; e3eHz TZsy2 2 a o ¢ T 2002 1 Device for readi ng regqosdj

medi a wwmﬁw' ting to optical The present invention rela bm 2002
devi ce for ®"%®¥ading fromand/or witing to optical recording media which
has a mrror signal detector, and also to a nethod for the

frequency- dependent formation of a paraneter "mrror signal” in a
correspondi ng device. A device of this type is disclosed in 10 US
5,325,346. This device has a scanning neans for scanning an optical disk,

t he out put of which scanning neans is connected to the input of an

anal ogue-t o- di JeVarecoh@&r t EP2d{Rs el BE puRNd4CT n it "donrfett P ticathe

i nput of a mrrecozdingl medtector. For different track crossing 15
frequencies, i.e. when the scanning nmeans crosses tracks of the recording
medi um at a varying speed perpendicularly to the track direction, various
del ay el enents are proVhgedreseat TADwgign pagelatofs t he lnodaviesi deriii

or derI to go?ﬁe&%gaenf;orﬁﬂoﬂf :éiﬁfv}w%ﬁrs h@ﬁi@irﬁj g’a@LI o%@iteﬁn aitﬂé%@rhliﬁaﬁ 211 3ZC
signal an e m.rrofr _signal ich ar us y e track crossi
frequency. ThewglﬁS&mkagvgcglFrﬁ}rb%l?%%gr%%%eééorhaﬁ% e 'Osé‘d\%%ﬁ?@ﬁ‘e t hat
al though it isfouitbhte frgquengykderesdény ffagudnonesodf vamgdmgeter

magni tude, a copfeeblysopner-atigd Mbhekspbafhg i fedzAssumed. Since it is

precisely at particulagly high track crossing frequencies, that obl.emns
arise in the generati o)r;‘n ot‘l]et"ﬁfgem rfor §i'?b‘ﬁal FYR®If 15 hegkﬁ%aﬁF%Lvi ¢8 is
not suitable foF SudRAShigh. t ricls cdeysicrg hrequancsesnniliie ofgamct dbrt he
present 1nvent 's@Q,nh§n?0aHr APASLa30 B HEVI G VO EHuE SofbLA 1 ER eRehahE @

reliable mrror signal even at relati vel_¥1 hi gh track crossing frequencies
and whi ch avoi B82Pheldi SHRAMSHEL ERGWAPPHENPE he! pRrRdto s~ torhilgLbBilect is
achi eved by neansvefté¢he wheasurespdd spechf tetni codde-taddaites.thko ihbat end,

e A L R S L
2002 2 15 frequencies, i.e. when the scanning means crosses tracks
of the recording medium at a varying speed
perpendicularly to the track direction, various delay
elements are provided in a TZC signal path of the known
device in order to compensate for influences on a signal
20 obtained from the TZC signal and the mirror signal, which
are caused by the track crossing frequency. The known
device may be regarded as having the disadvantage that
although it is suitable for track crossing frequencies of
varying magnitude, a correctly generated mirror signal is
25 assumed. Since it is precisely at particularly high track
crossing frequencies that problems arise in the
generation of the mirror signal itself, the known device
is not suitable for such high track crossing frequencies.
The object of the present invention is to propose
30 a device which 1s able to generate a reliable mirror
signal even at relatively high track crossing frequencies
and which avoids the disadvantages known from the prior
art.

This object 1s achieved by means of the measures

35 specified in the claims.
To that end, 1t 1s provided that the mirror
signal detector has at least one element which 1s

variable as a function of frequency. This has the
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advant age that an el enent which is variable as a function of freg;@nﬁ 'F%UZ
be adaptively matched in terns of its properties to the track cr i S;
frequency during operation, with the result that interfering influences 5
whi ch occur in certain frequency ranges are conpensated for or mnimzed in
a frequency-sel ective manner. The mirror signal detector generates a mrror
signal indicating whether the scanning neans is scanning a data track or is

| ocated between two data tracks. To that e&nd, 10 the hi gh-frequency signal
read fromthe disk is considered, in general. It has a high degree of

modul ation if tadvastanni hgahe«amselesn%ttamiiﬁg asdusnisbbekas iheffurad dion i s

only weakly nocyf %ﬁéﬂ;defnctyheca‘%ﬁ%@' H8a eSS Sma%‘éic{é'&i oL b@éﬂYE@nonV\Qt@at a
tracks. It is 15 the case at hlg’ﬁ track crossing freqguencies that the

di fferences inPISBGFEEFEn B8t wddly ddt@ T ack %td "Phe THF¥EEFEce BetMden two
data tracks arepemiyivery vsrml [theThrgsstat ¢het afft@nferisgal soflagdicessed by

means of the myrioh iRl c,ilet@é:(tt%rms & RIRAL YW G elsS M | @lieras tq20
function of fre%uency, i.n order this case, 'too,.'to obtain an optinmum
mrror signal &0d opti MEAEEEERAI s“’V\/n‘?’l ct‘frﬁﬂé‘eﬁﬁk’l %%]a‘?‘?'j/“’c?eri“@'é'aef heF@Fr om
The scanni ng nedmsoray digynalw idetreg-tand/ ogeneadiasgy headpigener aldigneal | ed
Lhe PLok-up 0 3G BLRY R Sun 2By dnen £l Bl MY Gk MariBbla a5 3 kuag!ion
of frequency is prefera ter havin variable cutoff requency.

Thi s has the ad¥afkage f-ﬁa%O%atﬁq thatwsent e €3b tearkeasily Bhetr €ari zed on
g.odlhgl talb barS]I S:heFoﬂll@fﬁff}ibQEe?B? CutigAhl f&rﬁquﬁn@%o@f lttheeflﬁigk |$svgr| ed
ere by changin e.cloc reguency a ch the filter oper ate
The cut-off freglﬂlé%gereg t he''fi PFrger';i“{s: va{rnlcedhas a® futﬁc I'on o r?g f)r%ack
crossing frequaeeyilapioariid ytbe f$¢arayingar papes drse avannibd e shedataa

hi ghpass fil te"tria§k$Ui Labt&ad Orltfi Iltserioﬂgyouueakipwx&ﬁjdlratt@rdf ehiifNgthe

frequency band. A band pass filter, whaose, u I vier cut off
frequenci es caﬁcanPl %proapl}? a]tS Sdt?élnlggl 839{3 aH"?ferent er’lt It Psm'ts

only the ftequéhey daed @hi dhidhs §na@lab|ce¥0§ﬁdn§ufﬂn&gU@mleeér et thB 0C

T 2002 3 reSpe@&E‘f@réﬁé‘@éﬁ GhOoSsbagl { ¥ &UeBeYwhon Pasta Ackuék hemmsadyapt age
of the inventign _is that the freq uencgaggnges whi ch ma
t

lbe af f ect eg by
interfering i nfPGERERECHUPEEF Mot W Ab F?C]ﬁ%c%’é%a?é YoV ShYr PBRLSi gnal
formati on are Bhimskédtoubfbyfiieans of albol hddrhsvedigbrn maznabbé the- of f
frequency. _ The, filtes ?h§lag¥@QE@(9P0éjséYezﬁj@r§ﬂ anedbips; & Lowpass fadter.

This has the advant age that the highfrequency interference is filtered out
in a mannefC10f485pteR €6 theedsdct ive ¥k &R odditag FaEqueryr. Eor
exanpl e, only bbwainagk esossimgifdrequenghes acdusptaimirhes ibegilsnivhgcand at
the end of a t%s’a“ék 'E?éﬁa{‘gy OQ&PJéoP%héM‘é%%ﬁs Lhe LankifEORSLAY_LLgaquency

can assune ver val ues during t track crossing eration. These high
15 values lie af Iaeai’%lfl % i A FAPT nr‘ﬂfé“}"?an]@%a%f ?ﬁ’ée’t'%f]e\ff%?]rh@gdl hPfuences
whi ch occur inptbe- megimmmgsla@@rend phases of the track crossing
operation.,Jhese inter i u e S r, exa t

nodul ati on %—f t he dat aﬁc?:%r ggerh&(é ?ig?%zt ?(%n Vt%?gcé % %Agt%/nca{gg
recordi ng nedi GEeneR@e Wm@if? draaly @i féét?bnha‘&\kﬂ%haa%fiﬁb fr fut-
virtually insignkf |f%@ﬂheﬁ&ya hhgh heacknher essiangabeequencya sknteer i Ot hi's
case, the indi \q'd tracgg are. fraversec szoedragl dl Y5t h%t tge rmduL,atl on in
t he | ongi tudi na Qi rEeti On' i VAT vl Y “of* conséI uence *The iAVention
provides for theampkeor tBegral- déﬁec,ftr@FIUt?OCha@é tule efflelrfem sighvehiede

variable asgpa B@B@twnc@imjf uaicYo14Me feqttihel ks aniaMecagi Ag1 ALt ,
whose input is.connect

dto e out put__of _the ot 0 t. which is
variable as a fanctigrT (?fj frt}a‘ae O“Fﬁl s Thad §'e aa\%antfe%ggef? HEE Tt nes
aver age val ue varfed ned sucfhnt:havnl i §hE] kewcksecopsbimzedrasuendwuncki on of

frequency. Theyouipy} Skgnahs.of vlaqtﬂan%gerg%t SsohiiGh1ar evtari abl gi gs- a

function of frequency are fed for exanP
pass 1lter 1s sultable

for filtering out a low
35 interfering frequency band. A bandpass filter, whose
upper and lower cut-off frequencies can, 1f appropriate,
be varied to a different extent, permits only the

frequency band which 1s suitable and sufficient for the



35 directly or via further processing stages to a conparator whi 218 CT 2002
generates the mrror signal. The adaptive matching of the averag allue 'in
accordance with the invention al so enables the evaluation or only slightly
nodul at ed 2 ~0CT 2002 4 input signals, as occur, e.g. in the case of

hi gh-density recording nedia. In that case, when an information track is
traversed, the intensity of the high-frequency signal decreases, in sone

i nstances, only by 200 in conparison 5 with the traversal of the reflective
region lying between the information tracks, whereas this value is

approxi mat el y 650SReF Ve clasaclof CEePvEHt | bRafuRhphat? ®2SRs. AThEuTrpvnt i on
t hus ]gensures a?a@?ﬁ%adee&ﬁt‘ Otte gyn@é/ragi&ge val tiea detpd a_ff@@ué’bﬁd:)ﬁh;irfﬁg&pti mal
as a function 0 requenc ccording.tp the invention, the nirror

