Portabl e hybrid storage nedium FI ELD OF THE | NVENTI ON The present invention
relates to providing a portable storage nediumand a stanping unit for

pr oduci ngveusds/msqasrt abl e storage nmedi um for enabling readBngsosssa at a
hi gh data rate and witing data. BACKGROUND OF THE I NVENTION It is
desirable to provide reading froma data nediumat a high data rate. In the
case of spinning discs, the data access rate has been increased by

i ncreasi ng the spinning speed of the disc for given type of disc and

mai nt ai ned data format. However, the spinning speed may not be increased to
very hi gh spinning speeds, since the phydical stress of the disc increases

Wi th increasin | nping speed and risks damagi ng the disc and the disc
driver. ForPaﬁﬁ%ﬁ§L%§%P§%35?§W§ there is a demand for high data reading
rates. As the data reading rates have been higher for reading froma hard
di sk as conpared to for instance an optical disc, gam ng software are often
buffered on the hard di sk, fromwhich data can be accessed at a high data
rate. As far as gam ng applications go, the user or player often produces

i ndi vi dual scores that he or she would like to store, such as high scores,

and often has certain paraneter settings and equi pnent tailored for a
certain gangIRID QRIMEIESEYENIIONAS there is a wsh to keep and mai ntain these

hi gh scores, paranet settjngs,. et one .ki nd of i.t abl i such as
uni versal seri al bus%@Ugﬁfn%@%%¢§?w35?%@%3W%?5agoﬁ%ﬁ%$$%§?ﬁgﬁ@&%§ﬁ‘be used.
The US pat esfamfiag untefdl ploGudingsdith 2 fettaBR sidiage hnedias, fm empplingembding &ka d1avi ng
read only and -witable areas. In the read only area a plurality of read
only tracksﬂ&#@”?&?ﬁ@@f“ﬁﬁ@?%mEach one of the plurality of read only tracks

is divided into a plurality of first sectors, where a signal is prerecorded
in at |least_0Q i ectors in a predeterm ned reproduction
format. &lﬁﬁégkégo¢ﬂ8t éﬂaﬁhggﬁwiﬁgfea a plurality of witable tracks are
formed, where each omds ddsirithetopironidel redling dfont hdatauniediaplata hiptaddtaraies Indhe/i ded
into a plurality of .se

| east one of*PRESHIE 13%?’ % . atsagcé?ss%r éé@?%ﬁegﬁélfc%%gfdgbr}z Ir%%rﬁéeagiﬁg Eahg g@%’lﬁ?\%nf g£ mat
i ncl udi ng t kgeepotitieties for gieeh typpolitivetd oanfapeddsta fohadr Bewevenfhorspaningn i s
naded { 0o 355) S8 e SR S RO e 2 oo
whi ch i ncl udesease with increasing spinning speed and risks damaging the disc and the disc driver.
For gaming applications there is a demand for high data reading rates. As the
data reading rates have been higher for reading from a hard disk as compared to for instance
an optical disc, gaming software are often buffered on the hard disk, from which data can be
15  accessed at a high data rate. As far as gaming applications go, the user or player often
produces individual scores that he or she would like to store, such as high scores, and often
has certain parameter settings and equipment tailored for a certain game or game session. As
there is a wish to keep and maintain these high scores, parameter settings, etc. some kind of
writable unit, such as universal serial bus (USB) memory, for example a memory stick;, can
20  be used.
The US patent document US 6,606,294 B2 discloses an optical disk having
read only and writable areas. In the read only area a plurality of read only tracks are formed,
where each one of the plurality of read only tracks is divided into a plurality of first sectors,
where a signal is prerecorded in at least one of the plurality of sectors in a predetermined
25  reproduction format. Similarly, in the writable area a plurality of writable tracks are formed,
where each one of the plurality of the writable tracks is divided into a plurality of second
sectors, where a signal is recordable in at least one of the plurality of sectors in a
predetermined recording format including the predetermined reproduction format. Address

information is added to each sector so that the position of required information data can be



signal representing the address information of the sector is provided at
the head of the sector. The read only part is | ocated on an inner portion
of the op¥ocads/msmk whereas the rewitable area is | ocarew/IBIoaDsIsUL er
portion of the optical disk. Reading data fromthe read only portion is
made using a first disk driving method and witing to the witable area is
made using a second di sk driving nethod. This patent docunent describes a
data nmanagenent format in which data may be read from and data may be
stored to in order to facilitate data retrieval at an increased speed, by
_managi ng Lhe addressing format of the infbrmation stored. This may result
in that the tine,r .red.to | from one. dat,a Lt QR t data
position is WB@G%@?%%@%@%’SQQ%%\f He86 ra‘raéf%thle%d%p‘[%%&é gﬁ%@ﬁﬁ%‘l}gs ﬂﬁgh speed
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obj ect of t hfapriesaedion hnwesat joetivntodthe pptidatidisle Reddingrigtarfemdihegeadanky at a hi gh

data rate from a. portabl e stor. . medi um.and rew j ti . samne
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hn;/ent! on, mﬁgisa&b@ﬁmi%daivﬁ@hﬁMd by a portable storage nediumfor storing
ata, insertable in ata readi ng.and/ o it ' o CRATRI a8 a data
portion, wherein the%Blétpgtelbtod‘r%ﬁ%eﬁlg%eg%%relségégggta#%gg&?ﬁ@?gflon cgﬁ%rn? ing a
group of essenhi abhynpartamagbe ttorahove psiet tp fadlpate datedtievalst an magkesd  wher ei n

said first tracks have a first format, .and A il Sl I.Sing a
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tr anisverlsel yhestpat@iired td jiung tfrotorane data hosition tp theakitdhta ponitiomt is reducedsThers ienabl e
paral |l el readi ng out. at high data rate, fr e first division. Accordin
to a .second_%gg[f)‘gﬁ?o ISP%?IhfZ’ cﬁ?tg]suglﬁsﬁnﬁlns\ygeﬁltc}a%r{?t%}te%?s object is achieved by a °
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format, and a second division conprising a second track of a second fornmat,

wherein theﬂmgﬁgfqﬁiﬁﬁ%@wyoﬁar allel transversely separated first
al'le or

tracks Has ormat , produci ng the portabl e storage nmedi um
according to the fir3tisaspgedt obthe present invention to provide enabling reading data at a

high data rate from a portable storage medium and rewriting data to the same portable storage

medium. _
According to a first aspect of the present invention, this object is achieved by a
20  portable storage medium for storing data, insertable in a data reading and/or writing device,
comprising a data portion, wherein the data portion comprises a first division comprising a
group of essentially parallel transversely separated first tracks, wherein said first tracks have
a first format, and a second division comprising a second track of a second format, wherein
the group of essentially parallel transversely separated first tracks has a parallel format, so as
25  to enable parallel reading out at a high data rate from the first division. .
According to a second aspect of the present invention, this object is achieved
by a stamping unit having a stamping region, wherein the stamping region comprises a first
division comprising a group of essentially parallel transversely separated first tracks, wherein
said first tracks have a first format, and a second (iivision comprising a second track of a
30 second format, wherein the group of essentially parallel transversely separated first tracks has
a parallel format, for producing the portable storage medium according to the first aspect of
the present invention.
The gist of this invention is to provide enabling parallel reading of data

content and enabling writing on the same portable storage medium.



