbiik by Qﬁ@ t1€a1bd&sl@tr%a!d@135t a .
a

first. Optl%p di sk reader, said disk reader belng configured suc t hat

| east - "setn?%@W%fséﬁpglﬁﬁ'&y@ﬁﬂlskﬁhavé@@lmﬂémhﬁQMMM‘ accessi bl e, .sai d
contepy’ “requ &“_%t ts 0 ; r ovi.di i dentifier
" nunbers. on. sai gﬂﬁgn ussgird%gclggséal)Pgdh?)égig%;\es&op Feg P 53"} ﬁ P‘l‘l‘%{’]‘ﬁw gpt I cal-
di sks, . said¢entifienmuinbieson mﬁrsbepts:abdlslngld madaﬁxi furbber swfmem Lﬂoluﬁ@lid ﬂbﬁttﬁerreader

vvherel nn i.d pi | t t d| the sane jdentifier nunber;
cal cul ati g‘éﬁlé\%r ?“@@‘ use Of:f’m? @g\}PE"’é %&Hdé‘dtqsdll%‘aﬁcﬂcsﬁ daddd  using
bot h sai dcmxdantshctul@bcpwﬁam on .a f| rst optical- di sk ‘and a second-.nunber

di fferent. -from,sai d I dentifier. nunber, wherein use of said content is .
-enabl ed if sai & key |‘H%lb%ta§§aﬂhﬁlm&‘éﬁé@sls vihgreim sald segond mumberis obitained

per m {4 ediy excharge 6t gihidpd. @ s-claimed in claim1, wherein said second
nunber is obtai ned 157 1 n exchange for. paynent. 3. A nethod, as clained in -
claim1, wheredn safdnethal s claimdsicin dlgmoly twhieresal satdsedogdanmbéttleroaained

“di sk inclu

conmuni ca d.gganﬁlteAt%EoHr]d)u%j A8 clainmed in claim3, wherein said -optical
4

A method, as claimed in claim 3, wherem said optlcal disk includes -
_ sofcware for estabhshmg said Interact communication.

20 s, A ‘method, as c[a:lmed in claim l ‘wherein said second number i is calculated. |
. at aremote site. ) .

6. . A niethod, as cla.uned in clalm 1, wherem sa1d second number is calculated
- 'usmg a microprocéssor in said reader. ‘
o - 7. A method, as clalmed in claim 1 wherem saxd use of sa1d content is
25 selected from the group con31st1ng of: o ‘
. ' display of text, image or video data based on sald content reproductlon of audlo :
" -data based on saxd coitent, and ' |
copying of at least some of sald content from : an optical disk to another medium.
8. A method, as claimed in claim 1, _wherem said step of calculating is

30 performed at least bartially under control of:software stored on said first optical disk.

| 9. A method, as claimed in claim 1, wherein said step of calculating is
. performed at . least partlally under control of software downloaded usmg Internet
_ commumcatlons
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software for establishing said Interact communication. 20 S. A nethod,
as'clained in claim1, wherein said second nunber is calcul ated at
a-renpte site. 6. , A nethod, as clained in claim1, vvhexi@' r&aaédé second
"nunber is calculated wusing a, mcroprocessor in said reader. . % A
nethod, as clained in claiml wherein said use of said content is 25

sel ected fwomigm group consisting ol ' display. of texjgrsamaessor Vi deo
data based. on said content reproductjon of 'audio -data based on said
content, and . . copying of at | east ¥ome of said content from an opti cal

di sk to anot her diym 8.. ' A nethod .as clained in claim1, wherein said
step of cal cul ati*hg ?‘smet%’ﬁgk’f%?dr}@glaﬁ?E,ﬁl“g‘!i’é‘fonﬁ’é’fs‘flg&tf’q"i&% T¥ont rol  of
sof twar e st opteal divk, Siforchafibr Althopiing aelkeastlidite usof Aidvehddmd, as clained in
claim1, wherein sai %d’ﬁt@gl of . c¢al cul gti ng is . perforned at . |east

partial ly under Jont Adretiid: essfaimed i clapnaiy whaein said sterpfisiorias srapprises

communi cat i §biSng on-said nb@ﬁselgccmmeggm WO 01/ 18731 PCTf USOQ 24783 30 10. A
method, as claimgd in claim1, further conprising storing, on said first
optical disk, inor mAtPSPdatsckipedin plgimylo, {’TVE%IPS@ preD Qf§toriag caseprigescont ent .