si gnal det ect or*'has" a" ﬁ%rngﬁﬁﬁ?é?@/ﬁﬂgeﬁ T o]rnée%er?ﬁeg Lo at or
whose out put i sncornrestled dly tieseisspuy dbramfrequentynzbufveratikhi satms t he
advantage that jha.dd gk 1y Re9ssi 88 4reauencihddngbhainedabie acgt e
manner directly fromthe mrror signal by counting, for exanple by counting
the rising edgestcHf&Yevi ce advant ageously has a | ogi c bl ock whose i nput
signal is the track crdsei ng lfteequencadventalgeoc261fr dgaépoydobst ke Iaw+ or

signal and whicglhds gqnpeet edrp]s t g QULRHL Sh@entd hengkemeat Wigh is.
vari able as a function of frequency. This has the advantage that the | ogic

bl ock, in the eVEFRUSHEY | LPEPEIRESATR & SarfidbiedeCut OBFf fReqlie®3P I ng
used, cal culoat esdadtedcuto ofe 2be$pacpuisrcyttdrat ¢xsosuintgabf equereach Kase
according to a rit I i tgt]ggil iate t ecific
device or to t%eﬂgg)e&'f:aghph%gaoﬁ?jge%i ce. ltng{ ?Eg&g%&%g%a%%%% a%g_ous y
possi bl e to | odleUPpiRg @@ud{ a1 hautenst 1o reqbedely FROES bl @R EiPhs

mat ched to the wikrdew eaeOkrhokt Beodyey Afredfieneg a8l ASsShOr@sky Mmitdie

| ogic bl ock, fof. exampl g Thee fl T oL 31 anal. dgheqhar,fapat hug e adapfed to
a wide variety of devi ces or %ypes ot devices rn a si np?e'manner by
adapting tRe | oileasl odke tats kdagdl | PrES1ptbductti ori¥he35raRgdr dvhg the a

further refinenBiterdfrtifg iiRteathesds WwhecHevktegrhas aneoddqilnahgowhinh
i nfl uences the tfHeshoId val %e-f rmn uEit and al so a track regull at or .
o) Ot gac n. 2.

This has the adVint f@@steﬁat & z 8TBSTHY 20027 'S st er ni i Sthe
type of opticalintegdediing nedilimnaelse arackavegdl afor iexampdet i vat ddreand

the threshol d valdi@xt9bH DY HRLUJASaS@ir A ng fiktgdnk PL&shel L naldie.chEhe
ef fect of 2\# t chi n% ?ffrthe track regulator \is Qat.tin%{éﬂatéon tracks of
the recordifflg Mo are CraVERs 8§ 41 BBpeidi HYf onCtHetY of “Yetordig
medium it is pdssihbkeet dnestabl vehtuw iy riois ighghatami tdt redarah ttoraack
suitably set thnesheld vallgedtyt NiideS NAl PRSSI bhee, ang f roMa i fi-a
conclusion is drawn regardin érh;eedt vpe of L opt) o). 20 [ecodng Ted um
the longitudinal direction is virtually of no
25 consequence.
The 1invention provides for the mirror signal
detector to have two elements which are variable as a
function of frequency, one of which is an averaging unit,
whose input is connected to the output of the other
30 element which is wvariable as a function of frequency.
This has the advantage that the average value is formed
such that it 1s likewise optimized as a function of
frequency. The output signals of both elements which are
variable as a function of frequency are fed for example
35 directly or via further processing stages to a comparator
which generates the mirror signal. The adaptive matching
of the average value 1in accordance with the invention

also enables the evaluation of only slightly modulated



An inventive nethod for the frequency-dependent formation of a pé}&nﬁﬂ}ﬂ-ZUUz
"mrror signal” in a device for reading fromand/or witing to optical
recording nmedia, in particular a device specified in the apparatus clains,

15 conprises the follow ng nethod steps: An envel ope signal is fornmed from

a data signal. The envelope signal is filtered taking account of a cut-off
frequency. The filtered envel ope signal is conpared with a threshold val ue.

A paraneter "mirror signal" is set to a fi%st 20 value if the filtered

envel ope signal |ies above the threshold value, and to a second value if it

| i es bel ow t he irdpugsisdbdaval ues ddmudf,r eqeendy ¢het besm pfohighghaisity
determ ned. ‘Thea@luengl nkle;cUtnOLhaL EOLENCYNLS Qnaﬁgﬁgrrﬁaﬁﬁ)r[)%dkon of

the frequency of the mrror 25 signa subseque ranches to
the first step. lﬂ?ﬁ%?W%£§e?hetQHvéﬁFﬁ@élFﬁa?f|HP?u@h@%stﬁﬁP%%Fﬂuiﬁﬂﬂaequency
i nterference argdrdaksesediautsoma t:J‘metbeepect bmeh/y byuizcebl in fe@@uenicyn
ranges, thereb hi_evi i t h I

envel ope 30 S|éﬁgﬁ'F§%agggg€%%gg3%{ lgyf%§?e§% v ?eﬁlé iaﬁkgwﬂgﬁégﬁllter
whose cut - of f ﬂﬁeQUeﬁéioreath@nabdveﬁ%ﬁblon@beé@@éff FheaueﬂﬁﬁimThelS
threshol d val uepprolkiwhtehyt eesf i 1d enad ernel ope %@ﬁ@ntﬂ%nﬁ@”}lﬂfn@ﬁdts al so
referred to as J eferepﬁe valagnhn t@g}follgmﬁn text. xa@% %%5 L %5 t he
cut - of f frequency i's changed as a % untt oo e ?requency 5f Phe Mrror
signal for exarplegagy thdueurdeptatiequehtghbébngrithBréased agi mrrtaoni sing
frequency ab tQ& Fre6Qend gnal and, on the other hand, being decreased 2
aocT?20026 glven a fa % frequﬁﬂcy Thl? is a antageously effected
in a linear manner, }ﬁhseo er 14YEBFIPRY t REBFRT or>i%3dnot her
sui tabl e nanneﬁetﬁheonebhedaamcordrnglqmal+@pmmmemukuﬁ bdgmexmphet he

start 5 of theckﬁ@%%aEBPSSkHSSQDGﬁ@éuQnl@”@oﬁﬂgét&&tBotHﬁee@HpQE bhe zsai d
operation. Therefore, the branch |q9 to the fl%ﬁi step is ef egvfd only when

t he track croséFﬁ@uSBEYaFPB%t%¥1IT Pertdside B ahagst iR b d&@or the
t hreshol d val ueribesifgbeffoquetcpy Baveragiaighede ienvel opsaxml@nalmanfnetr

exanpl e by 1o cﬂ%%%tflg' Yf?{;x'n”ﬁhe TBl?ré‘Pssi(j}%ladA’@“é@&?c that dhe & Eﬁ@o' d

val ue for the fornmati emrror signal is also formed fromt
envel ope si gnalP¥f CPHBE R alshey FifddGi 8A96F - f requency and, consequently, is
al so free, as 15 far aaahepocs@nbiee advra(mmafgeequepcyasie@end@m bty fwioisag

i nfl uences. %%qkng the ;v élqgﬁckhecggggﬂg{ng{h?ggh }ﬁg aggected

as a functlon o) he ?re uency of the mrror si vant age
that in thélevdiedgeney athgﬁeml¥¥%ﬁu%hEV“3| IWhWHeJaVéFaﬁécﬁaﬁuénls
al so forned at taehighentf requency tReokdemneho b imat c:thedvaxslama:kés/ as

possi bl e to ane%gxﬁéitgéé{ ale tefrr%%u%hgpa' PRLeNRIL Ve h @S ,8GEHE S0 & £ Eotkhe case

of recording avi n or age densi t , as spec
The invention fl@giRePABF pﬂ@vﬂﬂé% QYﬁn%NPﬁpﬁeF ahd BaVe“%ratHFe§ﬁ8ﬂﬁ vaIue

to be used insteadodft afsdqi@neyt hb@$1h@| diserd uecatihalptes orcisd gralt-beirng set
to a first gaI%e Lg£ exggglelghe va f 1 mhgchthe upper tgreshgld val ue
i's exceede% anéeﬂeln %o gdto %0 val ue, ﬁﬁpf ?he Vafle o,
when t he Iomeraﬂhpeshbmd whildle iis umaéchhot ifs @E@Iﬁpmﬁdﬁﬂﬂm $e béhag

mai nt ai ned. Thlsaeeeﬁléhee@pb/@ra@% tihat sta&l\falcuey% bire gavikar stgpal does

not fluctuate unne essarlk%ggfeat eﬁ%g in thg tra ition rgglon
bet ween the t l&ﬁVﬁ%% wantage InESSABSENEP. PR H?st edi%d t8PdGent s
t he val ue of thetﬁpffoﬁrquﬁatyfmmm1du¢pbhg bdcicrands f aratichied tte the

transitionzgegiyay:bet weend hehéwelypsal UES. ad\pi & I 884l s the fdLAUENENe

determ nati on of e mrror_signal al so
? g&c block, forgexample The mirror signal detector can

thus be adapted to a wide variety of devices or types of
devices in a simple manner by adapting the logic block;
this simplifies production.

35 According to a further refinement of the
invention, the device has a controller which influences
the threshold wvalue-forming unit and also a track

regulator. This has the advantage that 1n order to



2 8 0 CT 2002 becones even nore accurate and the quality of thle&at[BBa- 2002
according to the invention is increased. An advantageous devel opnent of the
nmet hod according to the invention consists in specifying a S certain

t hreshol d val ue and in checking whether or not a mrror signal can be
established wth regard thereto. This has the advantage that the type of
recordi ng nmedi um can be determ ned by rreans of a mrror signal detector
which is present in any case, i.e. Wi t hout? any additional 10 outlay. If a
mrror signal can be established, then a first type of recording nmediumis
bei ng scanned; deterganehthet hepe tah (Pt iy recosdgnal nedhwot the track

establ i shed, tmuaasseoa@ tlYlQ@thIaﬁ&ﬁOéﬁldinﬂh@”e@hh'gbhcﬂdl n\V@iﬂ/@Ckor-ﬂl%g
different types af recordin rredl 4 gh for nf. % tf grs (%
their track arr“éﬁ&en’esntse'ih size FFHE ? Hi%r ?etﬁé Fack
spaci ng, as in sWigcbase fait e‘xhﬁplt@a\mkt hremmﬁémrl ohal tGB% andfcr@wrl@mng
nmedi a havi ng a hiaghsStr agR densdddings Ukt iasn DMES. + F v s _dvand

manner, a pluralit of 20 di fferent threshol d.val ues are test e ne after
the other. Thi £"ha5PEhdERfvaRfagee eI eB§AAY™t het hurdBer POFS S effnt
types of recor distigbiédhaat mdtrroan shgnademtithi edga€dnsequerddiyabflypestwhi ch

