data or |nformat| t|on relates to an apparatus for the
reproduction or ata or information with a photodetector and
digital error si gnal &Wo2eval uati on signal processing which, using an

opti cal scanning device, reads data or iAformation fromthe data tracks of
a recording nediumor records data or information in tracks of a recording
medi um the prppadurtarddayg ﬁﬁmtr@ﬂ-é@.lmttbeanb'rsréaoms{édgomfodhlte acor di ng
medi um using a focus regulating ci rEWro srhgui ded al ong the data
tracks- using a track regul ating ci Feu e and’? e light beamreflected from
the recording nediumis reflected onto a phot odet ector I n apparatuses for
the reproduction or 'fﬁ&orgl\}kgxt‘jforﬁja Y df Qromagho t&% ldéﬁl nghan
opti cal scanning device ata or information are rea fro ta tracks
of a recor dinRPrRANGEIOF 8fe HaOrdiel i ALt dRdes BF anfeddadiiog nedtlunp a

light or |asgf{othsastistbpcused Quigidde e di ng grdi U@ndsi egaqufa@i@a _
regul ating CII‘CUIL and is ul ded n the data tracks of the record mgnme ium
I

usi ng a trackt9ey aPlrﬁﬁeé rEGi t opt PEAPIscAThi ngPHEGREe §Fann
appar atuses ddvidées typéas ddch as anforaa@ gl ajesm ENV® ghayekraaks of

magnet o- opt i cal acpooaéat us folutmheoreproductl ong 0{: reco r%ﬁ“ td,lac;tna Qr.
i nf or mati on,? a recor an reproéucfl on ppara s Tor i 58 ot a

vi deo disc rﬁraayteks hés aa Heggardidiodeeddne, ot heprer deedese hepnistrheype beam
splitter, if)ApREORLAl & & BhEHEEGT I LT @k ”Qe%'"c‘)@dam%h%é’c@'ﬁhﬁ%ging-r%e

structure and Tunction of an optical scanning device, a so-called optical
pi ckup, are tRGEF| HRPYIR B RGt CIRCY iConpBAents @Uisid catrads, tvel daga No.

4, 1989, on @@Q@ﬁs2%xn@15 dhgcki ahdglbeam egi td et aah@sef_héil QdeyHts
focused ontq_the r{eﬁcf{) ng rnepq(?ﬁszt rreans of,.l enses and is reflgﬁtcgt[eérom
t he recordi ngSHBdi ¢5ed Mg &fi6ct bF COFAE "Fat BEGH UPnf bF nitSik

on the recorohthg seghotodedeicher. .~ 2~ N O\/ 2002 2 actual values or error
signals for the focus_and f n t _ar t e
fromthe output si gnzps%g?p%% "IJ]{O% gggect or . Ia(%gf <9d8!: ?égdy%ggrﬁgg)ar%‘ﬁqgnom
to use digitaf seéate pmceslmnf?—ﬁl’lquf aciknanﬂhfi@bus N@gmﬂgat iagn. Bitncwlt he

error signal schanihe Josuse an@attraacgrrqgltﬂ&tmngl&w%w f@é/@ 2rbfl atHevel y
| ow frequenc%6| n conpari son with the data si gnal anal o% to-digital

converters kH®WA f?’é‘?‘r?éﬁdﬂftéchﬁ%F%ﬁ?lﬁﬁn AR For e recdrded in
anal og-t o-di graakscczm/easu@mqfdﬂdm REAQUNSI ganalLSgh{hendl Datar data signal
i s generated_usi n% ﬁe sl?:?]p whi ch glLet ects the zero crossings.of the
anal og hi ghf F8GUENEY s?g ovi d58CS§ RS phdtddilect B "Eur Pher it
so-cal | ed evakaatiednng g¢|at<su15u@h1da51sf grulebes;hp@e tthive dataortreicgsalofand

def ect si gnakhearlee(g@fai/ﬁ& fn{eQﬂ‘dnheuE'l% féectttedl%/ %b%ﬂ%t@h@v'cdﬁdcxpﬁ/tthe
phot odet ect or, which eval uation si %na s, despite gl t'al servoprocessors,

are frequent Ff}eg%lﬁae]d BT BY c PEYILFS nyan%IPB@ré PEASt Orfedds,s shRRr t he
di gitizationsatht hes dat g.om mlghplégquenqwnsn gnayeteqw rlﬁ@g@eﬁ@%ptlcal
anal og-to-di gl t al onve ter t he g sed for vid Oilﬂ??nl cgtl ons. The

t ypes of conVBPEEF d| 5FP5P Hadit6™ e%ﬁn(ﬂeé"é)f o T b&A Ee LT f
only becauselofEOtrh@tbandw dt hregfo tdiendni ghdf rezprendycsignalapgetredtusd foom a
CD by the phpkageladtal o Thi %J[&egoaasbanagﬂevfe HYL LA LEs @i dhgh gLl ay

i n apparatuses having a nmultiple scanning s SI nce e entire b w dt h
of the hi gh- PFequBAEY si fPBFCHust de dIlGi T ZBdPe On R ot gL ik&RA, t hef

information debiregst ifatm thedprethkeieh theadaha sdmhala photodetector.

