; €3¢, b6TxH 28.01.2000 1 D9 7 01 0 7 Apparatus for reading from

or witing to optical recording nedia h “ “ f disk type
i dentificati I {~invention re @‘ ﬂm}ﬂm ‘Eppar at r ,r.eadi ng
from and/ or %gg@gggtgéggt%al recordi nM@ I'ch has ayglégl:z)?g@
identification means for identifying the typé®'®f recording medium and al so
to a corresponding nethod. An apparatus of this type is disclosed in

US- A- 5, 414, B8aparatife €ase &PCHINY kWM appar st st ing ofder oP§ic@dntify

the type of reeording medicumd irshaofinal | ameatd enpbris magdexto rea@ the
list of contents ggereofb the so-called TOC or Table of Contents. [f it is
not possi bl et 6" FEAECEhe®FOC, then one or a number of renewed attenpts are
made to read informati on at one or a nunber of other |ocations on the

recordi ng medium The, Ly 0 tical rdj [ is. inferr fromthe
success g)r | ack of sﬁ%%e%s eo%eqocgeggeg %Z%glt.ﬁggﬁ%gi gg]di%}ad\?éﬁtaarg%&fs about
t he known apparatugnding hfroa congl et e wait-iuw oper st toicdilas recolyeliper f or med

for each at t £ERS o QHiRaf hakordrebiar. dHis qa%h%tiifql@ait&%udrﬁ-‘éané nteeyy al i a,

the closing o ocus regulating circuit, track regulating circuit, drive

regul ati ng cifeBFtL¥AaTIt hBSl @ THi FIFVCEHRT MedipBt afNdePySCONS itcat ed
and ti me-congyrrBgpoAninl) Retheld.the invention is to propose an apparatus
havi ng iosk type identification maanz whi ch i% able.to reli b\lﬁlyéndenti fy
the typeof the recofti ngPREAFIMS nSér t &4t §Y8Fe afpafafidOfisthi ik short
time. A furtt8rRebjétt, 6B4t.hdn mhentdase icft bhipekhbynaapperespsndiing

met hod. Accopdyng fL.B gﬁ%nit'l"fgﬁ.téh £ VR fo?ia88£§iﬁéem§§ti'hﬁv%q X ns of
the features specifred In the indepefident claims. Advantageous devel opments
t hereof are &pécidl edttamphe depdadenttel zieasl eeoddistg @6 Coatiententi on,

the di sk typenideski fitgal |- "BRNSq hascach M1 i gnatodetRELOr 1@ it

15 is not possible to read the TOC, then one or a number
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 regulating 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.

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

35 independent 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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- 2 - 28:01.2000 threshold value generator, a counter and an eval uation
unit. This has the advantage that rapid identification of the type of

recordi ng megdj I i . The desk type identification S i :
el ements w tﬁbg%bgg?gb?\}gﬁ% sinmpl e funct%oon whi ch enabl e iﬁ'm% about
the type of disk to be obtained even when the recordi ng nmedi um cannot yet
be read eventhheabhlohedlotusgergubhorngaciqauuites sanfosed. e huad ¥omor
signal is a ghgpal thichassupes LiharL '&’@Ji‘&'e§abfldt "1l SEABNN 1\G, Means

is scanning an information track or. a region between two information
tracks. In tAfs tesel YPRe Olegh ¥FPF HERY eHGGéPWeelrﬁ t bt f AR8ANatiieh ¥&kks may

be free of i#afpematiaanthyt dattivey ahsankt sehhscareyemshesnat voah fof
nf ormat i an i nf ornati on of a kind.which,

exanpl e contro r else 15
cor me)spor%’ds FSHFhétve&fy tﬁe‘nt r r‘éﬂc(])tnmtnr 2B e SRR Ty B IHEF iRt on,
an input of &heutirtioe siygreal ofletddctior tos bceonoletaededo evenuhen ofhé he

scanning meaps .gpd fef ULLRS el NBlnd fhecd04 e 20 LHpashol gy yal ue

e
gener at or IS connecC tO an ou%é) I‘OI’ S gnal
det ect or andfpeuan n‘emmtabtngmler\mmatlmcamsed | nTltlﬁemdétwrofswml

advant ageous j gompi nat ;AR 0f WhRen ndi¥idual §i§§€9&ﬁt thgi1thBseshel d-yal ue
generator_ specifies a"threshold 25 value for the formation of the mrror

si gnal . Tthe E6GRTERIcHRERSt HeS 0EEBPPEREe 3F dpéerraliorat BE26K e ®irror
signal, for exaiphe HbewsaRbetwof ihifghmariloow statks. cnirespendtage,

trans't'ons, ero_cross S ke. The e at pp.un t al uat es the
Coanter 90 1 688 reFeERt italied e tven, B e Phallobe Sl JRe v
medi um An advsanﬁmﬁeooi devEbopathtnpf bite inveatyi onl o ovitdesl ocarhe
apparat us t 0 ;434end ke 1eR:CkagsRol JCUdH.Go | OB ABANS 5 I Bohas Lbe

the 35 | aye S IC

advant age t hat e ¢ thi ckne i denti ation neans supplies an
addi t i ona? cﬁPﬁ@Mﬂ%?%N‘ﬁ%§n§ Finghivih dpecr¥resrerdfnge dthatheofppherat us
are suitably jpresaleatsad iraokser further to accelerate the i dentification
of the type of disk. In addi t|o ags an alternative

PD980060* FOFI *Th - 3RCORF B P OREFEL PR B AR erfesthe a
criterion fomnﬂmen(kﬂgndlcdetentof i hecbypecakdditek ,art heutehyt ac€etkeat i ng

the identifi %%%'n%rlng hOEHEAZHR0 o LA, LAl d APLLLEY - 1 INe el 44T CENERS

identification
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



S serves: for determ ning the thickness of a protective layer which is
super posed on an information-carrying |ayer of the recording nedium A

further vari e _lnvention provides._ for the apparatus,fo. ha

spaci ng idenfﬁ%?%@?%@ﬁ%gn@hlo for deterfmning the spaci ngzé)foﬂrﬁ?@lent

| ayers of the recording nmediumfromone another. This additional criterion
al so contribua@dsitoretetet aeragnandser segvaskcramsd neriter veh i Bbrl the of

the identificaiion pf4heot ypeoef ditf%%- InJdd s case, C?_bf%é.variQHérES\jels

are 15 advantageously two or nore informati‘on |ayers. ver, It 1s also
| i kewi se wi t BFCEheraedpe oftMehe iFRht f bR2FHPPt €Tl aydrs 955 e ot hEP

| ayers which gseifpeseny. i mHhelsteuct i EcRhe e 10RNGH J2@GQrdi RaABdI UM
and can be detected. frngt The_i nvention's methad for ideflti fyi ng the,tépe of
an opticaP retdF ¥fhg Trdi GRFRARIEABYF of Powithg SHYTSd ¥t efs: PRATEFBLYSI ng
onto an i nforhayéon Whaiyer ok tsepeesosdidngpmedinum nfdbjrasebhogrofiag
threshold valpye for th eper.at.i o] .nrror signal; cc) counting of 25
transitions of®Yfe ?n%rgrég g?&ﬁ%?%&d%%étme“rm nation of the type of the
recordi ng nmedi um usi ny thetbeuntvariking hefs tie hoventbye phavidesr foki ng

mode and si angle depld fJGal i 08 haL S §9.5iqr aaiAg falcdesd ngspRt i on
stored on the recording nmedium are not necessary, whi g‘h enabl es the
type of dPsk ferbeefgeRinfirgd i Wgcing eboidferisatt ivests reEofling
medi urr} has beﬁ@cbﬁl@ngfiﬂé@iampafgbmls éﬁ]Eati Bfﬁ&tW@irCh ah]%_sadaaageibﬁauhi s
type of recording nediu in partic r for focus,.,tracking and other

regul ating 35CE?'E‘EE?‘?§, rga]r%osgloélétré .u%ﬁss atPes%ﬁ:‘f‘?l?’FFZthrf%r ta-nlﬁigforfhag& t hat
is to say theibtcpeasiom the imddratidn tof dhethecbdeh ngf hedt loni afothke
apparatus or t i i ng.Qf ar 0 j e i{nni of

pl ayback or ré@gg]di%, d(?}lr#’beIﬁep‘?}]g%orc%s.%@mggg%ueuﬁ%#%zﬁg 1%%%91%“ afe

28. 01. 2000 t hedviantpagoupAy o tife N infaumahi ayebadeys shiprened,

According to thejishvenid on; kbhisbeRviddin t hRer @eobdi R Magl uphi;endebar ni ned
as being associ ate% with 5 an nth tyﬁe if the count, lies in an nth range of
val ues, wher efR%j §h8n idstSdgerto ™EsCPhae Tt ﬁ@yﬁfaﬁfq}fg@ tHe®  PYESEPprdpri at e,
a nultiplicityghef stirffifeenard ¢§peheofoptecoali rgcoediagcardian dendi taad

wi t hout the ﬁgun&st@%c&gasari |y having to be exact. In the sinplest case a
10 check is de“t 6 seé wihet her the count is greater or less than a limt
value. TRiIGs limit val Bbei $nwvegdrided sagnatteod | idxr béenmeifiying thagéypef

val ues. In thgeextr : e, i A f C i k I
identified fo§feégm%{%lg%%viﬁ%uiﬂ%ﬁf%fh%g%g%fItl it Q{I%e?%%ﬂggaﬁ? %ms%throgater
than a linit $5FRE: FR) nf2CUsy NEayOREC eR@nptRickMRt iR oAAYRY R TR s
determ ned asrbebrgiagsaedatad WHd) asdttSlgtypeai EthtBeheouniahizes rhet ween

zero and a fi% t vaIHe n% Omhilg it is detergtned as being assaci ated wth
a second type ?F t BEREHAREOFi ¥ 26 bBLRESK 2548884 ﬁﬁ?heqﬁﬁngﬂﬂ“% i r d
val ue n8.29 n thessdadensi tof stiper fhéctrby pasyidll/e dadr dateshanatvahuefnd
al so to be a ‘Eﬁ.'e“ecﬁé"ecfft{?ﬁg £8t8rdQhgf Heditfh fidHlg Y@iﬁ%‘ecghnét‘dﬁ%%o”d
value n2 to be i1dentical. The sane applies correspondingly to three or a
| ar ger nunber hge the advantage tha 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,



