Drive and nethod for determ ning the type of optical
record carrier The present invention relates to a
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accessing an optical record carrier, said device

conprising neans for determning the type of the

record carrier, in particular for distinguishing a

read-only type record carrier froma recordable or

rewitable type record carrier paving a wobbl ed

groove. The present invention further relates to a

c dirive spbndhedyfond¢tbrodning thel 6ipe phaptical gecotdecatriepe of t he

optical record carrier and to a conputer program for

i mpl ementing said nethod on a conputer. In optica

data storage systens data is stored in the data | ayer

of an optical record carrier such as an optical disc.

Typically, data bits are placed onto the disc in the

formof a concentric spiral. The wi nds of such a

ZPIS (r: ala ]; g(rj rf‘gtg ?‘lt n%{n@glhi%n reTQesqg § gé%ﬁcae;g rpaglcu ar to an oBtlcalddlsc drive,
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three types of optical nedia are distinguished. One is

the read-only nemory (ROM. In this case the data is

replicated into the disc in the formof data pits and

cannot be

f ecor dabl e‘ﬁ% g?{c%%aﬁ%}’ EI%{: @yste’ﬁ’ﬁ%?sr stgrgcpl% tflés?attaqueé o{ :ﬁl optical

r edcexdrcantier sch s 4R apéigl disc. Mypisdlbhdatebiisaraplemd onodre diciit e form

hi :O?T% Egﬂp}eﬁgﬁi s?}rﬁlgﬂ%m(ggél %%?C%%%?lé%ﬁ(?‘{ﬂra c%?adtraicfts ?Hta c%/ql){e data on the

e
RE»SC a sd@horn’marnamh as plasar begni, istused wihich rsémitgbumtobye dibrewith the
UR&p ofr%}fnéoét i ‘an v\ﬁe ﬁnclﬁ){y unﬂ%%vlﬁa Ig%gdeﬁto%gcegs%ﬂfjr ?ald Write data
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groove (i nDgpendingpn theryvay hh? datadaiplpeetl inde hetdfse, threo bpessof optical
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his allows for ow— cost nedia nmanufacturing becaus
pset many times. The R, RW, and RE media are generally purchased blank, whereas the

ROM always carries data.

For tracking purposes blank recordable and rewritable optical disc generally
have a track formed by a groove in the disc. Now data may be recorded either in the groove
(in-groove), on the area between the grooves (on-groove), or both. The way the data is
recorded is generally referred to as tracking polarity.

In some optical recording systems, such as for example Blu-ray Disc (BD),

both an in-groove and an on-groove tracking polarity is allowed for blank recordable and



flexibility in recording material type and disc
manuf acturing process. As a consequence a disc drive
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a BD-disc, in advance. It needs to determ ne the

tracking polarity each time during disc start-up. This
disc startup preferably does not cost nuch start-up

time. During start-up a drive nay have to distinguish

bet ween ROM type nedia and recogdable or rewitable

type nedia. It is not guaranteed that (partly)
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drive as clainmed in claim1 or 2 having neans for
determ ning the type of record carrier which conprise:
a DPD nmeasuring unit for neasuring the differenti al
phase det egt. |
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- a DPD measuring unit for measuring the differential phase detection (DPD)
signal,
- a PP measuring unit for measuring the push-pull (PP) signal in case no DPD
signal could be measured,
- optionally a wobble locking unit for locking to a wobble embedded in a
wobbled groove using a first and/or a second polarity setting in case a PP signal could be
measured, and
- an indication unit for generating a first indication signal indicating that the
record carrier is a read-only type record carrier if a DPD signal could be measured and that
the record carrier is a recordable or rewritable record carrier if no DPD signal but a PP signal

could be measured and, optionally, if locking to the wobble has been successful.



could be neasured and, optionally, if locking to the
wobbl e has been successful . A correspondi ng net hod of
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according to the present invention is defined in

clainms 9 and 10. G aim 11 defines a conputer program

conprising program code neans for causing a conputer

to carry out the steps of the nethod as clained in

claim8 when said conputer progfamis run on a

conmputer. Preferred enbodi nents of the invention are

def i ned i n 4 dverespopdingimpthoddiaietprminifib éhei typearfiopiinal fesord carrier
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The present invention thus provides a solution for quickly distinguishing

between a read-only type and a recordable or rewritable type record carrier assuming that it is
beforehand known to which particular storage system family, for example CD, DVD or DB,
the disc belongs.