The structure and function of an optical scanning device,

. e3e(D: 6T(aj i @m{mm@ m aratus for the reproduction or recold@ NOM 2002

a so-called optical pickup, are described in Electronic
Components & Applications, Vol. 6, No. 4, 1984, on pages
209 - 215.

The light beam emitted by a laser diode is focused onto
the recording medium by means of lenses and is reflected
from the recording medium onto a photodetector. The data
or information stored on the recording medium and the

AN
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or of the high-frequency signal has relatively high inportance flof NOV 2[][]2
identifying the cause of an abnprnmality in the high-frequency signal, which
may be, by way of exanple, a track change or a defect, and is t her ef or e

i ndi spensable for reliable functioning of a repr oducti on or recording
apparatus. By way of exanple, the nmirrorésignal is required in order to be
abl e to distinguish whether the scanning beamis situated on or between the
dat a tracksactivede tdkuds ack error siignall si Sceguahe t fozerso and Kot thses.

12 N0 V 2002 S,ConseuietiLy Lhecadyentagesaly dial ol svalyati ghesygna

processing are ot f & cost r -an anal og-to COnverter
for the radiss-dalguerdy blaﬁd RirothJiem@emr applti casi oﬁhreéﬂd& obgreradlyt he

i nvention '%ﬂd%ﬂ”@ﬂ'Q§eaHl@@E%T“éS%JdHf&JE%é&%EO@HEttQ%dN dregofding of
data or informatjon which réquires little outla)i despite digital evaluation

signal procdRIHP iR a SoRSFdetaBl €1 T&FabPrAPG ST Aahpt'dte of oW sdi fREr ent
scanni ng spegftck Thegu DBt ERY t:&re@hltemebya neanatokelllye feat oregquaneei fied

in |ndependent cl ai ns. Advant e egi ns and devel o nts ar e fied
1 dependentiiti SRS o piglpobReorde PR S8t Fon TETh: COT SARbFEng

di gital evalamiventsrgn&hogenefadmoaugith echnal ogyt cathi ngaIumﬁlvéoter
known from aygi o 660l aays; eg%\t%ntBrlgerE@% datp nafe Qi g Qi‘f;ﬁa?%

hi gh-frequency signal ‘requires an anal og-to |g|tal converter
radi o- frequefiey Bhattat datat BéaVpded SsOGREIr P& U 0y- Pelapgshaper

converters fifidhe i d reauencyrbanch-d£auhgs a €0 ataln\éaloxg | g -
outl ay. Howeyer, the types of converter énown fromdigi tag |o t echnol ogy
cannot be us ‘E%%’éﬁ¥e o?lgﬂé LhanBRRIEReSs ¢ Y hi gHE%r eqBBALY §|t§ﬁ§|°r

det ect ed fromatKdrhyréhe s@h@aﬂd@cecéoaleaemm tdhi gnsi gl eus:nanam;ng fepeed.
An anal og-t oz I pvecter f e nd n
CERLE, FEPVERLFRF Yo, MY B e BB p N 8 vea

nevert hel essbe uset to genera e°a
anal og-t odi gfralk coblert driglavi ngabencyo |§lgbﬁlthephpghdﬁﬂequ@Wby gibgnal

directly but,patBgErabtbpaskinaRs, elvel opeioh rstiegnry %) fa@%eeegydqlgart@
Since the envel ope signal has a significantly smaller w dth than the

hi gh- f r equen®§T¥PHRAFESEAT Anal 0@ ¥D- di gﬁqeaum%rtergqamﬁc% om dFding

t echnol ogy carcbesusedyf anatikey puipOset Olfnedhgl t alirpyal taéi @A gsitgnaltion
generation ang t he advant ages of di gltal eval uation. signal . rocessrdsn? can

nevert hel ess Fli at P HERT ATBRVERCYt nehdPrE aheAdtERT adto bri d
sol ution conpnaéoggtandagartag premveltér eof ahhanafiogdt oseidgi fat comwesr t er

for the audi g ffeguengysband,and,g.di gid alo R OFeSS Onnowrl 26 MoV 200% A

audio technology cannot be used if only because of the
bandwidth of the high-frequency signal detected from a CD
by the photodetector. This 1is cost-intensive and requires
a high outlay in apparatuses having a multiple scanning
speed, since the entire bandwidth of the high-frequency
signal must be digitized. On the other hand, the
information derived from the profile of the data signal
or of the high-frequency signal has relat&vely high
importance for identifying the cause of an abnormality in
the high-frequency signal, which may be, by way of
example, a track change or a defect, and 1is therefore
indispensable for reliable functioning of a reproduction
or recording apparatus. By way of example, the mirror
signal is required in order to be able to distinguish
whether the scanning beam is situated on or Eetween the
data tracks, since the track error signal is equal to
zero in both cases.