vary only sli 9*Hh'rléshBléie{r£'§ué’foI= heh{s PLOPESE | 65 LM Al $Qd0& kS ithRguhshed
25 using the mrror signal which can be determ ned wi'th regard to different

t hreshol d val u%nC#BFl%B‘(arTbFe dﬁ?‘i"t‘ eohRFPI WG e-thehy BRE nG- veRtigste
optical recordiregomreadhg wedfex., in sone instances, only slightly with

regard to the thresholgnvghggn {,ghmle%hggl tj%ty etg(_g)r figén%lﬁ%jjé?)ﬁ%g [i.rror

signal, yet they can be identified reliabl nmeans 0
accor di ng to tHerraténari oh énpﬁﬁ@m%ta%lf s"@ﬁrlt% shamed! tip @f deRNrieshépd

val ues used. Ageandhfg riremt had/BYeRii®@Angl Rbordmiican traeksial Wkeaia,
recordi ng nedi um are tray ersed d\}irl n% tergﬁf?iedl nRI gﬁmnt at |roncu%f tlrg&mmet hod
steps, this bei* ng eFFec‘tledrl n(%% est "case hy witiehi g Sof T °a™tf ack
regul ator ahd GORPFrzEay bh%eﬁ@ﬂ@wxryg ofe s r%tcemsm rngl rﬁ:,rmetmp@r s|119§al
nmounting in thesdepd@ed | tros parddedl @ﬁbMaBdVa‘Iﬁteag&N@opez Bl@naq Ti12002 8

to actively inpl.enent .traversal _of |n tion tr ac
advant age tha{r&tlzg c%%dl‘ilkolﬁlsq fSFC8 %ra‘??ng a W Po E@%%Urencrye a?tvlvgys met
and, consequentfiiytesg@n eavedbpentsignador isi geabacad betdscei dédeshold

unanbi guous| y taithbe At Weax@étérecemtwr medigyan ~ Furd h§ét agyani aggssef the
invention are evident frol["ln rk[e} foll ow n escCri t| on adva t ageous
exenpl ary enbodPrefts-f | £Pfs fdddé&r&tod P h l?‘h‘?/]entlll&ﬁ fEt the
restricted to theeekehpl aaljuenbaodi nent g descndbedluéolfnlthélésgbeéew

the threshold value. The frequency of the mirror signal
is determined. The value of the cut-off frequency 1is
changed as a function of the frequency of the mirror
25 signal. The method subsequently branches to the first
step. This has the advantage that influences due to high-
frequency interference are filtered out in the
respectively suitable frequency ranges, thereby achieving
optimum formation” of the mirror signal. The envelope
30 signal is advantageously filtered by means of a low-pass
filter whose cut-off frequency is the abovementioned cut-
off frequency. The threshold wvalue with which the
filtered envelope signal is compared is also referred to
as reference value in the following text. The value of
35 the cut-off frequency 1is changed as a function of the
frequency of the mirror signal for example by the cut-off
frequency being 1ncreased given a ri1sing frequency of the

mirror signal and, on the other hand, being decreased



Figure 1 shows a diagrammatic illustration of a mrror signal deQe&t@nC-BfZ[}ﬂz
first exenplary enbodi nent of a device according to the invention, Figure 2
shows an exenpl ary enbodi nent of a frequencyl5 dependent variable filter,
Figure 3 shows a diagram of typical signals occurring in a device according
to the invention, Figure 4 shows a bl ock diagram of a device according to

the invention, 20 Figure 5 shows a diagranmatic illustration of a mrror
signal detector of a second exenplary enbddi nent of a device according to
the invention, Figure 6 shows a block illustration of a further 25

frequency- dependerin fid t efal Hrgur ef 7eghowy .a fThow di agr asdvdnta geetusdy

according to thednventi on. Ei gulfeddr Showsea, di agragnetignd ddIst{alleen of a
mrror signal detector 1 of a device accordi nqtto the 30 invention. An

envel ope si gnal2deordiggpltred t'¢hites Imptt 2MRFRSFe FHitREL esingRaerm Rhes
present at its matihodt .acBeedengeltepehs gnalenEiva @Genenat edthr amea stiagitt | zed
hi ghf r equengy si I y s Of vel ape tectqr.,2..ln e

exenpl ary e%bo |f?rerk%\e,.%ﬁﬁgaf%g%%adgﬁgﬁ$oroqlmﬁd %%5% E“IIQL(J)CVY\III fhfealeﬁqlg_né)fhol d
val ue i s used fide Hild poeppaton asTherqfiodiccatéd Praveimg dek thd fstséti on

of the envel opetdgt 6Gf asf ctBae dHigh-dHequancyr s ghadrdddings grierabad by
200CT 2002S irﬁan%rOfi gn anal ogue-to-digital converter 3, to whose

i nput a hi gh-frequenE’y data® 5i gnal HF is applied. Figure 4 shows a
schemati ¢ bl ock di agr afhef iavertiae revddgsngorothhethrgdmlicorvalng 6pti cal
recordi ng 3omedjeliMicknethiih has4iag am@tdiallopel Rdighal ¢d.fogorsRfbriecal |y
or spirally arranged informption.trac .25,hi S ﬁcannad bt¥ meaﬁﬁ ﬁf 3 | i ght
beam 6 generat & by R&EEnnt Mg Thédds 5. Fhe 1T ght® b8dKPBEFES i hehi $PEase
refl ected fromthhresbpidcudluectrditip Mfedmamionantl pas seisrrid: tsdgdetledsi on

el ements of the;S6aNRLPGedRa S, tWRET Enbd1dse CQNVRAY €dr] NEO-& data §i gnal
HF and into error sbgnals, 1grgemfled as track error TE here by way

signal. TE
of exanple, and P8y FRedd i mniatgl nens eqguehheY dats &isgndFeBr Ps
converted itAt o fardi gbt i ek iblgh- f fequentyediersivgnabeDifn by imgan<eofintthe
anal ogue-to-di gital,.geoverter 3, which signal is fed to the mrror signal
detector 1, on the one hand, and to a denpdul ation stage 7 (only suggested

here), on the other haR@coah HerfoduFaLi oH@gen7 skhGestFadmddutlate t he
data signal, wiikhwise2@ffodutdted horfunetdodi ng thet ieereewnecdi af wedi um 4,

and to output i, 35,audin.gi0ngh sonaderndulaned dataygiongl cThe .gayel ope
detector 2 descri eé W regar to Figure 1S not | ustratea se arately
in Figure 49 i©fj ¢ gurdhegt frREUANEY oF18NGhal tHet a¥EHRIA, VR bRe ekanplte® The
track error formed at a higher frequency in order to be matched as
quickly as possible to a possibly altered signal
intensity, as occurs e.g. in the case of recording media
having a high storage density, as specified above.
25 The invention furthermore provides for an upper
and a lower threshold value to be used instead of a
single threshold value, the mirror signal being set to a
first value, for example the wvalue 1, when the upper
threshold value 1is exceeded, and being set to a second
30 value, for example the value 0, when the lower threshold
value 1s undershot, its wvalue otherwise being maintained.
This has the advantage that the value of the mirror
signal does not fluctuate to an unnecessarily great
extent in the transition region bhetween the two values,
35 i.e. becomes smoother. The hysteresis prevents the value
of the mirror signal from jumping back and forth in the
transition region between the two values. As a result,

the frequency determination of the mirror signal also



25 signal TE is also digitized by neans of an anal ogue-todigital Zﬂn Rile?2002
3", the digitized track error signal DTE is converted into a signal E in
a conditioning stage 8 and forwarded to a signal processing stage 9. The

| atter also receives the mrror signal MR output by the 30 mrror signal
detector 1, logically conbines the two signals and outputs a signal to a
track regulator 10. The latter forwards an actuating signal to the scanning
neans 5, in order to displace the latter i’/n the radial direction with
regard to the optical recording nedium4. 35 In the event of a normnal
read-out of th&ecepesdengnnedranpocurdiee raml dlthaigsldadenedt tder weshbdr
tracking the |ight-beam @ooﬁh@rhd\féfn%%thgnlﬁé@&a{%e%ﬁ of the 0ptl cal

recordi ng nmedi um 9, V\hgrBears‘?éirY he eventag% ﬁ sear %8 é | O
operation, the radial MBvefEYE S IERRS scATHFNGPRER s g erVé% fB‘te R
traversal of aapreddirgni ed thenbénveftior oravatsiietist r ik ss¥si fiegnuaber of
tracks traversed By DEnAELAY B NEM U A St ASfacifioly SKRRREE. oDYnGLURLT NG

the 5 positive e ges of e mrror signal MR The result is used t
di spl ace the s&®dRAPRg TERd 5C@Ddr PEspfotidig shadi afith &892 %Gt tthﬁéeFPack
sought is reacladsi hashehaDativexaade nammertrpa)sts_ma:l enf Araz@iidiakl eed26mserves

{opeS a0t i oh thent e B A0u0nu o8] deney dhno. TRdk gy <1680, SXATRLEAED Of

DVD. To that en an out put IS connécted t e mrror
si gnal det ect oWhichnigrBEesent sidt anYss@6r | & - € hr esHuuk \Pdlyijé‘dﬁﬂtl%al
described fortbetlhel owsr A fuither etigpdl @bnt he coftailidndd, Athds a

connected 10 t1hg LEagkpdSrequl 8l atndOplls GRIPE housM LEMALS TEOULALOr

of f or, according r “vari an i nven order to control
this r egul at or tha Qidera KWand 1 hiat M AFQF it Poal t FARRIT ZQeareét&é’thbPS}

traversed. An eHbRUL GfecbhE MypkOhrSirgR@lradayeataiud s canpect@d fRean
i nput of the cgntfrol e of record g{megl um curr ntly

20 gni t826f The E:é ok Lu
bei ng scanned P TESEEbY | SKBGS f PEm ERE g?laf“ cb n| c fhfsPcase, if
appropri at &5fr om aping abft yhefircdrmaak careth@ingmdl s e f eizet orfedthe a

menory M The i-pdkyi Q!ﬂékhCQWB@eBBep@EBékOEpSBEmW r{or i @oe 5k 9Pk degpector 1
will now be expl ain in nore detajil with reference to Fi gﬁre 1, The

envel ope si gnafF*g™p ef@ﬂttﬁ oCA R k2 SRSp A FECPERIRY, Héach?VbW
frequency EF1l ef hwhhchtomagmrdeaslieyanducls asetbDMDs.accordance with a control

signal SL1. In the casg,of jfhe hb&éééé(ﬁfs 3qnérlrlé}_5t rag edpbgfgllglhl Sof S
i npl enented in that thesstemc ock CLK i s divided a val ue

speci fi ed By t AATEBRER b r&l‘T‘QPléLlV%h‘best hérfer eﬁﬁ%ﬁ%‘} tHER ﬁ‘§§e5eeﬁh‘? educed
in this way prodbees Thies dper athengdobnckgefof hendiegistialy ltowr pasisefidfer 11.

