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| D970107 *166~66* Apparatus for readin yting to optical
ecor di ng negheg hewd ngopeang of di sk t mmﬂm ati on The .pnesenio
r ! ! -0
invention refpyesiy® an apparatus for readipg.fromand/or witing to
optical recording nedia which has a disk type identification neans for

identifying the type of .recordi_ng nedi and_al sQ. corre I_.ng
met hod. An ?5%/€‘§S of f?ﬁi S rtefﬁgf% défjégcrf osed ivrqlgbggﬁ-g& 2?4, %gjgﬂqﬁarr} t he
case of thisr&oowdiappar atadsia i n bedendt o idems$fy e typesef rdowmai ng

medi um first, .an fempt is made to read the Iist of contents
t her eof , thel(g%?gghgat%b or Table of. Contents. If it is not possible to
read the TOC, then one or a nunber of renewed attenpts are nmade to read

i nformatigon at one ofha UL jabReR ilRCcaté pase ON tidheark el g ugedi um
The type of ogtlcal recordi ng nedi ym IS |.nf.erreg6fromthe success, or |ack

of success ofFhdRPHRNEMPES™ WARE/PE dishHutiht Z§e RRELDDLL TS5 BHdYh
appar at us i smébhabk aciapl ahe set dipkopeypée i dadnas flicdid qrer heanmsd far each
attenpt to read information. ,This operation.inc| [ r _alja,, the

cl osi ng of fb@ﬁg%:}g&ﬁpgt itﬁ‘ﬁ ctiyrpceuicfﬂ,a E?é%gg%%%uﬁnggﬁﬁg’cgbgufa?,sodr Ve

regul ati ng ccocuespandihhemeithed.This procedure is relatively conplicated

and ti -consumn ng. i f.thed i j t t
Mo 9. AR oBiach @f L he 4 MM Ot e L AP %%gbfg%@ppﬁca us

t
havi ng disk type identificCation means whic . etore | dentify
the type of VAeAréedrdi®§inedirunihnsersedofntblish&ngyparc®Pasatits nia short

tinme. A furthepeebjrect; g tlie itwent {98 68 recsPashlY mddG esRYWi &g
nmet hod. According to the invention,,K these Ob%ffﬁsgﬁ are achi eved by neans of
the features2dpeci®ti 84 eRPLhe ¥ ndE5ENdERt T8 2en aglo YR Dpnent s

t her eof are shectiebifed tilre tde-depbadeMDCcloal MBab e cof dCngteatshe limventi on,
the diskdypgd qentifisaih Pl TBANLdStRe Mrbko" A ndebeCtomufber

of renewed attempts are made to read information at one

or a number of other locations on the recording medium.

The type of optical recording medium is inferred from

the success or lack of success of these attempts.

20 What is disadvantageous about the known
apparatus is that a complete set-up operation has to be
performed for each attempt to read information. This
operation includes, inter alia, the closing of focus
regulating circuit, track regulating circuit, drive

25 requlating circuit and the 1like. This procedure is
relatively complicated and time-consuming.

An object of the invention 1is to propose an
apparatus having disk type identification means which
is able to reliably identify the type of the recording

30 medium inserted into the apparatus within a short time.
A further object of the invention is to specify a
corresponding method. _

Accdrding to the invention, these objects are
achieved by means of the features specified in the

35 independeﬁt claims. Advantageous developments thereof
are specified in the dependent claims.

According to the invention, the disk type
identification means has a mirror signal detector, a
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i 510 15 20 25 30 PD980060*ECFI*Th - 2 - 28.01.2000 threshold val ue
generator, a counter and an evaluation unit. This has the advantage that

rapi d identippogbien «@loriiheryt ype of recorging nediumis attagngd, ~dhg di sk
type identification means has eI emsnts with a relatively sinpie function

whi ch enabl e nf OF‘ tdl on bout It]:\épe of disk to he obtained evgn when
the recordi n§ &80 cdﬁ% ey@?“ﬁé &d U er tRbEhh e F0cE¥2HBEaEARI ng
circuit is cluonsed. Tﬁmsnhasomhﬁgﬁmwdmsa@estgaalnﬂpxdlassnnmﬁldatﬁehent

val ues if the, sqﬁgplggﬁe ans k§C§98Fﬁbn%e%ﬁan qg”%k%%ﬂnq ch¥ géPEQ'OH

bet ween two 1 nformati track Ps case,’ the region Veen
t wo |nfornattwnetra@ﬁsnmwﬁuﬂaﬁmne 0@aw¢%rnhﬁﬁon ebmmamumaywaKQO i asel f

carry | nfOr Mbh g e fo CORBIOL 1 4 %mﬁoneﬁgbggse%g@w@g%&bﬂn of @

ki nd whi ch correspon to t at of t ormation trac cor
invention, aAPPHfuttie thePe Plordstlgnal det eebdrlinetorrest e amd &heout put

of the scannragomamﬁ; aﬁ@d@uﬁmrbﬁﬁhotn%tl %eCOBBQQt eslyé® tdyddH eshel d
val ue generato

unter, i s _connect to,an_putput of the mrror
Fonal ot ectaFuand tol SR R AL AU e Soal T Sh ARE. WAt S39B20f 1 hi s
advantageou51sonb|naugnalofwmhgﬂ1ndmwummal dhéﬁem@mx twalnhneshdldthalue

gener at ofg SPeelian 2 RLRINold ol Lor Lhe i en.of (g, m o

S|gnal e coun counts "t he occurren I C S ates of t e mrror
signal, for ergipire bhgwrembetwof mfgirmetiagw §tratCéc§ conr e¢gdpiohdicage,

transitions, +p@ro-LhS3 NGr-MHed h%e%k%@n % eYﬁEHi‘hb‘Eﬁo‘ﬁ”' tr &gl Uﬁ\%? the

count er readlng for the purpose of determ ning the t{ record

nmedi um An aBfantE@RoGf dEVEPSPAEAPTof Rie LhAvaY of 6Pov¥%@%lfoﬁafﬁ§
apparatus to mmmidlaye,r tfickegsmpildentdht £l i Oih fRaRst idhi ohasikle
advant agg. t hat he | ayer. thickn s%i entificatio ans gugpl

addi tional cri SFFEhlﬁy‘nggné dft T <PeCPFIESER Sng% of'¢ SQFatus
are suitablyipfeswladtitaed tnackder further to accelerate the identification

of the type of disk. o] r ag tive,. t
PD980060*FO:|*T|‘] _ Aé%‘gpgiiﬁgog%)& the En@g}l% B%, &n Dﬁput of the

mirror 51gnal detector is connected to an output of the
scanning means and a further input is connected to the

20 threshold wvalue generator, and the counter is connected
to an output of the mirror signal detector and to an
input of the -evaluation unit. In the case of this
advantageous combination of the individual elements,
the threshold wvalue generator specifies a threshold

25 wvalue for the formation of the mirror signal. The
counter counts the occurrence of specific states of the
mirror signal, for example the number of high or low
states, corresponding transitions, zero crossings or
the like. The evaluation unit evaluates the counter

30 reading for the purpose of determining the type of
recording medium.

An advantageous development of the invention
provides for the apparatus to have a layer thickness
identification means. This has the advantage that the

35 layer thickness identification means supplies an
additional «criterion by means of which specific
settings of the apparatus are suitably preselected in
order further to accelerate the identification of the
type of disk. In addition or as an alternative, the



addi tional criterion also serves as a criterion for the identification of
the type of disk, thereby accelerating the identification or increasing its

reliability. Phesbayerddrickness identification means S ser\tzegs,ofoi 00
determ ning the thickness of a protective |ayer which is super'pos‘edO oh an
i nf or mat 1 on- carryi |.ayer_.af the repordin nmedium A further variant of

the inventi onglgf%\f/:ﬁg)gf%f or 't eer]acbrba‘?‘a?%ss?gvﬁﬁvé‘saas§§éitﬁ§1i°d?erﬁqlf ieaion
means 10 for dédeatdifriicad itdme spati ngtioé di Efpeent olfayers sof, t hecg@easdi ng

medi um from o I o1 N ddi. . l-.crit.erion_ also contributes, to
accel erating g%&/%g%tr?glp cr egglélng lpﬁg@?élli%;aﬁ-‘l My o t ABSFEERLDE catbdn of

the type of df&Riapbdliflivs chBe, tdnewathdgknessel sdanei fbcatdvant ageaus! y
two or nore i gkekeati poHy | SrmiHeMeY ek neal Ty | Lse w.thin the
scope of the 'nventi'on,fo%e Hlllzgl\gﬁ {tgebet%t%%glbégayeoir{fg%v\h%cﬁ?taercet]pYeesent
in the structEPéfeaf YhiChptiTasupsspodiasy Aadi an dmife rowt ive detmctiedy 20
The inventionlayeet bad ther ﬂe(iei’ttdﬂ‘n\d nEedingntype of an optical recording
medi um has the follow.n t hod stePs: aa) focusing onto an information
| ayer of the recordin§ %@&&J}ﬁ’f WH it tPhgtBe dPVEREdREl @resliges dfox he

generati on of thenmapparatgsalto chaveount spacing25i &6@NstiEQPSoRT rdigdri rror
count. Tis heott netaquahile ' Pe ¥B8ePhal o, TR A Tryrar O tne ®
i denti ficati oRECPRALNEs Med3ayn r fading oofe t edtifear.natlihds StaeidEdt iemdhe
S e i L
i dentified, abBSESFégngetth%g%em@hhatﬂé afaphedidenthifd cegpenoio fr ddor di ng
medi um in patypeulaf fdirskocus, thaskicgsand wfdevaregukat]dgeBd GLLuits,
e i L NERER R S
i ssuing of a starits cohdand ikewmillset hel theigi nbheg safope aybackeori nvegaridmg,
can be kept shgit thEONSBAUSNTLY be oohld %%ﬁgkgawﬁghh are present in
the structure of the optical recording medium and can
be detected.
20 The invention's method for identifying the type
of an optical recording medium has the following method
steps: aa) focusing onto an information layer of the
recording medium ; bb) éetting of a threshold value for
the generation of a mirror signal; cc) counting of
25 transitions of the mirror signal; dd) determination of
the type of the recording medium using the count. This
has the advantage that a tracking mode - and signal
identification, that is to say reading of the
information stored on the recording medium, are not
30 necessary, which enables the type of disk to be
identified rapidly. As soon as the type of recording
medium has been identified, apparatus settings which
are adapted to this type of recording medium, in
particular for focus, tracking and other regulating
35 circuits, are selected. As a result, the start-up
phase, that is to say the time from the insertion of
the recording medium into the apparatus or from the
issuing of a start command until the beginning of
playback or recording, can be kept short. Consequently, 