By a preferred embodiment as defined in claim 2 it is further possible to
determine the tracking polarity for a recordable and rewritable record carrier, in particular by
a further adaptation of the indication unit. In this adaptation the indication unit further

generates a second indication signal indicating that the recordable or rewritable record carrier
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record carrier, in particular by a further adaptation
of the indication unit. In this adaptation the
indication unit further generates a second indication
signal indicating that the recordable or rewitable
record carrierhas a first or a gecond tracking
polarity depending on the polarity setting for which

t hes 4 fustkar rRgedood tri{tﬂimg(pblahe' depentii’mg og It}&whrlf}mttlhgﬁﬁ Wthh the
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areaHSn th P'sc P%;(ﬁmsasurl ng the DPD signal where

witing is proh| bi ted, such as for

The invention will now be explained in more detail with reference to the
accompanying drawings in which

Fig. 1 shows a block diagram illustrating a drive according to the present
invention,

Fig. 2 shows a flow chart illustrating the steps of a method according to the

present invention, using a BD disc as a particular example,



exanple the PIC area on a BD disc. The invention wl|
now be explained in nore detail with reference to the
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diagramillustrating a drive according to the present
invention, Fig. 2 shows a flow chart illustrating the
steps of a nethod according to the present invention,

using a BD disc as a particul ar exanple, Fig. 3 shows
typical PP and DPD signals in the PIC area for the

in-pit and onpit case for BD-ROM and Fig. 4 shows

typi cal PP g grshowss typical B8 af] DPRsigaalf mrthe HE arqa-fgr theinepit and on-
a for BDOR'RE. Fig. 1 schematically
srbg[v?rg&gﬂg {?{éﬁ\?sdggcordl ng to the present invention for
accessing f ig. dsbeves typical PBsigRals indke IKanalfer the Bigrative end on-

[ ﬁgzﬁgatafromor to wite data to the
r:eéédg’?gggc?%?‘?fjg oy use of a read/wite unit 3. In

order to successfully read/wite data an opti cal

pi ck-up unit (not shown) needs to follow the tracks on

a record carrier during rotation of the record carrier

2. For thi diplsgsmetically shawse dsiys 1 errordeso aletpreaakunvgntlon for
Siaf@ing Ig&rd\@aY‘rlé}fZ Fo? @)&ﬁlpﬁga BIS gg Iﬁgl.rdgl‘ru) rd Egi%a OBt m pr o, %, write data
one hand read-only type recor Carri

t Fﬂathéfeﬁ@lld chaigtl by eseof @i @@WMW unitd- Imu:@r mmllcqfessﬁllbt radal/\ente data an
t LS Ahbd B89 }

gégtgcﬁg]IEGy [ﬂ% ﬁ(éers 5\§n) E%ds %éyog&g hertr-egglén Pk&%gc%yc?’wner during rotation
paf i zesed cpaieh?. dTthhE PRIFRGSS; @ TV a a’eﬂee wseschi teacking sngmaﬂ 'Ths tvay of

t @adi@Rds Biteden B R MVRRLE hﬂﬁt I%e(lj;p&{i‘tyﬁg fecfla gratk 6R¥\(16 Bnd on the

di sc is inserted I nto

- ppedinnd.actoedgblaavritporde agd rewiigblsrtyreaehordcaginrs/@®, WG Ra).<This

aB&agée%@neﬁ'ﬁiy%%ger'dgﬂ‘a%ﬁm b%ger@&?ner\ﬁ§ gﬁr%gcgi rg{o?cmbfqud rewntabie

disc and a test (ﬁﬁtoce ure
g E5ai &) poptrpsd fofige qlxgle@wpltedatpbm@reem inalead-in