The | ower the c 35 t SSy, er the,lo too
is the cut- offegfgg%%égﬂ; ltngts erog{) pg%%%n%gut (I’é(?%%]al télgrf OP:%'[ heV\?l lte
9

11 is fed to alffpibid n%‘l’n%“?ﬂulﬁ“ﬁéyumtﬁ/pfé YBSFYn&ar ¥sOB Eoitharat by , for
exanpl e. Accor dihngetrasa of 2t Gdo@dbZies icat sbd i Dar atiisadingtthehad rror

s1.0nal 1 orsd NG Kol Nul U CA3EOTRAER |0 ShANAe L D B

t hreshol d val ue he value o e si gnal i es above the t%reshold
val ue TH, thenr?%%r@at%ed]offfecrr?éltmtﬁr@?hgi%n‘éﬁ‘lues For example, write-

once, write-many and non-writable optical recording media

differ, in some instances, only slightly with regard to

the threshold value which is suitable for forming the

30 mirror signal, yet they can be identified reliably by

means of the method according to the invention on the
basis of the plurality of threshold values used.

According to the invention, information tracks of

the recording medium are traversed during the

35 implementation of the method steps, this being effected

in the simplest case by switching off a track requlator

and utilizing eccentricity of the recording medium or its

mounting 1n the device. It 1s particularly advantageous



5MRis set toafirst value, in this case to 1; if, on the othe@ $aB€T 2002
the value of the signal FIL Iies below the threshold value TH, then the
mrror signal MR is set to a second value, in this case to the val ue 0.
According to a second variant, the mrror signal 10 formng unit 13 conpares
the signal FIL with an upper threshold value UTH and a | ower threshold
value LTH In this case, the value of the mrror signal MR is set to 1 if
the value of the signal FIL lies above the value of the upper threshold
value UTH, and it is set to O if the 15 value of the signal FIL |ies bel ow
the | ower threstwl dctalery LTHpldhenvalkuevetsahe ofi rirdforsagriah MR dkemai ns
unchanged as | X t al | E ;S r
t hreshol d val ue UT gﬁﬁﬂ%fﬁeaﬁgﬁgﬁaﬁﬁfggﬂg| E@aObglL+Eﬁgggggﬁ%g§g%ﬁ§%§ of
the present inveMigwicSAsNdtsara kBEphdathéndhr 6SRdFALGRTHE T ahe
upper threshol dapsdrite iitidogndighel | @nverbd esholed vahupi dddhsonsicante or
not changin% tﬁgnlasfar%%ngaggn of fngquency. It is advant ageous, however,
to adapt thé threshold Values THSE S UTH and LTH as a function of
frequency. A second di gurgheroadgastagestef thej sinyesviged arer qhident
purpose, which fidut efhd StdikaMinge ddesirgpedorsoanalivihtaddfis Hendaseri bed
wth regard to t %4¥It r 1%t %he cué}SQEOfr%gg%n% eEﬁ%v%RtEQe Eilter i21s
varied as a function"6f 30 freqﬁbﬁ%& by reducing the systen1cPocE §P§nal
CLK by a f act orrespedictiedd tbythe cormglaryi grapdsnents deganibied . oper at i ng
clock of the filter 12inFege theuddiput signal of the filter 12, the signal
ElI L, an average_ val ue_free from hj.gher-frequen deviations_is farnmed, by
virtue of 35 a SHYSbily §5P¥§t8d 'gFéPmﬁﬁé?aéﬁiPFg FLtomnaf ot FUETRE
t hreshol d value TH. The fibhel d&tddiug adt @ ddrah ayerplpry amiddimEné
threshold value TH is fededirgcdde R JREi AT £OT 194 R erftQlll NG unit 13
according to the first 2 8 0 CT 2002 12 variant descri bed above, this
bei ng il lustratiddW¢ & daBAEY PRnEXCRPERHYr EMROdiReRs gfy&nt HFENGLcY-
however, tasfeed the thraspehdenvalwe itdieofaltér eshol d val ue-form ng unit
14, which for 1 uppe esh . : 0 reshaol d
val ue LTH frogﬁ?ﬁgﬁfh?es%g%géy%l%%ﬂ¥%ﬁtgﬁhg§?§g§?,gﬁéﬂﬁﬁir ﬁg%gpgsgg val ue
UHY and a | ower hysteresfsde%ui¢R A99¢TE0 EQafht el bierdd@®ti on or
subtracti on. Thei guirer ar sh@nal a MBPdls diidrautqiuta ad ifceed dd@woadigf tequency
counter 15 wthin the nigﬁgriéé |, detector 1. This frequency counter
operates with a fixed clock signal ara, whi ch can be adapted in a
devi ce- speélf i &' istgeP behoWs eondeaner@atinglopesation ol t Re MXERPl ary
enbodi ment, the frequencyigeint erdektedtsrdesbgnedaas adcdhdS Riden@paupter
whose overflow forms the ggt&gﬁenigq9% 1T the, out put _signal ototh%he
frequency counter 15 is Fo have a hi gher " fr equency, then provi sion’i's nmade
for outputting the val ueipferthieothi ghest or of the second-hi ghest counter
3i t. Agyf ot her Eﬁith;l?ﬁaal SRowsli t abl BliLB@? tﬂil$}1§tlf@@§<ﬁ1 2@fdeaen%lgm]gn@9 thﬁ
esire reqguency. e output sign of. the_freguency counter orms the
i nput signgg of a logic gf%@%”fé%da F@Heggtgl{%%”control signals SL1 and
SL2 in accordafdgunet i i skowshpat £spgndiagsamgoEpeciveitkddt keceshdiagvabues,
in accordance with a spegidigfd,@aianhgorithm or using a stored table. The
exenpl ary enbodi nent descri bed epabl es a .correct mrr signal MR to be
obt ai ned even when an bpfitcal *r 888YHI Ag GFBWWﬁth%v?ﬁéu EhE g Tst oF age
density is usedirsuch sagnalDvBteoaprexampfea ataviiae tdecensmg ofo 30hhi gh

track crosspng ; ie JLhis.c { Y i gha Iy npar ed
W ih a threonold ear ca T o aor o pover ate Tha oy Feor o dhal W S noe

the envel ope siPgfaltPg M rF8durdfral oy By RBBAEN208twitR PESBREt TBet he
maxi mum val ue ewrvehgpér adknelodsi hg igenthet83 dase of dégodrdied medha 9

having a high staragg.density, WenSas Il i G & 13BQULLE8% BYt he case
of conventional recording fredia, such as 1n the case of a CD,
frequency- deped@ehfeafipir {ary iqbeddment, 13 geak value detector with a

35 slowly falling hold value 1s used for this purpose, as is
indicated in the block 1illustration of the envelope

detector 2. The high-frequency signal DHF 1s generated by



2 00 CT 2002 13 provided according to the invention. The frequ Y,
dependence in this case begins with a | ow cut-off frequency EFl,zg UQTIZDQZ
begi nning of a track crossing operation in order to suppress high-frequency
interfering 5 influences lying, for instance, in the frequency range of the
track crossing frequency at a maxinumtrack crossing speed. As the track
crossing speed rises, that is to say as the frequency of the mrror signal
MR rises, the cut of f frequency EF1 and/or® EF2 is increased in order to 10
al l ow the frequencies then necessary to pass. Towards the end of the track
Crossi ng oper atneams tbe cut -@fidldqeguendygkEd] ER2viestdecrbased agaise. | n

order to take alq.%qltin% ggggheréﬁya{dwejaxanggggmnpguigt ijkandw dth of the
envel ope si gnal which’is of order of gnltu e of only 20% as

descri bed, the second Fo#Fpasd fsr %Sr 32 S§chepedyFddd ockr ‘H?égrﬁﬂ‘r poseof
form ng the t hrdzsticled acalowe iy, twhitdle firteertio@acts rapiida) tecchaiges in
the anplitude dat,a si HF t f . | ope; |, 4E,

whi ch may bg chLes&elgﬁfor%exa gﬁ%%y el?(}cejnt ﬁ%g?ym%g%@gyﬁ% r:lcrgir g{}%gednedl um
4, by changes ﬁ‘t)r‘tqﬁ’é‘tFéFPeeYl\Pirt ySphfabyy ofKERNGRd eiEPTRGLI PR | FEIEES. The
| ow- pass filter2sl2 iisS salaaaeadapt ﬁ@ines asf aafungtﬂu i 4 requeneyd bhea

frequency- depe%den%lggapmatl on ,Ehe f Bgr%eajm 32 depeipldstﬁ)lr] tt&esgrack
Crossi ng frequency, vﬁm ch reason g measure of this fre uency I's

obt ai ned from tieflgetedd fopmt ke nPpEbraki gRrArNINR. MR uanve| pgisgral E i s

gener ated hy mandddfedtienervelhepnesdere¢her saahmdet Rebhonspf whbee peak

val ue and slowfallln s.indi.cated olically 0 An exal le of a
| ow pass fil ter 11C|0rslgér %ciif it 9 n?Fi é%‘?g ZSlgAlnall n{%r na?dcl oc 658F CLI

is generated i signeldi vﬁéeﬁlﬁefﬂr@m theckystrenr choghabi @Iﬁaher:eKby\AMa&h is

preferably aboyfr %&ah{b’le, apfqt bet tkS;P'tk% Qé’lf"elnrﬁ#x'g ifeadGCer dapeegwikhh the
formula CLI - CLK/S![l A shift 3 (?l ster S clockegulta%‘the i nt er nal

cl ock signal CB*9281f iHfst1$ nfRrRartS gﬁBFOEIaI Widgfede HERPGY
(i ndi cat ed1by Bjigablt bEFsaydmehnft ofeghst enadndua- seatingd tiadt eonaersegnal