35 PD980060*FOFI *Th - 9 - 28.01.2000 the waiting tinme for the user is
advant ageousl y shortened. According to the invention, in step dd), the
recordi ng medipggdGcoletermknad as bei ng_agsaciated with an %hotlyeﬁ iOf t he
count lies in an nth range of values, where n is an integer. This 89 the
advantage th i f ropriate, a pultiplicity of different types of
recordi ng me i ca‘ﬁggglpgent'weed g}gfhogk’eth SESuntsS ne@8¥3atiagRoNSlivng t o
be exact. |In ahmrisémpiiest case a check is nade to see whether the count is
greater or |less than mut value. . This. limt.value is regarded as the
limt between two ran‘g%ébg}ﬁ\r}ﬁl_u%g t}‘r‘? tHEV et H e éé‘se?'gﬁ sidyl e tse of
recor di ng medi®fRidingenefiad ifsordeheamplinedyasibbd ireg ofistbeihaetd What t he
count is greaher ithantgpd mik vahwe. cFafe N33, by pay, of examle, the
recording mediumis det%gr m ned as be(|: ng %s;lé&sgtel Wla]?h %e(t?i rrsalﬁgleypgfi f the
count |ies befandiszeFBe&fd h LFr o ViRtRIGH . Whibe hiats | shelehdvanhadeas
bei ng associ aftect Wt h appeeprd attene d fmding oW i85 HEE d
val ue n2 and & tlbiéd (gal ue ng In this ca epfll it i% per?ec?ﬁgeggszﬁgg for
the start valUe Wo-af %0 ¥o™6E14 \Fd?’i”ué’eotlﬁier“ttltfalr‘?%éﬁ’b'{h%‘ﬁtf het geuhitsst
val ue nl and respomsbval vehaRing be ildenéksat. The thanesaRpléSe case a
correspopgi nglyy, : r I er er di sk types to be
i dentified., Aneéajgv%%t glgaecg%_sﬁaessre opﬁgﬁgg% %ﬁf‘g eI priovF Rt ¢br Ofthe
scanni ng bearhetﬁsthbégca?nnlhlgltreaf_@slw_f- tTel appamat uvatimebei ovedaggedss a
region of {hey eaordi ngmiedl bowaleeh. Laol 3 dbed MY 3 J8910N WHICH

hi's EWant age

corresponds to .the maxi num eccentricity that Occurs. ad the
that nore rafi*dFSRe m5idS el ifabPdNPdent FYPR atq fon Hesorsdmogsidilum by st he

| ar ge number ,idzatti s agoz conE@SUENEe, vaf tiuef Qi fmatjan ftar@cht?}hgf ﬁ%ﬁ%d by

t he scanying In this, cas the eccentricity includes both the
product i g?\ diéégg}medl%cggﬁﬁfagi g)?agf & ﬁem}l cé’l‘agiur% Feh T2t haY vavtefsay
the circul ar esramypligal tivef oreavrdingr avddsi uthed sofdete arhivee nod Benhged
exactly w th F&esRec hepaxi of af L onal myet r nd_eccentricity
engender ed by P%tg%%cg%gg&?é*%gsgﬁ%é 0‘?%6% c?ﬁél%igh?sf%?g‘éﬁﬁﬁpl e
due to inexad®XentRfng of irhE rexbialimtly nelilm it t he awiemtirsed The
eccentricity Hesrijibhesbcliatbal afncear aRaesaMiit | p Pag,%c%&g ay e

a | ower lim f’for ffie

gener al I%%no#&%i(ceeded and ich. serve here as’a
i nduced frovemSm" Ot the® SCaRfi K§1H8aMe ARdady &hidghdiml yeimhentnt thist he

invention proasdes for ist epsrbbytly eokstiblee fer f ehBEG e WNHEI O nbi Mes,
a different reshpl d,val ue i,.ng in_each case in step bhR). This has

t he advant agtgqtsﬁ)zteéé Ib\aér %r Vggh%urﬁ)ﬁe%ft PP &fEnr t%eéogf t%g%kf?:’én'ﬁtbe
identified r U dly 2@ gegond fyalirmadvanbagédiestticat], . | Theoshnaat i on
with a pluralagpl ia¢fs résgesspbn4ahyes. 2 Slde NoEbEr 14f éﬁlé_mé figes to
be abl e %é) di stinqui sh atl af%e,gugbgr,of di ffeerent t}%er qﬁ ur elr)r?ﬁ)re,
count er chécki g°‘kb YRt P tFeRERfipdsses makes it possible to increase
the checking reliabilAny adkahitagleyusapiddvyelddigentvegi orcHdir t heeRpge
provi des, af . ype. of, recardin dium has been determ ned, for a 20
check to be #&ré’t]{z(ﬁe%e%oﬁhée %eFCFBE&ngnggﬁ‘t 8%% HEH NS reerdncfayer
i s possible. the s ampandtaimdvant dge moatedt hacpbesenae pégaorul bifl aygs
recordi ng meqiddy Sl r ff it h ratus _settings which are
adapted to the recorr%l ng@%a‘?\un@q%ﬁc#ﬁ e%j%g(g%rt%g‘api e f§%t]‘r?é’t ‘é‘i‘h%]%es
until cohpl eCOTTESRATITatticontBe X HMWKk epsentas cdfgedthatd atsorsnabl es
mul tilayer rahdr=di nghdrediRet 0aBQah@gaki fitedt Agedi r}gﬂ.} a t -
refinement ofr t.he.i.nventi on. t.he et %o,d accqrdi nget_o t elq% nvéean?i gﬁéfes 30
first of all StiAAs FOPRLtdEICRAtYORy 1hemagBe ROSSite i dhe alergent o
whi ch the ophusdlerscarachbevedt ebfeat s chagesiurgce!, hew#t hei $esthigsoRf the

copar s T A i Ll il IR, DR herh SR LIS

information is read fr; r
eccentricity includes both the production-dictated

eccentricity of the recording medium, that is to say
the circular or spiral information tracks thereof which
are not centred exactly with respect to the axis of
rotational symmetry, and eccentricity engendered by



35 the type of recording nmediumis determned fromthe information read.
Thirs net hod has the advantage that the identification operation is again
shortened, si @@)@8|0t@6§kw essary to search for further ipformation

| ayers if the pr esence and. ; appropri at eg the type of PER8OO589 ROFI * Th
- 6 - 28.01.2000 further layers can be identified fromthe information read
fromthe firsPPek /i ofP a)?é‘lampAWa‘?‘#‘anttoofllt@eaqmvenmtmnngrm/f degnef or

the mirror sigeabrdatectéddint he a;mz:_ar@fgly&ggugavq«h%t {1@ el ement
which is varlgB%ee a _functjon of frequency. This has t van a}ée fhat

an el ement whi |§Ev59| ab? €% haNGef Ut ¥R ofh JFCFIéquelﬁbypéaﬁtb@eadaprevel y

mat ched in teprpeafaliltys *m*opexteeaetjo e W BelK 660681 PG rof eguency guri ng
operation,s w gk the (19 rgsult that i nterfer{:ng i nfl uences which occur in
certain frequdhcy Tanges Ar e EONPEhIAELRERr SF RPRi AF2BRiIPE Rean.

frequency- sel ecti ve néwnerdvErd ageaws sxregfuarherdemect@f g@tﬁl@r al ®Set DHAT OF

si gnal indi cabi-Bgiwet ey, thesscapping J1e cannl ta track or 15
is | ocated be%j en two . rata ??aCEB %o t at end %t BEY % ﬁ“ e§| gnal

read from t heCdi $RTES coh<difer¥eent ntheashald e les b@lmqghsedegheee@a‘:h

nmodul ation i fctabe Seandit 19 Beans Thslssqgmlﬂgeaagatagtgﬁgcle e(.llreftg]_,%‘\%\}6
only weakly np atredotff C} ﬁe scanni neans i s _scanni 61 Petweeh dat a
tracks. It is the cas® at®HigH Gt”?%c HGssPhg +%’6|uéﬁ’éi ebet hedentified

di fferences |heﬂr§<ﬂulvatl|yonrbpttm§rn dat afttn‘tat@érargh\tahetagg erigpaggabet wegn two
data tracks aggpghlh Y S%D Jrodulated input signals occur for
exanpl e in the Iggse)ég}i% gﬁggensm lgg dof dPhg TeR9e g I9f t Kadugesgse, awhen
an i nformati of®glack I1llsftﬂt€r12’;1vet’3§ed pasees nt ensiftiyeaf tthe hbgh- fapagueney

si gnal decrea@@gtl uSQHE | gsty 20~ |n o arison th the
traver sal %he retal ective regl on ?yl nng Teef Tt hedf 8’fﬁﬂ i O\A%W%%ks,

wher eas tlﬁ'i s BBr{SPUBOTE ap sk ik ?C}S%'ﬁm nb¥heneage ofoﬁ:orﬂaa?ﬂemratt
conpact di scspadbesappakaisus m;dvaia)tsagg_mtésl wdas; i, Gantd ol tgee m

i nfluences th wgﬁglgl \{,al u%f orgj % and also a trac reguef

has the advan age At n TS5t Yot A t he type of 35 optical
recording medi um t heTheacknveguiahorfustliewns o atpadwanek 4 heaeheeshgl d
val ue-form ng t d t i e | d. val u The .ef fect _of

twi toni g of 1 he t‘?gcir%icéj ihd, LM RIS Dol S cFiRuRe el ene =
recordi ngorrea‘F}Et‘ﬁ? Xr &0t Py dlasied QDe‘f)%‘ﬁdWhgtbﬁrt fecugpag oPDWSROGAIAE Y Th -

"7 - 28.01. 20ﬂ®f@tmae@ahduragyéaedtgm désiﬁl@osi‘hli' € Hds eghéb' 'd%}i qudror
signal withr 0 a suitably set t hreshol d val ue or I's1s no

possi bl e, and SPRELONTE uﬁ Lor@ | Buditd i vedgareroudime mpdéund iopti cal

already effected with apparatus settings which are
adapted to the recording medium, which reduces the time

25 that elapses until complete identification of the disk
type has ended, and also enables multilayer recording
media to be identified.