zone of theydh§QisS8 qghné'brt%& ffd th rloacs?gyt?;?%rb&ﬁhllé %géns During

B
for exanple, focus-capturing %‘ focus
c i mpasdire rerve Bgnsls alné%?-rqlwdclkf@es@loe@wpemgaﬂlfwm thadisic and a test

ldbl%%cﬁﬂel BegindlA BE RN Qene}a!ﬂ?(g &fdrinGl! @J’t Jﬁgﬁoc@@lrg [n568ad-1h D6ne of

d-in zone contains a ar ea
| e disrRbsharstatiep mmardis ImCMPSafor\mmrée foras-paphusing and focus offset

StaMblatibp: cb¥t @a’érmhﬂc%ﬂ c%r@grgﬁt%ﬁir aﬁMHﬁEI?llt' Cgfl&%]tﬂ?lte%lg)'ralal%?gr for BD

be retrieved fromthe disc dri ve.
t igest tha lerd-yzops é‘?néal%ﬁraepltj\&f?at( sneof Infpingetipngnd Fantroh dea) where -

t ¥R irQ@)ahdstdS§Anfolnitd] iSYREE Whlcﬁm&ﬂlaﬂ&?caﬁltﬁg re rleved from the disc
Differential Phase Detection (DPD) signa

phishdrive.
With regard to the tracking there are two types of signals that are typically

used in the system. These are the Differential Phase Detection (DPD) signal and the Push-
Pull (PP) signal. The two types of signals are a measure for the deviation of the optical spot
from the nominal track position.

The DPD signal is defined as the phase difference between the sums of the
currents from diagonal pairs of elements of a, generally 4-quadrant, photo detector at specific
radial offSet, expressed as a fraction of the channel bit clock period. This PDP signal results
from the data bits which are present in the disc (for example in the form of embossed pits).
Therefore, this tracking signal is usually used in the ROM type of media where the data bits
are always present. The pit-land structure of the data generates a diffraction pattern, the

interference of overlapping orders of which is used as input.
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t he phase difference between the suns of the currents
from di agonal pairs of elenents of a, generally

4- quadrant, photo detector at specific radial offset,
expressed as a fraction of the channel bit clock
period. This PDP signal resultsgfromthe data bits

whi ch are present in the disc (for exanple in the form
of enbossedipe s RW dilidiehedizmay bd iWartkr (thekisg usé:rgiaalbltis sre

u [ ere the. d
oSab . S5 b8 B KRB TSR RIS S e o
d dllanky éﬁ@raeere@eatr@ntm freth¢ diemis pmlne@ rlijs grémere usm:;srcﬁtea aucthe disc

of, as 1.nput
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I SCS a groove structure {hePRirec

aépltnaé@ig The gs@ﬁ@%mg@l hag thiei m«atemd thahllt G zbﬂtvevlrdn smanmng on the

d e h

C RS TR a8 o OB angd PR B BB Ry posic.

this groové lsmt%hﬂhe data blltﬁ@ndc%lmnly\/mlmﬂlwsamyl aby detrgate some PP
Qpme structure a diffraction pattern is created. The
nger'f erence between overlapping diffraction orders is

used for t A&eRP signal Brretuplisanl erionggiaP lisis g nehsuteefor belivgg off-track: the

p [a? ?ft§ Val&eh ik rﬁorr {hé o %SM%O are§ B0W t]?%le ma'i Q%km&%?reélon along

bet ween t wever,

'p&exrqovgf spfirgl oftmeﬂ@am siggal wpgthtae?eertSIgnS tiengdl théradial

dgé‘rsgﬂo@) IF(’)}‘ glle QBtlcraf" Q@Fx%cgsrﬁﬂﬁg tl?e d?)ﬁc‘?‘al HBX al?x}lét%e %ﬁl@i? Wen the servo

slogp i clospd t%F 9ptasahs@afsla pothp mmm@h tﬁigkloé flirectiercand tlllehlﬁ’ error signal is
| a,ger its value, the nore the optical spot deviates
fromthe noninal tracking direction along the groove
spiral of Yo details Tagprgling iedPPLR signpd hnd the DR eignah srealefred vothe
sighal d odiRaiGoRkh hnda, Mﬁ&icﬂ'refp@ letid R, W ILJag opti cal

spot when scanning the optica sc al ong the spiral.