25 disk types to be identified. An advantageous devel opnment of the method
provi des for the scanning beam of the scanning means of the apparatus to be
noved across_a regi on of the recording mediumwhich is |arger than a regl on
whi ch 30 cor PQ?E&%@Q FORR e*ham mum eccenfricity that occur Had the
advantage that nore rapid and nore reliable identification i s made possi bl e
by the Iargethenbe«aita’rmjevecimas dooonsBrriengser of iisnf Gravedn ong ¢ vacky
crossed by t rélépg beam In this case, the 35 eccentricity includes
both the pro uctlon ‘ctated eccentricity of the recording medium that is
to say the circul ar GCEPiIGEIT i fPorFagi dMvenddios  t heredftathi dh) ar etimot

centred exactlyomdihg Qﬁ&?ﬁimti?stﬂétéa‘?m%n@fj BQt Bkl 9RAla SHEBBLFa @
eccentricity engendered 5-- 28.01. 2000 operation, for exanple due

to i nexact céﬁ’trPhB OFYPﬁe Ecdih NGB UM BR tHe Apardtusramge of

eccentricityviadusH) edhete hol ef anfie indrRgRs Wths haspraet | g@vadf £ge
general ly no:! >%ceed d_and V\hi.cg serve h imt for the

a 5
i nduced nove rof % FEPREQRAT AGChe &t A lga&gﬁgggﬁggdlrfe‘lf‘?lfﬁﬁ%n?y%‘?sthe
invention profi descdmoiisg epsdbb) can be) itente fpedf erirdw et ninbecowttsi nes,

a different & I §NQ S h S n ) Thi s has
t he advant agtéj% rdﬁlaf Hgv% ngr?bge o‘%%f eflgn}?h% Sﬁﬁn et% S alscangbe
i denti fi¥&@ rélh@tque%? F@;ﬂedl yo A%r‘f%‘?h%v’éh?ag@q@ thét gyaptegnbenat i on

with a pluralidgs %haﬁng651ﬁﬁlﬁ/aba@§e a 9wl 11 wbegaohepassesegafdiges to
be able to distin nunber of different tyegz 15 F rthernore,

ui s | ar
count er checki®Tg 531 e ﬁg‘le g?ﬂ“’@?@nt A s S ket t YROSSShI e Po Fh8rease
t he checki ng d}ﬁjnearm | idase,el at i geéhyleapt by . o'lfherenmeﬂtm@n fugdtiber nbg e

provi des, afte type¢ o n ha d m.ne r a 20
check to be made e?‘tto sé/e&(; wﬁ%t h%r %pglceug?ggg%%% a %%%ftorér%‘a%l o%g?ayer
i s possibbe. Chhirs: hias ¢gheatdvanhaye at ﬂamlttherapimeserf‘@er df‘%, noy t wanyef

recordi ng meqi,umis al &%@dyrséaﬁa&ﬁe vmg &ﬁppééatd&éﬁﬁiﬁéﬁs athi g lﬁges

adapted to the récordi ng nedi um ces the tine 25 that e
until conpl etas Skt ed cHi £Bn aoffltlrfet dt%ﬂketyﬁethas conddd, L e la%@eeﬁam es

nul tilayer recaidli agdmedi aitetbesd dentf, edhlPéqutdlﬂg Tdéta'bxfnwriélﬁras
refi nenment of the invention, the t hod acc ycﬁge to thﬁﬁlt nvent.i OQ}' s 30

first of a1l Q419 z@as?Sﬁatﬁgnt"Pf n@ £he° |h?0|t i oh rf%y €Bnt o
whi ch t héOoptbe:la&emaamsagoudl vadfseeoi2s aMmlmrd henludeandet Inngsisf the

apparat us ar e, 40 tﬁ@rké}égiyn%ﬁb%m%te h?o%b%B g-ﬁ&%fﬁ“ P&fue mo

|nfornat|on|sread romthe sai mat i on er an t he type of
recordi ng medikff i §odd&icer & véd U vk iee £REBr r?@trloon ?eadorTHike H—iéﬁ has

the advantage;dha hheahdertdddriBtvHNuORET atd0Bei § d@GAiRkaSOr tleoedamsi Nce
it is not necesslar to search far further |nformat|or1 | a ers i f. the
b ar

presence and,2F§ r GRFEESROHEHypd prthree or a nunber of
25 disk types to be identified.

An advantageous development of the method
provides for the scanning beam of the scanning means of
the apparatus to be moved across a region of the
recording medium which is larger than a region which

30 corresponds to the maximum eccentricity that occurs.
This had the advantage that more rapid and more
reliable identification is made possible by the large
number, achieved as a consequence, of information
tracks crossed by the scanning beam. In this case, the

35 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



- 6 - 28.01.2000 further |layers can be identified fromthe information read
fromthe first information layer. A variant of the invention provides for
the mrror signal detector of the apparatus to have at 5 | east one el enent
which is vari@b?E0RGOAFPHRETRoN of frequency. This has the 88vAAt3§80 hat
an elenment which is variable as a function of frequency can be adaptively
matched in tesperatibhs [Foepestamsléo duke ttas atkexnessidqenfriagpesey tte i ng

h the. 10 I h f f
Cortain 7 cqUEREY: T ARge S e e oHibehOAL BHEE G i M seter egoLey 1 '

frequency- sel &gbjeet nammerto lFranme r grarsiegnakwhdebect on  gerertites, a amer ror

signal i ndi cating. wheuher . haSEANNN N TPARS che SAAUNING.2 data ARk or 15

is |ocated between twd data tr To that end, frequency si gnal

read fromdt hel#nsk fercshsi dedegedi Royemardl of ttnﬁaswearmlgrrg dRqpee of
nodul ation if the scapni ngdﬂ'&ﬁﬂégb%u%ca&@f&%eﬁhedﬁtadﬂ athe WHQKRAT ildn i S

only weakly nodul at ed |f th ng, mean cannin et ween two data
tracks. It isPTRBId5Se for iﬁetgerP %}Bk EPO§§3n %u@ﬂ’é?%’émﬁ af fpgber
di fferences iofnodmeati an dh@tﬂmtdaﬁrarésmkdamdlnhebemhgr spacenbetasen two

data tracks aégsgnl Y, W v srg@)l | . Tﬁhgggtal y e}peduégéggté(ggukhgkggallsar Gqur for

exanpl e in thé case of° |gh densi recordlng nedi hat when
an inforidti onunback ¢85 tdidfferrsad; fCN@e|Snt@f|S|<i1551©f cehe bﬁghdfeﬂ'éqtfemw

signal _decr easgs, i hesqnechpstagcesn Oyl 2QUahieyIPat SO Lh e

traversal of the reflecCtive region |Lying between the i'nformation tracks
whereas this 30mRaPgéirs apptbxidaPdiy 2634 Y noﬁher‘”ﬁéﬁﬁes o fcov@ERes ondt

conpact di scssmihe appansduis aﬂvarpt@mlsl yubg@scasconiy olpaeviupeewhitah
i nfluences thg. t gr. eshol d val uef or mng u and al_so % %# ack regyl at Q- Thi s
& p

has the advantag&iPREEStn of dert atrog%leté’r e th8fty S5ROYpt |
recor di nd SredFupthelaotrreack crceglﬂemcchemlsmglacbyvamednand otfhe dlrfrfmhzcﬂtd

val ue-form ng to f res d t
swi t chi ng offp?%g%tsrag%%%es ullgto kﬂ r{(rﬁ‘or\frrgl on rac s 0 etﬁ(?lng
recor di ng nedraﬁrﬂabéltllta/vé’reéﬁlvlbelpeﬁbﬁwm the type - 7 - 28.01.2000

of recording nedium ithd S;ResatLRLE t&@@ﬁ@ﬁhéﬁ@ HrIVils 1 gRE W il
regard to a swtablé set threshold value or this is not passiple and from

this a concl ubVBR | ST driRFPIET dMFgitie Dyfe RFeBpLeLgrmined, for

20 check to be made to see whether focusing onto a further
information layer is possible. This has the advantage
that the presence of a multilayer recording medium is
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.