A further aspect of the invention is that of using just one 12 NOV 2002
anal og-to-digital converter in connection with the digital signal processor
of an apparatus for the reproduction or recording of data or information
with a photodetector and digital error signal and eval uation signal
processing. For this purpose, both error3signals and at | east one envel ope
signal of the high-frequency signal detected fromthe recordi ng nedium are
fed to an aneheggtiendilgi, ta;|heCQiWr’(&[gefs)rof hei g1 ded sbgmalatbands\iigaaa

mul tiplexer, In this case, n envel o [e has a
tinme consta%foﬁﬁtséhg‘g ta5et I?egkleso%ve rZ:fh l?r qu%g%go%%hg ?’3%

det ect ed bydibgétphot ooevecter. fihe ftrl‘eequeadyootfrten@le@a:bfa banhl ghrfrefquency
si gnal det egtggobgpghgcghqt&get ector is, as a rule, higher than that of the
information signal Since the data si aI detect ed by the phot odet ect or
contai ns addi tional T&&t apP3eesncef ni | dEXENGHON eR§t htor RIMEEIR &M t he

i nformat i 0na§b@@%'tusvmf&f1 @he SE@QE@BﬁQtQQh idt fHé&BQBlﬁggflﬁd &é@ﬁe%%' ng
st ages. gl te the anal reprocessin naI orm

f
envel ope si GREPTMEhd Qo MIH gARMEEEr ‘%ftl&neo%ﬁ ét?altﬁat e s naI s,
such as, byewayuaft iexanplsigrdl t hepmoeessing deteadt smgnalgonaa_neie&fhbﬂ% ed in
2 i gh'l evel P amopil’ Byh e e d REt R RA e oD o PO B R 2 gt e
apparatus for differldrits razbedr ngsmagha eaed sbarmt!wgssﬁée&sle fratursent i on

is based onsple iRfiideCiin] & e pshOEneXEh HShyel )&d%'&%'t %e%'ug;”%ie%l Ynd Whd
frequency desplte the digital signal processing t he servosignal s -

i ncl udi ng nPeVELCRRENeT eie siRffet E1edi th @h%e’i@@UFt CLRaPSa narr ow band

anal og-to-digital converitmst orasppeanal ©f- ttfhéjl ginwéncbswerier fwict hefvi deo
frequency band an be useg1 all tg-t az:r} nal s.which are ne essar%.{7 r digital
error and e?&laﬁ’ i0h it ghde Lyefdtad bi RJ9PEG t S°PREASAPE cBhURIH R via

a multipl exanallqg-lttca-ld:e;naﬁajht conver teirgriaovr of eemi ragldafo ttechnology,

hi gh-freque d n i e Y ok % O %]ﬁ%r}g

di sti ngui sh%’éﬁx&%%@?egt&]g arhag%ryag cﬁangtekpétgég t?st ﬁlg_tlg 92%‘8% 5
t he gain i nS3@&NAdcoREABI rle§opan t@%@%t%@*%’é@ldm@mﬁr@q@n sfer teheount

correctly tfi%dllﬂﬂﬁrecﬁjer{éﬁ%én&r&%segrl ﬁhgadea@asslllahatb)bawartue of the
fact that at | east one, envel derlveg_ from h- frequgncg dat a

S
signal is a 99 FOHrHeH b7 OFOFSgFﬁgral §ioti XS c?‘r’r1 lHb FIERRY
eval uati on afeduherenyekboppasiagrialeliys Jowart dedt Layt hélotieyietral tdosratppées

order 1o enay cbioh. pepungexand, Lhexlhilddy. Al Boudbha df 2 Lahs:

referred to as inpu requency here repro ion or re
appar at us f &e dibsedr ditcapi¢ calf relor Hiapgiwihsdiba @A dihg shd@heér@GUEth/he

phot odet ect af; fifa I hge APBREAL Y3 ORAS achakge th@n%dﬂdaeﬂet@c&pnét@ﬁ fRdn
si gnal processi are carrjed out wth_ hnharrow band d:!gna s. The data or