When t he  sBervewrighip alil(%fe?,qr@@@dnqdmeom%cwre@m@edsroome with a

t REoBORhRARis he@GKddtHe Gikd ﬁ%écQQn fi’é'](ﬂf tﬁJ]ﬁl[éD 75013 t%%ror 3133? ﬁl groove

is zero. More details regarding t sign
PP e ar-gepere Gpg is defineil guoh et the gaoues stowturaciaklossy &t therpbjective

SteANHAESsurrbghdiMyi 151, 5Iﬁfv@cregf@1§§folr ﬁmt}ﬁ g g}rﬁt t@pé‘r@go?n e point of

rewitabl e and recordabl e nedi a
pYigY fgPrBrbPIreatvierwl traskias vett IlSeopf)@S@tP @réhqsgmmtm M drive can

Ofbt Eﬂﬁy @ét@[ﬁnneﬁhgbﬁé‘rltfr%cegﬁb}pg tribDMha %Hogﬁlgl‘ﬂg(? type or of

the in-groove t he on-'groove type 1s defined such
that the gkldbwd@topwt gewding fasmats.dike CH-RHED-®YY ent PVB+RARW,

the data written on the disc was always recorded on-groove. So there was no problem for the
drive to determine the correct tracking polarity.

In the BD-ROM case the polarity of the DPD tracking signal is insensitive for
an in-pit or on-pit type of disc. The drive always receives the same DPD polarity independent
of the type of the pits. However, the polarity of the push-pull signal, which may be generated
by these pits, does differ for these two types. In Fig. 3 the in-pit and on-pit PP and DPD
tracking signals are depicted for the PIC area of a BD-ROM disc. It is clearly shown that the
polarity of the PP signals is inverted for the in-pit and on-pit case, while the DPD signals do

not have an inverted polarity.



| ens that the surrounding | and, and vice versa for the
i n-groove type. Froma drive point of viewthe

w@odoatidsys of the push-pull tracking signal is POPEBA0F52613
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for these two types. A drive can not easily determ ne

the polarity, except by a trial-and-error-nmethod. In

the ol der optical recording formats, like CD-R, CD-RW

and DVD+R/ +RW the data witten on the disc was al ways
recorded on-groove. So there wag no problemfor the

drive to determ ne the correct tracking polarity. In

t he BD- ROVl iges, ttveingodoae andyonedrodvia &P mlaa:ing sgdalsrage depicted for the
Si it ve f it type.of . .
air s e BESORE UL 165 b 800 o 2 onRlas VB YRy iy in
i Werapgrrdentasofonifaeedtty the onfrdohecaps. Ne. Dmm@mis,gendmed when

p | - | signal, which may be
gg%agpfg%élg%g?/g{g%g%gggi{?g#' does differ for these two

types. I n [Figse Gf BIDdists)api fossirig obiintupd diptll@ﬂ stondbe stlféms different
Erﬂg Ilazll(t:lgsllﬁ% 8os§1lu§|sg gl{r?i &1@ 8% efcf?)gzs%h t%e%&?ec fricgimgfpolantym
t ladvapfR. Binggila Itcsdqtm;rmm\tbrttaeking pelariti befone-ﬂm ctonaﬁdtaﬁmpmrdcedure can
c j ' ve an | yer rted

g g?r#@&{ %”fg? ngPzPQ“ %:Hr% gf‘ﬁk t:inr 0816(\)/‘8Ig lgnq;a onn?eaPSo v dpygrmining the
t itywe lef regord cagrier age &ﬂ@fmpudﬁdlﬁmemﬂmélﬁﬁaarmanmﬂ ai@ not only