According to a further refinement of the
invention, the method according to the invention is

30 first of all utilized for 1identifying 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 not necessary to search for further information
layers if the presence and, if appropriate, the type of



5 recording nmedium The averaging is |ikewi se effected as a function of the
frequency of the mrror signal. This has the advantage that in the event of
a higherfreq i | .. the average value is also fornmed at a higher
frequency ingéggéto%tog%%g%ﬂbhed as quitkfy as 10 possi bl e 2% & pHe&4 bl y
altered signal intensity, as occurs e.g. in the case of recording nedia
havi ng a hi gliustoeagel @passt yarasbespediehited iabovierorrut hberimf&rmgt Do Si on
|5 made for @ upRehrantA 4Mel LhFeSol thyaldigfo be used instead of a
single 15 threshold value, the mrror si gnarf ng set to a first val ue,
for exanple the val ué 1vVawaéntt hefuppes timvestidloh valkoeidesexfeedethe and

bei ng set toparsecond;yahue, qbebcexanpbe the vakyue engphe r
t hr eshol vall‘l'ue i S undgrshot, itg val ue ot herw %g tggit\r{l% 26Bnar|1%1t9§?nae%. Thi s

has the ativanfadgé tPRE EAETMERTUeWBEChhe sniYebtaklgnas doefunstiprucefiate to

an unnecessafirkyugnest. extenthas the haeBsthyenthedi an kataprsit thei dyo
val ues, i.e. .becanes. StanOt her. The gﬁgggresi sorpfev nts the val ue of the

mrror signal>frof25 i i§ batk oPEh it t hEFEFARRFYi ofalegiloh

bet ween t he awepfdivedy. matahedsuli, tehasf reftjuéney pdetermi iwd | @6 ofhd he
mrror signa 0 % r cc Le_an guality.pof the nethod
accordi ng tolttr%gﬁi n\eg%tglgg?llgfs%?ﬁc éaglg d. Hgggﬁﬂ a%%% %b%%Us "\¥7 'an{h%f t he
met hod adtor §esylto tHhet nvientebhetdnsi sisfinespesi f yhigha cerqwi n in

threshol d vakuetang i nFeb8GkhRY wWhet or ;pat aJuddy na an
est abl i shed w,th r.e% rd.tﬁer et g. Thirgf{lsas ?he‘advarll;{ ageatt%fgt {fﬁg ty(%g of

recor di ng nelittifedT el B5 et ERHRBAYHY S HBERE VEF MRS, or ThBRg el KX ect or

which is preseéghaln deyecase, gemerwtébowl aAyraddiiional ouHdAyatidga
mrror si gnahh%%gel}e stablished, then a first rtﬁ/ e of ording .mediumis
;1,0

re
bei ng scanned nthe> 6tHer "Haffens M ror2idt gl 2 cdAm6t ek or
establ i shed, is loc@ted 2®efWez000twhenad as etoncks yp&oofthettordidng thesi um i s

i nvol ved. Thﬁi@htff%re%deﬁdweéi&ﬁaieﬁ@éé! @Qoﬂe%g diihers fo {%&‘é@i 10
terms of their "track arrarngenment, the size of the tract: Wi dth oF of’ t he
track spacing? #en¥rahe EhsdForashéghngiegrfmie tPiconednipbhan Gs tire

recordi ng megicanhdvighgneams ghsstsaage ndensidata StEAcRS MBSealsh @0 is
advant ageousonqnn%reaw ura(gl igﬁog d%f %grentc tpl_r, eshol d val ues are tested
25T SMRAS FhECadvaht 898 8PP REr BEEPTg theS SRINDEIY 10 of

one after th& other
di f f er erd0 t ypesweenr eoor dirganediactdhat Icansbehiederdsd i #d. hQems ecpredit | y,
types which ywapyqQnl '#mg ] helr rt.i.es ¢ | so be
di sti ngui she usisng g%/hiiéé rr%‘?l%?gﬁg%gsmﬁ%hgégﬁe ghgggerlr?‘l ﬁ[}eodla%at l(?régard
t o dif f er ent PEAMESHOIHR VAl tisgck1Bncort ke ahipt @r spe¢e ebehweenwtivioe-deetryy  and

non-veritabl e rapidsCahré et NG JPRAi g g { f ers,li!grmtq%é&ﬁgegas,i v
slightly vmth.re% rd to the threshol d val ue whi'ch i"'s suitabl e for Tormng
the mirror sSgFRRISRCTREY f0In FRATRERL Pi &' F23®1 9 b ighndengithe

met hod aTor dieegridin?0 teeliiavemn onhat tBesbasiwheh tde Blidcdmd i o
threshol d va . ] nt | I i | e f di.sti.nqui shi n

di fferent tylg):e'%?%o Sifsgc%grr%?%ggér{réﬂi_ zlgﬂfgr 6?1111:%%15&??09%%?1636%}9%— ,rqcmeer?c%' i a,
CD, CD-R CDSR@F&dd @wDrepv¥BsRAMiBnc@teisstances, only by 20% in

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. Depending on the type



25 According to the invention, information tracks of the recording medium
are'traversed during the inplenentation of the method steps, this being
effected in e by switching off a track regu) at

utilizing ec?éﬁ?tgﬁdq}i 3%&10 recordi ng m%dl umor 30 its rm%ﬁt ﬁwggﬁﬁot he
appar at us. is particularly advantageous to actively inplenent traversal
of infor matl @rf t recks diTigi smads uMhe Al8vahs agodhiElle h&corditabdishf or

generating apfis/ sigRaL ¥ieral veysrHeteand, 599"&%%(1‘3‘/@@46’ tgygghg@dabsent
mrror signal can 35 bé ascribed unanbi guously to the 'type of recording

medi um  Fur t W&l Udvdit ageRdf the Pﬁ&enﬂ%ﬁ%’rl@'ew%féﬁt ¥ t hBifol Powi ng
description aforatdMant@gects exespharyegabedhgentie Itypa upder speadat hat
28. 01, .2U00i n(genti oR }]s not restricted t

th
exgrrpl ar ygnbora‘?crpernq?%elg% tH8a. "' ENE A st T ]gh]F%wﬁ%oﬁgfﬁca?ggfaémmtl c
illustration a)fflaxmappamabcﬁs tatecofmqngemaz)ytbé itineemt i mm 15Fs Homel 2sfows a

di agrammati c t| eCrHJ‘I_tary rrtgtq
appar at usaccoﬂrd4 ea | nve i on gulrne CLIOV\n};eq}tae gagr am of htl%{eém
signal s occurfrner@ienwn ap@taaht ushacevediang te e ifvehsd oho1BEigake 24shows

a bl ock di agnangiaf, a@régﬁéﬁéw%{?%{ééf‘g th0 BdiemhRveRE oy Figiegr pshaws a
fl ow di agram of ™ a net hod accordi ng tothe invention, Flfure 65shows a fl ow

di agram 6f a RRFFHMe ofta hélSﬂ%FﬁbElﬁ gt ee e fovit 33 T ovindieadidnd of a8
further vari ajic@fd he.qrt hod. Rirgur eaéeShQﬂVS racReETRf | feti husidwid@n zof

t hedi sk type ntification rreag an a@dv%r at usg)Oaccor di ngto the

i nventi on. @h Sf?%ﬁ%%‘?’ncﬁe’aﬁf ¢ gﬁgl “BE * ot put by the scanning
means 5 (not| | lustratidrtieeepores pedvisiant hresktodel Yat uenfoppernganid
12,14 and a r i tr 13T r 0 uni t
12, 14 gener ;gt eggg%gt %?g%ﬁol &\?aqgiel%rgH t%/n}loghﬁ:%ga e‘lg{géié/feélfn %r %rﬁh@qe

si gnal - f 6Pni nguprshald valus, ablanfigaeys Sisiaintbe g usari E9of ERAESShol d

val ues are fQFéTEQe whirght ar&camphés easespegihé ed, as wienuppede t hixgplael d
val ue UTH and V\g ihr es oI d .val ue L(lg The 5159 qr signal, M RBO%ener at edby
o & 0

the mirror si i ¥gLHAi tS1ErEsdedo an cheig sesgnd
referred to asaluequéaryeaanpée Ihd vahe t@xthdel 'olme Theetunhbtieghs laf

t het hr eshol dv, forag ng | t ¢ 14 th i.[.ror I far t 13
are expl ai ned@%%‘?rmr en;l'det é}ﬁerSrb V\7. %QdFT recee{t?emﬁ{ce;/ co%ugltr&|W % co%%t g‘@edges
(posi tivéli n maknexeppiar yhamolpAertibe opdvhateder okhat ghdle MR aadofafter

a period of t{ge WhicArbs deg%mimed B¥edn exber nalfllchﬁ'h%%‘é“ bed cl gek
signal, forwards the count - 28.p1.2000 . Z tg a laq bl ock 16,

whi ch serves WaN8Re2VAF HaY | o‘iﬁr%ﬁﬁt exptht rigt & 236“-36’3?& nh Fegdre

i nformation fns@mzé@ﬁ | Eige C M@Chfal]ﬁ.léﬂ'l,d fioranar thddnygratsman the rt.he T$ai d

| ogi ¢ bl ock. s_connect ed a 05 he threshold

val ue-form ng % #?r?@.ls ﬁrevgrgr %o fﬁgl#negfh{éh?y recgf:lal ng rr?éndl um
the cont 26l uhinp28gsbeckf ieasl tfentie Jtrhr1els¢10tdanaliuéoﬁomgmgnubettMra

threshol d val 4ggeTH tQobe ggiuedhe | akt er jdoesaeh rgenerdll y %Qr(r?%%pl
i ng d| um

t he adapted threshold val ue 10 for the currently inserted recor
The consequen@8C8FRiRARE1PE (Hat Hife FHFFOF STigMAl MPRSChaREFEMGRNENATed i n

response is vmbkepcan:fcsmrrrm tona gheatq@iadity{esgertioxt@dtholihbscbeiditg
i Le in the nunmber of countable edges. The count Z then

mani f est ed fo# e g v PR A Qﬁ
assunes 15 a ?irg SHVEREMPEr 1Walty e sinplest exenplary enbodi nent,
the count30Z i s conpar@d deana‘-a(gammlwnaﬁat uef nthenmelibokdogiceoiddsig 16.