12 s oulpul 3l WhscULAYhdeSi gual el oi2 1f.00CT 2002, Buc@col ihe said

shift register. exenp enbodi nent he I nt ernal gnal s I1 El 2

are specified |°|‘? atkiez BRe Pé‘deesé’ﬁ’tdat?%n vﬁﬁ“&f’rﬁi‘ﬁls?‘téf?f‘degrﬁagrer o tRBLE¢ r oke
and i ndi cati onsoygeheedurtzere)of bnt £hen dhkeb demdespOnedi nipmdhatudakines. The

first internal 3agea'7 Hebdes Ty ”@Qnddhl%t%“% &Qt;i rQEQ_;:EQF sgepad ipternal

signal El2 by addition of the envel ope S|g E, is applied to the
filter 11 48 i Apdblefghafer =hrPsiper a8t £BR B?C?ﬁel%t“tﬁ?tw& gnaPgl E© whi ch
i s output by l10uthetfitte:s aidiolhe gaatput eeg@alhlfttddlcrattahlsag@ase thapri ses

the mst st oni (canteel bt bids lqdhis second hibarnal $L0aal,EL2, vhich

bits are clippe e sail secon i'nternal the P miter
The filter 11 fRGsiperfbraseth IR/ passvf FPtE*g‘#{mc‘{'l ort ﬁsn@ér@apifaﬁ%ns 15
in the input shgprabrEsappear demet:herout putorsi @nahpld L o yrwhen theyrlie

bel ow the frequency, ci.fie rnal _clock signal The filter
11 is adap%gabl elgs ?Enc i ggsgf d1‘l|9e ue'%fgyB i ﬁ88“§h3%| %t eraﬁlg:logfloc o5 gnal
CLI can be var ﬂe@lWh CREVEBREY 0P’ 8i dirli@l &Slgitipes fEyagy error signal

DTE is converted into a signal DTE’ in a conditioning
stage 8 and forwarded to a signal processing stage 9. The
latter also receives the mirror signal MIR output by the
30 mirror signal detector 1, logically combines the two
signals and outputs a signal to a track requlator 10. The
latter forwards an actuating signal to the scanning means
5, in order to displace the latter in the radial
direction with regard to the optical recording medium 4.
35 In the event of a normal read-out of the recording medium
4, the radial displacement serves for tracking the 1light
beam 6 on an 1information track 25 of the optical

recording medium 4, whereas 1n the event of a search



20 12 is preferably constructed in a manner corresponding to the ZﬂlthC'[l'LDUUZ
illustrated in Figure 2, the control signal SL1 being replaced by the

control signal SL2, the envel ope signal being replaced by the signal FIL as

i nput signal and the threshol d val ue TH bei ng used instead of 25 the signal
F1L as output signal. Figure 3 illustrates the typical profile of a nunber

of signals occurring in the device according to the invention against the
time t. The output signal FIL correspondif to the filtered envel ope signal
Eis free 30 from high-frequency interfering superpositions. The signal of
the threshol d valeretTbnwhittle isadiltlaimedneynt] ovk pbilss Echbheinqgmesndels ved
fromthe Slgna%éﬁd@s|EoﬂStHPd%&%b€gs£P %f'Q§S%Ee§éﬁé¥ﬁlﬁ&ﬁnnhﬂSe§'Q@a| FIL

and has steps on account o e interna of the filter 12. 35 The
mrror signal MPROTRAT &ﬂ“lgr?Triéﬂiat@ﬁ §§mgﬁ6ePfe8rﬁ?r§cﬁrﬁﬁiﬁﬁ% PR i n

Figure 3, is fdemeitiemnihedninr ohisi gas¢, f dom expmphd, 13 bouwdrdpar it§én O

t he signal sgFl i e V. 1 n ignal FIL
200CT 2oozlpf%r1?sl%eleg%le%héﬂftsh%esﬁ%ll%o&gl igﬁr%} Pl Hhel ke 99

mrror signal MSRY stat dres the VEFRRN NGBS 2P Re §| oFRIT T §SRONIdd Nghove
the threshol d walkdialTh, st\ettaartr ostie? k rialagh eatightt he pesdiod liengthle absthe
mrror signal MR Sk anr Iength yi el ding the track crossing

frequency mhlchxfgtu I |ze urn for adaptation of the filters 11 and

12. Figure 5 shows a sécéﬁﬁtéﬁbh®¢a?9 ERHVEs neat eefabhbslpr BRentyYPaveht i on.

| denti cal berre)@;ttscane r@%%lrgnﬂl;redlemuﬁy 4 hef@ﬁrraxmg‘)ﬁé eape c&ynbwbs as for
the preceding f res and 'ﬂﬁ grogs thelr qﬁrloQGIS i dentic Ly are not

en o e C connec.
described in fur her gétall |V|dua? VAR ageous conflguratlons

descri bed withthegavidres shiosaéxdaprakgr ehbédl méﬁ@rcsm aksoaadpastiidgeousl y
be used i ndi vi @%atelsmoié PA1 b 'ﬂpni@igw@teis@mib@dom@rh&prﬁéw.am gnscakrt he
i nvention. The cg E signal Eutﬁu% gﬁ t he Iogic bIoEk %8 serves to
convert the sySPERPEI 8Ek t8FgRPtELK PRt Rt SPRAPCEFSckOsit§Ral "éER by
means of aldi virggrlaZor TRe innterdeal ol oskidlgnbhi<Clregubatfed ¢bfthe filter

20 12 as cl ock 3-gpakng The Ehbtﬁerlaaangnél §p the flhbreﬁr-.l&xi arg sygbel i zed
as general IIR fllters The filter has a control rﬂgyt to which a

def ect signal BRFCPEL 5ﬁbIF€HS ﬁﬁ?%l%ﬁ%ﬁuﬂ“|§¥ﬁﬂaﬁeﬂ§ﬂé&:aﬁ drEAREE L ABt
illustrated heteaakd ?hdicatas iwedly itmbeefeeéncen cocyns: 285 ithet herdata

signal HF due ts?gﬁa?eég{?écﬁ& tlh%sol%'nﬁ@lctééc%dérﬂgu{ﬁfﬂ WP 4nel 2bne¥aapl €.

In such a case, ractlcal for the thres value TH not to track
i medi at el §° evéP&tvégiatTQﬁr FHPENE Lsi HREATHENI sPeEE™ | AUFRe"khenPesrIa
defect, this vackahedniiss q&ﬁuﬂﬂibhydb&&@@.3ﬂuﬁnsl@m£rfEGmmgnI@ﬁmﬂfnmes The

operatlng cloc%hgg trgggélterflz O%Pla§espeﬁk%{ed by6§hgﬁhgg§rnag gclock

si gnal is therefore ‘reduced acto ecified fect signa
DEF, mnth t he FEBOPRi¢HERD atitw@alehbudéeecst emdéd™erfEYthr eshol d val ue
TH is as close as 35 possililrelitaduhe preoediang t paeshol sk valhee, miiheotat t er

ge”era' |y being |0 ahd RLEDAPY I LhYy thG val ug WU Ghd SiSulL @bl g.phigr the
efect as wel |.
with reference to Figure 1. The envelope signal E is fed

to a digital low-pass filter 11, the cut-off frequency
EF1 of which is variable and is set in accordance with a
control signal SL1. In the case of the IIR filter
30 1llustrated here, this 1s implemented in that the system
clock signal CLK is divided by a value specified by the
control signal SL1 and the frequency that has been
reduced in this way produces the operating clock of the
digital low-pass filter 11. The lower the operating clock
35 of the low-pass filter 11, the lower, too, 1is the cut-off
frequency EF1 thereof. The output signal FIL of the
filter 11 1s fed to a mirror signal-forming unit 13

designed as a comparator, for example. According to a



28 0CT 2002 16 As a supplenent to the threshold value TH for
of the lowpass filter 12, a regulator 22 is provided which chexg mmz
so-called duty cycle of the mrror signal MR and causes the threshold
value-formng 5 unit 14, if appropriate, to nodify the upper and | ower
threshol d values UTH and LTH that it outputs. Duty cycle is understood to
nmean the ratio between the tinme duration of "high" phases, in which a

signal assunes the value "high" or 1, andthe tine duration of "Iow

phases, in 10 which a signal assunmes the value 0 or "low'. Since the width
of the tracks afniddtheonfdohrefithe thd exigpace sieghwdefiotming nacks & en
general |y the Saie iduopPtddidlarbeCohdi BIQHEE! Arr, oy dil Va CYEEsl & aflagloccur

produced for the mrror sig eviations from:t |s va
then this is antindifat F%% ofelige PhctthhatigRal miFilor lé@éna‘PbWI’fR idenot
correctly formethredhodgt ivenukoITHGOrthedt ithie ivaliue \war rHhanitvaas halghaval ues
TH or UTH and d reformeng th rot s I ch .t tthe
requisite dlr%tylbgﬂ}clulzselss&gs bfi E t gamfl{ﬁ é?e'gggg Sglsgxgﬁplqar qaf

p

enmbodi nent , the”tﬁJtCyUt%}tlfeafr%gu‘Ffm oValz‘Qe i 8L pEBQi gégnahl yiks 1&e§umﬂ1@r‘ﬂent to
t he gener ati on tafe tdﬂﬁe&hbeahﬁéﬂué/al‘me thdrbyheeansrot shendl M\t ik2,sdput the
t hreshol d val ugs UTIge%ggdLT e ﬁlst%lbe forrer ghcl usl veloy by nmeans of the
regul at or 22. I thi*§“CaSe 7tV 25 1's possi Bré ispenise wi'th the filter

12. In an advant ageousArannéing a0 destadayed vabéert, i hhe helexants ighnad -def ect

tlhe Ik n]fl uenoe oforli@ql %&asmfbbith@éréss, tgducadnhy QqqreﬁﬁttPQ?ht %;Jprétrter Eal
Cl OoC requency. ageous varil a | e C

off the 30 filt@&F ef% F‘ usv!’ﬁﬁ a 2d e E" }&Heﬁhﬁgfit BGSﬁsT%hm & the
| ast out put valu]asofcashe thet'eaflul_@ ofTHéder eguirarosi@Ral sMﬁpelrsatm wiot A t he

internal clock isi gnad hlue and t1§e d@ﬁgmdepr l@eQUEMOGé(CltﬁeOfva§ge5ny
however, it can_.al so be agggf é/ dut ycl e of recor 35 nedi a

whi ch require & PBFENE cYaeluef Utk eranﬁld\}a?ntlasgé(‘?ﬁs tIoe% Aénéhe of
t he i nventilén owisiest itrhal sngnfalrlnthheedsnystaéoesmszevaJoues Ul reshand LHY

as a function qfy e%@ncym ?yegerof t%eB Qi G e g@gnai hﬁ%ﬁhqle%a‘i%ue UTH

is formed fromthe threshol d value TH by a d|t|on o] steresis

val ue UHY, whi "@CPRBIFPEWES t hPREhGPd W udales iof fB}P‘PrecleaéubEf lactPon of
t he | ower hyst eércesicgenvatie bb¥ekr othtdshdikr eshohe walHuead. thdo lbkat end,

a hyster esi s val %53;‘8%81 $9; wnite 23 i's provided which, as a function of the
contr ol gnal lS?L Is to say as a function of the frequency of the
si gnd

mrror MR varPes Yaelaysteleshs REtIRS URV earid oRHYORGh segarpl e
linearly or usikegpangpeaticf i &thedtRMiccedd specif otk tatd eupbbgurta r@ssbows a

bl ock illustratiqn.of.a funtpgr Er‘ggyeggly dependent, filter. which can be
used according to the 1 nvention i s des gned as counte DRt operat es
Wi th the syste®eél oeharsdigal t’GM’( raédu@echwt&@@or@%n(féeﬂseww tlHe éentr ol

signal SL1 anda@@dAtsgePuds hOMvas, 1 tS hapoit 5hgn@hre§h@1@nvgh@@§ sijgnal

E, is greater tha e.c counter reading erw se |t ount s _down.
The i nput élggnal %}2 |Pauslteﬂrhtat 0 &s l?:iuso T4 Pﬁe and the Ycount F °F84adi ng

as a stepped cdigétaThéogoemierfildadi i@ 26 irragiiged: fecoldlly Pheroaeput
signal FIL of GRecrRoynleer24s TheewayBt &lesgnean die disedripokh)iost ead of

the filter 11 %ggckggtga thggggggtﬁg 1€he filter 11, the cut-off
frequency EF2 of the filter 12 is varied as a function of