the present invention. The gist of this invention is to provide enabling
paral l el reading of data content and enabling witing on the sane portable
st or age woi200w0kBE3present invention has the foll owi ng ecenBidos/esksant ages:
By providing enabling parallel reading of data at a high data rate from and
witing of data to one and the sane portable storage nedium this portable
storage nedium may replace the hard disk drive of, for instance, portable
gam ng devices. Direction of the dependent clains and the advantages
thereof: Claim3 and 4 are directed toward providing recordi ng and
rewiting possibility of data in a secor’dd format. These clains carry the

advant age that a us of the rt.abl.e Qr.age di easily record or
rewite data on the%%??%‘@veg’g%rf}gég‘enféﬁ unT % @ia%g%ﬂtafggﬁdi rected toward a
di sc. This cl ai m br Bpgsovidieg endbiap pagke! tdading bhidatecat adiighalatagefafromnanst  f or

spinning the disc at a hi spi nni speed. This.is f geous
since the MAfe§ ?itfdagct% 8‘%%“%?1??95 ’ingp?r%e g)éagteén etgﬁlglf R rt?@% %ﬁaé%ﬂtégﬂ%% n-up is
short, thaimai seplade theasdd diskelridest foethssmienmiriable gpeieg diadese. At the sane tine,
a | ow spi nning speed.brings  the advant.age that th i ¢ noise fromthe
spinning disc is | og&“e‘ftf?ng’gmeg?%ﬁg?g@%’ | r?ﬁathﬁeadvﬁfltgge%g%lﬂ%tﬁ ow spi nni ng speed
consunes a | ow poweClsmnead i he dremat towanrdpuowidingmcdrdiog eabewritig h t he third

power of the frequenpcy a.t Lch the disc is . spinning. Clains 7 and 8 are
di rect ed t(Bfi\?é’fbH‘t)f‘Pfeedgfadﬁ}Sﬁ?co\ﬁ]%of’ﬂaet' di vi si ons of data portion of the disc.

These cl ai ms bring tTheseathitandaag thetaliaintagde theta isenifiiee tonthlsle ktaspeamedivgn

difficult to il]egal duplicate _sin the |l ayout is a dedicated
non-standarcﬁf‘qa%{b’(fg‘fo.r %fgggleglatﬁioﬁgler?ﬁga %S:}?rﬁ%er %d;lilné' the advantage that the
two diuviposi ons may beldieads girateld taraedbaudibey by using one single split-beam
laser. Claiml10 is directed.toward a st r [N g = \V] ; LNg
regi on, for produci ﬂb’s galufl 81’%%%%?’%’6‘1 e?rhergglglgr,elﬂ;lléocrg dlltg:ﬁ)\géhto”glr?)i1 ohe of
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i nvention.
At the same time, a low spinning speed brings the advantage that the acoustic noise from the

15  spinning disc is low. In addition spinning the disc at a low spinning speed consumes a low
power since the power consumption increases with the third power of the frequency at which
the disc is spinning.

Claims 7 and 8 are directed toward the layout of the divisions of data portion
of the disc.

20 These claims bring the advantage that discs having this layout are difficult to
illegally duplicate since the layout is a dedicated non-standard layout.

These claims may further have the advantage that the two divisions may be
read simultaneously by using one single split-beam laser.
Claim 10 is directed toward a stamper unit a having a stamping region, for

25  producing portable storage media, according to any one of claims 1-9.

This claim is advantageous since it provides an essential element for
producing portable storage media according to the present invention.

These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter.

30
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described in more detail in relation to the

enclosed drawings, in which:



These and other aspects of the invention will be apparent from and
elucidated wth reference to the enbodi nents descri bed hereinafter. BRI EF
DESCRI PTIvoN 20¥6/0ks%3 DRAW NGS The present invention will mowibmosiesssd bed in
nore detail in relationt o the enclosed drawings, in which:fig. 1is a
representation of a portable storage nmediumof the type of an optical disc,
according to one enbodi nent of the present invention, fig. 2is a
representation of a portable storage nediumof the type of a stripe card,
according to one enbodi nent of the present invention, fig. 3 is a vertical
top view of a part of a portable storage 4redi um of the type of an optical
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p]?rtabl et s})g@@gmm@ ﬂdl’bhgémlg)duﬁentsfthe pregehi mwdntmmop view of ar epr esent ation
of a portable storag [

invention, fig. 6 is"& epresent ati portabl e
storage ”Edbdimacaﬁaiﬁgdidi@eﬁlbodﬂnmteﬂﬂhedremnmvmlom he present invention, and

fig. 7 is a lateral view of anpi ng. unit .acc ﬁqp( nt of
the present inventi oﬁ %éé(‘f?%%ﬁ#ltm@@ M@%@?W@% O(?%eggnt

[ ?VenL! OR (rjef@t@catlalsa,(rja@wrdihg\g tiee ppesehtdaineatiat, or age nedi um f or readl ng data

at a hig ata rate and, witing.data. I such as
for instance ganing, %ﬁc%’é%d}eg‘ tdca’iegresetnl:go%%ra% |C§Lsegjél?%g)a}tagé%cg%? fen a
requi r ement datD@fﬁpc&&Bles&r@émdlhmgh data rate can be provided by using a

hard di sk drive. a deV| £e t hat e e for
provi ding a high dat §Ilgr§’tsél Ve’élcaclﬁ areﬁ%e%emag?)nn(?&apoggﬁgR/?}ag%g%ydﬂ whi ch

(r:]ur rently us@Srdngtalide ethisddinknt Mehapresmﬂ 1hveaﬁotan opti cal d| sc drive. If,
s ooct o3P BB P IR g0
exchange r at&®rding to one embodiment of the present invention, and

fig. 7 is a lateral view of a stamping unit according to one embodiment of the
present invention.

15
DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention relates to providing a portable storage medium for
reading data at a high data rate and writing data.

For a number of applications, such as for instance gaming, access to data at a

20  very high data rate is often a requirement.

Data access at a high data rate can be provided by using a hard disk drive. One '
example of a device that uses a hard disk drive for providing a high data rate is the Xbox
gaming console by Microsoft, which currently uses a hard disk drive as well as an optical
disc drive.

25 If, however, the hard disk drive could be eliminated from the gaming console,
the hardware cost would be reduced by more than $50 US dollars, at current exchange rates
and prices.

By eliminating the hard disk drive another unit possibly located within the
console would have to provide the functionality of the hard disk drive or at least a

30 functionality similar to the one of said hard disk drive. If substituting for example 2 novel
optical disc drive for the hard disk drive, in this case, this novel optical disc drive would have
to provide reading data at high data rates.