I f the count |;bestﬁ§| O%QQﬁt‘iBF ueq %ltshg%n the F%Sﬁbq:‘;}ﬁrrg 3 fidestt diype of

recordi ng nmedi um for exanple s in ans of an out put
signal T1, whtheeshelgr ¥adhee agrd aELrSé@tﬁﬁkJGIW)eWh¢§he§x9ﬁpFl@taaDVDrr|0§?

otherw se inds¢ghgd. cAh! ¥e tdrdyPEsHey ofitRCPEghPE FRAreFoNaThiRehas
determ ned, the sRECiilGHe ALl RS LOLesnel a8l ig:dd! heafdnce e
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,



- 25 and the latter is then adapted, as described further below, for normal
operation. Refinenents of the invention provide for the control unit 26 to
successively_s ify different specificatjons for the threshol d vaI ue THto
the 30 thr es%{;gg@é%ﬁg-@%r Pf‘ng unit 14, ~t% "eval uate the co%

out put signals of the logic block 16, to t her eupon determ ne a d| sk type Tn
froma nultipheri dysetodids K pgpest anelcd od oug pmedaumomsespandivregi .Oouthput

signal T, Theceeppry WLselves |orcolerng: 35 speertLoat ipn valiigse ] nterim

results, S or ar anef ers. ock
descri bed furthérenys oaf aﬂfsﬁolrpeﬁfér:m emafrarfmem,ir fthet isome of -the -

28.01. 2000 F gyre ¢ishews,a Hi agrt@mpplLie Eﬂ)éé@ﬁéatéingf tReMdIY &l gnal
detector 1 of an apparatus according to the invéention. An envel ope signal E

is applied t8XpRBLEnpHe tind IR TIPS g‘ﬁ%$ M| sTRFEsEAN %t Bedl 5

out put. The eavehgpe ﬁlil@mlabtk_;ria&;egﬁi'tﬁfﬁltﬁﬂ fgurn adimind zed hi gh-frequency
DHF by neans of an e veI ope det eCtﬁ In the exerrpl ar nb?dl nment,_a peak

e
val ue detector with a'sl ¢ y ‘?8rﬁln Sgﬁofla vardests usedg%B itd pLﬁfpose,
as i s indicatedfementie bhoekhplldusvaadtesn it ofceisrttedenveEOpefderectﬂm 2.

The ni gh-fregupacy 4 d s,genepal st pans, of An aoal fguerto-didldsl

converter 3, to whose input a y data si
Figure 40ho@é adéélﬁ@ﬁﬁflltc EN@@I@ dPégréﬁF@?dam% I@I%@Jr%e Heabr ity thet he

invention. Angepth¢akd.ecordnieAReitum, 4, wWhbeb hasn dbRgr apaeyi Cadrh%’y
i ndi cat ed, concentrl cally or spirall yﬁgrranged information tracks 2 IS

scanned by nEahghéfYa Ilf‘ghf:eﬁ@ém B LgehBPAF edPIRP S SEE&Hini TRF me&h3C 5.P¢rhe
| i ght beam 6distifgthishechs@sdthg efthect edrtoom $ henapt iwial checosdi nge medi um

4 and passes g de oty of el el of (LG SSANUNT PRADSN S MBI BY 1S

converted in a si gna into error signa SpPeci fi %S track
error silgnal FOE asdafpées ewrdtespyral PBhb?@ﬂwwmpd)f et et akakel 25

out put by th%ﬁ%‘ié@ﬁ' NG BANS @ mdB€adat arabgnal, Ebnks ie@ueidead '&ER{
digitized hi fre(iuenc signal DHF by means of {he anal ogue-t 0-di al

converter 3, S%ig@ﬁ & grafh |5rq=%rq otPhetl'}ﬁ rFBF%PQﬁQI V(fét‘%%tUPlEh o’nsthe
one hand, andutieadldeneiul BiiRmgt ege ﬁlfﬁBEYS§QQQQ$t9@t3Qh@f &an e t he

th hand. The t to. d I t he dat |,
oiner and.  The ST ald ot a0e, Tysghucet gudomRdyla e the kg ghonal
it as awtlio shgnaliroremtenonlul eted tdat a gl .offhetkavelpdpeadsttact ovf 2
described wi ttﬂxfe%%rl% 35a%9e'§' QuLEqL. 'i%elno%ne{rézkt'féﬁa 1&d §89€5%t1%' yfé?ﬂ

Figure 4; it is mrror si tect for ex
track error 9l@r¥aungpesdwcm h@lﬁééegnér toPesi ghal TEEOBERNG] @@%aguﬁ%d by
means of an amal oguetive d] gistiah converheer3'alithe @b gitbzrd OGN esK@r -

12 - 28.0L. 2%%, DVD-RAM and others.

25 According to the invention, information tracks
of the recording medium are traversed during the
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 1is 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 1is understood that the



signal DTE is converted into a signal DIE in a conditioning stage 8 and
forwarded to a signal processing stage 9. The latter al so recei ves the
mrror signal ]g the mrror signal detector é]o é

conbi nes the tq%ﬂ é&% n%r‘outputs a srgnal to a track reﬁ 1(2 2&’ % The
| atter forwards an actuating signal to the scanning neans 5, in order to
di spl ace t he drasetrdridm t hes radill divestiobatedt h tegartheo téxenplacal

recordi ng meQi 9 A mdit 4 hee SVEN  Of gnlghgoggr?{lr@gad out of the recording
medi um 4, the radial displacenment serves racking the |light beam 6 on

an i nfor mat i di FHECK 25589W$ he aoptd Ik ¥ 37k & ngliddbEFRLiopherdfas #R the

event of a search oper apPirathe g@g@aalﬁgveaeaheofmblggtg@ Pnl ng neans 5
serves for the 15 traversal of a d{edeterm ned nunber  of ormation tracks

25. The ndnber BiFq rackF ¥ avelsed Adr B et er nith HStﬁattPno%‘ cdse, #Br
exanpl e, by counting thex@oslarye edgemdifmertte mofor sirgnal app&rafhe

result is used to di splg&ia {\ang Qntﬂg r_rgggg,é %orrespondl ngly 20

radially, so that the t7ack sou i S reach in the nost exact manner
possi bl e. Th& e i Zedshodss aerdi@gmsiynaf bFPiicelf exignals focasrrégdal ati ng

unit 28, which OUt puts gnsignabphehtdsi ¥ERGraRhicab %ﬁm%”%’?xtv%n‘%flotnhe
scanni ng unrt 5to the 25 latter. This is done i'n such a way that "t he | i ght

beam 6 i $ focl‘lrs%lélr%n‘l o THeWSnf G rralPJr%‘ﬁ | aferrgtan heCfec Ati ngPRRERGHFA.
According to a variant gécéheihgvest tne mkrenft@@us regulating unit 28 has a

further funct] i n.a speci al er at state vi ng the 30 foca
poi nt of the Ji‘?ﬁﬁe bean? 8°1' ?hgg&‘?’l i3 28t (9 orR oIFngh r%‘é%?’aghﬁgmgal um 4,
and of eval uating the veheesnuvénthenfocus error signal FE that occur in the

process. The } eté“ ckigss of tﬂ%vpr%té%?g'a\lne bayes Mﬂd&%ﬁm’%rfs LRe

i nformation Ia Is determned from presence an e relative
spaci ngs 1&nd vaI ues of ®Wakhad/in the focus error signal I f the

recording mediughis @ nyh&wgaﬁerflrcﬁ@%ﬂa@gaxﬂeerfura ﬁdkecrrgleseaﬁﬁaﬁﬂd ofhe
respective spacing of a gl ur al ha\é of layers fromone another are al so

determi ned. The focus rERGI&EF 13 - 28.01.2000 unit 28 thus serves
as |l ayer thi ckness i dEm;ruf:ecat ishiowieads sehenasa tspadi rmd tdetiidn cafi gheneans.

The control l%k d ch %%ﬁx\é%%ﬁtc%t% abl }n%Elntshe sype %f OQ{obS‘%atus

recordrngrre I~ exa PS5 11 Ust r &t
di agr anm&Oi caad:yoa@lla@ i ﬁéepé:@@entlrbmmqurn t hiks hrghréreﬂneoqh/putiaﬁﬁ t he

control unit 264}81 Cﬁﬁne%ﬁ@ht q & Rey Bt Wy Stg0ak-48E 8REOhednknsoNder to
set a specific ?hres hol d val ue TH, as described further below A further

out put 10 of %héu%ﬁ%%lj BeTe)26 1% EBAnEEt & F%r?ﬁléo%ﬁiaBElP@gGPéf“éPglo in
order to swrtﬁhlthrz regul aher of miemoracsogdang fbemangt heiitvard antrhef the

i nventi on, rde control hi s. 1 egul at.qr suc wa

i nformation thﬁﬁiflaﬁsaare aac‘f‘?’ VEe?ry W%veP é% Agzbut Bﬁl 1%.%/%?1*?3%%5 mi fror

si gnal détSect bhrésheldomadareedH,0 wini¢mpiis ded He come roiruoort s2@nalhe type
of recording ggdj Urdr?‘fﬁ I ylger ngscagRed Jo& S5t edvg‘l Pant! he signal

R R
communi cated in t case appropriate froma plura confruni cat ed
signal s buf f eP13F¥aleéqyi 3 WW KelyRE ad Qﬁ]%ﬁdrco‘ﬁ%b@é frfadils of

the mrror signak dats@cwechﬂmdd dWwwamensyetatiedshb1a0ka1det gk \wnigh

reference to Eigyre 2. The epuelore SLANInE | 92940, Uil gpass

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 wvalue-forming unit 12, 14 and the mirror
signal-forming unit 13 are explained in more detail

35 below.