B%ﬂﬁﬁstfﬁg@& be%eeﬁ%rk(ﬁ? %ﬁ? Hdn—ﬁ(lj]ﬁ[ e e di scglg]u% lareafﬁ;glilde? %cgagfeg for

an 1 nvert polarity I'n- gro Ve ¢ade *Ed
t deterynining ﬂievelalctasnecasme Rb)fds:agmais alr&:ogiahle atesalitableatcord carrier.
'S
%?ggje&gndé&gos e I: 8&% tygé @% o?r émcg I?og §Sf:nmnmg the

«dltrﬁkamgeqqtarltyrladlustmgeduolFmQt| es are pOSSI ble so that t he

drive does hpeﬁ)lt E t(ggttﬁ 4V g)?stt(g A% If’l.[(E] %lf g(rc)llsg S pn sgttles the

advance. |t nee he trac |ng

b &fcoy-gervorpad &@mpeeetlayst %&rquapcqmmwdw ervaie. e drlve focuses on the

p@(gr];eg{ Ig&)(ijdlné llayér %?th@ 99‘1 &N a(?lflult% lfh?/ Idchéc %]ge%pa%er in subsequent
Fi g. neans for etermnin ? Ga

C 8lep (Sé} thg PEDt Skﬁiﬁ]elﬁ oreesupsd @iy @Iﬂ; PIC halhﬂl) by enippdipniet DPDahehsuring

TRANSL, fo 0 Claliion T the B0AE alefir LGN h@[&@g&l&g@ BufbnE ko

non- ROM t ype but are

- d é’@&qnﬁll mirpef aldweensoif a |4rq‘1?dfﬁ1ﬁ pbets detediar af esmerific caairatl pfyet, iegpressed
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Aad L ALHFMENRnel ﬁv\gbc}lﬂghgd RO Ihnde o'ﬁ Bl DP% 51%‘1;«11 is sufficiently

correspondl ng met determ Ing t

r BEgsy B1s dwa wii@ie indieptipothe dise sraR O tipetdise, and &@I&OM—Spemﬁc start-up
Vpggqggnb;‘y,ﬂfﬁcb}lt ﬂﬁg& g@? ed in Fig. 2. In an initial step

drive o the PIC band of a disc and
set t | es t h@’hﬁleemEPBesrgvd igfeund iheandewdtank dige so thiti as k nexg step S4

CREPPRZAL i AReS@EY By ar aé)?rog%l!ﬁ@ ﬁp Hgé( %rlfl%)&ﬁtsﬁs IthQ: fitude of the PP

correct recordi ng n case of
niignal is[syffieientl lsree ﬂ’nh e?raeamdicerlon fhet the diseis e cpeendabls bisyrewritable

@B& oft . @ﬁ%e%@kf r}% Hfﬂﬁ%g&lisc(lfs 'fx%ftt}teeasf kn(;’d ?t%&gé )géém

an appropriate
family, i.e. in the example 111ustrated in F1g 2 that it is not a BD disc. In this case the drive

will generate a corresponding error signal or try a different start-up procedure for a record
carrier of a different storage system family.

In the next step S5 the groove-polarity is checked by a wobble locking unit 43.
After closing the PP-servo with one of the two possible tracking polarities (preferably with
that of the most occurring type of blank discs) it is tried to lock to the wobble signal in the
PIC band. If the wobble lock is successful the drive knows that the actual disc is a BD-R or
BD-RE disc, and the drive reads out the PIC information and continues the BD-R or BD-RE



unit 41, i.e. by calculation of the phase difference
bet ween the suns of the currents from di agonal pairs

wotooelessent s of a 4-quadrant photo detector atP@r/1B2005/052613
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specific radial offset, expressed as fraction of the
channel bit clock period. If the anplitude of the DPD
signal is sufficiently large, this is a unique
indication the disc is a ROMtype disc, and the
ROM speci fic start-up sequence g |l be continued (S3).
When no DPD signal is found it can be a blank disc so
t Watt-upsequene@X$6)sTregkithat hebitily Biegperdforinsd Witk Harvatnd)yolaity when
aﬁg 'i(iggrté %£ Fpe gg%u%s][p:ogs%éen ; 4s§wtcllé£s n%qq goatgglotﬁi%{l{ga%kjgé polarity
i mdstera$q emdPE(h abblltibcking s tiigl @amemmpo% Méhed sucaessful, the drive
l.e, t rwise it .is very Likel