Thi s

According to a further refinement of the

invention, the method according to the invention is

30 first of all wutilized for identifying the type of
information layer onto which the optical scanning unit
effects focusing, then the settings of the apparatus

are adapted to the layer type that has been determined,
information is read from the said information layer and

35 the type of recording medium is determined from the
information read. This method has the advantage that
the identification operation is again shortened, since

it is rtot necessary to search for further information
layers if the presence and, if abpropriate, the type of



5 recording nedium The averaging is |likew se effected as a function of the
frequency of the mrror signal. This has the advantage that in the event of
a hi gherfreqabAéy0siogralEI 4t he average val @e-is also formed a4 @1 hhgher
frequency in order to be matched as quickly as 10 possible to a possibly

altered sign [ nsy S cu . dn.th ase recordi ng,nedi a
having a hi gghgfttg%ggei%j eﬁglgt f%%asgépgéil% |telgl§€§v€’f°r&uﬁ\ﬁer #%,rmgﬁﬁ{‘si on
is made for AR2adppecrariden fovetr imfeshettowalagero be used instead of a

single 15 threshol d val ygrikhe NbEr Ofnsi awerﬁc%]idggvg%vtﬂeas Figl gt gﬁé“eW

for exanple the value, 1, when the upper thresho l'ue i's exceede and
bei ng set toMar&8&ondi9gRPde, ARELCERANDPPE tHEE valPRE G tMfen tohehbgger at

t hreshol & valsesits samsleedkatant t §hyahue Ot fgF MhISEe baisNgs 2@ Ridita| ngd. Thi's
has t he adva tage t hat teqihe. va}Ilue Eh thﬁ mrror signal does not fluctuate to
an unnecessa iF%USngt- Bht"FR CRE PAYASIEFEN thadi GR sehsment t Weicho

val ues, i.e.ibeconasianbet hers. The Mystceheai S qF eveatgubheyvaldi of pthe
mrror signa ' ' ack and faorth_in _the transifion regjon

bet ween t he %‘&%E@%ﬁé’ uﬁgkggregs ibtl LERESE [ Rhudidy REIRG N HaPi &P of PEhe
mrror signaFrac&o beosmdsdevémemprencyccduatagandpehetgonlityioh t bremet hod
accor di ng t orkBg1itnventdon iﬁté?%é?%ﬁgd- iﬁ@léenegga][%%%us oVéJgﬁP”tir?f the

met hod accordin% to the invention conSists in specifying a ceftain
threshol d vaFGETaA® i nfERGERNRY WHEAMERS or KBt FoRReIasegnalfagan be

est abl i shed mihlimiegar dither efeeqlibheyhasibbe iadvadmaer t hahd hgj Fype of
recordi ng nedi.,um qan b 33 determ neg by neans of a mrror signal detector
whi ch is pregéft'din ‘Aﬁg% Q& FCBeIGPRot By TRddi T19Ral otRdigatings
mrror signakwhe&helye tdet abtanhédg ttemmsa s rstamypegoh Heder difgeledrum i s
being s negd, i h h , 1 r L gnal . cannpt be

est abl i glﬁ:gd, g? O&%%Ogggg%gfh Eag daaf? Oﬁ?éf)%%) t %é)n §h% cc?ﬁ’(ﬁl't yf)%eof
recordi ng meBighrifts sgmesicreds ianel dreadr §npmt yhes difsk deorabpmegideded,

differ, far examrordn. teemnf &Nehght ARG (GAIRPRNLRELBR Secpl the
track width or _of .the track spacing, as is the case for 5 exanple wth
convent i onal SERETARY MG hg FERR IR ihathi raskor ¥hergatsitly, isuch as
DVDs. In an edigntwegedus meduestadphidr ghiet ycahndinkf eleents tiy esh@hdingl ues

4
are test o} fter e r.. Thi,s has_the gdvantage of increasing. the
number {0 ofﬂgltg tgr%en‘{‘pcf ygéggoftﬁae%%sfdi ?\6 ﬁgdlatg' h%?gecaﬁgbé”i%nﬁ?&éd.
Consequent | ycreggaaanfindauengienl ¢hski ghel diiffetrenme sofirt heddupabperit i es
can al so be gdisiderguished vshLpg t idd Of , Sd ' e i ned
with regard to d%%ferent tﬁ?%gﬁofﬁﬁ%aIﬁis¥nﬁégﬁgécﬁﬂgﬁngé%mﬁﬁvg-%%%%1
wite-many ah82RES- vRFEt B Y optetdal Skeddr diSig dhddiva mpendatedn samet

i nstances, oslignallisghddyumi tedrr egessple tihe tHY eshobdovalniggibishsi by
SU|tabI§E;or Qr N the mi.rror signal, yet they can be identified reliably
by means “of {%e reiRgy Ged |nd§{ot%@tth8aFﬁVehY?%% O t R HREPRE PN he
p!urality oftrhcésha(IxﬂwemsedsedheThatpnwémwi@mithemﬁﬂgﬁ#fréqmency
| 0l Al Atk ntB Pl SO BRI O aeeh
comparison with the traversal of the reflective region
lying between the information tracks, whereas this
30 wvalue is approximately 65% in the case of conventional
compact discs. The apparatus advantageously has a
control device which influences the threshold value-
forming unit and also a track regulator. This has the
advantage that in order to determine the type of
35 optical recording medium, the track regulator is
inactivated and the threshold value-forming unit is set
to a fixed threshold value. The effect of switching off
the track regulator is that information tracks of the
recording medium are traversed. Dep.ehding on the type



25 According to the invention, information tracks of the recording nedium
are traversed during the inplenentation of the nethod steps, this being
effected in thesgbopbesortase by switching off a track regulaf of; awho
utilizing eccentricity of the recording mediumor 30 its nmounting in the

apparatus. Ity fs ’R?CE ﬂ# ri dyant ageouys. to _actively_ inplenment traversal
of informati oon_ trac &Sﬂ ({as ?é:gl e g va%?agéc’?ﬁé#\itehetffonﬁ???BLks?ora
generating a M ¥¥oF sSignal aretlal wegerdettand, woitsaEglentkey, teuerstadl@bsent
mrror signalyacad 3§-bergseri hed Wi&@g%yeto he tfyfg%mof t‘ribecor di ng

medi um Further advantages of the invention are evident fromth ol 1Dwi ng
descri ption of°aaVant 3Geotis eREAPNar yegrBsdngenttdre | ttyme ureder stpdoid-4 hat

t he PD88006OE ¢-£¥1 1id hmedQum . 28H&L . ALDKH gvedt | 9Nii § 1R sl S d Gt tosthe
exenpl ar yenbodi e figures: Figure lshows a diagranmmatic

nts.described. Ln th \
illustration of gﬁﬂSSbSPato S t;becolrzﬁ?ﬂﬁef‘ﬁyt Re i Rl sRO5Fisggna 1as a
di agranmati c hd$ usthat iadvaitagexetiphar yienbog mesvef adf a higher-
appar at usacc i t pnyentian, Fj gure 3shows a diagram of typical
si gnal s occu%%@?%ﬁg% ggg{alrggf uts',:lh%c&#r i t o0 the ?ﬁvé‘igpo OFfECy e Ashows
a bl ock di agriziglegr afregpenstyusiarcordeng tto bae matdd oas Fagae&19shons a
fl ow di agpam SiEL haq, agcogdi Lot hey i ti Lgure 6shows a flow
di agram of a E\S/élsr ifant oﬁq)t hc,eélS%Ige%ﬁgg,lgi g%%{égggﬁowg??gggl ow%?%%ﬁ% of2%H
further vari &ffC¥f% hé& Pt hdB. Fikfir €2 eshefis meauiding | oedilaushawingn aof

thedi sk type nilgmtsfdeagé oaeREaRY, Oh saBpRRASHALSARAGEOT di ngt o the
i.nvention. A high-fre uenlgg dat asi gnal HF, which is output by the scanning
means 5 (notillustrated RATEJOrPs PERVES 190 Hreshfe Faruént sbmiergand
12,14 and a mriowesi ghaksholai nglun t td3beTheidy ebhot dyal ye- LorgTing dini t
12, 14 gener r dv e , ichis, fed.to the mrror_.

si gnal - f grgm ﬁ%ﬁ?ﬁ%@ ?%Dglﬁ’ ag\}}gnfn-aEglz{é:g\l,JiZ{s1 S\C/l I?aa%t?ehﬁgufﬁﬁi t9of tHrtsidhol d
val ues are fofdeer whitel arexamples Ehsespezliéell, as wireruppehet hugpgieat d

val ue UTH andeni@sies1dir 9abakd %l diecd b, Enl B! bl M1 E3QQengrpt edby
r I C

the mrror si‘ganffall-fo%mng uni 1%isfedtoacounte, is al'so
referred to ad ftequentyCsalPir e valie (Cxiher| bhe Irwerunbrieshs lof
t het hr eshol dwed luse f orirs ng umaietrshiht 14 dnrgd t heralivd or Ytdeawifsy m @,@il,llrgj t 13

are expl apned, |4 I et ai l.35bel ow.. . The_frequency counter 15 counts ‘edges
(positi vgbi nq%algﬂfeg;ler?r%?hr 3hé%bg§?ﬁerltt}36 of“df’ﬁg%ﬁlgrer o?hgggreﬂ‘le MR 3RdCfaf t er
a period of thile whtihrds deskgmahed dyean erber nalfilycuueser i bed cl ek
signal, for £PUNG 0 * | *Th -.,10 - ..01..2000 Z to a

| ogi ¢ bl ockma%r?&m%%%h ser vesglg%gn%g%a{rgugt il-(l);ﬂ G tK%cg’rﬁjtrlon ukicg 28 can
bot h recei ve Q5HY¥RSRat it f 819 t Felugsi.c Bl-6ok Pecomes osmacd hiexf.or Mits on t 0
the said | ogilystiexdsis |présenesneseedaiae SEMEY Wi 2pdrt 15nbhe dlageshol d
val ue-f o5 gi n%lﬂ@%bglgbaéﬂ grrlger t% det erai ne_t he tl\ége of recordi ng nedi um
the control uni SPACK £ FBE £8T¢Re 1h ot iRt hLOR oF REAGRURREWES,
threshol d valtiee TH two be welueghe |Ast eradoesenultgenetakl y geeqeepeRd to

t he adapt ed [esShel e rent i nserted. recordi ng nedi um
The congequetn&ctre of trﬁ?ﬁs@%g toﬁt E{?%e%nf??# ;%:1 rr]él Mg S?hcal?ecfosmeg%ngg’glned in

response is Y€ paFFBFAEE B0t Hheamialdrty eg§erthextimethod hascbeiding

mani fested fafo examigvditide NybgErahsequnt abl e edges. The count Z then
assunes %Lé a larger qr snmaller value. In the sinplest exenplary enbodi nent,
Z

the coun i s conpa Yanbageapar vesd ardl R nkhe nmekhodogicolddaly 16.
| f the count td estheel dmudret Mort uecohsiében Lhe ppeseredng’ a fLbstatiype of

recording Medilylsno1d value and in checking whether or not a mirror
signal can be established with regard fhereto{ This has

the advantage that the type of recording medium can be

35 determined by means of a mirror signal detector which

is present in any case, i.e. without any additional

outlay. If a mirror signal can be established, then a

first type of recording medium is being scanned; if, on

the other hand, a mirror signal cannot be established,



" 20 for e>‘<arrp| e a CD, is indicated by neans of an output signal T1, while
the presence of a second type, for exanple a DVD, is otherw se indicated.