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



25 frequency EF1l of which is variable and is set in accordance with a

contr ol signal SL1. In the case of the IR filter illustrated here, this is
i npl enented in that the systemclock signal CLK is divided by a val ue

speci fied byFPPREIOSH" chﬂFPs/ hal SL1 and tife frequency 30 the8 - hhs2been
reduced in this way produces the operating clock of the digital |ow pass
filter 11. The Htower lidwel opbiatikngl €] oekiah tdeardenv pasanf ié&@lué&lohhe

| ower, too, he gut - of re cy, EF her eaf . _The.out put _ Si of
the filter ﬁﬁltg fejg tco(?]tff{sl mgk{r'eLgr 256:35 : ?1 ?%c?et%’ nreﬁﬁﬁ"elﬁrdggf‘gﬂgd Es a
conpar at or, f&PTexdmpl EoIASchHldiaky 1o @mﬂl fstweodf |1gtﬁ|oarNadmort hteo ntheor

si gnal - form Bd 1 Wnito i3 191 6RES Gase conpar er§1 gndle
t hreshol d. val gel TH O({ll the val ue of 5'ft:he S|§ét%£|F)IC§ |Znsemgb ve the tﬁreshol d
val ue TH,t hef _threshokd) vadae tfr?er“\}éll%e Gk h3e4 mrdBr sﬁfgii%ﬂ MR is

set to a firskteanige i Rhichi 8ypasecto ﬂecdrfdlrafl Reiekher thandsohihgoyal ue
of the S|gnal FI L I6| es belo the tpr t} dv Lue THl then the mrror signal
MR is set t8" s&fond>BE gé Phi s tasetPoeEReIGal UP Hie AERBRENAG to a

second vari ann,ltt Rd rtrmtresmtghdl viad)um mg mm bel&e(tormareeslatthieeﬁl goak FlIL

w th an uppe g%?ﬁ v.al l.d val.u In this
case, thep\F/)a ue of qladll r%?rglgls_‘ﬁgﬁg %ﬁcl& |s s %[%Ot(ii’ l?ch]e&va?hlé €of the
signal AL |fes ab‘iﬁ/% tﬁEr‘FQPlt}éYOf ihee tipper rhcesdohd vaieuh\im'.l—l Bhd it is

set to 0 if thaswpuadf dhecpignals Riad i €5 bgl PWoth r
val ue LTH. The \?\aéla%le of the mrror Ssi gnal M?? lr‘?‘err}g,?%s%t} \éﬁ t‘H(};{as ?on as

the val ue of 185 FRELSGifhl 1 FeFROBERWEEN VERE @ﬁﬁé@rﬂ%%lc’d @é‘?@eeUTH and
the | ower thoeshaisbeml artbit, @i vase by ﬁ@ﬂﬁféé@ednfBQe@Mﬁf@ in

t hreshol d va r..the-u el esh Id val n e |l ower threshold

val ue LTH co%g‘t%a-ﬁlﬂn%orII no Qﬁx‘;n& E’g I% &s ér%fo Cﬂ‘fﬁ& %bnt F1 P RYUBREY. It

is advarﬂt%ge@uéarmmm smmllaeinapvalhe t hreshol d val ues TH or UTH and LTH

as a function of fregqyencype q':k gi gg%mégg\égas&\y ldrlﬁ{eﬁl]tfz i st}%ow ded
[

for this purpose, whlchfllter |sI ew se d as & ‘ilter.
descri bed wi ERUWSE Zeght dOFPeHEd i Wibh #1 CQW@\ﬁbefVahﬂ@qménclyl EFIZeof t he

filter 12 |sm@rl|cedop<sc1a iGDCtIlfontlQé Ebemerucyeéoybéedwtm ther s¥yshem cl ock
signal GK bé{j at‘i{ or sgem fi ed a coné g Si gr%la SL2 to form.the'
operating cl GER of thePF FFBFelf P oft ThE F¥BGt Odi FRACTGH NN SBLERY ¢ er
12, the &0 gnélorFlixalamlavar age, valsuelzﬁaieeate@rrblgn gteaind requencyodepiuat i ons
is fornmed, b ugof it a fllte cler stic, and

out put as th%’éeéllzl1 dﬁrvlal ughﬁl’g Eégf ?Ff%egér:éri thl}fs %C%%%gg\‘&an er’agl?@ unit.
The t hreshol §%¢8PdE T i sSPYRd diifecoitheswitse t Hadiiaated .si ghittef or bhag unit

13 accordi ngtiypet Itey fb!EStré/@éi:élﬂﬁ d@rﬁé‘dﬂﬁedhago\iﬁ’eeﬁ histBemRgeld,! U’éﬁéat ed
by a dashed llneﬁﬂtc& ure 2. h} t ageous,. however, to feed the

threshol d vaF&&® cirhré’gho e? PRI ngyadmier THa, 15hi an¢ot hedt he
upper tHteshehdl the latter is then adapted, as described further

below, for normal operation.

Refinements of the invention provide for the
control unit 26 to successively specify different
specifications for the threshold wvalue TH to the

30 threshold value-forming unit 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 wvalues, interim results, results or
further parameters. The logic block 16 can, as

described further below, also perform even further
functions.



- 15 - 28.01. 2000 value UTH and the | ower threshold value LTH fromthe

t hreshol d val ue TH by means of an upper hysteresis value UHY and a | ower
hyst eresi s vaI anpl e by addition or subtractio

mrror Ssi gnal Iq% ‘{11 oﬁ?put and feéd tho a frequency couaqeql thin
the mrror signal detector 1. This frequency counter operates W|th a fixed
clock signal CL1, whiklgwen beshodapt eddingaateeitdes- sgdoisftim triamerf bat i s
constant durimng 10 operaLhonieddddie EXERPIAS Vasehedi gENt. A8y it eausncy
counter 15 is desi gneggas ane é‘tﬂ)blt count er a\%o%%ﬁ%ver??owc forns tgﬁe out put
signal . If tH&®uipuensighal 7of ehectprguéendpadolinte? 2BPiLsetlo traveta

hi gher frequengyit t hetn prow smqrwosr rr%d@nfaqr Mqut Pyt | peekBatlSaval yesof the
hi ghest 01% of the secq d h| i count er Lta ng ot her bjt |s al so
0 estfe

sui tabl e Por RHR pur fendPhg dhIth FFPeEReRdy. TR ofit put

si gnal of thelfgegienty hd@mﬂtfe:reqlﬁarfay EHE heyl npeénsi gnal aaf amlr@gope bl ock
16, which setg {he condrol signal 8@}1@1%@& Ze‘?m%'z?u&éhtaccgrga%% %a fhe!ts

i nput signal USing Specified resho vatue I accor dan t

speci fied al gtetiedigr ovitbi ig alewbyedoraling. Ifhled exehpiady arsstli fent

described enabl £ ﬁuﬁ%é@Cta@ &"sOfln%h%%'edV'l% 43,0, ghtjai ped, eveR: yhgn an
25 opti cal recordi ng nme di um 4 havin storage density is used, such

as a DVDLOf orofex&hfl €nvmrre gée r¥t 2of W%hhtlrgélclgr&%’seéicﬁ’g DifFeqlignci es.

In this case géhergnvel opeysi gnadarks i s egnpared W dha Bodheesholidgyahye TH
in order to generatge th mérorm}sj{g%n MR, 30 Sinc t?e envel ope *; nal E
i s modul at ed OHFYEDYeEbOUt 50% WPPREr edpEitt t & t HE e e 93

track crossingigmal hercaseappliedording media 4 having a high storage
density, whereas this e e. C f ti opa
recordi n% medi a, such rl 19% 345 ?kﬁagcasesﬁfﬂé}“aé} f?ggﬁgng?f g\é%g\n P g
adaptivelfil tde%iaq, aqszoaﬁéngr@m e mrmm{&nr@tmehtreﬁorcmg

frequency depgadense url t hivhicase BRE nsawhyRasmbewcautyof fifaeauensgy EFL,
EF2 at the be(gcl)nnl n

track cross eratian in order to su ess
hi gh- f r equenc ncengli;scafég Of. Z%R)br?Lfgr FEFiaﬁge?infdm i3n nErgE[S
instance, in 2be tseguencied dgenedng heft radk gtitodsdang 6 r@qmjemtye@tby
maxi mum track crossm t r r ng. s ed L isto
say as the fr%q ﬁ@nlgfg Q‘ﬁ q}fﬁ?’rrg&’ S|f£§PEI\/?%%h EGeSES ﬁs'}lsof‘f:ag
frequency OEFlraﬁbleeteEszreml ntheasedtmaér deecocdahgomedeMr efueandes
Lhen necessaryaleopass, JOMBLASoANE18ALNES (e LRECk sy ot ab) on,
the cut-off frequency EFl, EF2 Is decreased acgqal n. In order to take account
10 of the rel WREYEI \ thatF ofORYEHTLECS ot Banawidht? oflghel effel B sP§Aal E,
which is of thererdeng@falBgnspeaderoédonlsy 202%k aerde.scrsilbﬁd,l tie sagond
| ow pass filtg 12 is rovi ded f rF#he?%u e of for the threshgld
val ue TH, whi cR°FPIt&F ?’éac?lsgl?% idr'y %hf'}?Pées ih e 5“%‘% it ug8%f the
data sigRal HPutndtt bys e t hearnivbopeagiggnal Ehewdadla rejgrzel citiséd f or
exanpl e by ecesa%kegaylaftot he diepar i dg MEGURL dqubicFhanggs i Bukhsy

reflectivity, or other interfering iInfluences ass

al so adapt abl ’éeé§sa ‘Pﬁnc‘%h%n R I gue etk tahe GOStIERY - depehBiéph
adapt ation of sﬁ.bﬁaﬁl |1tser§eélt01%l‘@nﬂ1ﬂ§o@nsibﬁalr @@te@tfb&‘s'ﬁ,g bheauancy,

for which reason asure th| enc tobta e Eromthe eriod of

the mirror si aﬁﬁl % "bﬁ |§ 3%Ner at BB-By “HedfS§ 81d t he

envel ope 30 here), on the other hand The demodulation stage 7
serves to demodulate the data signal, which 1is