Also, it would have to be able to provide reading at very high rates ata

relatively low noise level. One way of increasing the data access rate for optical disc drives is



and prices. By elimnating the hard disk drive another unit possibly

| ocated within the console would have to provide the functionality of the
hard di skwornas4esizat | east a functionality simlar to thermmesossssai d hard
disk drive. If substituting for exanple a novel optical disc drive for the
hard disk drive, in this case, this novel optical disc drive would have to
provi de reading data at high data rates. Also, it would have to be able to
provi de reading at very high rates at a relatively | ow noise |evel. One way
of increasing the data access rate for optical disc drives isto increase
the spinning speed of the disc. This measure however has the di sadvantage
of increasing the noise |eve S the n0|se I veI of the |scs
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and functi pfekdntes, Eﬂ)meﬁeﬁidhbik&ﬁ updioaseetc. Byoulgibe irexgpiredhof thé vptsaldisc dfiveain opt i cal
di sc the propert 316‘12‘{”2‘19 reading data at a high data rate and anot her
di vi si on ofubpfal ft ard flisk iy e property of enabling reading and rewiting
data, ap Optl cal di $1Caddaibh,l’l@pj2rig€it fenrnet bmmapiitay danchap bopevited ésprawntiescr i bed
above is a 3) qg, % nmor e e .than one track of an optical disc could
be read si ?I'alﬁl 81?§U]35fga KPISHE 9% rate woul d be achieved as conpared to
when readi ng a si ng|TBe plroBlelln isthnd ladvt tp.redNoam ndvyl dpbipd] dise havimeghepropestigs of
essenti al | ll%Hallé %%qu)fll‘st tracks in a first division and a
second tra ction g}ﬁﬁsn STV B°8%H, where the first tracks enabl e reading
data si nul t aneous! y Byajving dae disesionad at opichl diseahd meparead emglizgrdadingwlata i ng of

data, rlgad Ltna%igiaéaafa rate and another division of the optical disc the property of enabling reading

and rewriting data, an optical disc having the functionality and properties as described above
is achieved.

Further, if more than one track of an optical disc could be read simultaneously,
a higher data rate would be achieved as compared to when reading a single track serially.

20 Now, by implementing a group of essentially parallel separated first tracks in a
first division and a second track in a second division, where the first tracks enable reading
data simultaneously, and the second track enables reading and rewriting of data, reading data
at a high data rate is achieved. Reading the data in the a group of essentially parallel
separated tracks is performed by using a multiple of laser beams, one for each track within

25  the group of tracks and letting a multiple photodetector detect a reflected signal from each
track.

By implementing a parallel reading of the essentially parallel separated first
tracks a high access rate is obtained. This parallel data access is also achieved at a moderate
spinning speed of the disc since there is no requirement of spinning the optical disc with a

30  high spinning speed.

For the read/rewrite functionality in the second division, the second track
would still read/written by using a serial data access.

Whereas the capability of high-speed writing to optical discs is also an

important subject, the requirements for the reading functionality and the recording



at a high data rate is achieved. Reading the data in the a group of
essentially parallel separated tracks is perfornmed by using a nultiple of
| aser beawe,20@wsgior each track within the group of traeks/pmdshssid ng a
mul tipl e photodetector detect a reflected signal fromeach track. By

i npl enenting a parallel reading of the essentially parallel separated first
tracks a high access rate is obtained. This parallel data access is also
achieved at a noderate spinning speed of the disc since there is no

requi renent of spinning the optical disc with a high spinning speed. For
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(ROM) format

Moreover, the absence of a recording possibility for the ROM format acts in

this context as an exira copy protection for the optical disc.
By using two different data formats on one single optical disc, a hybrid format

20 disc is obtained. By using the two different formats a dual functionality of the optical disc,
enabling reading data at a high date rate and reading/writing data to the optical disc, a hybrid
functionality optical disc is obtained. In total, a hybrid® optical disc is thus obtained.

Using such a hybrid® optical disc for gaming platforms would offer a
possibility to eliminate the hard disk from the gaming console, thereby reducing the hardware

25  cost significantly. In addition, the above-mentioned features would also be added to a system
containing such an optical disc. It should also be noted that these hybrid® optical disks are
removable from the console, exchangeable and also portable, providing the described
functionality within a singular disc element, without the need of keeping additional memories
containing user specific data, in order.

30 For gaming applications, introducing a new format is not a problem due to the
dedicated platform being used in connection with the removable disc. It is even advantageous
for copy-protection purposes, since a parallel access ROM format is a non-standard format,
which therefore becomes more difficult to master for anyone aiming forrproducing

duplications of such hybrid discs. It is also impossible to copy the hybrid discs by using an



By using two different data formats on one single optical disc, a hybrid
format disc is obtained. By using the two different formats a dual

funct i onavot2gosrissgibe opti cal di sc, enabling readi ng dat acatBaobhigph44dat e
rate and reading/witing data to the optical disc, a hybrid functionality
optical disc is obtained. In total, a hybrid 2 optical disc is thus

obt ai ned. Using such a hybrid2 optical disc for gam ng pl atforns woul d
offer a possibility to elimnate the hard disk fromthe gam ng consol e,

t hereby reducing the hardware cost significantly. In addition, the
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hybrid for rf%aﬁ%ﬁleﬁé hbordif s A E BRI Y t@ca@l&fbwea{ls arld O ThdiGua? §EONd
track arrangenenht. The %II’St track arrangenent; provided to enable data
readi ng at Hiagks rdantbs grapessiogathey insenesiple ptatpack axrpngemendslp agmalamative This neta

track arfsangereiinchis: %&Qﬁ n@mﬁér%@&ﬂﬂcﬁs%y%%up@cﬁ@&ﬁﬁr%fa fetd kK, but
rather a group of tracks grouped together “into one neta track arrangenent.

Accordi ng t ¢repgensplesent i nvention typically between 5 and 20 i ndividual

su balt rac EZ Ty be gr oapRedrd QUEINGE el sQAurk Y RestR iR hiAGKnRY a30GRAENE . | N
in more detail.

In fig. 1, a portable storage medium 10 of the type of a disc, according to one
20  embodiment of the present invention, is presented. However, the portable storage medium
may be any kind of portable storage medium. One prerequisite is that a reading/writing head
of a drive corresponding to the portable storage medium experiences a scanning motion
relative to the portable storage medium, when reading data from or writing data to the
portable storage medium is performed. For instance, according to another embodiment of the
25  present invention the portable storage medium is a stripe card 20 wherein the stripe 22
comprises the data portion that may contain data information. Upon reading from and/or
writing to such a stripe card, the card is typically slided through a card slot of a card
reader/drive in which the reading/writing head is located, obtaining the scanning relative
motion between the reading/writing head and the portable storage medium required
30 according to the present invention.
In one alternative embodiment of the present invention, a sledge is moved in a
plane parallel to the plane of the stripe card, thus longitudinally (along the longitudinal axis

of the stripe) and transversally (along the short axis of the stripe), in 2-dimensional motion.