30 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 filter 12, the signal FIL, an average value free

from higher-frequency deviations is formed, by virtue of

35 a suitably selected filter characteristic, and output as

threshold wvalue TH. The filter 12 thus acts as an

averaging unit. The threshold value TH 1s fed directly to

the mirror signal-forming unit 13 according to the first



According to a variant of the invention which is not illustrated QeﬁeUCT 20[]2
provision is nmade for inserting an 25 equalizer between anal ogue-to-digital
converter 3 and envel ope detector 2, at which location the said equalizer
al ready reduces interfering influences as far as possible. The operating
clock of the filter 12 is generally lower than that of the filter 11, but
not too 30 low, in order to avoid so-called aliasing effects. The inventive
nmet hod for the frequency-dependent formatton of the parameter mrror signal
MR is described with reference to Figure 1. In a first nmethod step, the
envel ope si gnalvaEipstf gierar ifoesin eheveat &hdisgnaeingF By 195trphad dfY t he
1g'an\lé_el ope det eftdé][sh%d |lt‘&né]§]}ﬁub$§ﬁb|8nllwfi h%ﬁé@d@lﬁ{ad‘@i&fﬁ oi‘olwteh@rt! Itbelr |1:I1L
aki ng accoun a. .cut- requen : e r envel ope si.gna

i s then conpar ef%e\ﬁ’n' { eatﬁﬁ?ﬁéﬂg&dv%g{%gﬁ%ﬁ%yan&gﬁ%gﬁld valdie @rﬁ“g@OZ
the mrror sigmalitf drdm nghiehi tfddns Thee papberet éhredshold vabwal URHRand set
to a first val yge fiolBe fhldaiodi enMeIORenSigBRl tikd Lekh+ &hAkOVYR 1LBETH

t hreshold value TH, and to a second g‘fal e if it lies :@: owrkpe threshold 5
value TH. In sPdp %9205 f { PBQUBREY OFSERECHFr SR 8FgMAlY MR i & deFEFni ned
by neans of théybteqashsy eoim¢er LHB, Tliervakuemplet hbycukddfitidnequency

EF1, EF2 is ch%t’l}g@gaggi%functi on of the frequency of the mrror signal MR

in step f). As long as e track crossi ng operation has not 10 yet

concl uded, branchi ng t5'¢ HRIFFssigrgg Y¥iBseguRath yPudREs pdaded 6Pndrwi se
t he net hodlds emdgdendpecdimteshadlsd widhie Thiei sifoomestidnalavietagitng the
envel ope signal,E_b f fil i Y i | i kewi t akes
pl ace as a fung'trllggn}ég?&%gc rce%dl}gtr%ly Og)%%taﬁés mg??%rés%)%_rt%gdl\ﬁ %ngﬁﬁlt hi s
case by correspdidi HBIGarFar iR aslentsd doner SRViFgRIRESIZC ARnagpebut

t hreshol d val uesUTH@mgkant oweliri hgeshapsl-atailone LTHhar ecHer mecehpoaryhe

t hreshol d val ue_TH by nmeans of_th esh al ue-form. ni . o JThe
par anmet er m rrgf_ng(s)fjgl]%%ﬁlt'l\/l %‘ei sfrler?%[ehlgg ggg}éggﬁe{ti%ol% C%(r)’pl%?lregt a%a%ﬁeBi_f t he
filtered ehbel bp& gogmakerFMhasieevidew heoiFpelrha heesmel dsvarak. UTH, and

to a second vakue Bﬁtffa&t' segndel o tihe tvRierdyr eshakdrvabugsLEh, hatber wi se
the precedi ng va ue o %he aranmeter mrror si‘1_cl)nal I\%{E qus mai r%t aitged. 25
Figure 7 reprefeRtgPa" 1 ovwlHiigrahlsh BRCEXEMPT aty Ebodidte M tEHEEARY

i nventive net hédef valuedent i fhyd g ghiestt ppecsdt tha optdndihiadestdicnrgniedi um
The plrl R/ICI ple g@gl_ ng\ng,h:ccstﬁgart hlggt CQ?5|aﬁts§)0|§hi£dﬂl|eZ| ﬂ?r atpak agg%ggsfg rror

si gna n evice for reading. fr and/ or itin 0 optica

recor di ngRﬁ%di geﬁ.engﬁ)n? h3t %lh%l,d?%l%‘?dg?%qufr&cﬁregﬁ%l 8U\5§P%es‘\’ﬁﬁ1af50f

speci fi ed whi chhei fremency, dsirdenpated feirnl driteoui pritt sisgaakl FlAf deri ved
fromthe data shgpal phbexf nem whiich tfesmidorcsianal MEds formedaan step
d. In step e)S 2 check is nmade to see 35 whether a gwror S|gnal, M R can
be formed with°FégaPd AC6CEAR N ERr BShBI dtFalr B THS F9PALL UPdEo SE57 - hhet her

t he val ue of thbrasholbi sivghaés M Rinenaarrcianstantwidgih changegewifhed
Frequency Fi, whigh; iRy, V& Yusielyl avatyredromidis ~a 0 CT ~ 00~

The exemplary embodiment described enables a

correct mirror signal MIR to be obtained even when an

optical recording medium 4 having a high storage density

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

30 high track <crossing frequencies. In this <case, the

envelope signal E is compared with a threshold value TH

in order to generate the mirror signal MIR. Since the

envelope signal E is modulated only by about 20% with

respect to the maximum value during track crossing in the

35 case of recording media 4 having a high storage density,

whereas this figure 1is about 65% 1n the case of

conventional recording media, such as 1n the case of a

CD, frequency-dependent adaptive filters 11, 12  are



19 information, in the sinplest case Fi - 0 or Fi ~ 0, the type of
recording nmedium4 is determned. In this case, the setting ofzgthT 2[][]2
threshold value TH is initiated by the controller 26, which
correspondingly drives the 5 threshold value-formng unit 14 of the mrror
signal detector |, receives fromthe latter the frequency Fi and determ nes
the type. The foll ow ng nethod steps are advantageously inplenented but are
not all absol utely necessary for the 10 mdfhod according to the invention.
In step v), a counter value i is set to a start value imn. In the norm
case, imn - 1prvidede ecgntrdisgregairsbeonipvaneiont |TBhe nt erereency
speci fy more thanopenthr eshol ghyal usdH dayislsePwith aat higghaket \ealue TH
is set to a specified 15 thresh | d val.ue THi in acc%rdance th the count

i . Steps a) andi9AuepRyt Efd ¢ FFaptt H'S FHHOTGR %P arf e ope ¥ishdl E
fromthe data 3kgnak1Hﬁ andotderffét suppgpessf hilph-dmeghepey sigred £ & itnaki ng

account of & cutydffe nt:@gq!ﬂ?['ﬁ% EEo’Ln ﬁpgﬁaefﬁféonqnt QhEhgr@f@@?%ﬁrb’arﬁj@Q@ ment
described 20 further above e | tered envel ope sg&pa FI |s conpared

with the thresHdied &&cSke C'qulSSngstféSqB?ncya?ﬁd f nar Epy) t Uieter
mrror signal Mgeeds #&t the arbickstrvakimg sped¢disigase thad \Aa5| u® bavif the

filtered envel ope t?fegrf‘%qﬁlahc{/ ﬁe va?mrt%er tsqlzggéh]OMgRVP{él@S THhe ag¢-to a

25 second value, in this case't ue zero [ es below the
t hreshol d val ue ffH framenaegibhc #ney 0bf EFRe i r BFreatfthl 1M REAET to

deter ][n ngdfllon %thgwkheraaqumli@ steap rﬂa)cefsg&es pba§&sd$n 'chﬁ{rcg;) tife a
specifie irst nterva as_pot ede The
qnéf Seqf G\h ]ﬁa?}ﬁat L s:ync}a ;?&a)%%% dl:h d}ﬂ It

interval 30 tl ecte suc b arélter at
sufficiently tdreeaisheyaEfdaniBigt uls fqeém?élﬁ@? Rigaip - bdneSIraBEi $Red-2kPhe
val ue of the fregdeney o the &Te%e,dvbmyt her FBRoRYAM 4 thi &1 efariwiafchelo it he

first t terval tl h . Thi t b
om ttod 35 11 Gy BUEHG o LA SE NG 0 U Le TThE FReuagaor i f R o

i ncrenent i A§ ofoft e lyoddter avaldgsciribgda §b@ci5€¢@@ld vidwredassn gdrerall2by t he

value 1, in step rb§l@éc§0fe%ce@$@r ﬁu@ﬁbyewﬁn 8o phik@l ithy ofhitdyreshol d
val ues 280 C.T200Z 2 are g)g Zranchl n% t(e) step \p@e
effected as of t%étY4s Tt i rﬁ‘?z%s TCREEY &0 5dErPrad tEnd Val ue

i max. Subsequermdw_,lthdesbéptp)e tiheat ypenal Hecordi Pgrsredi urha e@ed@lp@r m ned
fromthe frequ%ﬂ%ﬁ%i E' éh?éﬁa@%y§&§anh£K93ﬂﬁr%k%%p§5fﬁycééﬁbﬁﬁklc1ty

di stingui sh between Fi he i nventi on guar ant ees th%th
mrror sigRl MR cHie al WEFErBE GendSHEd by ens@¥i ndTHEES nf bP mati
tracks 25 of themeeceodding, medi uhy9 airteert r aueeséer aig t hef$aa1eC¢$rreTa© t he

| mpl enent ati on jof, t;)ggslc]flrf%teI}OdléStQQS a1B0r 4dlpt PUEPOSE, ot BenBREBR! of
tracking regulating node of the track regulator 10 is |nact|vated prior to

i npl enent ati on GEHREY r sTP et AW WePsRFePE radRFVat¥y &° t hd®end of
the last step miltBusing,i ma efgninats am ofheret hock s¢epss g t Orqjyentdye

scanning 13smeady %mll%h Ie\éﬁgnl 0 aggguﬁewe¥ EREL EPLQUAMRLY OfL [gACkS,a5 ar e
traversed, for exa e operating de of the track
regul at or 20. from the perlod of the mirror 51gnal MIR. The envelope

signal E is generated by means of the envelope detector 2
by detection of the peak value and slow falling, as
indicated symbolically.