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 track error



25 detector 2 by detection of the peak value and slow falling, as indicated
symbolically. Figure 3 illustrates the typical profile of a nunber of
signals occurring in the device according to the invention against the tine
t. The out pufDSi8 O?ﬁQF%KF%orrespondrhgjid’the filtered ef¥ePbpé®8Pgnal E
is free fromhigh-frequency interfering superpositions. The signal of the

t hreshol d valsignBHd WiTdh iiss obt@nvedtdy | omtpass f$igrailngDITE’ deinhved from

t he signal Flgndftf5hfggungggg Lo @ | aerﬁ?gﬁgg ddany ghee§|gg$h nEhL and
o

35 has steps on account of the |nterna clo f t e filter e mrror
signal MR WHiae S sLng | ssegat 8d §§eld@éﬂ@éda&SQwﬁeQﬁ{Nﬁﬁ MR MArFpgure 3,

is formed lnstlfR@%arm rMaR qur&@kmf 05 n@hém'rilr]z%rbYSQ.%@%q” a%e%ftotrhelsl gnal s
FIL and TH MR is at a value " %ﬁs or or whe - 28.01.2000 the

signal FI¥ L it ene ans! 8 eatHe fﬂgr\ﬁm Gnchey ivehs oa ALBPAL

signal MR igaat al owaek th@g\aalalﬂ.%ro when tie sigieded| Leoswabaye the
threshol d val u TH The arron/%H) di cat es t.he period th of .the nlrror
5 signal MR? Pt i 849 Engt BF dPFGPRE S MRSy SS%ﬁb ¢rdGhehy

whi ch iS|ﬂiIdﬂEnna¢m tMenlatceradapt&H¢madﬁahfdaﬂe¢trms ﬂithndegardThe
met hod, enpl qyed di t gr t dependent
P! Y th@ tog)eu%”p!ré%r@fﬁg n[E%{hmR ISI £ EqW ?’?—:9% &P

formation of 10 t raneter mrror escribed wth reference
to Figur&02, QQfmﬁklFgﬁdnﬁﬂmxp%tEbeaFGQQQQ%ﬂﬁmW%$bu@ldnmtﬂ?|§aﬁéﬁﬁed

fromthe dat aisdfnedenbysaeans ebrt h@a%&‘i@\'golt%éjeﬂﬂj}{@rb@am' & bd an
subsequently fi tered in_ste 3 %é ° means of the filter 11 taking 15
1°°T

account of a CHthQTFFCIQRgEERE I%?%quQﬁﬁﬁ}eﬁﬁﬁﬂ%) i BRAFUR B/i s
t hen conparedmeﬁes$epnckheméwhmtthfeahebdrwmlﬁpéﬂﬁﬁmommanseotaaheunrror

signal formn The rang r or, S ale MR, et ¢ p d),
to a first vglfoqpentl? 1ftzhe ?l I {Egr ed nennqlvx.gr | ope srlggna? F%}:???és a oveﬂ’ﬁ:
t hr eshol #5valtuem Mt sahd ¢ aase@bﬁde\‘/armned i punbes befowinfiermatdsol d

value TH In stepg).28he trequanriedf the FLEERE St9Rakr¥eB i fiadet gjgm ned
by neans of the frequency counter 15. The value of the cut-off frequency

EF1, EF2 25 i4chedmmtpecdadra Fhdt F8fcof Ge $¥&BRcRcy Dot TR RF oS gnal
MR in st ep fp)osﬂsﬂz@ngd@@st hef tileekntr 0681 BYgaper MIrON Tids AekuYet is

concl uded, branching t fir ste subsequently akes Iace i.n step g),
ot hervise t naTEthoy i amiatt | The i Fraliherd UErhe’ fis ot FEPRRYedY
aver agi ng0t herahval bpe $|ogn1ahaE ltyierrean@clgf solghtti | 1er re2chEd simvdéhagi ng

| i kewi se tak s fHact ibor 9f,khe frequency of the mrror signal
MR, in thlsq§a£%8%§a§or@gs gn FB Sv%rlatlon of the control signal SL2. An

upper threshold vaIueThﬁHdéﬁd§&4QQM§OQWﬁe%ﬁb@ﬁ 35 9palludHErH & r Eeflofteed

from the threshebduyaliequiid ihdreanst of s} heht Bhehdphoeal dlest ﬁaun&dim t
14. The paraqgter mrror sl S case .set to. a E? Iue |f
al

the filtered ThvetBPe B tdial lﬁ%?W??§§a%gv%Rthqﬂﬁﬁﬁnqrﬁ%%mo
and to a2$ecohaitter. This is done in such a way that the llght

beam 6 1is focused onto the information layer of the
recording medium 4. According to a variant of the
invention, the focus regulating unit 28 has a further
function, in a special operating state, of moving the
30 focal point of the light beam 6 in the axial direction
of 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 1is 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 regulating



- 18 - 28.01.2000 value if it lies below the lower threshold value LTH,

ot herwi se the preceding value of the paraneter mrror signal MR is

mai nt ai ned. Ei QU r nts a flow_di.agram of an S exe ;&P di nent
of a net hod g%%rog%@éﬁrﬁﬁgl i nvention f()lfz’gi dentifying therzay'gde?/' a(g
optical recording nedium The principle behind this nethod consists in
utilizing a paddneifer thisr GersighabsMIR VST atleckaesporl desudifig-dtomn and/ or
witing to opldseal oh0 JLClLh gy MedeRe #ridoti DAt mEAAs, step aa), first of

all focusing onto the inforrrgti n |ayer. of the recording nmedium4 is
effected. This is dondy-Peahe!oftlite FocudSYuPSFVRE 9l t2 225 1 21 manner
known to the tpey soypskbEl egtimatlhereddrdimgt hedianuged fatrateantdlie 1&pval ue

of the fogus error. signal is a zeraq; the_focusi operation is

t her ef or egi ndicat gc\f%by FES- >Ol?28§%ir§%8§se. Q?ﬁggf‘@%aggf?@yt hr 88hol ¥ val ue
TH for form rignddpendarrtor bdiogrkal iM Rthssspetgdiied. Paccoudipng t ofonehe
variant, prowu.si is]majqnej r rf L g ep: 20 repeat £dl y; this
case, a thre\sq%i%bvlal ue i (?s fs)%ec%ﬁméd Ellé,l(?l ntg_jgt h@p‘%t hr{?'passlfa I%l?rééltext

bel ow, the i ffbeqtas lspethfi egderen thenSeEpedt e RS Ifidrdmaneer ¢ shobd

invol ved. The,fauntey, 15sf el raveeuUntudindf OBLY bR . MR IAfrt8idanabu i f or med
by nmeans_ of the threshold 2“:1 val u Tglram‘rjl;hls is specified in step cc). The

type Tn df r&or di MRS Y et &d FPBHFFE@dcoEﬂt bhet herdotints zi
in step dd) aregle)atagrspectnvelnded ntst epiddh, thisi medgm lwardrardf f Sor,

speci fied accor ding. i n ; i.s 1nvalved 1 f the ng Zi
lies 30 wt h%ng%$%n§£ %\41 %/g?%ggrbg%ﬁéégﬁbé%va uéeg&n%eng%digrmff ?%ﬁl% ep
de), a nore dener gbngpedi f iWais on Hegudiater byinhe guadsenge ofevt hetindh type