enbodi mrent a different nunber of sub tracks nmay be grouped, form ng a neta
track arrangenent. Wth reference to the enclosed figures the present

i nvent i orwo0esousgiescri bed in nore detail. In fig. 1, appwonBzaibk/esssisorage
medi um 10 of the type of a disc, according to one enbodi nent of the present
invention, is presented. However, the portable storage nmedi um nmay be any
kind of portable storage nmedium One prerequisite is that a reading/witing
head of a drive corresponding to the portabl e storage medi um experi ences a
scanning notion relative to the portable storage nmedi um when readi ng data
fromor witing data to the portable stor8ge nediumis performed. For

i nstance, acgordi.ng. to anot her odi ment .of the present. invention the
portabl e st orésgsgedﬁ%g}mu n}gsané(ys?{egg:ggg%fgf‘ﬁ%%g W@%B‘ﬂ“e?ﬁﬁ%’s)s‘f’?‘%{gg’pﬁﬁyconpri ses
t he data porcbntain ab hpticahnteyd oo pdading froi@tvaitingfteotheatdpan. Upon reading from
and/or witing to sugh..a stripe card,. the.card is typically slided through
a card slot of a car y?%%ﬁ’ésrl?ageﬂ ?}’gﬁ‘iaﬂ()%?@???}?'ﬁegjer? %oa%‘ﬁﬁ‘@t}%tf{attilsng head is
Iocgt ed} obtpaipa ixd:gllagl heths grasstilagr iu&g[&tdfu;aisc om)t:aird)gr_ dnethwage dflpgrtable i t
readi ng itin ead and t ortable stora ium.requjr according to
the pr osent 1 R s tsdfe AU el L bE MoRLreupr Y e S 68 Rpoe

i nvention, ahslhegddg® dfen nowgtkdinedanpFenevepal ia ilealirettion tHaeis plithivah©grotshe stri pe
card, thus | ongitudinall al.o the,longj.t udi nal axis of the stri and
transver sal Ipyan?’aapghvélcﬁhsé% lét%érlfuq%}? tge %ﬂngltngiénai gﬂr‘f(’ﬁ%‘}', riaﬁi‘alé{uﬁftf’?é‘ﬁg e@ﬁ‘gﬁlzz

not i on. Thi )s d&b@}zbgel,onghrimlcﬂleaﬁrrggaﬁus afy cis*h&xfg:_(bjeéti;\ftﬁﬁmtax?e dptdnagdisdie t wo

di nmensi ons) wou typi ca ontain an, optica e r reading.
fromMwiting to the E’f Illepeé{?‘{m?cl{ftofml%?lprteﬁa’lnglng%ﬂtlgﬁttheé’ﬁg? 16 (Erfl%ﬁn%é“}n?fsc?al |y
refers tl® a ogtivabdibd, arpredeated insfig) érpandi detrlilad view of bie pgrt oS the pbdabda st@hyef ace of
a disc or a Qar. ot h t of . portable storage nedi That is the
direction nél%%%’ 1?‘ 5he?ﬁrén %ﬁg%@gﬁgﬁﬁfstpﬁﬁfﬁg‘# 0 i§sg ? ﬁgg?ﬁ‘flg %B?IF%%OféF%?Pé‘c%he | ong
si de of an dlison§ahie thinmdi cnemeibrtapls32las dben ombdodo. ITaGtfigore alsoabowsstwai t hi n

t he gross pl whi ch s rpendicul.ar. to the longjtudi nal direction.
A radial di rdgfgﬁt??né%ﬂgog né?ngs e, %a %}Cirggcb:’tlfl & 3 ocr)lttgtwgrclhffélr’\eg#e aggeﬁdn?t%\di us of a
ci rcul ar obijtrclks, 34 and 38 stadiogtodwp Hiferent enlsclimdnts ditte pessamplventh. Thve pr esent
i nventi t r ' i.s an opt.ical .di S. presented in
o1 Admor P deiRbEs s 31 Re R ID] St B R e dF aB3 5 edi um 1 n

t he form of comprisepl acmiltiplie 9€paralleptzgbritacks 3 The pforBatioshothesegulatrpds maB0 of

the optical be uncorrelated, having uncorrelated 1D sub tracks. However, it is advantageous to introduce

a correlation between information in neighbouring tracks, that is to have correlated 1D sub -
-tracks. A correlation provides an increased stability in respect of the performance of reading

20  data from and writing data to sﬁch sub tracks, and mdy also be used for tracking purposes.
Applying, for instance, a common timing base for all sub tracks, allows joint timing recovery.
A shared error correcting code (ECC) between sub tracks enables a better protection against
scratches in the track direction. By these and other options for correlated sub tracks, extra
performance stability is gained.

25 In the case of correlated 1D sub tracks the pitch between the neighbouring 1D
sub tracks may be too low, for the sub tracks to be individually used for tracking. In this case
tracking may be performed by using for example the outermost sub tracks only.

In fig. 3, in a second division of the disc 30, a single track 33 having a
recordable/rewritable (R/RW) format, is also shown. As this single track encircles the disc it

30  appears as a number of transversally (here radially) separated parallel tracks.

Pregrooves are also provided for the single track in the recordable format as

well as for the rewritable format to enable tracking during recording and rewriting of data.



disc. Wthin this part one neta track 32 has been zooned onto. This figure
al so shows two different enbodi nents of the nmeta track 32, in the form of
two di ffewenboembasged nmeta tracks, 34 and 38, accordi ngctraBoososssis4 er ent
enbodi ments of the present invention. The upper neta track 34 is a
1-dinmensional (I1D) inplementation in which the neta track is conprised of a
multiple of parallel ID sub tracks 36. The information in these sub tracks
may be uncorrel ated, having uncorrelated I D sub tracks. However, it is
advant ageous to introduce a correlation between information in neighbouring
tracks, that is to have correl ated ID subPtracks. A correlation provides an

i ncreased stability of he. for of re data from and
witing data to suchlrgfu on %f[r%v‘ﬁgsb A1 lgatg tf“%l {'iqr bmed
pur poses. Appdmimgxdame/irewmsﬂlame,,haathe@dvmtagé that ing réjasxelyfsonplalchn @ub tracks,

all ows joint tlmnlg]r Qvery ail;l o2rar correctlng code (ECQ) bet ween
sub tracks &P4RIedaRloRSOYEp 51?03?55? SRTAgar nst scratches in the track
direction. By these Enellomehmbtaqmﬂa ris a PDrimplemehtivh @od smﬂmrisesaxghﬁy paekddr a

P ﬁ;f gr tmg ce m ’ﬁsl %9htéatr%e g L}/Ie{y 5 sfs? ngth%as?@]atg{}t c%o%g {a a ee%n h1e Sl%ly P E%CE(:: ac kS
sub tracks ﬁsos@mwm’tdlogd:tﬂuefbdryngwﬁﬂ 2f impleaeiitiog. THeme@hememsafsewnnmbl ng may
'n 2 seoond T Vo RkE R i bR P R R e e i 1 O 5
r ecor dabl e/ r&pect Mabftﬁn(fchnaé\)evefn@wasattxese&rcla¢lmﬁer@bs)m As this si ngl e track

encircles the disc i s as_a, nunber .of L ansy al | he radi al |l y)
separ ated paral | el ,EFQ‘E;‘E SéW%SQ/"@Eta%‘?SeOfgfosndmﬁr ov&é% ym(t freretm ngl e

track inot h(ﬂivﬁsammydxailﬁge nfeor trk agesigenpdnit agsa RAW fdmatnevhmsécabd évifsmnl’rmt to
enabl e tracki.ng dur.i Pg recor di ntg and rewiting of data. The inplenentation
of having | B*P$ adRele nmeta track, conmbined with a

recordabl e/ rewrit abl e lybaid lpprtatbastdrdge n&dmmﬂhaargg stidhathybtid awnmetratRQM4 y

over et a BRHRod PECa an et R PR B LR B O B BT L2 o8 e

tracks 39 t haisesacse signtfahmichppléntonatiosmcd. oget her such t hat cross tal k between

the sub t racks is si %I fle%%racl% ar}afq %Eerr]lsas%}?é)%n 1H%tga Er{tﬁgll(]géxgplegprltﬁ Eat' on.