After the type9Bnoehvregorditng nmedi um hasgbeen determ ned; 3&eqg1 2000
specification of the threshold value THis cancelled 25 and the latter is

t hen adapt ed escrihe rther. below,.for nor.nmal .operation. Refinenents .

of the i Ir[:venttlh%r?]1 %r ovi de ?oﬁy?%eggo EFQrdiRg: mes ity sllfgc]e@é‘?g\é?g‘s&b@i fy

di fferent spdéifffiecanitonsyd®s ¢ herekpeshokd medliae diH fieor t o B0ekhAmnpihol d

val ue-form ng,uni 4, ate t LN t put .signal s, of the
Ndridd, o0 eyalpatg the g?{éﬁggﬂgggé%ﬁfg PUL -8 QPR ?B

| ogi ¢ bl ock %8 to, thereupon determne a . rom Fi ci ty
of disk type§rasd to bt put afcbhrespondi spasingut asi graltiim. cThe flemory M
serves ..4 or oxbapi1Rg_35 BPectbhoaht9Bn4al Uess I%w' méﬁﬁ%ﬁ%e;ﬁ%g}igs or

further paraneters. The logic block 16 can, as describe ow,

al so perf or M@VeR I @& tHerh RT3 Phsdensippossoed £FoFPVPE.- 11 - 28. 01. 2000
Figure 2 shows a di agramagi C adattd@idudn Gha@nddrrar sijlgfpdlp@g,ecggr 1 of
an apparatus a rc)Fordi rhq %% thﬁxé::ln ent ilon. An envel ope. signal E is aggl ied to
its input andtHETRYT of NS B3tdSS5r e8ERt HRSHYL $T6ut piterThEhe

envel ope si geahek .i sSTlgemehased e codleantags i aédihcgkabiequettsy PDhbBy neans
of an envel o dat I r odj ngnt, ak valu

det ect opltgvi t%%a ?Fg\(/:f\/lte;!;re{%r m%é}%l ?%g}gﬁg#gﬁu edhlfg‘é%gt h?gggur Sgéle, ggs is

i ndi cat ed i nidsatgifdEd i | | GsERIEINE Y of tth®esnveWbpehdet ¥eryr 2onTle

hi gh-frequengy ilghfe 1ivs deneratreds by mmeansi¢f gRophzkegue- bandi ghkdl pe
converter 3, to whose input a.. high-frequency data signal HF is applied.

Figure 4 shofidSHi0GERRGT BIHC didYt amidt ot 151gBalceWhdEdr dFAg t Bet he
invention. Adetpirmidled ewdrtdi nge gLl Unicd, d i eferites tdiraghaTeet vaalibX .

i ndi cat ﬁgn%ent riaglallley or spirall arrangeg inf or mati on trackg %? i's
scanned by mbahs SFBPHEght VEdAH O dter AEEGSHTRYs AR P hedhitablene

| i ght beam 6oipdiioalt hiecardengOmedfibe ctidd efrr, orint EoneEpticst aneesy dongynedi um
4 and passes .t tect | el fot S i ' re it _is
converted i ntsc}q_' 3%5’3 g?gﬁalle%?g%%d%ontgﬁeer?Cg‘?gglﬂg)%gleg‘?gls%%ci ﬁe‘%‘ aést rack
error signal SPEtakd & ofkis EP¥Bingi §hel miErRar sigpagay Yot esbepl eanahd 25

g_ut put by L hadmf SISipigaesl niﬁ@llﬁaﬁllyg:g g@a&sSiogfn&:cheHhE\éﬁud‘cFr‘E\/@ééﬁdﬂa&t _eoal

gtz I gh-Trequency. Sl gna y jteans of _t ana ue-fp-digita

converte?OB, i cht Y%ﬁﬁ%’ro?s PB4 t3'S hePHF 1T or O8i gfhe R BRI LEY oAft he

one hand, andhireshaodehodalatisonusedge Thd onhyestiggastied 3Rikatd)e 66rt he

ot her hand. $10n S to-d e, data_si gnal ,
1S ITRALA OS5 ERAT A oA KES, L 0r IRERAULALS Lty 01 8,

whi ch i s nodul ate recording on the rding ne 8lt put
it as audi 0 SNgnaANFheEnpEWL edls datiatsirgridiia, THeDen¢P-Bpe GlxtRWEt and?2

descri bed w tpyp,eqarns 3 tondi §8herd.i s not illustrated separately in
Figure 4;_it is part e mrror_signal detector, 1, for exanple. The

.. of t
track er?dr signal T@“é‘fﬂrcgl’rfégf58ustté?r6PV§P§ﬁ8P' FEDfOFmAtden fracksd by
means of an afal dduet orécgrdahgcomeeriter 3ire t heraliggidddz eddhir fol ether

implementation of the method steps, this being effected

in the simplest case by switching off a track regulator

and utilizing eccentricity of the recording medium or

30 its mounting in the apparatus. It is particularly

advantageous to actively implement traversal of

information  tracks. This has the advantage that the

conditions for generating a mirror signal are always

met and, consequently, even an absent mirror signal can

35 be ascribed unambiguously to the type of recording
medium. '

Further advantages of the invention are evident

from the following description of advantageous

exemplary embodiments. It is understood that th_é_



PD980060* FOFi *Th - 12 - 28.01.2000 signal DTE is converted into a signal
DTE' in a conditioning stage 8 and forwarded to a signal processing stage
9. The | atterPRIBYPG@LEOPYESThhe mirror si gnal M R out put by2gheinbpoer
signal detector 1, 5 logically conbines the two signals and outputs a

signal to a tiggk ¢t eayl atps 10,,dhe La tzggcfcﬁgwar ggeantggt uate;xggpziraggal to

the scanning neans 5, in order to displace the la r irn"the
direction w t$RYHreNED dRacEpbrdal Ipekbedifigumedi:zum 4. In the event of a

10 nor mal _rea[d'r@yﬁe of tglepm,gcoradi r@ig@gﬁméict hqlrl_qgitaﬁlatcii Ia(ggrre?%1
serves for tracking the Ilght beam 6 on an information track 25 of e
optical recording medi WA GhBFedSCPRILRE &Pedteofinyedddidh operation, the
radi al nogenentgwfe the skhawsi ng meahsgbamesves fan e by idravessal ,gf a

pr edet er mi ned nunber of _j ion tracks 25. The _nunber of tracks
traversed may be deter rﬁegr(\%gg;i%?&hi s THRETRGE oxafipl e, By coBRPRRG HSe
positive edges of the niececordsngnéb WhR ifikentdeml,t is used to di splace the
scanni ng neans; 5,07 esPRLFL NGl Y5 iakly, t-hat. the track sought is
reached in thel(%ost exaptggn%n%erdlgag%é%gl Sellf ¥IY§S'L o tsllz%%a%%cﬁgcgﬁré?‘gsi gnal
DFE is fed to a focus regubt fRBaLALRS28coniddmdodtoputhe d rsiegrialorf,or
driving opti cpdgetenent shelst he SCBNBERY Wiidgad 0 Lize la IS is
done in such a way that the Ilght beam 6 i s ﬁ%qusedbgntgg%hegkﬁgraIG'

ormati on
| ayer of the recording #edPEtRI AechP8i A§Vestdopari ant of the invention,

the focus redil@iieigs Unsho@8 haslawl Witetart WIEt4 Ofe thdd 2a8886EhgORSS at i Ng
state, of noving the 30tﬂgcfﬁvggk9én0f the light beam5 in the axial
direction of the recording medrum 4,’and of evaluating the values of the
focus error Higrae FE t$aewscour fillow hdipgoesssofThe |eymeirarthi enesheof the
protectiye |ayer which govggg, the information layer is determned fromthe
35 presence and the relative spacings and values of maxima in the focus.
error signal FEUTS theShedsrdi fdavediirgram aofulat ifuntdrer ecar tamy oddi um
the presence and the regpecheéveogpacing of a plurality of layers from one
anot her are al so deteégined. The focus regul ating , _ _PD980060*FCFI *Th - 13 -
28.01. 2000 unit 28 t HUSTSEFvis SREWSayer SERPRRRLSs Lildawtimatdan ont nEhas or
as spacing i dbirek fi ¢apeon mdensifTbhetdont r ohednst 26f Wainch sgpxesthe
establ i shpth optjca ec i nedium 4,. for exanple CD r DVD
is iIIus??atgﬁ%%?gagg%na%?gakp% ang%Hgﬁggbeng%nth%$%c§r?%u?%?¥ faagﬁe. An
out put of theiBmtdFunvhiol is ewhmadt & tthe hecanning meégnal Sdéhett or 1

in order to sellwstsRecedi Betbyeshal dryal ve EH,tt?éeéi?éf%ipéﬂu%U%PﬁiEBG' ow.
C

A further out u.t%]]g?gof t he cgntrol .unit 26.1s connected to the tra
rder

regul ator 10 1 1§ sIEct? t BEETPEgUT HeeR Ll oEPIBINg adWYtdildy t Bhanot her
vari ant of tHshreslentd onyvalmesifdemitray conhiel tIH,s regul fQieddtediChga way

that infgsmatdgn, I 80KS,4PLa" fraCiynidlyy §Laye;sed AL Nt PY signal-
forming unit 13.- In an advantageous variant, a
plurality of threshold values are formed, which are in
this case specified as an upper threshold value UTH and
a Jlower threshold value LTH. The mirror signal MIR
30 generated by the mirror signal-forming unit 13 is fed
to a counter, which is also referred to as frequency
counter 15 in the text below. The functions of the
threshold value-forming unit 12, 14 and the mirror
signal-forming unit 13 are explained in more detail

35 Dbelow.

The frequency counter 15 counts edges (positive
in the exemplary embodiment) of the mirror signal MIR
and, after a period of time which is determined by an
. externally prescribed clock signal, forwards the count



15 of thé mrror signal detector 1 is connected to an input of the control
unit 26. The type of recording nediumcurrently being scanned IS

est abl i shed bhomglhe «Fcad picomuni cat ed 4ip this case, ?rggmﬁg k/ﬁb$hf rom

a pl urallty of conmuni cated signal s buffer stored in a 20
i ndi vi dual npt?nent par t gf the mrror si gnal detector 1 will now be
expl ai ned i n“no @ det! 9 l‘6\,1 hordt et enc¥hiBhFis%eD. agharenveabpatipgnal E

is-fed to a dngitt. aIAI wmlfulnt&r 44, cthe satn otbc@9vhr egygggﬁ{aglfgmof
which is var%%ble ef Jrs set ccordance with a control Si
i

the case of th&M | Perc I|b|ll5)§t d2her EOTVARFY 8 Pr‘?ﬁ'laé?ﬁé}ﬂ el ﬁhﬁhat

the system cbedkl Siagiat GL&cks dltvndfdcélyn@ct/@diueoseemefmcﬁq/b)y 4Re eentrol

signal Skl apg.th at e e this roduces
g sl apfe gﬁ{ gy 3R, % fo gg P@é% $H caﬁﬁaytﬁéo

t he operatlng clo edlglta Iowpa
operating c @I’éeéf“lﬂi?e Itbl\ﬁ- ph¥pefifferrecorditey | aweillunt,ooi:hles tbeteot- of f

frequency EF{hntllﬁeQ%Of spBeigulRut s,Lgnaly LtHEeEHBl&' ! t@él%&—fér&?%pt 0 a

35 mirror SI gnal -forming unit 13 designed a conpar at or

Accor di ng t oU8 t & ’f‘*g%lkﬂ%}r‘ijoﬁaltlﬁe'rﬁ] ltPoPesﬁ@rtal Ther A aigt emi does in
this case corfpar e ridie i gnebr Febpwhtih ta ttlﬂlree%mbie‘ﬁa'd!?rérﬂuoié theyyal ue
of the Sllcg ElL tI i es ahove ttge t hreshol d, val ue- TH< t