hi gh-f requeritys s%ghﬁl HATIRY FPERYheP P e @RdiORT et it t fenverter
phot odet ect dfor stidé gatidzed ﬁrréquerrby espedt cah mtegreerrmﬁlcqm fig tbedpubpose
of form ng atlon _si Th el o I I is..f romthe data
or hi ghfreqt%nc;# stlignal gi}?ng an :‘ha og11 cclplfc%llt%%%onptg sfyhe 8& a3 9 5P~
exanpl e, a rdictifdkrcendeateapaeiviiovg ViisiccHd sltchra@gedhandldhséhaqgedcwn a

def' ned rranrgelr nAI‘ H&k@%‘t@'ye pierpEARPSed appaLat us ef Céfm;tél%pfeepéf’d%fe' on
recordlnql e dat a, ch apparatus requires little outlay despite
0

d| gital eva hr%gb‘h’a‘prrsddﬁs%}r ng SN&ES nHIé%er‘?db‘fﬁl%fe t RéIRay |1'ha%|ach
the envel opes isqghed cast ggneynéd e r Neweidiieltessthawo ttid CHli ghafi-al@eneit s
are speC|f|ed whi ch can be_ used, for,.th ur pos envel ope nal .

generation i TG jgdva%t a%%%gs rrtéﬁngrlgli ﬁl rés) mgllf%%tct ary angérrr(g“r‘tt augio
proposed, wHiethrpbdi¥s penh &e upped anfba |ower pavebepe off adigital

hi gh- frequewaﬁuge%ntos%nctqt eckederhtibs PLAW dadipar fhcuhanbyswhey the
upper and | ower envel ope signals Cannot be subjected to further processing

si mul taneous‘i“ygb'&?lr&t’ﬁéPaMbs?r?’éﬂr p?ﬁéeﬁlsllﬁ‘& fF bRAVRETRRECFEr S
circuit arrangenentdf orweavel D@e Bmmhdze@enewtaémpn ronsrst advantsigepushe
hi gh-freque i gna h IS 2 nt I e V|a a
charge or dirhg%kh%(ge “lé?ir%gli?, g ér a%q algeél sjpr q‘fpol a%le;lg’f ored by
two transi stc'm@loa-éapaé'gti@ralar@rav‘tmeremfosonth@e aygeo fregNeawy2t@mgl
control transhgterafhivhichriotesyiected to a base current conpensation
circuit. The envel ope signal forned by neans of the integrator stage is
coupl ed out by neans of an emtter follower and sinultaneously used as a
conparison signal in the charge or discharge circuit. In order to formthe
upper or | ower envel ope, the input and the output of the integrated stage
are optionally connected to a charge or discharge circuit for the upper or
Iower envel ope. Thi s neans, advant ageousl Yy, that onI 'y one |nt egr at or stage

M o ) S o o o o, o, R



12 NO V 2~Uz processing are available to a processor after the

anal ogto-digital conversion of the error and envel ope signals. Tﬁlez NOV 2002
invention is explained in nore detail belowwth reference to draw ngs, in
which: Fig. 1 shows a bl ock diagramof the input circuit of a DVD player,

Fig. 2 shows a block diagramof an input4circuit with an. envel ope

sel ection neans, Fig. 3 shows a schematic sketch of a data signal HF with
envel ope EV, Fig. 4 Bhdws tzhdd oclspaicagr am adfhen iinventt ioinr ciitst wha b anf

envel ope ge | O ans.. Fl Shows. a. e ' t f ]
si gnal s prO\r}? %gﬁébgug‘é p%.zlteodéer?ae%%%r{,@?b&%aci;hg\s;\lébgrgéﬁergrgt icégns%ecftgﬁ&@f t he
profile of avithatBegAapikElt Bdgniad REPCEEBPECPEd ano abpedEitayserf Hig. 7

shows a scheppbiEdskeish @fr thecoF@ind ecef datdatsy sigpstmbtidhatiith not
subjected to interference in the course of track,junping, .
photodetector an digital error 515ngE gnd evaluation
signal processing. For this purpose, both error signals
and at least one envelope signal of the high-frequency
signal detected from the recording medium are fed to an
analog-to-digital converter for the video signal band via
a multiplexer. In this case, the analog envelope detector
preferably has a time constant matched to the lowest high
frequeﬁcy o% the data signal detected by the
photodetector. The frequency of the data or high-
frequency signal detected by the photodetector is, as a
rule, higher than that of the information signal since
the data signal detected by the photodetector contains
additional details concerning location, length or content
of the information signal, which are separated out in
further signal processing stages. Despite the analog
preprocessing of the data signal to form an envelope
signal, the variable parameters of one or more evaluation
signals, such as, by way of example, of the mirror or
defect signal, are adjusted in the digital domain and, as
a rule, in an automated manner. This results in a high
level of flexibility with regard to the capability of
utilizing the apparatus for different recording media and
scanning speeds. The invention is based on the principle
of wusing exclusively analog signals of 1low frequency
despite the digital signal processing of all the
servosignals including mirror and defect signals, with
the result that a narrow-band analog-to-digital converter
or an analog-to-digital converter for the video frequency
band can be used, all the signals which are necessary for
digital error and evaluation signal generation being fed
to the said converter via a multiplexer. Digital
evaluation or signal processing of the high-frequency
data signal in order, by way of example, to be able to
distinguish between defects and track change, to adjust