The r eqdl rements for Wit rac gher
than for thendimtts ZD-amﬂerﬁéhtMn d&preqiaemaladam/fex;mmahls memsdipethey @fbr@ém %u n

format s evenﬂgﬁﬁ?sear%err Siser%%rﬁgr CJB% %n Y& tibe dh &t %reac[egallmfﬁsrefggﬂcye tg?igallnt ages of

provi ding a 61 rat
Infig. 4 a schematlc representation of an optical set-up for parallel reading of

data of a ROM division of a portable storage medium is shown. The set-up comprises a laser

20 402, a diffraction grating 404, a multi-channel photo detector 414 and a signal processing
unit 416. The principle behind the function of this set-up is that a laser beam from the laser
402 is split into multiple laser sub beams 406, by the diffraction grating 404, where each of
which sub beams 406 reads one sub-track 408. From the reading point 410 in each sub track
408, light from each sub beam 406 is reflected 412 and directed in to the multi-channel photo

25  detector 414, from which signals representing the read content are lead to the signal
processing unit 416.

As this data format is parallel all these sub tracks 408 are read simultaneously
upon reading of the meta track 418. By reading the sub tracks at the same time, a higher data
rate is obtained as compared to the case in which a single track having a single track

30 arrangement is read. Digital signal processing of the signals as obtained from the multi-
channel photo-detector is subsequently required to construe the content being stored in the
meta track.

Needless to say, digital signal processing of the content to be stored may be

required prior to storing the data in a meta track format.



division by using a neta track arrangenent and a RRRWformat in the second
division by using a single track arrangenent. A hybrid portable storage
medi um hawongosadediza hybrid asymretric ROVR RWfornmat SyYIUBmMoNesss44
significant inplenentation advantages and at the same tinme possesses a
significant application relevance. The neta track arrangenents as shown in
fig. 3, inthe IDinplenentation 34 and in the 2D i npl enentation 38, are
parall el data formats. This nmeans that they are read in a parallel manner.
This manner will now be described in nore detail with reference to fig. 4.
In fig. 4 a schematic representation of 4df optical set up for parallel
reading of data of a st or age nedi umflﬁ%tshown.

The set-up conpri ses Tge %%?gé?mﬁ’b ana rt&g]faﬁora@? PERYor] r g & ?)%fmup L
mul t i - channehckphd, or dek@ciack aslﬂisduﬁﬂtkoafaﬁjoglpad;es procestsickg 1 §imidithesib. The

pr|n0|plebh|n hefunC|on of S u hat a .l as romthe
| aser 402 | ﬁ?% col“ﬁ’t”t‘)lnﬁfthetr?ﬁgToéﬂyl g%art og{?ﬁp‘%@a‘b% stoytg Mgl 1 Hhe %%ﬁ@r’%ct i on
grating 404,«:11V_Mb(ﬁro€tlfeaﬁk|dum’f hosbeiverhis slstorelpeseds 406 reads one sub track 408.
o et Pt 0L ek e 2 i o S B ﬁ&%fﬁf%@ﬁ%g%&%ﬁ?t bean
414, from whiieGkcosd dinBlos of @ pesebit storgeel helimendy bmmyamnyaselmrdtehd diffardnhe
Franal o ooS T kb S8R b BRI LAY R 1555 S
readi ng t he raliil btihgakasleathai heerammnelie) arm;pnangm@hmnsmiabﬁhcc mrebliestomge ai ned as
conpared to t ase .. single tra vin sin
ar r angenment “feglu’?leaﬁ‘é?rdlff5"}“aelmbgﬁ?ﬁjﬁlétlo(¥t oLegt |er § o %%%her rei:f%) of Eh&?“&bt ai ned
f rom t haonuldéfined bﬁmaezidnmhamgmﬂﬂ deh @rceitgn sa]nlusfsqcx@rduhg/tortmmle edbddbmewnst r ue
t he content bej sto n the meta track. Needless to say, digital signal
processi ng 3?%%§1V€5)ﬁ&02q} ¢ BRI LRsS By be required prior to storing the
data in a neta trackAkcordiag tonnethén anﬁiodnheui ditierprotntanygotidna Bl évsdivsiage medi um
conpri sing rou f fir a d so far
conpr 1 ses t RefaBt Sl sieet i s RAGH Fad il e iefeE! Robeiio Bre ot pae
read-only f erample affsuthhe epdodimbites gloonayte. Feshowmg a'thmcaleww o‘r?;abl e division of
L?gsgﬁgl g?\/g%\t{\éfs}%; Eatw 3 z?‘ Pc?r ab{e s%)r%r %%dlu’léﬁ rﬁllhgg otng e&ggdiﬁ%%g{hgsggenpf the
invention. The ﬁgure shows the first lelSlon and the second divisions, wherein the first

J

division contains the meta track 54 and wherein the second division comprises the R/RW
track 52. It can be seen that the meta track 54 is flanked by the R/RW track 52.
In order to clarify the representation of the portable storage medium of fig. 5,

20  the two meta track pieces 54 shown in fig. 5 are pieces from neighbouring turns of the same
meta track that encircles the optical disc. Likewise the R/RW-single track that may look like
separate pieces 52 in fig. 5 are representations from neighbouring tracks from one and the
same singular R/RW track 52 that is encircling the disc, being interleaved with the meta track
54.

25 Fig. 5 also shows two guard bands 56. These guard bands provide mirror areas
that are used for tracking of the meta track. Grouping sub tracks together into a meta track
arrangement thus provides the advantage that tracking may be performed by tracking the
guard bands provided in between the meta track and the R/RW-track. There is thus no need
to track the individual sub tracks since the position of each sub track with the meta track is

30 defined and the tracking of the meta track is determined by the use of the guard bands 56.