PU980060* OFh thG _CUETEP 00 1RV e B?C?Hélﬂf!rrme%tghal R is
set to a firstnealquenden ¢ohi $hdasda s otHat i the omltberotshghahar)mRt{agagal ue -
of the signal .F shal I the mrror signal
MR is set t(h)salgjseeconzze?vﬂ)#VULQQPBH%ﬁl ggcglg\(ﬁt g’% E@r%}‘a (b aA%E‘B?g?ﬁg to a
second vari afit, kafsen r?é?eétgneﬂhﬁsorbﬁngg unanifigs tedpdpes dxwensignah FI L

with an uppeththmesiteld yal dsubfbbagd we hr, I n this
case, tlt__leq_val ue of the m rroru5| gnaa I(\e/laﬁle%o F?Esé’{%?‘% % Vt?rlel[dﬁe g‘luﬂé Sof the

si gnal IFe aZ[F6Fe FhSTAR LRE of21BR- upper threshol d value UTH, and it is

set to 0 if the valuamf the smgmqilel-'slﬂ_ |e;e§m1bﬁé@w tEﬁbb@M’%{erﬁthrGSBHed

val ue LTH. lye o h r signal MR renains.unchanged aslong as

the val ue of Q%?ﬁh% m%n%fjﬁf—%_ %]e%ﬁ gn TP A" t ‘éﬁoF‘g vt uBR®TH and

the | ower thieghel dDWIGelﬁTHIwaehevar:pamt doress shelowm rthezplvnglm@eml

threshol d vakrenTiis SResuRper diresholdl vayye LEH and e, d qyes, Lr eshol d
0

val ue L}t constant, or_ not changing them as nct1on frequenty It
i s advarfi®agebBE, THAWRES & cp%daﬁts tHditatathobd weanss gf en Wetpad LTH

as a functiosighaflr erquenwhllé SEREN i Hid bew Pagecord ekyhe,i sgppovi ded
for this purggs lvvhlch ffe‘%er LS IlkFl se designed as an IR filter. As
described wi tA-25 Fegdr d Tt helfi | PEPETY1SEhe t CS‘FPdfredifé%%‘S/ EfDeof the
filter 12 istypei 8d asfa famutdimg ofmeidienuehay Mpereddetagmthedsystea cl ock
signal CLK b f c i e y | n9L2.10 formithe

[ ¥p@cf1?citc%t bff ghQ tam:(:G%}’Eeglﬂinpu Q% T bF tHC %P??I ter

operating cl ock the From gnal
12, the<si gn@hdFithe aﬂraé'—\ﬁ@rragésvdm@f rdaptedm m&ghéestret}ednc@mlﬂweatl ons

is forned, buetbwt,ugoqf ol adberselested filter characteristic, and
out put as threshold %ﬁk:.le TH. The f Iter 12 thus: acts as an averaging unit.

The threshol d val ue RS r &4t | §P85 IV R r PEPVddgnafororiag unit
13 accor di ngcootrbeé fiursitt v&ﬁantodes&tbbeélarbfwe sbblc‘:lf@el i £ £ HSh £ at ed

Chr eshotd vaFRaCTRICE SA4 eshith d DBPueCPERRTALUELER, W HT or WSt he

upper tRfeshbhgeshold value- formlng unlt 14, to evaluate the
corresponding output signals of the logic block 16, to
thereupon determine a disk type Tn from a multiplicity
of disk types and to output a corresponding output

signal Tn. The memory M serves _for storing
.35 specification values, interim results, results or
further parameters. The logic block 16 can, as

described further below, also perform even further
functions.



PD980060* FOFI *Th - 15 - 28.01. 2000 val ue UTH and the | ower threshold val ue
LTH fromthe threshold value TH by neans of an upper hysteresis value i JHY
and a | ower hyspeoesosrealiuenlLHY, for exanpl e by addition ongsyat agid on. 5
, The mirror signal MR is both output and fed to a frequency counter 15

within the mrror sig t gctqQr This_frequency counter operates with a
fixed clock signal CLQ%\?\/%EC% tgglr?vése aacf?ilp?%ﬁal aglivje&ggéfsgﬁégilppc Sfarfher
but is constaftIHAFi i Ir@lopdetersnr In aheaexempaaratwenbadeoedt ngt he
frequency coupher ;h¥ent i@8s] 9RLd 3% AR bl ngen whose, over | ow forms
the output signal T the out put si gn%lp_%ofé%%lggrr%qﬁgnciﬁ%%h%fe °185% to
have a hi gher TFPBHuedRY, then PbUPEi onl 982 HelERf of S ot eiing athe iltSs val ue
of the hi ghesduppuef tmnesegaeqiab@he%tig%qn@r st .ge,ﬁ@gaq;&pr j.i_?'otmi al so
suitable for éhi S Eurgoslgj,o degendl ng on_t he desired freguency. he out put
signal of the®tPEhudhty TNt EFe94eRoy nBHERY nBwans gRal @ &nvsdiapel ock
TbUt S gnal 4sLng. pecl ihed LhEeshal o varles T hene dancocary foa e {2
specified al gori ?%%}890?"}11}& iy ZLSFored g l?’ﬂgdei’ Sr{s eHBsei Fekt
descri bed enabhés nucpesect am rirorisdirated] Rat bhbebabtai nad uetens tiken an
__ 25 optipcal o gecopdi ag,8egdp4m i hi or.ag ensity Ls._used,
such as a DVD(,) for exanp?g,bgnéfﬁér;@et/%%ge%én;rggf Sr%ll%tﬁ ﬁ%%’ﬁe%?%sfgéﬁg 1S
frequenci es. $ANERfEeEase Pyt he BRAFBFOpe ofi gnadn E | enedmgareed onidtilyital

threshol d val sen¥ertaropger tbo geyat eidher M &7 Oh i §horak qMeRey30 sSiyice the
envel ope si gng{ E %SHF’de at eg.orc\ilny by about 20~ w fh respect lyo the

maxi mum val ue® d8rf g r adk 2BPos & g in the case of recording nedia 4 having
a high storage densityigwner dasshbws fa gseleenst BOOBIoGKS dind e cage Of
conventi gral [ ks c s jn 35 the case of .a ] )

f requencgigdep%ﬁgg%tg §g8g??&g‘gf ?:I%t L}:rrge 1111?‘733%1?%' pggvf’B%chégg’fF&Pﬁ&W t he

i nvention. ThHeedi@Huerty déffdimdencdds t kiisgraseatiitdald y owiadt caftfed,
frequency EFlgofEenttitherhegnni . 055} tiQn j,n order
t o suppress h%%h -,nfré ueng P%gﬁg%égF&I{%%eg 1?#8]‘2;@?98%‘30[6%%“
interfering inffudficE§APieNy PY JrepRst 8fce Jighthdeamgbeneperatigd bly t he

track crossing breguéngy radarms MBXi nine t Lagktcnessi ng sReed, #githealkack
Crossi ng,gpee { th S say_as the .frequency of the 5 mrror
si gnal MZE rilg%é%é'?ﬁeedcu?}fg?f %nguéﬁ’?flcégl 5ﬁ8f3(c§1%1ﬁ19)2/ PeFiNe edsedrich
order to all oppr$pesf tequistceetioher lepeadsaryf t thpasscantowes dsedhe end of
the track crogsepg qperatlig ts rqﬂ%{gpc : i s.decreased
again. In order to take accgﬁr‘{%@%&%flﬁé frael a |ve¥§/gﬁé9r E\{/:Szrr%%l APten
bandwi dt h of ¥hHeCEnFéNssd Ssi ghRECELiafi @s i tragkt Rerorderiawfalnelhi ande of

only 20$, as flesasi begot hes EEaNdFkovneRss By | tily 121 S JXagyiided Bg]ﬁ the
pur pose Qtsfo(gn'{ngtget reshol d value TH, Ich filter reacts rapidly to
changes i t h@4tP t by the scanning means 5. The data signal HF is

converted into a digitized high-frequency signal DHF by
means ©of the analogue-to-digital converter 3; which
signal is fed to the mirror signal detector 1, on the
one hand, and to a demodulation stage 7 (only suggested
30 here), on the other hand. The demodulation stage 7
serves to demodulate the data signal, which is
modulated for recording on the recording medium 4, and
to output it as audio signal or demodulated data
signal. The envelope detector 2 described with regard“'
35 to Figure 1 is not illustrated separately in Figure 4;
it is part of the mirror signal detector 1, for
example. The track error signal TE and the focus error
signal FE are also digitized by means of an'analogue-
to-digital converter 3’, the digitized tréck error