Fig. 8 shows a schematic sketch of the profile of a data signal 1I-Q Niﬁ\itﬂﬁ&z
subjected to interference due to contam nants or vibrations, Fig. 9 shows a
schematic sketch of the profile of a data signal HF which is subjected to
interference due to contam nants or vibrations, Fig. 10 shows a schematic
sketch of a known circuit arrangenent fof anal og eval uati on signal
provision, Fig. 11 shows a circuit arrangenent for an envel ope detector,
?’Ed E: g. klg tsmpvx@aa?f ugct's@aabc@hwuilt m@gﬁg\r%foolrméhﬁ Qh&:rfirée:tdea@@&or

e bl oc i a of the input circuit o ayer_as i st in
Figure 1 cort lgﬂr}?? sHot duet ]Gt §°%5e%'f1361¥ogt18 2RPRPET er© { ‘?—’ﬁgs
dat a decodercdas ssadl assma\dmrpcessbleSIBy T‘mara\h)@re\f.l dthen fBYD stihaatdsaf:or
Digital Versg kS g
provided for aEH] (Rlé aﬁﬂé‘%&b’% ggaﬁgrl t eqrveegér dll%ng ol%ggg%gh EPS Jah%frgtl on
with a var yudﬂgt%cmﬁmlg speadtuFhévadaregdpmeamt i §9 e‘?h%mqi%gPREZé‘éh@al ns

preanplifiengpwiddar 2 deha S'e@z%@'uagﬁ%‘%{ atdpn shade Reldpeserynghanal is
generation stage, SSG, .an envel ope detector, ED and a bus interface Bl, and

the servopr RESSHEEPINs oy PdEA LAt FONM t 1P GEHRPEO Fhsure high

anal og-t o- dlagtctlarta@pnvehﬁer ADEkilei1ieyng mrﬁrrcﬁigrum thEC dateel | ragea
processor ener at es rror._s def ect

r err u% ?E 4?3 e $ gk%nal DE
Furtherm)re %?‘le p oc Ssdr PREY s "EoMELY or%’he u% F%?Jé? At ' 8f the
anal og pr ean1p¢¢¢r@xngmappE>REtusafarseimfdiertmst opt itwel phetodétrgt nedPb i s

const r uct ed fi9rcieX bl idb G kNBYN HRNNANoEBEE0ERNEE Vi ELOMEe Bs It

conpri ses four photodio ] ol ned toget her a square.-

The |ight bea®$ whi dRIRS qué'tlt%@rfr'élh‘?acpééépé r@%ﬁ%@%hnﬂr9§€§§éé}%nto
tBhe fCOUfDIOhOé@éiI @é&srh tllééﬂ tBout@ amplt}D %&Qrcm-ﬁl‘ﬁar?dl %ﬁ@'rﬁglsdglfz@hél it a HFIE A+
+ C+ Di ot odet ectar_a ocus .error signa iis_genergted in

S Known mannd ST DREERERGYT FoEie TRTSRERC ophos tirbat e eS b pRonetiddes.

In addition by the photodiedeesok B ighdibedphotlodiidesespedtavé previ ded
and are used, r a rrar g t he
di fference be%g%gﬁgghg}o% ;ﬁé %Iﬁr 8|s(r%g %r %gémﬁﬁl TY ﬁﬁgt\é\??[g?gg?%a%%

and the focuBher resyvesiqpsl SFLIEInfadJr miswof @fmede Pt althed detdosign lgh‘

Furt her servpﬁé@ﬁ@héwa&hau NL3ERQT daNCenM &l HiGWha 1, c8hSr 9818 ateyi/ ina
servosi gnal ener |on stage SSG are a_disc turntable notor signal, which
determ nes t %ys “\Pﬁ@ed 8f T%fettEBtoF didhkf nmédi Eﬁ?a‘éhﬁofhéﬂbb‘mrﬁs

si gnal for thﬁac@aasendrdwedwmmﬁaiQaseaoieﬂlhéachangesysUenpeammmpmgm
coarse drive nd vernlser dri ve. X W?é exan%) dthe coarse drive

desi gned as 5 SpPRAPSSEY AT DY Sihnfeh th RYRAYRE e §c§r‘?r?°r¥éilcf§/| ce
conprising, bf wareof wxaopl el,pptalreitluasereduodes |lenselss auptagmdegye. teeam

splj i tter, $hgh5£h’;§§t'é?{fhlgl£éi&9 andnthe phoLedst g6t orus Canqbgedhshtacsd
radratty. ehe way 1n which the envelope signal is generated.