Tracking of the meta track arrangement and the R/RW-track arrangement is
performed upon reading either one of the formats at a time or when reading both formats

simultaneously.



t he second division of the portable storage nedium nmay be physically
separated in different regions of the disc. One region may be defined as an
i nner regwonroafo4sdie di sc, defined by the radius bei ng swrarhBroos/bsss44a
certain value, conprising one division of the portable storage nedi um
according to on enbodi ment of the present invention. Another region of the
di sc, defined by the radius being | arger than a certain value, is according
to the sanme enbodi nent anot her division of the portable storage nmedi um
Accordi ng to anot her enbodi nent of the present invention, the two divisions
both physically encircle the optical disld and are interleaved in relation
to one another. One gxanple of such an odi nent i.s sh in fig. 5,
showi ng a verti cal d?@%ﬁ%%Eﬁ“?&ﬁ%@@&ﬁ?é?ﬂ%ﬁ“ﬁgﬁ3”88FP£%3§@§¥orage medi um
accordi ng toagemedsinay bamest sirohltanbeus)yy éspint thd favtelnit thenoetd ik fid apae-alldhows t he

first division and t econd di.vision wherein,the first.divisio

contains t E%m%%ngq}ferg@k“?%aﬁgésnads eﬁﬁfetgg?artfsb? HES %ggfﬁ& oGy \t}’laltsllS SPHE 8oy rr}uélg’ "t he

R/ RW t r ack siiPbeaint surhnhdpthe a@Rlber chedrs thi eumniet af sub aadiks ddmprisedl irahkad tbyadkhe R/ RW
track 52. In, or o clarify the representation of the portable storage
nediun1§f f?%%eg$%Wh5wgﬁeﬁheta track pieces 54 shown in fig. 5 are pieces
from nei ghbouri ng t Bynsovifing shgagshivand irebedwden deRANM divissrcandehed®SRVNMe opt i cal

di sc. Likew.se the RWsingle track t may | ook |.i.k epar at e pi eces 52
M figr o AhEoraltea B R Sl R e g rea BT RRiSb °Fhe
same si nguhave tb&XAke. ack 52 that is encircling the disc, being interleaved
with the neta track 54. Fiqg. al sa. shows two guard bands . . These guard
bands provi de mi rrorF‘15 &9 éléf)éxg taﬁ(g&’ e’favrege%lcﬁlsveled’v ?%rreqr?sgacﬁﬁlor?g&%fpoft%ge $2¥98°t r ack.

G oupi g sutediumeckading gpaink emboditentaf Hetpeesént agtntian r Erigenadimehthevrtbey | des

t he advant h acki.ng. er.far.ned tr.acking. th ard, bands
provi ded i %%gaet%a\?\gtg#@ e rtrlgg 31%?%%/(%&7 %ﬁ%{ Hggﬁf%\yﬂ‘afﬂ?% E‘.e taetfagk I ‘g J{'nﬁt&lss no
need t o tr amkodilentihnetewer,theee is sl btatdaat fmrdiand £, bhywegpots in Hm Sdh oedethfosub
track with_th t | is defined and the tracki of, nmeta track is
determ nedt lsy%f emﬁg&elmglﬁ%%g %Fav‘r’0 E’bcgnﬂ%reg%’.mmﬁl%g’ﬁ‘(eﬁg bgifu 1{'11:1:%. meta track
arrangenment and t he IiRdideivto avdkdaa crassgelbeiveénshemeth dackedranpenent eadliheg ei t her
one of t.he _for t i E, - eadi r mat .

ol t drieo sl TR Bl Bl Rerk e R EBES O SRt B R amgementsin o b
track arr atigepsial fequancyldemaindly pérfomining mebuskppratide theintvdtitheandlact t hat t he

meta track ph&o&t@%%;‘ ﬁétl:c% one frequencies for the meta track arrangement that are differerat from

the signal frequency of the single R/RW-track. This facilitates the separation of the si gnals
from the different track arrangements and decreases the cross-talk between the two.

20 Also, to enable tracking, a different reflectivity of first division for the ROM
format and the second division for the R/RW format can for example be exploited. B/ using
different reflectivities, different direct current levels will be detected. By for instance using a
reflectivity for the ROM meta track of approximately 50% of that of the mirror level, and a
reflectivity for the R/RW single track much lower, different direct current levels will be

25  obtained and tracking will be facilitated.

In fact, the low reflectivity of most RW tracks arrangements actually almost
automatically provide different direct current levels. Of course different direct current levels
may be used and in principle also higher levels for the RW track than for the ROM track.

In one embodiment of the present invention the standard 2D tracking servo

30  can operate with the condition that the direct current level of the R/RW track, that is the outer
spots 410 in fig. 4, is lower than a certain threshold before a servo loop can be closed and
tracking is performed. Alternatively, the direct current level of the R/RW-track may be

higher than a certain threshold before said servo loop is closed and tracking is perforrned.



format and the RTRWrack is a serial format, by using a | aser beamthat is
split into a . nunber sub beans such that the nunber covers the nunber of
sub trackwocompmussEed in the meta track and the R/ RWtraekTiBzesHs3s8y

provi ding a guard band in between the ROM divi sion and the R/ RWIi vision no
extra pre-cautions against cross-talk between data stored in the two

di vi sions have to be taken. Fig. 6 shows another vertical view of a
representation of a portable storage nedi um according to one enbodi nent of
the present invention. This enbodi nent shows the nmeta track 64 wherein the
single RRRWtrack 62 is closely flankindg2the neta track 64 . In this

enbodi nent however, _th reli S ho, st andard ard _band. 56,. as Qr sent %d in
fig. 5 I'n order foFi& hie BPRLichIRIBATHERTALE o FRBRPE yhitDraetoriRE o,y
requi r emenpesdaaingeritionffer grodutink lf@dnstdnte ar @eital dzc.afhid fibuetashewCiwo®rtions K

s advant agEORE o0 BEOAPH BoF Abor g b P ARG Bty Rt BB vl

frequency darailgo, thByclpiRe thidkAtss of dehwa pSeparaad in@o réshet tskdld makiannel
phot odetect or detects one frequencies for the nmeta track arrangenent that
are differ SNEMFYOIPEIE® S Yynal frequency of the single RIRMtrack. This
facilitates the sepamdlis@tionfof t b@mpingnaik 30 doccudinghe o ehfbedimadt of kteck

Al so, to enable

arrangement s and decreases 1 rass-tal k between the t.wo.
ek ng. B RYERR Syt P SerraF sbrdA t SPAENR 1 ot and
t he secondstdinying divisidneya firftetaiipR¢/division4 mdn sécond sxapipg éivisien @& [iihei t ed. B;y
dot oot ed. - HyPPE PThaEREE R rpoRtingh ari0rd ¥ s PRERSPROMREER T ack of
appr oxiloat ebigbdioin thhifeim of oftlesl didcs inovhithaielirst dindion atidxhd @candwditiyiod or t he
RRWsingle tr much | r. different direct current |evels.w.ll_be
bt ai ned-aa PPa G arRP T isrmlst PP Ao RS Phe b PBRE AT vi ¢y o
nost RW t r aak be ager] dorgmeetustiaadf el R QMataokssind shstsesvad ste@pihy dipisioni 7denagti f f er ent
di rect cur entdl ey | s. q CQ% rse ?i ffeﬁ@ﬁ% di'rﬁlmtr urrent aI eé/ecl)s{, may be
used and i R° PrIAYI %"1%"%“%"6’ il‘g'berférgﬁré% IHVIENE "R T ELR RS the ROV
track. I n one enbodimembdwfion bioppicas dBey ad ang eypk iof a porkeblesstosagel anedia2iBe t r acki ng -
servo n operate with the condition.that the direct current |evel of the
30§ 1W7<§ st & f

RIRW t ack:PRAE TS ") HEY BUPEF OB duly” eyt WEtor HOUGE PSR 8 certai n
t hreshol d befioreenampent whthe aeppiog regivg 72liws paly@rigbnate layer. The polycarbonate

layer, may subsequently be sputtered to produce a mirror region after which a recording layer

can be applied by for example spin-coating (;r sputtering techniques. Subsequently the thus

produced sandwich may be bonded to a substrate and subjected to a cover layer.