Tn can al so bg, glefineth byt hexsonki natd %gv@ylw@déﬁyec@f £RUBL Bp gL -

Accor di ng to a variant of the jnvention, after '35 step cc), in step cd) the
count Zi IPhatchadSechinEPEr nfheRets 364G LQ% d1118t F¥MeGipdt &p ca} t he
count i is incippenbed, tiked dohtstep oh)itt hes metrhed bypaches tocst@pnlb) as

| ong as a maxi num val ue_i i s not exceeded. .ln this.case,, the thyreshold
valve TH 1o nelily Sl suPYy, Bl HERRREY. dhnas toP e 5t eERRndi ng
counts Zi aressymwakdcemmunt cbiedd idutimg tdrseonict waprpperd oz nfnee af st ep
de) for deteréﬁb@fgﬂi € JY PEodRund d %‘J'E?ghaﬂg%ﬁﬂﬂﬁis@gﬁ;ﬁcﬁ stepaccl,

first of all check to 5 be nade to se er a type can be
anbi guoudPy dee®eRY Péd using the information already present, that is to

say first of all for Bhep idR)i¢Re)l exeepRtntOnpbYrtt idf i $heOtmyetor
possible to deterning L:he tégpel doges, t he rrg)t hod tl en branch to S%e CE),

bt herwi se t he 197pl oUELECERES | AT Ut t RGP DS LSS ddb BTTe SRERALE) . far
identificati omioh triederayere t hoclkiiessrof2  h&hpr cdrectliopse | aygnatovEering t he
i nformation | r,or of in a Is i fqappr i al.ey _ arate
a plurality o?é( 5 nge‘?s %f&ﬁlgiregglrﬂdﬁﬁégne flg%eﬁ +%'e Ig{%r %ﬁFcé%gss

det er ni né@ i nfXpE@UpREresEF servbs Weigh atlli tVonable emdnst st oFREL | &R,

which, for thg-sak8aRkeSiH Cit Yoorits-dil keWgag1 degj1gnat.edtas aLunbeZi,
for determning the t%ﬁ Tn i, stetlp de% Ste df%{,ls_ refe ablg couE_)I ed to
20 the or wi tHWeEnéIRoldsiRy &Béﬁa‘t%t 9 st eptly . LActBPUeREEEEdaiur t her
vari ant, aftethatephaakyastdrbeflsek sEegnbh) CIX per i didiicdevieyreat val uehe

scanner 5 in the radigl . .directiaon.i tarted., ThLs 1| peci fi.ed in_step
ab). The peri%ﬁ?%lﬁﬁ3§n€t ?%eeﬁﬁé%f%fé as %%ln ggﬁt ﬁzlfy%ée oFrreg'(‘:ISIrlﬁ?’ng
medi um ha® bethatst hblsi skt reduced in this way produces the

operating clock of the digital low-pass filter 11. The
lower the operating clock of the low-pass filter 11,
the lower, too, 1is the cut-off frequency EFl 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 compares the
signal FIL with a threshold value TH. If the value of
the signal FIL lies above the threshold value TH, -then



Figure 6.represents a flow diagramof a further exenplary enbodi nent of a
met hod according to the invention. In this case, steps aa) to de)
correspond to 30 those described with regard to Figure 5, with the

di fference tREPEPHCPAESEEATE the type TI g4of’ the informati &P 1Gyed0&nt o
whi ch focusing is detected is determined. Once the type TIn is known, in
step ee) thethpparadius set ttihrgsmitfopakstiigaallanMimose fsert tfack, Bordwocus

and other regulating circuits, are adapated to the type TIn of infarmation

| ayer deter mgﬁga.e’lﬁ‘nstée%l?f)dalsnef otr:?ra?i’oriléj’s ?ga&%ﬁ o‘?ﬁetﬁfé gﬁf‘ldéntt%e

i nformati on vayee ard the sypealn Gl rlecor depwethanmtd rieshddtcerva hesl usi ng

the informatipgn r a it = 2Q ;- . 000. appropti.at e, pe TIn
| \gﬁgm NGe | Iy rrg gtlyn%ﬁ Ok gOOf %%& tLal g é&ce%ﬁc%'

al ready determ ned. In general, e pe Tn can already be gathere rom
t he i nf orhat V8ALRead &DAST Wiase %o idialetalyr féd, for instance using a

stored table or a suptabl@idlgorid hm SsEeeRut heai-nbarnat ivgR read. & gure 7
represents a flow npl ary enbodi nent of a_net hod accordi ng

di agr am of an eXﬁ
to the i nvenfiBR3FGEOFALRE f¥hhy tHe COPRETEF dloptiddlr ELOr 8t mdli um
The princi pl epbehi nthtdsiso et kad ukO CTHSaRES ai NLawet | zhpgsaopar arel ¢
mrror signa R4n . apparat us r ing fr.om or witing
opti cal reco%EPﬂhg f#ed?tgl%. B$§%t’ha%ﬁegn‘é%f?% é)%eptr%ﬁ) ,I%gxd% T eSHE" q\/{ﬁ”ﬁ% THi
is speci¥q edighiset, t®n st éF chhé sveonpardd thia hs lgnalt POl diigmalalidte

derived fromhe Wata 15¢skgraludfor f EAPLUALER tha JO rual, Sgﬁea'ié\/'fsi S
formed in step d) . In staﬁ?e)v, a check 1s nmade_ to _see whether a mrror
h

signal MR cégtbéof &t el Paydr @&t Fhhesimrakhbll darse brdiow te is to

say whether tbeeval terekhbhe nivalge sigmal MR kaNRieNsceonshantmOF r&hanges
20 with a frequencinEiOR which may very well vary. Fromthis informatjion, in
t he sinpl est S¢IEEFiI'L0" of SFPLHS tlﬁ%c}il%%‘ée%f aSecb?¥? ngSnediamvalig ot
determ ried. khet biignadse& I hies sieétwagnofhthappkireshaledhwdlduerallkie 118TH

initiated by e ntr i i r pondi ngly 25 drives the
threshol d vafahg- Fg%mlﬁg)eﬁﬁ{yt&rl%ﬁ%?wh‘gllrrll%r)rﬁofﬁ’si gnal detector 1, receives
fromthe latter the PP€queREYyart cionsstdesehi bebriisvetha dduresirildnd

determ nes thaitgpeHpr e febpew BEr8BhE0d shepe are agdvenrmgenissy 30
i mpl enent ed ion to the descri bed a?oyég byt are not all
t

in addi t eps ,
absol Ut el y nEBEESaRY <k 0P e W HOMRSEERF di AE PG Tt FBAPAIER (1D 135 S ep v) .
a count €20 valfuecitiion sef fpequehayt &l ues | adnantagébaes pohmalevease, td m n=1,

one thresnol §ubtue it ThESrka il vatves dro) BV ARSLEER Ve
speci fi ed thfeskélidn alfuef mHuencrecdr dancsdwdilyithd downtpass Stihser) and
gi)ign;IhaI—FI Zntl(? ?12% t%%oél%@@izls%blfgo%fmﬁe%gé%? q?lhie&e];]\r/f;ilrﬂo%%es??%]; E
t aki ng accouSrtls‘@f"léeclfi‘@%%?n??ie@L%n%@/ EER, fddrirdspohd QSSFﬁébé@eﬁbi'gﬁy
embodi neERS deegrirdedtd uchberf iaboyse. 1The thie taresd envetegeescgnarFldri s
conpar ed mjt@h%m%ff¥§§h95dis varied as a function of frequency by
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 wvalue TH. The filter 12 thus acts as an
averaging unit. The threshold value TH is fed directly
35 to the mirror signal-forming unit 13 according to the
first wvariant descfibed above, this-being illustrated
by a dashed 1line 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



5 value TH in step c), and in step d) the paraneter mrror signal MR is
set to a first value, in this case the value |, if the filtered envel ope
signal FIL lies above the threshold value TH, and to a second value, in
this case thBDY&PRE0FERFI*Th it |ies bel dw the 10 threshol E&LQe2AM . The
frequency Fi of the mrror signal MR is determned in step e). Branching
to step g) ta&es;epljtmge iaF]idSttﬁ’pa g)okra tlsrpﬁefiik}fxbed rﬂaﬂ&fedtlmhifliﬁﬁlr Vighe t | h;is
not yet been_exce . The_ ti interval_ tl is selected su that steps a
to el are 151EFACad sURFIET ohtl Y o il e °F nehni WOFST FHEGUBHES H1 to
be establ i shedluEh&Hralarel of ldieefreyatrecyskis velsteoléld i rfdheexmmply Min

step 1) aftepthefir; et erval 41 has been exceeded. This storage
operation carE?ybEl or%i“tl'?{gdtoif only a LEsail%gl e threshold value TH is 20 used in

the method. The i ncr @dentiing ©f ThenabuiBr ivabedhi opipaltspad ffed Val ue,

in general by theaaldecd, ESustep Mid s @ sRinecessar vnidoy Weigdal _
plurality of threshold values are used. In step n), branching to step w) is

effected as GPLEFTRE udti| TPRE cOGRAVEINYs S8vBLkEEedenehatpaci FiER end

val ue i max. $ubksenuenbky, bsngakep EL1fhesiypr ofarneer Ebapskabl iahed, it
general ly sufficing to difs.ti ngui sh_bet we ntFi =Q and CFi ~(%. The invention
guar ant ees t RSt &S Signal "M tan 39l wdys b Feimet it ed By #uri ng

that infldd mabperatiacks 25 dihe hexespdrdiyngemeed iment ar her aeegednay t he
same tine as g dJp! qeental | I sg;gr‘ti{tg el hogh stens; « Foc'él%ﬁx{'éér PULROSE, the

normal tracking regulating no track regul at or I'S I nactivated
prior to 35 OVSITEREN afQ10RS oEheheutinugt $dPdd- stLép the ewFnut reberalat ed

at the end obft hedastrreifeiy Rumget nplenensat ton wivaethodhsgees V) to
p), the scan Wans 5 bs driven.in such a b?at |nftor rr%t.l on tracks 25
are traversed? NS&pf BBy RFRVESEC ot S BAFFabtYF CutbPystingg ghesggg

oper ati ng5 node lafe toe thackhigpesat or WY Thet latcomnthhilghe stcanoungeneans 5
= o bt R egeRe ooyl SLonl st BT QIR
for readi ng fdemarghidioronr itthiengdedivpdi ddlequrint Wi nfhaedudpd) Hagnay neans

of disk typegf the frequency counter 15 forms the input signal of a

logic block 16, which sets the control signals SL1 and

20 SL2 in accordance with its input signal using specified

threshold wvalues, in accordance with a specified

algorithm, or using a stored table.