11. A net hogaﬁ%snﬁhagmgelg&edcﬁﬁmbbq,ug\/@&{sg{- Said step of storing conprises
storing on said non-user accessiblée region. 12. A nethod, as clained in
cl ai m 10, wher ei%iid¥&Y:d step of storing conprises storing information

sel ected from t ha,g5aMR nEAPS 08 hdriiek i%fécoﬁi@&d key; a maxi mum nunber of
permssible copies; atine limt 1§or use of said content; or 10

i dentification dftineglimiéfosusenfeaid eertent;, ort o whi ch access of said content is
restrigt ed. 13'iﬁ&\f‘gﬂﬁ£§?f{t%ﬁ’}‘9&?‘% t?@?}%?g&g%roﬁaw X tel;lpllé lne}%ggteﬁm opti cal

data storage di sk east a fiIr’s storage ayer having at |east
first content stldredAi methedfat steringalatazomprissg:porti on of said data storage

| ayer; piﬁ orl NG BEARNH RO B stoflhd ST ot QTR ikl L8l 1 RORAGRY - On 2
at least first content stored in parallel on a first portion of said data storage layer;
storing second content, different from said first content, on a second portion of
15 said data_l storage layer, after said step of forming; .
wherein said data storage layer comprises a write-once phase change material
having sufficient reflectivity to allow reading of said first content.
14. A method as claimed in claim 13 wherein said step of storing second
content comprises writing data to said disk.
20 15. A method as claimed in claim 13 wherein said writing data comprises
serially writing.
16. A method as claimed in claim 13 wherein said step of forming an optical
data storage disk having at least first content comprises forming an embossed disk.
17. A method as claimed in claim 13 wherein said step of forming an optical
25 data storage disk includes injection molding.
18. A method as claimed in claim 13 wherein said step of forming an optical
data storage disk comprises forming said disk as a first-surface medium.
19.  Amethod, as claimed in claim 13 wherein said step of forming an optical
data storage disk comprises forming a disk having a diameter less than about 35 mm.
30 20. A method, as claimed in claim 13, wherein said write-once phase change

material comprises InSnSb alloy.



15 said data storage l.ayer, -after said step- of form.ng; wherein said data’
storage | ayer conprises.a wite-once phase change material having
sufficient reflectivity to allow readijng of said first copirpdyockd A

met hod as clained in claim13 wherein said step of storing secon cont ent
conprises witj ng data to-said disk. 20 15. A nethod as claimed in claim 13
wher ei n sai d: va'rtl rﬁ%@tarag@)mdﬁummpﬂmgal ly witing. 16. ‘A method as

clained:in claj or m an opticgl, dat storage '
di sk havi ng -at g%téﬁﬁ&f{lag% Eh?%?ﬁ @8’ E‘&%PP ORiSHgng B yed igptsk. 17
A net hod cestent advesedond pbmomstoam\gnemurboﬁehﬂ d%faem%uﬁ 95181 11@11 «GRfgi cal 25

dat a stor\aﬁgeg J&Séﬁscludes I njection noldin . A nmetho almed I n
clai m 13 Poi$ H oQHtE comprising Hpluglits g |beta|havmamﬁ§t bltalgﬁcmwy

conpr- i5S e Srai BAif Gecdall T um 1 thod, as - -
clainmed in: %blr aim t?LS m@gl?grlﬁnl%og@ngné ﬁ&ﬂ?&f éﬁ’ﬁﬁg%‘gﬁg% ac?ﬁ?o gﬁﬁegg‘ft’é(ﬁé’t or age
di sk conﬂ#ﬂ%étffem&iﬁngl alldjﬁsksmdtbltngﬂeatmimmeiﬁeﬁrsﬂ @dSsetdidbigRgudtivitlesm 30
20. A net wher said wite-once phase change
mat eri al ]%o AR %’%ﬂ@ = Tﬁﬂ@rﬁﬁﬁ%hviﬁes%ﬁ%gfef@%“mr%@at a storage nedium
conprising: . 22.at A dfatstorade msdiuAahd cBLREAUE ciaﬁﬂe{} Rihitetd sl fabatibrPor tion
st ori ng R r?aflélfsg stored first contentrand a second portion storing:second