15 anplitude of the data signal HF and thus of the envel ope signal E, which
may be .caused for exanple by eccentricity of the recording nedium4, by

changes in theppebbeotirvirtyyTror by other ijpterfering influenggsq;The 0
| ow-pass filter 12 is also adaptable as a function 20 of frequency. ‘Phe

frequency- depegt adaptat.ion of the filters 11, 12 depends on the track
crossi ng frqugﬁ{(&?ﬂg}fl f§?EMil§h (AN %a‘sﬂtﬁ% dft thtEneteqbbhcy s a

obt ai ned fronrohdipépnddoof $hegeirror shgnalfoM«Brdtie epwel ape sigpah E is
gener ated by f. th el op ctor .2 by detection of the peak
val ue and si ol\l?v??gﬁflgrlusIg e%st%lra:edi%aﬁeﬁésg%‘%gﬁcﬁﬂﬁﬁ )él—%cﬁfrvee% 1?'i"F uSLFAPEs t he
typi cal profifedbfla MiRbePuBPUSEI dghal Sheccwiricng | Bighaldedececaesor ding to
the inventg on1ggakAsh ¢t Redd MR d - tHOer Qut P hgn Fl corresponding to
the filtered engel opeysi nal Eis f%leteg?lrg%&ﬁ?%g-?Irngqt?leunt%c/{l%snt%r?ggpﬁé
super posi ti on® The §irgarf% HeTRE2 EPF eshBl d FhPue Gt chfoswabdai ned by

| ow-pass filtectogtiagdesigred f eemtithe ségiing! kearls 15, @ﬂ“'&f&tﬁoa

| esser extent Ehag t he ﬂgg]el. FIL, and 35 has Steps on account o he
internal cl ocR 3PIERE A 2 UEET THR Fier bAddpdng rock 1akhiwhth sregard

i | lustrated asoi mbertedticaloretgradndd Rebiluli gur e18, tirse f a4BRE idethe
mrror siygnal - i n jt arison . of the signals FIL and TH. MR
is at a \}g)l ue?éfﬁ%h%et)gra f%e%ﬁ %85%%8‘%&?9*1*}?{1 L 4, 2&he Deddathe
signal FIL isdbspbacenenthsestwsisd faat verdekingi thet heéghtyérded & 65k 0kn
signal MR:iSin@brmh®Wonok v O mbe : [ I L 1s above the
t hreshol d vallu}% Tﬂm Thgnarr(évlvﬁ(ﬂﬁi ;&gf CE%SBFESSBZHQ%%OI%#[& BT Airror
5 signal M R “EfF&€2gerfodten§VAnGi Qfdisngseawkch raprratdoni ngdHea enadhay
which is utilmaedpenn tomn, thee asepiningn gahbe bi | skl apgh 124 Ihe
met hod, | o - _Ln,the_exenplar nbodi nent, for the freguency-dependent
f or mat i ogrg;f %gg}’ﬁgg%z]ir aﬁéc't er‘?1 wPrnglr’a%firaﬁﬁ'le% RUY s @ b iR ¥hak &PBr ence
to Figure 2. ¥traaksirgb.mefhed swepea), dthe tameddsopesiwgneded imafor ped
fromthe datagsi - : e el gtecgtor 2. It isS
subsequent | y fi?%gﬁgﬁgﬁi %)hstrrggg_lﬁ) (gabst'yeh’rregﬁg g?‘%ﬁﬁ’e i 12¥r PR gthS
account of a ReFlibivefcsggencyt EFhe TA& o tsdrgytaleMER op@hsi gresdulRt Liks

then conpareduséd HEPd€ipl¥bth @hd h L d oV TH: b mrror
si gnal fo?r(*gi ng :tsmi tﬁB. Th% EE%ZWH ergiégfrq%ﬁgsi%{gnas |I\_/I|5R¥:| S seiﬁ,&li#xg %ﬁ d),
t

to a firét vaifddfti¥he 591 d B ehVarspesUYHal 16 IFeackedbdve the
t hreshol d valmesTHexaatd menaesepasditdlaie if it |ies below the threshold

value TH. In step e), e f.r c e_mirror_ .signal R.is determ ned
by neans of the frequrgfnlgydcltgfji_(rﬁigir]3 S%CI"%% \e/g]'fﬁg SR RFEoff hijdukfcy
EF1, EF2 25 i3 éRgHGediBllatimest wohtol 8t hehficdqueroyutosd aheimnalor fsignal

MR in step fdrideng0oBptagaine 1&mekt £ 88SithG %‘b‘%f ' ngt et
concl ude%l5 brfmc i ng tg’ the first step subsequent rf/ﬂi[xg egﬁ%Fage t|on % ee‘p g),

otherwi s&°t he' 7etfbd i EhddF FRBS hiBshonehva u¥ayH thatoried bligat

aver agi ng t heoeawebopies sifgralsdd bynfeansh®f it rindti®in 13ayBY SoaveERgi ng
i kewi se takelsegé)g(gfngs 2 f.unct i40n f the.freqyency of the mrror signal
MR in this caser oy dor PSSRty PSPIAIRT ot hé cHATIANE| gl Ehe. An
upper thr esholrivent ben JTHhendfachewereguiratsitod dugftvaBued g Haarsuf ehaed
fromthe thre syalue ;TH b o) e L d val ye-for.m ng_unit
14. The Ssr an%?gégﬁaﬁﬁoﬁnsi% n#@%ﬂ%ﬁ ségépfa%lgéc%ge%tseét ?% QM Vafue i f
the filtéPed ¥l opeisity the Lightabean thheinpphe shiedhaidremit ien UTH,

and to a secapfl the recording medium 4, and of evaluating the values
of the focus error signal FE that occur in the process.

The layer thickness of the protective layer which

.covers the information layer is determined from the

35 presence and the relative spacings and values of maxima.

in the focus. error signal FE. If the recording medium

is a multilayer recording medium, the presence and the

respective spacing of a plurality of layers from - one

another are also determined. The focus reguleting



5 10~ 15 20 25 30 35 PD980060* FOFI *Th value if it lies bel ow otherwi se the
precedi-ng signal MR is maintained. - la 28.01.2U00 the | ower threshold
value LTH, vafDesod6oheOparaheter mrror EBgure 5 represent $gagfil oWod agram
of an exenpl ary enbodi nent of a nethod according to the invention for

dentifying theitype ehuan oBLLCel Jecondid SRALUMLINS BLNGLRLE R nd

this method consists in utilizin arafeter mMmTro L™evi ce
for reading f’?%‘?‘r‘i‘én@l?o?SWFP@Fthtéd@mtllcfaJCatelm disepawedi a 4 . To t hat end,

step aa) , first of apdefeeusing 0@ﬁ9ttﬁ'8 | 0fhQ %ﬁﬁaté&‘béﬁayﬁ{%e%‘c gllsh

recording nedium4 is effected. This is one nmeans
regul at i gg unf € 28YPR & fnetfet CxhoWR 6 SiRE G@%ﬂn ski | fed EnampéearCID I n

t he focuséd séate,DUme valdie qflltd)ﬁtﬁ@@é@ erdiof LSAMO 'nl(%%gygg?e zle;] :ttege
f ocusi ng operation i erefore indic --~0_i

bb), a ?hrgshgﬁ%e%ﬁl%%ng {f? CKorth nd&'\ %1,:;,116@ -si fRal OWFRLE s afheditfg ed.
According to @metvali amnitpr6vi ssoncoaneated ortoperther mmwrd%trep sfi%}maﬁtl .
r epeat edl I age, | dyyal (TH_is_specifie ri e i
pags In %/he dtﬂeefi‘%I % o§v tﬁe |n§§é§<llol |é SE%CIerd %E}gﬁlt\h £ @5?‘2)&
performance 6 Hae Thw 0B e dle sthel kedinfer thsrf dredeva dbuﬁbrihefromtblm&
mrror signaloM REST neshibye neansi of 3be wrec%}m&cdﬁ’@du ol Hene NS ol §

h
specified in ste pe Tn of recarding t‘ Jet e Aired

fromthe count®%® lgﬁ% Iﬂnt%‘ Arier step sty de)s lif%%lp?e@WVebﬁf b, st ep

dd), a sinpl eac/@asrcatnﬁgl eosaﬁ@tfme&d wnciret NG t en¥hi fheh PEoAL hl}lyB%d-ng‘ s
I nvol ved |f t@e coun range qf val ues bounded by val ues m

I wi thin ?
and m-+1. step© ro Eﬁ 18endreTU PR fi Bt i oFPFR gPveray t I
presence of tirefmmatqu Tnacis dASsaibx aefivedybyriherseabi nat com Qtft a

pl ural i t YSOf SpuRs Zhi RESOT 01 08200 depaLEapt O Lhe inventign, aftier step

cc), in step cd) the count Zi has been deter mn
stored, in sti¥pPek) ofhetheumontyel i wevidneRbed, Thendtipestah cé):otlden@et hod

branches to siepi@b) caSrleQIﬂan&)@ad@XsaHHhéa| Ye id@pay 5 ity expgRdede 1N
this case, the thrfsggﬁguX?Lg%egH&n this case, if appropriate from a
plurality of communicated signals buffer-stored in a

20 memory M.

The individual component parts of the mnirror
signal detector 1 will now be explained in more detail
with reference to Figure 2. The envelope signal E is
fed to a digital 1low-pass filter 11, the cut-off

25 frequency EFl1 of which is variable and is set in
accordance with a control signal SL1. In the case of
the IIR filter illustrated here, this is implemented in
that the system clock signal CLK is divided by a value
specified by the control signal SL1 and the frequency

30 that has been reduced in this way pr@duces the
operating clock of the digital low-pass filﬁer 11. The
lower the operating clock of the low-pass filter 11,
the lower, too, is the cut-off frequency EF1 thereof.
The output signal FIL of the filter 11 is fed to a

35 mirror signal-forming unit 13 designed as a comparator,
for example. According to a first configuration, the
mirror signal-forming unit 13 in this case cbmpares the
signal FIL with a threshold value TH. If the value of
the signal FIL lies above the threshold value TH, “then



PDOBO060*FOFI *Th - 19 - 28.01. 2000 changed a nunber of tinmes, corresponding
counts .Zi are stored and utilized during the concl udi ng performnce of step
de) for deteppyni t, wRe Tn. A nodifigation provides, er.s cc),
first of allﬁggr@bggghgg)lﬁto be nade tolgee whet her a typ?érn(glza%g@%

anbi guously determ ned using the information already present, that is to
say first of th%1 druatep &gsetr@lbéozéxé@@tr@d. MiRyiisf gatj§ongt §irst

possible to detaen na thrityReagloesot he net hody- then begeeh o, $t ep gd) :
ot herw se theﬁ}o process ends. A further variant provides, in step %I ), far

f h es ,
i dentificati SATHE e tR§er lORRLkAdds bFes nee bpYt EREI V& neshal ¢ovetiag t he
information THyerthen ofhseparmidng siayens MIRChisi fseapprepr kat gec&gQar at e
a pluraligy of .15 I ayers .of the recaordin dium 4. The | ayer thickness
det er ni ne% i %a%g%ee’pr%écetzls}ssecravsees Y e a‘g‘?jf‘?‘? o@al item of infornation,
whi ch, for the sake éccoirmplicitye is | skewnde desiignated tdse a wdvhdrZi ,
for determ niE e i st p I f bl v, coupled to
20 the or w FEQPEE ff%)éﬁlgin g %Igle?a??o%%%@(?%e%t etg{%a%fgﬁégo%iing"y tgh ag’flurt her
variant, aftBPP§Tfeglgshmtd bepde S{Ep bbY, s pewebdtbreshensht vaiuehe
scanner 5 inptrhe radighidi celd onchs shanbedr This - hereBeCidifd i nydkep
ab) . Thﬁacgerl.odl c .nmovenent, i s ended_ 25 as sqon as the t¥£‘e o]_T recordi ng
medi um b&én S&&t P i Shéd Brguvelier efr ddentsignal ofildi dgrasn dpowe
further exenpher ywerndodd freftheofuppaet bRdeaneoadivag ded Ui, | AnNtitOnis! N
this case, s s.,aa), to.d corrnespo t.0 30, those scr.i be ith regard to
Figure S, w %%Bt ﬁg’ & f%fergﬁgevtal‘}é‘t 9t tH1% %Ja%%afhggfe“ygéeﬁ g"%\ffo“{ h%hg
i nformati on Rayer obhhveshpdh fwelsendglTK. détlect edlive defer thaednifhee t he
type TIn is kngya, | t us, Seftings, | articul ar .t hose
for track, 35 focus I‘glnlrgl g?ﬁgﬁ)nrstegg?g??ﬁ%é%i facstsjl%ésﬁgar%g a agaﬁféil 0 ?ﬁe type
TIn of ikt or kBEi 6/ InRlerF Idetks nhabdeenntheepppry ithireshelichrva ue aBHT r om

the current bABOLARL loWeratdradkbiderd vpe iy of recording medium4 is
determ ned using the information read and, if h9U~60* FOFI *Th - 20 -