¢ R R e b PRy k3P e Gt aprivs Tt Er gyt can
f aontinye the BO- RIol’lBDFlﬁE sxtnpsegquéncet (89). ifthedobhie-fock renﬁuﬂshat
[ t the drive wl

qlnuBecplt, Be B3 §n8 6 mp itk Rl sl cleiehiity Hiptain bove
d| fferent §b1amﬂleamg mh@hexabwroé rdcond camee:s arseheﬂaﬁ fhe@lhv@zind&vhich

tQ temf n
;I%I d%rli’ ggcvthg% a g’“i ha¥ 1 Cas eC I agrgable or \NB‘B tFlgle reggxig ﬁrgrler an
u apurop,‘pﬁte m)c[ltaélbn uxh10434 1& grotvfaled Eﬁmw fnst inditdtion signad indidagng the type

t ' | t
oﬁ@tthg ge%ﬁ%ig%&elt eaclﬁ l% ﬁ/g eorec%H (fzilrrgeisr 81( grrea?r %bie?reXJFWbter%me rgca)rd
t oartiepHn g @nhhleenmmuleet the glld&hthnnmtt He¢ filrthes i sebdndtibdication
Y . i the d Kk t hat .

B0 2 GESRRL A Bt SO ot
r 8émdecopliarriehbasPl C i nf or mat i on and cont i nues the BD-R .

BD- REst S T ki bl
gree n per ?o?&ﬁe a‘lﬂgdlﬁx%%%ﬁ H}%%re(sen@nve tlra()r%fr:l%a es\%,% fs tHg %alggtﬁ% %{ 6east for
t B® meshbtaaries, greed is slepahﬁevrbice betwow H)Mwnd BIRE whemnabasideving the
t d bbl
| Bl 6hatt PR RLAHL I 1 o S ROnR s i B B
t bignadly in Ve B{G ows. Blm anil twritteia BB- RMREtme‘&r BowkR DAD sB@aREn this PIC

dj e i n t_can cont

¢ 7t hs PR i 85 s BRGRE e bleserl e RN IV s ctar

wdifoteacd ipadt shemuted sinonBDeRYBE slfisgd mightlevels@ie dnsouniodf PD signal if

3Bkghﬁ£w l&agding to the consequence as expl ain above.
|nd|@at|ng whi ch type of record carrier is

i nsert ed i Hhha iresenfripveaticnmiovifds@hquick aul wfiquesalolomigr determining

p ( r MWIta

P Bl s ird Qer nhafi G B o udaERRE At B AR Ot Mg g o

pR@biH@ﬁmﬂsgmﬂngmH@QWvamlm@nwabdﬁmdgm@nmhgﬂmdmmafpdgﬂym

{ 8o LPiBeclapleiSy @GO, fabGligl T ead-onl y type record

carrier or a recor rewitable type record

carrier). In a further enbodi nent the indication unit

44 further issues a second indication signha

indicating, in case of a recordable or a rewitable

record carrier, which kind of polarity the record

carrier has.

—




An enbodi nent of the present invention nakes use of
the fact that, at least for BD record carriers, there

w0 g00a/00d38,r di fference bet ween ROM and R/ RE whR€I/1B2005/052613
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consi dering the tracking signals obtained formreading
the PIC area. BD-ROM di scs al ways shows DPD signals in
the PIC area. Blank and witten BD- R RE never shows
DPD signals in this PIC area as witing is prohibited
and only a groove is present. A} other areas on the
disc this clear. difference is not guaranteed since
BOLRIME: di scs ni ght have sone anount of DPD signal if
user data is present. The present invention provides a
qui ck and uni que solution for determ ning the type of
record carrier, in particular for distinguishing
between a ROM type and a non- ROM type disc.
Furt her nore, a solution is provided for determni ning

he type of r|ty in case of a

&cor dabl eRf& i ) fRA13F s ¥ APt FOrd SR IPRR) emmprifigg means (4) for
Dﬂd:th&ﬁnﬁﬁig the @fpe BE 6518 batflerdid papichigAfor Hl@tﬁ%ﬁfghlﬁgﬁ féa%@%nlgl &pe record