30 An example of a low-pass filter 11 1is specified
in Figure 2. An 1internal clock signal CLI is generated in
the divider 17 from the system clock signal CLK, which 1s
preferably about 27 MHz, and the control signal SL1 in
accordance with the formula CLI = CLK/SL1. A shift

35 register 18 1s clocked by the internal clock signal CLI;
a first internal signal EIl 1s applied to the 1input
(1ndicated by D) of the said shift register and a second

internal signal EI2 1s output at the output {designated



28 0CT 2002 21 Patent Clains 1. Device for reading from and/ or
to optical recording nedia (4), which has a scanning neans (5), ﬂ](ﬁgﬁgzooz
output is connected to the input of an anal ogue-todigital converter (3),
whose output is in turn connected to the input of a mrror signal detector
(1), characterized in that the mrror signal detector (1) has at |east one
element (11, 12, 24) which is variable as_a 10 function of frequency of the
mrror signal. 2. Device according to Catfnl, characterized in that the

el ement which is variable as a function of frequency is a filter (11, 12)
having a vari abitye Qut-off theeqaehdy {tBFL, EF@)}sten5 In Deheceexmpudeadiyng to

daim2, CharaQ&ﬁikEﬁ@ntn %h@tjhm%rhbht%&gﬁéis £2),1 g12 bﬁ%&ﬂﬁﬁﬁukueher 4.
Cl ai nB racteri zed hat the mrror

Devi ce according to oge %

signal detect or%(l‘} H btl\Vvo réalpéﬁéﬁflgafﬂn' 12’ 154) %l%‘ﬁl‘%ﬁ'rbt viFPBbItEeas a
20 function of dtregeensyd dnelichtwbhchof s thie awemnagr ngfunbit§l1)n whese

i nput i's coene%o%qetsgoheg gutigut Qangge ghberr eLemaRothl) Wibal g
vari able as a functi requenc Devi ce according t e of
preceding cl ai i %“‘@ﬁ‘aﬂ&c?ersiu%lrl h2t REP™t Ree nFeFend s%rgﬁfaqn tséﬁf‘éll (1)
has a mrror simgmral bforaddig iwmi t of 13)havhesecdupputsighadonnectwadidio tibe

input of a freq coynt er 5) vjce cor, t 5,
characteri zed |;¢ %éfi tﬁ% ou t(gel 5 lﬁct Jejefirfe:qugg ﬂggg e(r% ?T%lg] §8d
connected to tr?élbitﬁﬁﬁiﬂ@‘f‘ af| ’g?co‘bﬁb‘étk tu®)al Iout‘“ﬁ’c}tChofls\/\muéﬁu’Cst
connected 0 anhel eedtef 1111.12,7hd4) owap@b iSigmani alplfe asn a fHinct icageof
frequency. 7. Device acc d|n C ai ns characterized in
that a control Icé)rmp(rig for %Fuencigrrlll lC%% tﬁr%h%oﬁa@vaijge or r%er(fﬁngmt
(19) and a tradkltﬁégaﬂaﬁb@nf\ih_di)lars h@rl@@eh@t%ar%@hmpef%rfrtqne the said

f requency- dependeahdf ahathan ef gda papaneher 18k t6f spINghe( WiRkelbn1a
deVice-for re@g&n% pe%fgrgscéTig%x%%géz f&%g}a?gégglggléigg£té%g%% &S%L
recordi ng medi )

15 in the input signal E appear in the output signal FIL
only when they lie below the frequency specified by the
internal clock signal CLI. The filter 11 is adaptable as
a function of frequency since the internal clock signal
CLI can be varied via the control signal SLl1. The filter

20 12 is preferably constructed in a manner corresponding to
the filter 11 1llustrated in Figure 2, the control signal
SL1 being replaced by the control signal SL2, the
envelope signal being replaced by the signal FIL as input
signal and the threshold value TH being used instead of

25 the signal F1L as output signal.

Figure 3 1illustrates the typical profile of a
number of signals occurring in the device according to
the invention against the time t. The output signal FIL
corresponding to the filtered envelope signal E is free

30 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 has
steps on account of the internal clock of the filter 12.

35 The mirror signal MIR, which 1s 1i1llustrated as 1inverted
mirror signal MIR 1n Figure 3, 1s formed in the mirror
signal-forming unit 13 by comparison of the signals FIL

and TH. M/ 1s at a value “high” or 1 when the signal FIL



(E) froma data signal (HF) 5 b) filtering of the envel ope sig 06T 2002
t aki ng account of a cut-off frequency (EF1l) c) conparison of the filt d
envel ope signal (FIL) with a threshold value (TH) d) setting of the
paranmeter mrror signal (MR) to a 10 first value if the filtered envel ope
signal (FIL) lies above the threshold value (TH), and to a second value if
it lies below the threshold value (TH) e) et ermnation of the frequency of
the mrror signal (MR 15 f) changing of the value of the cut-off
frequency (EF1l,isEFPplay afaunéhreabeidt e lueeqltiéncyhdilet hEhai rivrerdieghal
(MR) g) branchiingotro sit@pi1a)MIR. iMethod 1agcordh nghd ovél @é Mi8when the

characterized in 20.t t.he fol |l oM ng t ho tep is rrj.ed qut between
met hod st eps b)Slagr?@lc;g&Eh)le 8&%& eoFgge? c(?jle(fshvo d‘e\/éllq'ﬁe marﬁfwa?ér agi ng
the envel ope siigndicatEp. e nethwt adevothli nd thed mirm®; ochanatt ¢ilikzed in
25 that thesavernagl %ﬂi‘%d?tl%ﬂglﬁhl\dyiehakﬁw ERe e £ 8o edr &$s i d Ul the
frequency of tg&& rror sL?naI (MR). 117 Met h?id gccordlqg% to Oégl of "Cl ai ns
8 to 10, charadtdGzédd PRIThaEdstBhSWrafGrdfIaPEatie? il Yift YeEFI ows:
30 j) formationlofanani@pper threshold value (UTH and of a |ower threshold
value (LTH froma firgighpeeshoht,yabugdclil IokefiBlbkd cibobBficRar et er
mrror signal (MR) to a“first value If the filtered envel ope signal (FIL)
lies 35 above tHhé WFFSF thrEYRBF4OYal (e tAFH. Affandsa dscsifFedrtedif it
| i es bel owlbhe Hyowehet hs@sdol b fealenee( LIYHholot herswi fernmaitid enareeddhgt he
precedi ng val ue-. e ran irro j.gn PR T 2 23
12. Met hod for%llgfélﬁt%?f ?lgﬁg'; ?ﬁ%S?geé%fE%%i%pﬂ%% O_rlg)e‘closr dll%r?glt(r%ggflﬁm%?g) by
neans of a par &%st SlesGriPee dnghirtpfr Riefalh dERFEEL GG raEEdEN G Ierym
and/ or witingdoafaptirealonecaedengba@diwathd)redardpatd | eHiar eaaeeapndirpg

embodiment can also advantageously be used individually

conprising the follow ng nethod steps: a) formation of an envel ope si_?_nal
ere

r

15 or in combination in other configurations of the
invention. The control signal SL2 output by the logic
block 16 serves to convert the system clock signal CLK
into an internal clock signal CLI’ by means of a divider
17’ . The internal clock signal CLI’ is fed to the filter

20 12 as clock signal. The filter 12 and also the filter 11
are symbolized as general IIR filters. The filter 12 has
a control signal input to which a defect signal DEF is
applied. This signal is dgenerated in a manner not
illustrated here and indicates when interference occurs

25 in the data signal HF due to a defect in the optical
recording medium 4, for example. In such a case, it 1is
practical for the threshold wvalue TH not to track
immediately every variation in the signal FIL since, in
the event of a defect, this variation is generally based

30 on interfering influences. The operating clock of the
filter 12, which is specified by the internal clock
signal CLI, is therefore reduced by a factor specified by
the defect signal DEF, with the result that after the
defect has ended, the threshold value TH is as close as

35 possible to the preceding threshold value, the latter
generally being, in all probability, the value which 1s
sultable after the defect as well.



5 to one of Aainms 7 to 11, characterized in that a threshold value (TH) is
specified and a check is nmade to see whether a nmirror signal (I\QB) Ggﬁ' ?802
formed with regard to this threshold value (TH), and in that theé type o
recording nmedium (4) is determined fromthis 10 information. 13. Method for
identifying the type of an optical recording nedium (4) by nmeans of a
paraneter mrror signal (MR) in a device for reading fromand/or witing
to optical recording nedia (4), in particdfar according 15 to daim 12,
conprising the follow ng nethod steps: v) setting of a counter value (i) to
a start value (imn) wpssat supglehentt bio eshel dhvadtuel d TH)lueo T Sfracdied ed
threshol d valu THi 0.a) r i f velope, si om_a data
signal (HF) b) €i3‘}{Ir’%r_j!“’ea}l}&'zngoJg_f tbgqu)yvgﬁgge f’s?[iqé:(r%glel ) %ak?ﬁgl%é@)u%? I)PfS a
cut-of f frequemdPViEed) wWhidonphesisontbe tsieechrilleer stenver®pe sfgridie (FI L)
25 with the thrgshold swahde HMIRN hnd) csakbsnghef thhesparanes Bie-Midrndhgsi gnal