Nevertheless, two circuit arrangements are specified
which can be used for the purpose of envelope signal
generation in an advantageous manner.

A first circuit arrangement is proposed, which enables
both an upper and a lower envelope of a high-frequency
signal to be detected. It is provided particularly when
the upper and lower envelope signals cannot be subjected
to further processing simultaneously but rather
successively. The principle behind the first circuit
arrangement for envelope signal generation consists in
using the high-frequency signal that is detected to drive
an integrator stage via a charge or discharge circuit,
which integrator stage is preferably formed by two
transistors, a capacitor and a current source, the



12 NOV 2D02 9 vernier drive enables the light beamto be tilted y
through a predeterm nable small angle in the radial direction, 1?%93/ ZQUZ
l'i ght beam can be noved a short distance along a radius of the recording
medi um just by this tilting nmovenment. In principle, however, other
phot odet ect ors whi ch provide an anal og data signal HF and correspondi ng
error signals can also be used in connection with the invention. The track
error Signalco'ﬁEraﬂd ftQ&USl@'tl’dlf gfgnathafle nps sedhinedesd | tfmwm/erbasf@r t he
functioni ng of aratus_for the reprodu,[;lt%1 on_or recorg %lof lat & with
ex eR

ap
optical r ecg}l&lrr‘?éithe ’%pe%?%té]eon b§lw§§71 rrpfeevetlﬁge Eralk ter'r orm%?gnal
TE has the bal mearer o fhtheséahriomg tios effage etlsbobbpdadt hetddtya neamk and

bet veen « hoodal ant T 8GkE«oAn EYRLBALION ARG NS (ARBESSALY. uLbAT LT o

whi ch enabl es the apparatus to distingul sh between scanning on and bet ween
the data tr&ORPaoTiadie 7eErrli AR W@ Whante 8t disicgaageHcigavditat et by

t he phot odebgeir t‘Pcp férlh'sgﬂef pr’fe}il SOJPUI@\Qég eWedBpel, 9ftdle NagHa NEGMUM
when scanning is effecied on the track a .m ni_mum V\/I%en scannj n |s

ef fect ed betthen FWePWat aCtr ac,t THRE %%?FFE}de SR %€Ehe Aigh-3R

signal is atcoalrf@QIéﬁth\h&nchbeglel ghi @eaahaadeatcﬁnumto fa rdaitee tuiyapérbut
isatamnlrru on the. o

g t he ld'v%fnlt beam |ls S'tthuact ed Pet ween
data tracks, w?’é t8vs gpgh e%aFreé @@teoH Jur face:

Ther ef ore, tomes eubkgasikon Sitqmad lLs adesmxeé@r ted ﬁqrmastlmar repesi gaad M
and is providRel by {081 KOS ESSRL cFRZN kB G3GE ARG Mitsh Sl giu'in%ﬂc gﬁggf oot

eval uation signals that-are frequently used - myrror si gna
si gnal DE - Ieﬂfeo’“e‘?(%!-"af:ﬁe&riol’flﬁ’ﬁr etl“t%t‘éppew end elf%'feefrlc%f“f‘?)lcm"‘gu?égnﬁlﬁo 9.

Figure 6 il |si$ﬂdB¢&$ec§1h§lpf o4l bec@hdt ke rdatit sAghahgdfentndes peepbsed,

diti d traight | when. the’ dat
lgnal P i ST TRTTCBRECATHY G SRS CcrArOme o 1PN hingY of -

t he recordi ntherefiacmn tﬁaguaesécshdm&rtﬂmgnamar prafe | s oproveded; awsicgnal

HF f th I f I
cour se of {1k FOnGIo. CIRG Fout - vel WBEST s Tice hGaits s 't Far GALCF ne

in contrast Sltqfealap@éfre epel$ bpet byhidva sl absenusidiudiannots e, ﬁfﬁépmﬁﬁber

gf dlet ﬁct eg c{ﬂﬁ%f@?eﬁ@”ﬁ%ﬂ?@dsfx]{ G&@cﬂ@tgbergg‘ffe£ﬁ@§k%y€r(%l$x%5dt v Flbqure
a oug e u er envel ope rne a Str | he ower envel ope
s 11 ogol e R HERG e B T R B o Bt hrFRBRRs Gf Sy SPeRBLPLR’t he