%Er|5|n$ ﬁﬂﬁ (4) for determ ning ety
r EEOFTTEn T FPrably ¢ rﬁmtetﬂ% tyu)afecwércalalﬁwvwg amsqbblﬂ@ grgove, said
I @@shs@Biyridiygre record carrier froma recordable or
rewitable e record carrler havi ng a. wobbl ed )
gf oove, saf grsurg Wit (4 fry measuzingyhe differcntipliphese dafestion
(@D samaneasuring the differential phase detection
( DPD) S|gnak a PP neasurhgg unit (42) for_neasurin
the push- p8FF MeppfingiyHAP mE"éB‘én%tBe BPPJPE R éF‘g’é%U} Gse no
bBPIRASHI@6ld baRdasared) adi cation unit (44) for
generating a first in tion signal indicating that.
t he recorda%E@?W€P“P%gggﬁﬁ§ﬁmﬁwp%aﬁ?ﬁ@dwéﬁﬁﬁ&mgﬁP¢W%Wgﬂmt
| the dechRRafiegRalreaainlydyfaredR@sdH@ G ADPD kigall 6alld BOmbdidred and

recogq carrier is.are gable or rewitable ty

i 5

A For s B o B S PSSP A reis g DPD
beigrind Bt arFPthignal. cobld ib¥ ehebired) ai med in claim 1, wherein

said neans (4) for determning the type of record

carrier further conprise: a wobble | ocking unit (43)

far | ocki nDrivé 43 cahel ia clRh $) gnal could be neasured, to

d bb
P hR 2 PP LB e iR D St or s futioh e

the indicas wonsbwmmng i) (43)Fold ekt ce dl cfanra wgfamumgoeaneasured
flrﬁt &E$|c ti nal dicatin e record
SR T oo ) b ik it feCeppplgiy sttin,
sangrvdieredrothé ﬂldh)etlon unit (44) is adapted for generating a first indication signal
indicating that the record carrier is a read-only type record carrier if a DPD signal could be
measured and indicating that the record carrier is a recordable or rewritable type record
carrier if no DPD signal but a PP signal could be measured and if locking to the wobble has

been successful.

3. Drive as claimed in claim 2,

wherein said means (4) for determining the type of record carrier are further adapted for
determining the polarity of a recordable or rewritable record carrier, and

wherein said indication unit (44) is further adapted for generating a second indication signal

indicating, in case of a recordable or rewritable record carrier, that the recordable or



measured and indicating that the record carrier is a
recordable or rewitable type record carrier if no DPD

wak@naleddtit a PP signal could be neasured and PET/1B2005/052613
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| ocking to the wobbl e has been successful. 3. Drive as
claimed in claim2, wherein said neans (4) for

determning the type of record carrier are further

adapted for determning the polarity of a recordable

or rewitable record carrier, agd wherein said

indication unit (44) is further adapted for generating

a rewiitalel recodicamier Ios a vy ad secondi poltityndgperidngeadie pofarity setting for

r %?Jhglﬁ‘%o@kigg tortﬁe%ébto%magbé’eggﬁ)éggssﬁﬂ%r rier, that the

recor dabl e rewitable record carrier has a first or

a second polarity depending on the polarity setting

fqg which t .ela%r&gf'n{%gi&(gai](ﬂrheor\@obbl e has been

successful . 4. fve as clainmed in claim2 or 3,
whvdresiimsagidndicition ugibtdi pis adapied ifdieh)ing i saiddjpst édlication signal that the
ndi cat i : : . i ¥ o th