(MR to a f5irsl;[ val ue if.the filtered enve O‘i@ff I'eslo%t%(%ve t he

I signal (FLL) _Li
t hreshol d val ue Hi]),’ and TP REEHRd vial ua® ¥tgF?e§ Bef 0@ Fhe tFeshol d

val ue (TH ) 30 té)regépédnivaduednUbi ané kFRqtlemkyl{ Rt -hdUhY rgiclsi gnal
(MR g) branchish@nbersteddajo ithesh SPRCIHAtad betbeh i ORe | hif VBlratliloh 1S

ot Sxceeded e oA oy e valie b (PREDOLe iR, Lhad e e ot
a specified val'ldgh”2 o OL,C anobize 24img Braathemgofo "drep Whaskst hdn
counter vahge (JnicHoRs fHiYnAXchadinSPaM fvediend ¥al veolrMX)inB) the
det erm nation %f. tt e t%pghof recar di ngdme ium ;é}) frf%m %He fr et%lignci es (Fi)
establ i shed. 54O MRhodPgecordfify eBYadion Y296k £F ERGr atSHPEESI n
t hat i nformati ortiveaokst@5)retks herreecosmd regl Ivedibien (s&ear ent ragptdreséd
simul taneousl Y.recording media, a duty cycle of 50:50 is produced for
the mirror signal MIR. If deviations from this value
15 occur, then this is an indication of the fact that the
mirror signal MIR is not correctly formed. An option for
correction is to vary the threshold values TH or UTH and
LTH used for forming the mirror signal MIR such that the
requisite duty cycle 1is established. In the present
20 exemplary embodiment, the duty-cycle regulator 22 1is
provided only as a supplement to the generation of the
threshold value TH by means of the filter 12, but the
threshold values UTH and LTH may also be formed
exclusively by means of the regulator 22. In this case it
25 is possible to dispense with the filter 12. In an
advantageous manner, as described above, in the event of
a defect the influence of the low-pass filter is reduced
by decreasing its internal clock frequency. A likewise
advantageous variant 1is to completely switch off the
30 filter 12 1in the event of a defect and simultaneously
hold the last output value of the filter 12. The
regulator 22 1is operated with the internal clock signal
CLI" and 1s designed for a duty cycle of 50:50; however,
1t can also be adapted to the duty cycle of recording
35 media which require a different duty cycle.
A further advantageous refinement of the
1nvention conslists 1n also varying the hysteresis values

UHY and LHY as a function of frequency. The upper



A %A AL AL.AY_. Al 9. AF[ . A Al YL. AY[ L. Al F9. AY. A; 28 OCT 2002
CATH T ALCAY] A L A3L.AAr. Ah" . A{Ir.Alh.AY. A 5T k o q
T~ ~n| ~H'| w mhc”Y] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] c*a] caV] ca] ca] ca]ca]calc
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i'i-1<i=11ppgqgqqr| w ngb] X] ca] ca] caV] ca] ca] ca] ca] ca]ca]ca]c(a]ca]ca]ca]ca]c
(aUl c(a] c(a] ca]tda]e@a}xid] valea] €8 dai] cf@]r@&]dc Capwalba] thafesha kR vadewlTHr rrzz=
zLzOz| | & ddition of th ysteresis value UHY, while the

r"m%&hzupkf a\ W.ca] cal ca !
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LHY for example linearly or using a specified, device-
10 specific table.

Figure 6 shows a block illustration of a further
frequency-dependent filter which can be used according to
the invention and is designed as counter 24. It operates
with the system clock signal CLK reduced in accordance

15 with the control signal SL1 and counts up as long as its
input signal, the envelope signal E, is greater than the
current counter reading, otherwise it counts down. The
input signal E is illustrated as a solid line and the
counter reading as a stepped curve. The counter reading

20 is simultaneously the output signal FIL of the counter
24. The counter 24 can be used both instead of the filter
11 and instead of the filter 12.

According to a variant of the invention which is
not 1llustrated here, provision is made for inserting an

25 equalizer between analogue-to-digital converter 3 and
envelope detector 2, at which location the said equalizer
already reduces interfering influences as far as
possible. The operating clock of the filter 12 1is
generally lower than that of the filter 11, but not too

30 low, 1n order to avoid so-called aliasing effects.

The inventive method for the frequency-dependent
formation of the parameter mirror signal MIR is described
with reference to Figure 1. In a first method step, the
envelope signal E 1s formed from the data signal HF by

35 means of the envelope detector 2. It 1s subsequently
filtered by means of the filter 11 taking account of a
cut-off frequency EFl. The filtered envelope signal FIL

1s then compared with a threshold value TH by means of
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MIR 1is determined by means of the frequency counter 15.

The wvalue of the cut-off frequency EFl, EF2 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

10 yet concluded, branching to the first step subsequently
takes place, otherwise the method is ended. The threshold
value TH is formed by 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

15 MIR, in this case by corresponding variation of the
control signal SL2. An upper threshold value UTH and a
lower threshold value 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

20 first wvalue if the filtered envelope signal FIL lies
above the upper threshold value UTH, and to a second
value if it 1lies below the 1lower threshold wvalue LTH,
otherwise the preceding value of the parameter mirror
signal MIR is maintained.

25 Figure 7 represents a flow diagram of an
exemplary embodiment  of an inventive method for
identifying the type of an optical recording medium. The
principle behind this method consists in utilizing a
parameter mirror signal MIR in a device for reading from

30 and/or writing to optical recording media 4. To that end,
in step w) a threshold value THi is specified which, in
step c¢), 1is compared with an output signal FIL derived
from the data signal HF, from which the mirror signal MIR
is formed in step d). In step e), a check is made to see

35 whether a mirror signal MIR can be formed with regard to
the threshold value THi, that 1s to say whether the value
of the mirror signal MIR remains constant or changes with

a frequency Fi1, which may very well vary. From ¢this
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'FOLI10% & (t)h_e setting of the threshold value THi is initiated by
the controller 26, which correspondingly drives the
5 threshold value-forming unit 14 of the mirror signal
detector 1, receives from the latter the frequency Fi and
determines the type.
The following method steps are advantageously
implemented but are not all absolutely necessary for the
10 method according to the invention. In step v), a counter
value i is set to a start wvalue imin. In the normal case,
imin = 1, and the count is required only.when it 1is
intended to specify more than one threshold value TH. In
step w), a threshold value TH is set to a specified
15 threshold value THi in accordance with the count i. Steps
a) and b), that is to say the formation of an envelope
signal E from the data signal HF and the filtering of the
envelope signal E taking account of a cut-off frequency
EFl, correspond to the exemplary embodiment described
20 further above. The filtered envelope signal FIL is
compared with the threshold value THi in step c), and in
step d) the parameter mirror signal MIR is set to a fairst
value, in this case the value 1, if the filtered envelope
signal FIL lies above the threshold value THi, and to a
25 second value, in this case the wvalue =zero, if 1t lies
below the 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 tl1 has not yet been exceeded. The time interval
30 tl 1s selected such that steps a) to e) are 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
35 1f only a single threshold wvalue THi 1s used 1n the
method. The incrementing of the counter value 1 by a
specified value, in general by the value 1, in step m) is

also necessary only when a plurality of threshold values
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10!S\YN|10%@f(kszabﬁ1¥ﬂkép%)it generally sufficing to distinguish
between Fi = 0 and Fi # 0. The invention guarantees that
a mirror signal MIR can 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
10 method steps. For this purpose, the normal tracking
regulating mode of the track regulator 10 is inactivated
prior to 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
15 means 5 is driven in such a way that information tracks
25 are traversed, for example by the use of a suitable

operating mode of the track regulator 10.
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10 recording media , which a scanning means
5 whose output is connected to the input of an analogue—to—

digital converter (3), whose output is in turn connected

to the input of a mirror signal detector (1),

characterized in that the mirror signal detector (1) has

at least one element (11, 12, 24) which is wvariable as a

10 function of frequency of the mirror signal.

2. Device according to Claim 1, characterized in

that the element which is variable as a function of

frequency is a filter (11, 12) having a variable cut-off

frequency {(EFl, EF2).

15 3. Device according to Claim 2, characterized in
that the filter (11, 12) is a low-pass filter.
4. Device according to one of Claims 1 to 3,

characterized in that the mirror signal detector (1) has
two elements (11, 12, 24) which are variable as a
20 function of frequency, one of which is an averaging unit
{(12), whose input is connected to the output of the other

element (11) which is wvariable as a function of
frequency.
5. Device according to one of the preceding claims,

25 characterized in that the mirror signal detector (1) has
a mirror signal-forming wunit (13) whose output is
connected to the input of a frequency counter (15).

6. Device according to Claim 5, characterized in
that the output of the frequency counter (15) is

30 connected to the input of a logic block (16), an output
of which is connected to an element (11, 12, 24) which is
variable as a function of frequency.

7. Device according to one of Claims 1 to 6,
characterized in that a controller (26) for influencing a

35 threshold value-forming unit (14) and a track requlator
{10) is present.

8. Method for the frequency-dependent formation of a

parameter mirror signal (MIR) in a device for reading
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a cu
c) comparison of the filtered envelope signal (FIL)
with a threshold value (TH)
d) setting of the parameter mirror signal (MIR) to a

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

e) determination of the frequency of the mirror signal
{MIR)

15 £) changing of the wvalue of the cut-off frequency (EF1,
EF2) as a function of the frequency of the mirror signal
(MIR)

g) branching to step a).
9. Method according to Claim 8, characterized 1in

20 that the following method step is carried out between
method steps b) and c¢):

h) formation of a threshold value (TH) by averaging the
envelope signal (E).
10. Method according to Claim 9, characterized 1in

25 that the averaging in step h) is likewise effected as a
function of the frequency of the mirror signal (MIR).

11. Method according to one of Claims 8 to 10,
characterized in that steps c¢) and d) are carried out as
follows:

30 3j) formation of an upper threshold value (UTH) and of a
lower threshold value (LTH) from a first threshold value
(TH)

k) setting of the parameter mirror signal (MIR) to a
first value 1f the filtered envelope signal (FIL) lies

35 above the upper threshold value (UTH), and to a second
value 1f 1t lies below the lower threshold value (LTH),
otherwise maintenance of the preceding value of the

parameter mirror signal (MIR).
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12. Method for identifying the type of an optical

recording medium (4) by means of a parameter mirror
signal (MIR) in a device for reading from and/or writing
to optical recording media (4), in particular according
5 to one of Claims 7 to 11, characterized in that a
threshold value (TH) is specified and a check is made to
see whether a mirror signal (MIR} can be formed with
regard to this threshold value (TH), and in that the type
of recording medium (4) is determined from this
10 information.
13. Method for identifying the type of an optical
recording medium (4) by means of a parameter mirror
signal (MIR) in a device for reading from and/or writing
to optical recording media (4), in particular according

15 to Claim 12, comprising the following method steps:

V) setting of a counter value (i) to a start wvalue
(imin)
W) setting of a threshold wvalue (TH) to a specified
threshold value ({(THi)

20 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)
25 with the threshold value (THi)
d) setting of the parameter mirror signal (MIR) to a

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

it lies below the threshold value (THi)

30 e) determination of the frequency (Fi) of the mirror
signal (MIR)
g) branching to step a) 1if a specified first time

interval (tl) is not exceeded

1) storage of the value of the frequency (Fi) 1f the
35 first time interval (tl) 1s exceeded

m) incrementing of the counter value (i) by a specified

value
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in that information tracks (25) of the recording medium

(4) are traversed simultaneously.