CD disc or ate caysed hyifidumat tone. Eonakbhyt Hmgueenfeshaowva avipriof ithe of

the data SI ccEr %ghoeeg?gt reps ogeglﬁ;dép%}gpp u%]tléjf |sDeq;&p3§]§qlstof\goqhatl ons

during a tra he' re is d y 'scratches
dust, fingerpde¢ats @V@lm $8iiding.1 sThaagicmesoi Qalacpll&ffl'q'—@ dgthe hé nipyser

envel ope rrayf@éf&@egeyl BLEM Hepkad ey {die | QuebugbvaleRgy whHeCRvAaSat iYdm | ar
proflletothat Fi gure 8.
the said envelope in the digital domain. Since all

that is involved is the selection of a time constant for
the envelope detector and the signal need not be
evaluated in the analog domain, it is possible, likewise
with little outlay, to provide an envelope detector whose
different time constants are set by the digital processor
via an IIC bus, by way of example.

The digital signal processing of the error and evaluation
signals in a processor connected to the analog-to-digital
converter 1is not discussed specifically at this point
since solutions are already known in this respect and the
invention 1is independent of the kind of digital signal
processing downstream. All the signals which are
necessary for digital error signal and evaluation signal



Figure 10 specifies an exenplary enbodinent of a circuit arrangf:ﬁrf\iS yzﬁg
is used in analog technol ogy and provi des correspondi ng eval uat 0 n /4

fromthe profile of the envel opes. The |light beamreflected froma
recording nmediumis focused onto the photodetector PD, which is constructed
from four square-shaped photodi odes A, B, C and D. The data si gnal HF which
is generated by the photodetector PD and is equal to the sum of the photo
vol t ages ofptdeepbbhgdandesvAilBpl€ &nd aDprodemswar defit¢n Bhei apalbgfnot
illustrated) in. ecoded. itiqn, .t Sy Fis
applied to %%eg%: Eg%?ﬂegg?pgrgﬁégeg&Fh\%hlgggol&s%%gnr‘i%glteceig)tpfeo %%gaalng;de of a
di ode D2. The anodeTbt timgegitdda Disi expdanaededin omone tdeta hhl befow

capaci tor CArMhpsecether t& ALARlinkS,atinr @hglence-earth potential, and to
a pole of a current source S whose ot her pole has a voltage Ul applied

toit, as wel¥-ad t&hEHE EnfACDE dle8RpEr &forthA, 1hRESe OtHfd G npht & s
connected to the tapvof paagetenti oneter P1. A voltage U2 is applied to one
term nal of _the Botegtpi ometﬁr Pi(, while the other termpal o th%

pot ent i onet BFIP1%i s SHPYFefePdRCE. SHAST FotUntdhl 1 PRAE CAFRBAE 8f TPhé"di ode
D2 is connected to enweflepri sal eoft imrcapacis,or CB, whose ot her: 12 N ov
2002 term i § at..refere - earnt. | o] f rhent
source SQ2, p\%bsé o%ﬁgr%spgl g(&l%se |tklteEV\/|M;eeed;gtH ?Aeg eér e%%gfgeg?%;ﬁagoﬁgnﬁiglh and
to one input of a c6&my&larser EV2, whose other input is connected to a tap of
a potentiongtigl B2. showdl baga ok i AP ask t & ongpher BliReh ief Wikk® an
potentioneter P2 and thgL other termnal is at reference-earth potential.-
Wth that part of tKEVEPES RS deMeadM S ustrated in Figure 10 which
conprises tREegcomportiaing Di, £AhedblticVisketclkl, fdhe (lav@maenveliopmls i S

conmpared with a | ower_ threshol d val,ue SU i rated by a dashed line in
Figure 9, and with rgvgtd%gr% art %o Oett%%éﬂc‘%(lf%%%’t arrangenent in Figure 10,

whi ch ot her Fpart 6 s showsed Bchaws tionpokeiclk ©2, tis, psQfile2 odnd RBLa he

upper envelope 0 i s GUMA’ ¢ WHAL 1He dpPesul{eeeda! dovahter sorvheh is
| i kewi se illustrated by a dashed line in Figure he conparator V