The exemplary embodiment described enables a

correct mirror signal MIR to be obtained even when an

25 optical recording medium 4 having a high storage

density is used, such as a DVD, for example, and in the

event of high track crossing frequencies. In this case,

the envelope signal E 1is compared with a threshold

value TH in order to dJenerate the mirror signal MIR.

30 Since the envelope signal E is modulated only by about

20% with respect to the maximum wvalue 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 EFl, EF2 at the beginning of a track

crossing operation in order to suppress high-freéuency



5 identification, having an optical scanning neans (5) and a focus
regulating circuit (5, 28) where the disk type identification nmeans has a

mrror signal-formng 13 ) , a counter ( 15 ) and an evaluation unit
( 16 ) , cha?Q%?@Pﬁ?e(ﬁOFﬂ “Hat the di sk t¥pé identificatiorf8:d

furthernore has a threshold value-formng unit (12, 14) for form ng one of
a plurality ohtpeserbhe thméiW@n¢eﬁaluQSJ@ﬂH)foz Appanakna acioor ditig to
Claim1, cha dj n e fo uni t
(13) 15 are %g%h bég to %Qoutfl U?H %eégc%g%%%gﬁ af%%e)n a¥1dat%o T he

t hreshol d vahasifwmnn hgadki tu(q,@_snl@) spaed hatist héheoufrut@qck( ¥5)ogsing

connect ed t0s3ReQUIPULe Of thg i fEOr: S gagp 401 pho0 fdudds) 8rd do. an
i nput of the evaluation unit aratus according to Claim1 or

2, charact er "2&d°n FﬁgﬁaﬂheMngaFéF8§ haEh% Héyéﬂ3ﬁﬁlc@ﬁ%§%en%%nﬂ$Elcatlon
means for dewanori ngsthe @eot eioid Mead@yer inhi el deaversoanalnfoar meghon

| ayer of the_ecordin 4 paci ntification 25 nmeans for
det er mi ni ng Fﬁ@qgﬁggl%ﬁ Hg? ﬁ %RBSFHVO %ﬁ% Ig§% Yardg Eb@ (5o £
i dentifying the typecaf anoepungalopecatdong nele unsy)o £ havi megudrecy

Fol lowi ng okhad Steps: 38 aa)e JanysLng; AN 9,20 JUor 881 kAR Avero gl the

recording medid J sett)ng o POSSI
t hr eshol W0 vakdest T Hix)e agrl tehkey gE@airatd ofno@ﬂl%tthﬁmr éxarsivglnianh ( MER) thehi ch

threshol d ValeH%e'l%p‘énséJiéﬁQieEf OrwBReigensr a3l Nthd herdbtr o S cdd R) at
| east for one type of %cordln nedlgn1(4) CC) cou % of transjtions of
the mrror sPndRY¥ RP *REFLACERERFLPREE the S%"’Fé:l/l BIBRGS5 2L Hest

det er mi nati on2ofist herdwipged Thdr othehpurecsrdiiy fnsedmlmr@ (tréb. )thusé stgo1de
COU o2 i L A LR BB G S (B O chle
the count5!|i empilitaxdent pf 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 fredquency,
for which reason a measure of this frequency 1is
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 illustrates 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 signal FIL 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 comparison of the
signals FIL and TH. MIR is at a value ‘highﬁfor 1 when



range of .values, where nis an integer. 6. Method according to either of
Clainms 4 and 5, characterized in that the scanning beam (6) is noved across

a region of cor di Jedium (4) whi is 10 larger than a region which
corresponds ?@%%OEO%%%N@CEMH city tclL]7at occurs. 7. :ﬁ%dmacg%?@il ng to
one of Clainms 4 to 6, characterized in that steps bb) to cc) are perforned
a nunber of tiheessigngilf fdlents thedsWoltdevatheegTetdd vBlbei 1H,sewhibheeach

case in stepdfy. lr&,eé\@é@q@l@f:&prgigﬂﬁioygee e A &2 @ 1BeA &0 dhe value

characterized in that after th n determ ned a che 'S nmade
to see whet hét WhRusFRg§ aBaa fH LthJeif alﬁ%ﬁnﬁheormraaﬁéxohcb pobse bTE. 20 9.

Met hod accordityg 4prene2of iGaidmek tnd, p@P%éCtl%h zed J difatn i peo pet hod
is first of all utjl hifd for ]dentlxteﬁolng the t e information

| ayer ontd whidbcdbiy i &7 1 RS l?‘?fé’t—*% h%l%%‘f&?glgst%‘? t heack

appar at us ar emtapieg tirddeersy | aydrch yae (Tka)litkat, haﬁdbEﬁBndet %fnTn)ed f
in that infor[EEt' r o) n £ | ayer and the type n) o
recordi ng ne |ur#t?%i(§% ng'?telﬁgfn ﬁ%%@% ‘!S i?h‘[:md ?grmatl on read. 10. Method
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(4), conprising oW ng- net st eps ing o coun al ue
(i) to al8taracerinte 50( i i nfut-off frequency EFl The filtered

envelope signal FIL is then compared, in step c), with
a threshold value TH by means of the mirror signal-
forming unit 13. The parameter mirror signal MIR is
set, in step d), to a first wvalue if the filtered
20 envelope signal FIL lies above the threshold wvalue TH,
and to a second value if it lies below the threshold
value TH. In step e), the frequency of the mirror
signal MIR is determined by means of the frequency
counter 15. The value of the cut-off frequency EF1l, EF2
25 1is 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 value LTH are formed from the threshold value TH by
means of the threshold value-forming wunit 14. The
parameter mirror signal MIR is in this case set to a
first value if the filtered envelope signal FIL lies
above the upper threshold value UTH, and to a second
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@Au@%ﬁé[ ;recozrdlng media 4. To that end, step aa), first o
focusing onto the information layer of the recordlng
medium 4 is effected. This 1s done by means of the
focus regulating unit 28 in a manner known to the
person skilled in the art. In the focused state, the
15 wvalue of the focus error signal 1is 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 wvalue 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 wvalue THi. This is 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 1is specified according to
which the nth type Tn 1is involved if the count Zi lies
30 within a range of values bounded by values m, and mn;.
In step de), a more general specification is 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 c¢d) the count Zi that has been
determined is fi\rst 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 value THi is
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30 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 step ee) the
apparatus settings, in particular those for track,

35 focus and other regulating circuits, are adapated to
the type TIn of information layer determined. In step
ff) information 1is read from the current information
layer and the type Tn of recording medium 4 is
determined using the information read and, if
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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 is 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 wvalue 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 Fi=z0,

the type of recording medium 4 is determined. In this

case, the setting of the threshold wvalue THi 1is

initiated by the control unit 26, which correspondingly

25 drives the threshold wvalue-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 for the method

according td the invention. In step v), a counter value

i is set to a start value imin. In the normal case,

imin=1, and the count is required only when it is

35 intended to specify more than one threshold wvalue TH.

In step w), a threshold value TH is set to a specified

threshold wvalue THi in accordance with the count 1i.

Steps a) and b), that is to say the formation of an

envelope signal E from the data signal ﬁF and the
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(-2 in this case the value =zero, if it 1lies below the
10 threshold wvalue 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 tl1 has not vyet been exXceeded. 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 tl 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 i by a specified value, in general by the value

1, in step m) is also necessary only when a plurality

of threshold wvalues are used. In step n), branching to
step w) is effected as often as until 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 guarantees that a mirror signal MIR can

30 always be generated by ensuring that information tracks
25 of the recording medium 4 are traversed at the same
time as the implementation of the method steps. For
this purpose, the normal tracking regulating mode of

the track regulator 10 1is 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 p), 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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_" 10 recording medium (4), having the following method
steps:

30 aa) focusing onto an information layer of the
recording medium (4)
bb) setting of one of a plurality of possible
threshold wvalues (THi) for the generation of a mirror
signal (MIR), which threshold wvalue is unsuitable for
35 generating the mirror signal (MIR) at 1least for one
type of recording medium (4)
cc) counting of transitions of the mirror signal (MIR)
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8. Method according to one of Claims 4 to 7,
characterized in that after the type has Dbeen
determined, a check is made to see whether focusing
onto a further information layer is possible.

20 9. Method according to one of Claims 4 to 7,
characterized in that the method 1is first of all
utilized for i1dentifying the type (TIn) of the
information layer onto which focusing is effected, in
that the settings of the apparatus are adapted to the

25 layer type (TIn) that has been determined, in that
information is read from the information layer and the
type (Tn) of recording medium (4) 1is 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 mnmirror

REPLACEMENT PAGE



10

15

20

25

30

PD980060*Wo*c1lm03*021199 -~ 25 -
PCT/EP98/05527

signal (MIR) in an apparatus for reading from and/or
writing to optical recording media (4), comprising the
following method steps:

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

w) setting of a threshold wvalue (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) taking
account of a cut-off frequency (EF1)

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 wvalue (THi)

e) determination of the frequency (Fi) of the mirror
signal (MIR)
qg) branching to step a) if a specified first time

interval (tl) is not exceeded

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

m) incrementing of the counter wvalue (i) 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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