20 For the production of portable storage media in the form of discs in which the
first division is provided in a first layer and the second division is provided in a second layer,
two stamping units may be used, one for producing the imprint of the first division
comprising the ROM-format tracks and the other for producing the imprint of the second
division comprising the R/RW single track. According to an alternative the entire surface of

25  one layer may be used for the ROM tracks and the entire surface of the second layer for
R/RW tracks. The two layers are either built up sequentially on one and the same substrate,
or glued together after their individual replication.

The production method is dependent on the type of portable storage medium
or disc. As the disc as described in the present invention may be any type of disc, such as a

30 digital versatile disc (DVD), a high definition DVD (HD-DVD) or a Blu-ray disc (BD) the
method for producing the disc and the numbers of portions and layers differ. The prerequisite
for the production using for instance the injection moulding technique is the stamping unit
70.



tracking is perfornmed. Alternatively, the direct current |evel of the

R RWtrack may t>e higher than a certain threshold before said servo | oop

i s cl osedwendodiaessaBi ng i s perforned.Fig. 7 is a | ateral pechBrasHI3544
representation of stanping unit 70 according to the present invention, for
produci ng for instance an optical disc. This figure shows two portions
separated vertically fromeach other. However the nunmber of portions may
different then two. Al so, the relative thicknesses of the two portions are
in no respect to scale in this schematic representation. An illustration of
a stanping unit 70 according to one enbddli nrent of the present invention is

shown in fig. 7, wherein the stanping reqgion 72 s djvided in st anpi ng
divisions, a first ?ﬁmﬂ&aﬁ@ S§rage gﬁglﬁgﬁg‘%ﬁ&legméé%rd)ﬁ%dugf’%%}“380‘(;3%%% sion 76.
The st anpi gigrapdtinbdig aQ@btdiinkOo tie drése:s ivpitdibaenthe fdlodagiagretegdsor t he

production of portahl e storage nedia.in the rm.of.optical .dis in which
the first division BarorKedigig Parals é“iaélﬁg 8{‘%“% aé&ihéﬁ%ﬁf}ta(%? fomand y)
separ at ed ivAitih\Of diaftd execnt tikaaink portable Foeagk infediuns thanitnlge slorgsmediuid6 may be
used for the production of the tracks d the second stanping division
74 may De H’é‘%g"p?aﬁ?ﬁ‘f’hﬁgﬂ’rs%&mﬁ?o r B‘Ftalﬂcﬁem&gﬂﬁlg%mlr’%?%?ﬁ%bl e/rewitabl e track
requi ring a pregroowaothériaddanpige thibit boendafserafitieqmltaldle s@sge malhwomeart ype of a
portabl e storage dia,. the st i unit 70.may be used together with, for
i nst ance, S %rg?’ff?ﬁ’r%‘{%lfaa‘?nﬁggg?{é@gétgm%mﬁ?%ﬁuce an inmprint of the

st anpi ng regi on 72 By havipoihy patdblesairee hegwm in Hedfopw biodischdratdvahtagesr , may
subsequently be sputtered to.produce a mrror. reqgipn aft.er which a

recordi ng F‘%fé‘rme‘ié‘ﬁf B halBere ég(%lobrflq‘?r(g?’enéggér%llmémgpl nd?sg 8@ 1|u%gsP(l)nrmnsgpsB‘Eetderi ng

t echni ques to s thg Liigh bty rdtd) @ hishuBirtheraduargedna sided thdinitial/aches bondddwt o a
substrate gnd subjected to a cover | r. For th roducti on_ aof rtabl e
st or age rreg?eafoi%?‘?%]ﬁéeqf%? oé?malpéscsélo’it’ﬁyﬁﬁitg ﬁeaflh@efei Fslr%rg?bp v gssp%e(r% Viadls?lg'pr ovi ded
in a first Ak ayesmaride, bhev sgatngspdédtirmpohe advaprgathatakt acoustc mesednmn thayer, two

stanpi ng units be used,..one far produci the .inprint of th irst

i vi 51 on cTTEP T Bt TP Friahs PECRE S A PEra R oaind At 10" ¢ e

i nprint of pbkea sieethadovdir cossumptioningedses with thé thirR/pRWesif thglfequengcit. whidhcor di ng
to an e}gtegnﬁltive thle entire surface of one |ayer may be used for the ROM
tracks ‘and BHECAH PP EEsur f ace of the second | ayer for RIRWtracks. The two
| ayers are either biiybtid fopmstelipaehingalhe ydantagnthatahey arhdiffsanto iedadlyr ate, or

gl ued togeg{qu{c%tgil%ier?%glgﬁerr récnrgc‘ilmvgledcrjl%?sl sinrcg gllelrtrlg%{fla%%t is-ghcﬁdiggtgcfjﬁbﬁxs'taﬁ)lﬁarﬁﬁt hod is

dependent por stora
format.
It shall be paid attention to that:
20 “Comprising” or “comprises” does not exclude other elements, steps, units,
etc..

“A” or “an” does not exclude a plurality of the respective items.
A single processor or other processing unit may fulfill the functions of several
units recited in the claims.

25 The reference signs in the claims shall not be construed as limiting the scope.

It is emphasized that this invention can be varied in many more ways, of
which the alternative embodiments below only are examples of a few. These different
embodiments are hence non-lirﬁiting examples. The scope of the present invention, however,
is only limited by the subsequently following claims.

30 According to another embodiment of the present invention, the
implementation of the meta track and the R/RW track may be designed in many different
ways. For instance, the single rewritable track may be embedded in the middle of each meta
track. Alternatively, the rewritable track may be embedded within the meta track at another

relative location.



or disc. As the disc as described in the present invention nmay be any type
of disc, such as a digital versatile disc (DvD), a high definition DVD

(HD- DVD) wo 2006Bl48818ay di sc (BD) the nmethod for produci ngctrhB2ods/ss3sand t he
nunbers of portions and |ayers differ. The prerequisite for the production
using for instance the injection nmoulding technique is the stanping unit