28. 01. 2000 appropri al&€ tYRFLIPE AN teady ddiesmiedthen Yeresaeldt he
type Tn can sklead{HerwatieraedpéronththshbboraiuicoNTHeathd tHderawse it is

det erm ned, i.nStan i ab r.a itable algorithm 5
fromthe inf fé?%glts F}g%ﬁr g’%&ﬁ%@e‘%‘%ﬁ%’r‘%seéf sggtf g\%‘“&f}g&r e{%eg? ah @
exenpl ardP enbybrcfien off af reansdcyccdrtdiiny advanbagaoeat | drwwesrer,detei f yi ng

the type of amapplienRb reeesshoddmest uRs Ther pPhi-ncipl e LeDi Agyd hig net hod
10 consists i_n uti.lizi rhg araneter_mrror shggall MR in an apparatus for
i

readi ng fromt8REFSPTWS TEERpY i cBl SFELBFY edi X -PRSS hetlesd, in
step W), a theeshsl dpravieieBH ficr spenid | ethwdosd), ivwhisdep £)1¢&rcoppar ed
wi th an out pyt S| I . bved fro Be t.a 15 signal HE, from which
the mrror SIE%%%},«Q%I%R(% r%r_%d%‘lsn 4 rer;I)E ).fq‘lqhtesxi'epﬁﬁ) ,ﬁegc(’rﬁg i%ade to
see whetder Zegeirdortasighal MlRemnlbe tbeneditwiaff r égeqdenoyt mF2 hseshol d
value TH , thak i 1 SayowWhet her 1he ¥al ue Afhddg M Bforfr%'qQﬂﬁchVIlBy
remai ns constant qr changes
reducing the system clock signal CLK by a factor
specified by a control signal SL2 to form the operating
clock of the filter 12. From the input signal of the
30 filter 12, the signal FIL, an average value free from
higher-frequency deviations is formed, by virtue of a
suitably selected filter characteristic, and output as
threshold value TH. The filter 12 thus acts as an
averaging unit. The threshold value TH is fed directly
35 to the mirror sign‘al—forming unit 13 according to the
first variant described above, this being illustrated
by a dashed line in Figure 2. It is advantageous,
however, to feed the threshold value TH to a threshold

value-forming unit 14, which forms the upper threshold



20 with a frequency Fi, which may very well vary. Fromthis information, in
the sinplest case Fi=0 or Fi~O the type of recording medium4.is

det er m ned. 'P’ﬂ)9t8fﬁ)io%0°%%f‘9 7 setting of tye threshold val ug, TH i
initiated by the contro unr[':}%3 26, which cloE?r espondi ngly 25 %I‘I v gbﬁﬂ8
t hreshol d val ue form ng unit 14 of the mrror signal_ detector 1, receives

fromthe IatVélYeneUTiedidhcinEi lowersthesshpped Bdve, LEHc dirm zthand

det er ni nes t ke rieype IH. vEheef olrhovwg He4Red St eps aﬁeg@gvg@g@gggegu 30
u

i npl ement ed i n . addi %) ‘f thﬁ%s p% scri bed above

absol utely né@éé"?arb‘l he nBYhdd"dCcET NG (iR ihbrent?bnexpRPdeep v),
a counter valbwealddls:ﬁm dro sulstesctvahue imn In the normal case, imn=1,
and the unt is . r ir ly 040 fyriks .35 | tended to s

t han one Y hreshol d vglﬁlu%e “%{}IO#] ?’gﬁal Eﬂa ¢y es%d} P e al"ll‘zﬁg t éeggto a
speci fi ed t hreshofelquwaice THpunrteaccolr@Ianwetmuh tthe cowitror Stépgraa) and

b), that is tQ¢ Otthelforq:gtlonfgf el I, gn r.am pdata
signal HF and the PDO80060* FOFI * neHlpl %Ogg Ea}ctt %I’I hlgi%of %‘h

envel ope si ghdXed t skesy aségnad ?Léfcul"héﬁfl f@éﬁué@fby agreptesbr di@spsand to

the exenpl ar yethedigpudi fiescr i BgfAnber t hejuaboves Theoddd 4.ef ed emé%ape
si gnal Lis co ar ed vmththethreihold 5 value TH in step c¢), in

step d) ]t ﬁgreé N i FRorthE gREPMIRLYs eBPogimgnEy rstthe\/afﬁequﬁﬁct/hl s
case the vaI weuhtdd tite fiid te:teech@myel oge shgnab-Fit | tesnabevewhbge

t hreshol d val lue, 1n thi sethe val ue zero, if
it lies bel ow %h% aﬁres%o?& igl%%Tfrgcﬁe PRIt REIRRLr or
signal M R i ofdettdvani n‘e@qwﬁmwp @qunBeanchﬁngiSo S‘oephayet akeshpbhee in
step 0) i asseepiddad fEhsh (hAByIBLERYALS | s PQL (R8N iy ceded

The tine I is. selected such that steps a) toe are |terated
sufficientl yvladu@na%fe thendukiieftl ofr etiehBy Fiedandrdighandt | spvaterhe
val ue of thetiitequengyokhelrs tsitor ed idlddesaraabYeMfiot st lpuahbek,t he

first tine a ha een,exceeded._ Th t or gge operatlon,can_be

olm ftedI i f Io#% adslinr?glcéns sthéwﬁguefgﬁ-ﬁ{&‘?%g%O Eggd qp‘ﬁf{"d:e fLPR8d. The
i ncrenenti ngodf thee Toeqiencyataenteby 1& Speoid |tddevmpuet $tlg1g&heoﬁl aby the
value 1, in gfgg.qaﬁbiéc@' £8, NRHARIA Yo 00! Knihed. & RhUTAldidn S5 r erhol d

val ues are u branching to step w en as
until t 0 codi2 |1Iha%C<2<5r<é@<%@edEdtb} di¥eci iripet ergIW%\l uesmqaxspeubgeqdent ly,

in step p) thadaef resonding nedi umrdobaadeter wined fyomthe; £y
frequenC| es Fl i,cing to disti ngw sh ll)etvve

est i shed, it generally suf
=0 and Fi~ aqqm/erﬂ’i el r%n’?58§efih5ta£°&em rror signal MR can 30
aI ways be gener at ed li;heensxreinmglatmt dnf@dimedn on dgsskibe2b ehabhesr egor di ng

medi um 4 are dJ Rl BEoENe SR LR 3% 108 LAPLEARA ALlan o d hg,met hod

steps. For thi's purpose, racki ng regulating no e
regul at 0#° 10 O iiGedct |K/%f¥@ddblﬂgor nediZm i pl draEntrg | oh dfllqmne Stosagafet hod

step v) and ideds3as) | vat@sed} ghehee% A oS, | BSE k&R %’% the
nean 1S rrven in

i npl enmentati on of nethod steps v) p)., the. scannj n
such a way t etk nth’t‘?}dnt??&l‘k§r2§s&rre? tﬁ%%‘e‘dlegr orIxElirbs ech§erhe use

of a suitabl &he FED8R1opRKFOEGHhEN - E22is compared with a threshold
value TH in order to generate the mirror signal MIR.

30 Since the envelope signal E is modulated only by about
20% with respect to the maximum value during track
crossing in the case of recording media 4 having a high
storage density, whereas this figure is about 65% in

the case of conventional recording media, such as in

35 the case of a CD, frequency-dependent adaptive filters
11, 12 are provided according to the invention. The
frequency dependence in this case begins: with a low
cut-off frequency EF1l, EF2 at the beginning of a track
crossing operation in order to suppress hig‘h-‘fféﬁuency-



operating node of the track regulator 10. To that end, the scanning neans 5
I s preferably deflected periodically, alternately in the positive and

negative dir ' Q 1.-4000 5 PDO 60*W*c1ln03*021 =2 _

PCT/ EP98/ 055 ?bggpggt%gﬁgi§§pl. Apparatug' or reading fron&%ﬁd?%rfﬁppt!ng
to optical recording nedia (4) having neans of disk type 5 identification,
havi ng an opt-PE&IEE dﬁﬁind‘ﬁ%éﬁ%n%%ﬁ ahd 39 f ockRY r ebff BRRAG: ci Bui Ehe5, 28)
, Where the dirskuleyps | denyef icat itor Mea&sk hasod siinigh of ré4g8akyf Qf¢m RY uni t
(13), a counter.%ﬁS gnd %n eval uati on unit (%ﬁ%, gparacterlzed in that the
di sk type i dBREHTUEG: F6ACT0 FEGASIGr t ARFRDr e Mas tRe hFE8REI dC¥@FEENEOr ni ng
unit (12, 1l4kpked foiseag ateatof ia pt@rabbtya@ftp@gSfﬁéguéhﬁnggidt?glu$s
(TH . 2. par accardi,ng Claim1, aract eri n that inputs o

t he nirr&?psﬁéggﬁifo%%ﬁﬁﬁlun##%(l§fsf§'arg 80nﬁ8§t8§§to%5ﬁqBGPﬁ¥t B 't he
scanni ng neansdy®r andFEo tilse thmeshakddvalime- fardemg tnit 1w 14 hei n
that the cou : e t of LI r.Qr
signal-fornig&gﬁgégg%é ggggtggggﬁéaﬁz]éﬁl@%ésévg%gg g%nﬁﬂﬁte?inf 20 3.
Appar at'us acégﬁdiﬁﬁaFG CraPmsingr 2pegRidigerer thed ¢utthlf t hregppacyut us

has a |ayer Ehiickness hderdddicaéé@nagRans for SeAEF MeBi Ntde PEQLBEL I Ve
| ayer mhi@h %%vgég an infgr i on | ayer of tEe gecordln neglugﬁé4£h or a
spaci ng 1Uenfitfi cati dif - HEahE A6 TR ePRAREAG1PRe Y19t BetdfeehPewo
i nformation layeloped. s Mphhdd B, orwh teint iibyiofy tie byﬂerpfofanm@@h%@alagi ]
onto an nfortation| 2037 ofs  HEsrRabRd ne REarahote) "y R | RofEFEone of
a plurality éf pgesqiuseidéed efhol dhealpuepoSEHof fforntiey gener ehreaholda
mrror signalyqMeRpu WhiteD o heeshalkd rral-ie E%pq@?ytﬁgﬂéhéﬁﬁes in the
: 15 amplitude of the data signal HF and thus of the
envelope signal E, which may be caused for example by
eccentricity of the recording medium 4, by changes in
the reflectivity, or by other interfering influences.
The low-pass filter 12 is also adaptable as a function
20 of frequency. The frequency-dependent adaptation of the
filters 11, 12 depends on the track crossing frequency,
for which reason a measure of this frequency is
obtained from the period of the mirror signal MIR. The
envelope signal E is generated by means of the envelope
25 detector 2 by detection of the peak value and slow
falling, as indicated symbolically.