 BFEHED 125 ] by S0 AR 55 b o
c angapuzed @tlekihgrielthe woblkls basmot Hen siogesaful.coul d be

nmeasured or |ocking to the wobbl e has not been
successful. 5. Drive as clained in claim?2, wherein

sai d wobbl édveeklaigedm ¢lains3) i s adapted for | ocking,

[ e [ . 3

AR bR e RS 28 IBAR oBling ek i B Epulabe
s endasuney, ta the pabtlé guheddedan grad wpbhtlsd weaveiusigg ofirst prderitp setting, in
0 ' I I [ L er .
eI B oF i ke Sl AL IRk Bl crvces,
t @and,hecaso vickieg wabed sedesiinl, Suilatking b ihe ovoble ovkeddei ingaid wobbled
S [ Ting 6. Drive as clained in claim
Z%Q%glrﬂe?%ﬁ%g{;%p??‘%é)tsgg%%ari ty setting is an on-groove
polarity setting and said second polarity setting is

ar i n- gr oovs. ity.selting. 7. Drive as clained in
c:%éi m 1, m@}@?%aé1%§lﬁ§%%sf(4) are adapted for

detherefri saidrfgsttparityysoéing fs an ev-gragve pelaity setangmng saidsecond polarity
dif.f. Y . carriers of the BD standard.
8.S£t3%§g££yr§ﬁ§ip%g{yﬁgﬁggai m1l or 2, wherein said DPD
measuring unit (41) is adapted for accessing the PIC
area of they ReoLSnedtd ifk if Or nmeasuring the DPD

signal. 9. Mt hoc} of deternining the type of optical

r ahoreih eifrmeans (4) p1g aé@teﬂif@r@e@nnjmmg the type of record carrier among the

different types of record carriers of the BD standard.

8. Drive as claimed in claim 1 or 2,
wherein said DPD measuring unit (41) is adapted for accessing the PIC area of the record

carrier for measuring the DPD signal.

9. Method of determining the type of optical record carrier, in particular for
distinguishing a read-only type record carrier from a recordable or rewritable type record
carrier having a wobbled groove, comprising the steps of:

- measuring the differential phase detection (DPD) signal,

- measuring the push-pull (PP) signal in case no DPD signal could be measured,
and

- generating a first indication signal indicating that the record carrier is a read-



di stinguishing a read-only type record carrier froma
recordable or rewitable type record carrier having a

wowmbloes3gyr oove, conprising the steps of: neasPCT/IBROCINS2613
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differential phase detection (DPD) signal, neasuring

t he push-pull (PP) signal in case no DPD signal could

be neasured, and generating a first indication signal
indicating that the record carrier is a readonly

record carrier if a DPD signal jgoul d be neasured and

that the record carrier is a recordable or rewitable

r eabyrrecocdeariie if ai PN eigiPDrdd bprasasived amsl @R the gpat coger igla

b ?ecryrscﬁgfé ro? 1%’w iilagle rlz\é%&{]%gnﬁ?% %l ]ﬁ’ﬂrﬁ?nai ﬁht % lP%I s{gga’ cmelH FDE h %gsured.
conprising the steéep of: ocki ng, Tn casé a Si gnafn
could be neasured, to the wobble enbedded in said

waabl ed gr %ge ua§icﬂ9ne%i£i<:15ﬁﬁ9and/°r a second polarity
setting, an oqfd generating a’first indication signal

i dokitteatanmgisinp &te stehef:record carrier is a readonly

record carni @l AR SNl RS, HRRASYESE Adaded in
that the recor® Carrier 15 a recoraabl e’ or Tewrtable

r sgid mabbilad gioeve using A dirDRBI/ sriagaenind peltrity s@fngi gnal coul d

be, sured and if locking to the wobbl e has been
successful. 11. Conputer program conprising program

coede neans gewmrating adirst gpdicatongignekinditaing drat the eagbrdtcamier is a read-
23)?1%%%%% é %r Eﬁtﬂkﬁf‘ signal &Lu‘% &Ergealsﬁ}e& !m%l %%t??é) {ecc;]rg CMS‘QS a

conputer "program s run on a conp
recordable or rewritable record carrier if no DPD signal but a PP signal could be measured

and if locking to the wobble has been successful.

11. -Computer program comprising program code means for causing a computer to
carry out the steps of the method as claimed in claim 9 or 10 when said computer program is

run on a computer.