70. The portabl e storage nedi um and the nmethod for producing such a portable
storage nedi um according to the present invention have the foll ow ng

advant ages: By providing enabling parallel reading of data at a high data
rate fromand witing of data to one ant#the sanme portable storage medi um

this portable stora dlum r fa. fOr
i nstance, portable ‘S%ﬁ?f tc?@? matl E 1?%1;;1&?&@3} ﬁab%ﬁ%%&?ﬁ%dt?a 1{glrgheend user of
the port abfoem&tc@;rdalgag hamhnymmgrs, laamg Ivyrlcmeshapd; crfrthercewcamengimraoro ihe he

portable s or um By havin r énatheform
of a disc &ryﬁlé@gﬁ’f’% ¥¥la¥ea8§a%ﬁ%hﬁge Eg%ha% 5 %‘%Qt% atqﬁe g &%HPB t'equi r ement
for spinni a@utahala(da aCal@inadivdsitg khe&bvmumstrg;eslmedﬂte@c@tdsmam morreven gh dat a

rate. This is further adv nta eQus smnc i Jme is |ow due
to that th%or?rgﬁﬁfnlo@ghﬁnémg 1A ST TEPOLS t?’ré)%aﬁjg e%% eeggeglg ﬁl e desi r ed

spi nni ng speed value. At the sane tine, a Iom/splnnlng speed brings the
advant age that the acoustic noise fromthe spinning disc is low In
addition spinning the disc at a | ow spinning speed consunes a | ow power
since the power consunption increases with the third power of the frequency
at which the disc is spinning. Hybrid format discs brings the advant age
that they are difficult to illegally duplicate using consuner recording
drives since the their format is a dedicated non-standard format. It shal
be paid attention to that: "Conprising"” or "conprises"” does not exclude

ot her el enents, steps, units, etc.. "A" or "an" does not exclude a
plurality of the respective itens. A single processor or other processing
unit may fulfill the functions of several units recited in the clains. The

reference signs in the clains shall not be construed as limting the scope.



It is enphasized that this invention can be varied in many nore ways, of

whi ch the alternative enbodi nents bel ow only are exanples of a few. These
di ff er entwenbadisgsnt s are hence non-limting exanpl es. Poe/1Bmopessis t he
present invention, however, is only limted by the subsequently follow ng
clainms. According to another enbodi mrent of the present invention, the

i npl ementation of the neta track and the R RWtrack nmay be designed in many
di fferent ways. For instance, the single rewitable track nay be enbedded
in the mddle of each neta track. Alternatively, the rewitable track may
be enbedded within the nmeta track at andbher relative | ocation.According to
an alternagiv lxlgnbodinent the portable storage nedia in the forma card may
have any d éfg havi ng vari ous shapes of the data carrying portion. The
data carrying portion may have a square shape, a rectangul ar shape, an

el ongated shape , a circular shape, as alternatives to the obvious stripe
shape. These cards nmay noreover conprise nore than one data carrying
portion, for exanple two, three or even nore. CLAIMS: 1. A portable storage
medi um (10, 20) for storing data, insertable in a data reading and/or
writing deyice, comy jsHahE sfdrddabRdiBRriad, ) f&r]szor%ghata wherRdintahRtadat a portion
(12,22) conprises a first division conprising roup (32,418, 54, 64) of
essenti al | yeadigand/en wiitingiflevies. semgrising s, ﬁltP@HIOM(}?s )’tVYh&Eﬁk%thE dga potigng) |

wher ei n saigh 32 behprist LKt &%%é Qor(f&ﬁﬁlg fa%v& 4, 41@%& 6ﬁp6fr§§4ennaa1wa@n§ec ond

di vi si on conpr|5|ng a second track ) a second format, wherein
the group (m3psvarselgseparapd firgfragks é@rﬁﬁ"‘&?l V’h?fﬁlrnéf"fjéﬁlm fracks P40 e par at ed
first trsackss(@adthddBlodaasvidoP@htibi % a EQRbiPkack 83,5252} 6f £Raddgomar al | el

reading out at a high data rate fromthe first division. 2, The portable

st or age rrethﬁf?i"(th?)grQF}) (3ZAABrHPNGT essertiplhy parallel (ansyessely seppsated firstoackt nmt is a

read only f@Eﬂﬁkmﬁmﬁa%@ﬁﬂ@&&mﬁh@oS§$§ﬁmﬂéﬁﬁ$@l&§ﬁg3ﬁté@ﬁﬁgﬁﬁ&ﬂﬁk%@mstOred
content. The portabl e storage medi um ('10,20) according to claim 1,

wher ei n thé hesfrgtdési9r mat is a recordable format and wherein the second
track (33,52,62) conprises a pregroove. 4. The portable storage medi um
(10, 20) accordlng to claim1, wherein fhe seco d formt g a re |table

format @nd 2nher ei n tihe PeERbEnYPrRge Apedinmd 0.59) 509t ’E%Wp‘ila}‘@els ergindify 5.

The port ablgnst 86 368 oRBGhAMR: hrkOxikin 6 Giedt BHhdkg (36B9ALSY omn;mse/w@ecewmehme dat a
portion (12,22) conprises a first |layer and a second | ayer being vertically

di spl aced from one
3. The portable storage medium (10,20) according to claim 1, wherein the second

format is a recordable format and wherein the second track (33,52,62) comprises a pregroove.

15
4. The portable storage medium (10,20) according to claim 1, wherein the second

format is a rewritable format and wherein the second track (33,52,62) comprises a pregroove.

5. The i)ortable storage medium (10,20) according to claim 1, wherein the data
20  portion(12,22) comprises a first layer and a second layer being vertically displaced from one
another, wherein the first layer comprises the first division and the second layer comprises

the second division.

6. The portable storage medium (10,20) according to claim 1, according to claim

25 1 wherein the portable storage medium (10,20) is a disc (10).

7. The portable storage medium (10,20) according to claim 6, wherein the first

and second divisions physically encircle the disc (10).



anot her, wherein the first layer conprises the first division and the
second | ayer conprises the second division. 6. The portabl e storage nedi um
(10, 20) awoanebimagsiBo claim 1, according to claim1l wherecmBiespssiabl e
storage nedium (10,20) is a disc (10). 7. The portable storage nedi um

(10, 20) according to claim®6, wherein the first and second divi sions
physically encircle the disc (10).8. The portabl e storage nedi um (10, 20)
according to claim7, wherein the first and second divisions are

interl eaved. 9. The portabl e storage nmedi um (10, 20) according to claiml1,
wherein the portable storage nmedium (10,0) is an optical nmenory card (20).

10. St anpi unit (7 C ri.sin . St I region (.7 wherein the

st anpi ng rggion (729%%8H§$E%%%“ q?%@%?agggﬂ%?%gg gV?évgﬁvﬁﬁgT‘§8ﬂﬁrising a
group (32, 4h8sbdndcdlyisions @smenleavalll y paral |l el transversely separated first
tracks (36, 39,408), wherein said first tracks (36, 39,408) have a first
format, and wherein the group (32,418,54,64) of essentially parallel
transver seldy separ atidd pbitatéd stdrigeakalivh3@0,20) #08Jinf &sclampig akdelthd or mat , f or

1St a8 T E R BRBPARNG e SRR S el t e st ampi ng T egi on
(72), further conprises a second stanping division (74) conprising a second
track (33, 51%’ 62) of S?an%pei\ggolglnqt (B&rcg%%)ﬁsing a stamping region (72), wherein the stamping
region (72) comprises a first stamping division (76) comprising a group (32,418,54,64) of
essentially parallel transversely separated first tracks (36,39,408), wherein said first tracks
10 (36,39,408) have a first format, and wherein the group (32,418,54,64) of essentially parallel
transversely separated first tracks (36,39,408) has a parallel format, for producing the

portable storage medium according to any one of claims 1-9.

1. Stamping unit (70) according to claim 10, wherein the stamping region (72),
15  further comprises a second stamping division (74) comprising a second track (33,52,62) of a

second format.