cont ent, ‘r‘ﬂ“tWﬁrﬁmb@ﬁﬁeé par al | el - st or.ed content said first :content .
corrpr105| ng aopl ural ighy £ hdindf Vds"Haidieli S ?’ I ectiv
rodd Ianlig e edl’tl}r%?lfrt ! ‘;\%ﬁ’g‘da second -

range,.' sai d second.. content .conpri Si ng a B’itns .t
bit refl é@fiﬁeﬂlﬁwﬂﬁp&n@@'Sadlﬁrétmoatcntlﬁfmd.al d first said bit reflectivity,

said-first ang 4s€ecaqn reflectivitie bei hg dj fferent from adjacent
| and reflectlwtleg‘%ﬁ %ttaﬁ F ™ ‘F‘F‘e@fl“\iar‘?’s?gr’&nﬁl@m?isweﬁ@ﬂa@&i tor age

medi um ‘refectiviay rrm:gel rs gifﬂd;leﬁtgﬂ.dlsymrﬁblﬁ S qaﬂagéiehghﬂég&gg% gﬂt cont ent -
S enbossefi gH:FFG A data storage nedium as clali |m 21,
wher ein &5foqats en“@B?H@WG‘F%laWWMd&ﬂﬁéfs%@ﬁGtmmw content i s forned.

of oot S.ai ) Pongel SRS iR Bnafh el e oy MRS, Bt Bt v 1y
range tore figsHyity traﬂ@utsomiﬁttlmtbt ﬁfsanﬂnfromt saih linet r&&anh@nehngéetas anik bits of
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fromsaid | andﬁ.r ef lAedata‘stoEagerﬂe&iﬂm, h@cﬁﬁﬁéﬂ in clann 21, wherein Sald. first and
o second rcﬂectlwty ranges are suﬁ"tclently distinkt from one another to penmt automatlc
20 differentiation between sa1d first portion aud said second portion. .
) 27. A data storage medlum, as claimed- in- clalm 21 wherein said first .
reﬂectmty is betwecn about 25% and about 45%.
28, A data storage medtum as claimed in clmm 21 wherem Sald second bit
L ) reﬂectmty is between about 60% and about 80%.
25 C29.- A data storage medlum, as clauned m claun 21 wherem said land
' reﬂectmty is between about 40% and about 55%. - - N
' 30. Adata storage medium, as clatmed in claim 21 “further compnsmg at least

"a first absorption coating.

_ 31, A data storage mcdmm as clatmed in claim 30 ‘wherein said coaung
30 comprises ZnS. - ' ' '
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automatic differentiation between | and areas and bits of said second
content. 26. A data storage nedium as clainmed in claim?21, wherein said
first and second reflectivity ranges are sufficiently. 6p8gidrdicdods om one
another to permt automatic .20 differentiation between said first portion
and said second portion. 27. A data storage nedium as clainmed.. in. claim
21 wherei n"WOAVE™i rst reflectivity is between about 25%ramsdoabeaut 45%

28. A data storage nmedium as clai madB'Qn claim 21 wherein said second bit
reflectivity is between about 60% and™about 80% ' ' .25 " 29. - A data
storage 'nedi um 3@as chal ' [ i merein said land reflectivity
i's between about 3%0%%%%%3%%?@?":5&%@& . 30. A data storage. nedium
as clainmed in clai m 2¢adifgdatatfeom atdensta frstrogticad tath etampe lagerhibving a Alsor pti on

coating. . ..o : ) * di as, clainmed, in claim30, wherein
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5 32. A dat dliffarent Hom saidpdndld]-storedymicst, sl firsteantentgotiisiighpaliatorbgast a first
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di fferent frefhctbdtydardgey st said bit reflectivity, said first and second bit
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reflectivity ranté? ffé4 Wbe"é’éﬂt’ﬁs % fastingpish) jseid rerallel-sipred pongant Semsseidy

par al | el - st e¢cefid comenent from said second content. 33. A data storage

nmet hod, as claingd in a%ai m 32, further conprising: preventing at |east
some access to cuht erft AkhTIRES Eethosk asplpimed i) clajm 32 farthes gomprising:

preventing at least some access to content which is not parallel-written content.