Figure 3 illustrateé the typical profile of a
number of signals occurring in the device according to
the invention against the time t. The output signal'FIL

30 corresponding to the filtered envelope signal E is free
from high-frequency interfering superpositions. The
signal of the threshold value TH which is obtained by
low-pass filtering is derived from the signal FIL. It
is modulated to a lesser extent than the signél_EIL and

35 has steps on account of the internal clock of the
filter 12. The mirror signal MIR, which is illustrated
as inverted mirror signal MIR in Figure 3} is formed in
the mirror signal-forming unit 13 by compari§oh of the
signals FIL and TH. MIR is at a value.‘hiéﬁ;fbf41 when



35 generating the mirror signal (MR at least for one type of recording
medi um.(4) cc) counting of transitions of the mrror signal (MR
REPLACEMENT PRIBES 00 6PBF8EA6ahWo* c1mD3* 021199-- 24 PCT/ EP98/ Gb2%A df)qo
determ nation of the type (Tn) of the recording nedium (4) using the count

(Zi). 5. Meth ace |.ng ai re, .in step, dd t he recarding
nediun1iS'detggﬁigégﬁ%g'bg%%gg% §g§§%72F§84ﬁqﬁ$é§$iﬁrV%%%% iflet HE EbRint
lies in an ntkheahf¥esttegamiasornsdranal i &Bnisnaégeiows. dvketthad weoes di ng
to either of ¢ ahes 4rands ghapagt erd | t ni_ng be (6) is
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envelope signal FIL 1s then compared, in step c), with
a threshold value TH by means of the mirror signal-
forming wunit 13. The parameter mirror signal MIR is
set, in step d), to a first value if the filtered
20 envelope signal FIL lies above the thfeshold value TH,
and to a second value if it lies below the threshold
value TH. In step e), the frequency of the mirror
signal MIR 1is determined by means of the frequency
counter 15. The value of the cut-off frequency EF1l, EF2
25 is changed as a function of the frequency of the mirror
signal MIR in step f). As long as the track crossing
operation has not yet concluded, branching to the first
step subsequently takes place in step g), otherwise the
method is ended. The threshold value TH is formed by
30 averaging the envelope signal E by means of the filter
12. This averaging likewise takes place as a function
of the frequency of the mirror signal MIR, in this case
by corresponding variation of the control signal SL2.
An upper threshold value UTH and a lower threshold
35 wvalue LTH are formed from the threshold value TH by
means of the threshold value-forming unit 14. The
parameter mirror signal MIR is in this case set to a
first value if the filtered envelope signal FIL iies
above the upper threshold value UTH, and to a second
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10 recording media 4. To that end, step aa), first of all
focusing onto the information layer of the recording
medium 4 is effected. This is done by means of the
focus regulating wunit 28 in a manner known to the
person skilled in the art. In the focused state, the

15 wvalue of the focus error signal is almost =zero; the
focusing operation is therefore indicated by FE—»0 in
this case. In step bb), a threshold value TH for
forming the mirror signal MIR is specified. According
to one variant, provision is made for performing step

20 Dbb) repeatedly. In this case, a threshold value THi is
specified during the ith pass. In the text below, the
index i is specified even when repeated performance is
not involved. The counter 15 forms a count Zi from the
mirror signal MIR formed by means of the threshold

25 value THi. This 1is specified in step cc). The type Tn
of recording medium 4 is determined from the count or
the counts Zi in step dd) or de), respectively. In
step dd), a simple variant is specified according to
which the nth type Tn is invqlved if the count Zi lies

30 within a range of values bounded by values m, and mn.;.
In step de), a more general specificétion 1s given by
the presence of the nth type Tn can also be defined by
the combination of a plurality of counts Zi.

According to a variant of the invention, after

35 step cc), in step cd) the count Zi that has been
de'termined is first of all stored, in Step ce) the
count i is incremented, and in step cf) the method
branches to step bb) as long as a maximum value imax is
not exceeded. In this case, the threshold valie THi is
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oes the method -then branch to step cd), otherwise the
process ends.

A further variant provides, in step df), for
identification of the layer thickness of the protective
layer covering the information layer, or of separating
layers which, if appropriate, separate a plurality of
layers of the recording medium 4. The layer thickness
determined in the process serves as an additional item
of information, which, for the sake of simplicity, is
likewise designated as a count Zi, for determining the
type Tn in step de). Step df) is preferably coupled to
the or with the focusing operation from step aa).

" According to a further variant, after step aa)

and before step bb), a periodic movement of the
scanner 5 in the radial direction is started. This is
specified in step ab). The periodic movement is ended

as soon as the type of recording medium has been
established.

Figure 6 represents a flow diagram of a further
exemplary embodiment of a method according to the
invention. In this case, steps aa) to de) correspond to
those described with regard to Figure 5, with the
difference that in this case the type TIn of the

information layer onto which focusing is detected is -

determined. Once the type TIn is known, in -stép ee) the
apparatus settings, in particular those for track,
focus and -other regulating Circuits, are adapated to
the type TIn of information layer determined. 1In step
ff) information is read from the current information
layer and the type Tn of recording medium 4 is
determined wusing the information read and, 1if
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information read, otherwise it 1is determined, for
instance using a stored table or a suitable algorithm,
5 from the information read.

Figure 7 represents a flow diagram of an
exemplary embodiment of a method according to the
invention for identifying the type of an optical
recording medium. The principle behind this method

10 consists in utilizing a parameter mirror signal MIR in
an apparatus for reading from and/or writing to optical
recording media 4. To that end, in step w), a threshold
value THi 1is specified which, in step c) is compared
with an output signal FIL derived from the data

15 signal HF, from which the mirror signal MIR is formed
in step d). In step e), a check is made to see whether
a mirror signal MIR can be formed with regard to the
threshold value THi, that is to say whether the value
of the mirror signal MIR remains constant or changes

20 with a frequency Fi, which may very well vary. From
this information, in the simplest case Fi=0 or Fiz=0,
the type of recording medium 4 is determined. In this
case, the setting of the threshold wvalue THi is
initiated by the control unit 26, which correspondingly

25 drives the threshold value-forming unit 14 of the
mirror signal detector 1, receives from the latter the
frequency Fi or, as described above, a count Zi and
determines the type Tn.

The following method steps are advantageously

30 implemented in addition to the steps described above,
but are not all absolutely necessary f'or the method
according tS the invention. In step v), a counter value
i is set to a start value imin. In the Iio{_lrmal casé.,
imin=1, and the count is required only ',\:II,h_e_n it is

35 intended to specify more than one threShold value TH.
In step w), a threshold value TH is set to a spec1f1ed
threshold value THi in accordance with the count 1i.
Steps a) and b), that is to say the formatlon of an
envelope signal E from the data signal HF and the
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filtering of the envelope signal E taking account of a
cut-off frequency EFl, correspond to the exemplary
embodiment described further above. The filtered
envelope signal FIL is compared with the threshold
5 value THi in step c¢), and in step d) the parameter
mirror signal MIR is set to a first value, in this case
the value 1, if the filtered envelope signal FIL lies
above the threshold value THi, and to a second value,
in this case the value zero, if it lies below the
10 threshold value THi. The frequency Fi of the mirror
signal MIR is determined in step e). Branching to step
a) takes place in step g) if a specified first time
interval t1 has not yet been exceeded. The time
interval tl is selected such that steps a) to e) are
15 iterated sufficiently to enable a meaningful frequency
Fi to be established. The value of the frequency Fi is
stored in the memory M in step 1) after the first time
interval tl1 has been exceeded. This storage operation
can be omitted if only a single threshold value THi is
20 used in the method. The incrementing of the counter
value 1 by a specified value, in general by the wvalue
1, in step m) is also necessary only when a plurality
of threshold values are used. In step n), branching to
step w) is effected as often as uﬂtil the count i has
25 exceeded a specified end value imax. Subsequently, in
step p) the type of recording medium 4 is determined
from the frequencies Fi established, it generally
sufficing to distinguish between Fi=0 and Fi#0. The
invention gquarantees that a mirror signal MIR can
30 always be generated by ensuring that informafion tracks
25 of the recordingimedium 4 are traversed at the same
time as the implementation of the method steps. For
this purpose, the normal tracking requlating mode of
the track regulator 10 is inactivated prior to
35 implementation of the first method step v) and is
reactivated at the end of the last step p). During
implementation of method steps v) to pP), the scanning
means 5 is driven in such a way that information tracks

25 are traversed, for example by the use of a suitable -
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25 layer type (TIn) that has b'een determined, in that

information is read from the information layer and the
type (Tn) of recording medium (4) is determined from
the information read.

10. Method according to one of Claims 4-9, where a

30 check is made to see whether a square-wave signal can

be formed from a data signal. (HF) and a threshold value
and the type of recording medium (4) is determined from
this information, characterized in that the square-wave
- signal is a mirror signal (MIR) formed from an envelope

35 signal (E) of the data signal (HF).

11. Method for identifying the type of an optical

recording medium (4) by means of a parameter mnirror
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signal (MIR) in an apparatus for reading from and/or
writing to optical recording media (4), comprising the
following method steps:

) setting of a counter value (i) to a start value
(imin)

W) setting of a threshold value (TH) to a specified
threshold value (THi)

a) formation of an envelope signal (E) from a data
signal (HF)

b) filtering of the envelope signal (E) takiﬁg
account of a cut-off frequency (EF1l)

c) comparison of the filtered envelope signal (FIL)
with the threshold wvalue (THi)

d) setting of the parameter mirror signal (MIR) to a

first value if the filtered envelope signal (FIL) lies
above the threshold value (THi), and to a second value
if it lies below the threshold value (THi)

e) determination of the frequency (Fi) of the mirror
signal (MIR)

g) branching to step a) 1f a specified first time
interval (tl) is not exceeded

1) storage of the value of the frequency (Fi) if the
first time interval (tl) is exceeded

m) incrementing of the counter wvalue (1) by a
specified value

n) branching to step w) if the. counter value (i) does
not exceed a specified end value (imax)

p) determination of the type of recording medium (4)
from the frequencies (Fi) established.

12. - Method according to one of Claims 4 to 11,
characterized in that information tracks (25) of the
recording medium (4) are traversed simultaneously.
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