9, T :
outputs a siFdfal ‘A2 sBIOvs @ GiRrRatIc ke tpperfehbel bpetd 16 athe it
signal HF falls bel aidrha uppethiahtr eshohdtvalute; &edheosiignadr Birdiee
out put A indicates that_.the light beamis crossing tracks. On the other
hand, the conparat orr VIFHuHHE S @ éﬁﬁ?cﬁtngl?igt put Al if the | ower
envel ope of Filge dat ssiwnal dHheaxzeedsskbhechowér thier gstodlid evalfuea Sthtdhe
signal at the output_ Al indiga h rgﬁgﬂg Lpterf S by
dirt, fingerprints, Ssﬁnaétlcg%g, \t'\lgtﬁgB elosg t he r%%%(?d?:ﬁgq%g%%rn% &e
vi brations of the réept gtRittaOMapharar usiPSeEiPRG/ t he potentionmeters Pl and
P2 defines trhgy .| onersiades Uppeshéis €s880kHeY¥ahues SHeamd o301 4 espestdyehy. By
virtue of the fact that it ﬁgn h\ diately be %dgnttifi?%sfr%?the dgta
signal HF whether thet 97t PheMid juip? Wy B8rBes tor ddke T TfHdtiter due
interference caused by womratimasterobyvibratonnshe recordi ng nedi um are
present or whel hefo DLy PheoME AL € or esflien] Lok POSRABLE. LY 28Y: Of
exanpl e, for the focus and track regulating circurts to be Influenced so
that they regul ate nd¥eargpheny or fedre areakadel y avederattifsse codhanéions.
However, the circuitppstangenent illustrated in Figure 10 has the
di sadvantage_ that jt is realized using analo technolé)g and, as a.result,
also 12 N 2002 9B°WHEs EheCkAGWA tdi SEFFRVERFEE of fThi s2R ecRABFOGYE By
way of exanple, the deupticatednsetting of the threshold val ues and the
drift thereof, as I th maftgh'! ! t he. tey, di f en
properties 8%51 éc%\?d%%géﬁedlga an dﬁyfq%rggrlentgég(g%??ﬁg%sl;degg%sm na{t/&ée rrttkalsar ded
as di sadvant ages of @REFbYPEe@RRBFEE[Y-in an ot herwi se purely digital
envi ronment given the use of a digital servosignal processor. Anal og
circuits are very inflexible with regard_tq different recording and
reproduct i on systemsj,r{"gu Br‘)&%( Iﬁi}[fgé‘,‘ eb- W?‘f‘ébFéréﬁ,l%D\?% ahdPVP
di fferent spebsigeand ébe tihkbusbngtadts assocFapedet hedew thnt@intshe at her
hand, the digiti ' e dat ' I ' L g ut Lay _si_ne
the | arge ba%%%?%tggg%i SE'fggqﬁdg%Jcl%fpt aeﬂpg‘g#%{%isgl?l% tHE?‘?rékg %éta%a
necessary t cA§Fe9eHePRn adshldgSeBVEAPEPEAPSEEN P&t efhef abheekiagiaBe®Vilor
video applicatanas, fo¥ exairke. Vepsgrile avisy Singnabephgyrager$! alrdevel y
narr ow band nature and | ow frequency in conparison with the data signal HF,
in principle an anal og-to-digital converter of the kind used for audio
applications is sufficient for driving a digital servosignal processor. The
contradiction resulting fromthis is resolved by virtue of the fact that
t he generation of one or both envel opes of the data signal HF is provided
in the anal og domain, but the evaluation of the envelopes is provided in

e



12 N Ov 2002 13 evaluation signals are the upper and | ower envel @Ipzswltq¥t62m2
data signal HF which, in the anal og domain, are indeed generated %o

data signal HF but are not evaluated by a conparison with threshold val ues,
for exanple. An envel ope detector ED is provided for this purpose, which
envel ope detector is illustrated in Fig8re 1 and is connected to a data
signal generation stage DSG In an analog preanplifier unit PRE, a data
signal HF deiretad py prphetedetret oD b3 afeddio e data sifgral the
generati on stage, DSG via onpe or nor reanplifiers AVMP, at |east sone of

Whi ch i UFESRIGURTY BF 0IRHE SFgridl @ R eFIEET Ghatl AEHAT at FBRSSge

SSG The nwpasd.of phot odi odes form ng the photodetector PD and the nunber

of preanplidfier d . the s i y : ified
onl ' by ey T SRANSFe T L5 CBATY MoRiEY LRI BRHaRbR TS o
the anal og AMftoanpl iddter ampnaPREEGe LNt yonesdsxl yDFE, by wayveSiexandpl e,
di fferent tjdfe Conssantsagt aBENLNYRRAIGHLCIEEE OELEF CERD dfy S8l eried Via

the I'1 C bus of the processSor PRZ. Furthermore, it is expedient if the servo
and envel op@Ggmte Bfe 30H) de S VPRNERPRESCOFi BFerihgPhet b8ed| ddkithg t he
anal og preanphiftepleRet RRE, Arsi aphBogkiewaigagllve-seeonteorpgec,fid ter
can be used for this pur ose. bﬁ V\B.%l of ﬁarrgl e. Adata decgggr DIR.i $
connect ed totHE dGPREEPGnEF 1 derer 415 oSt afed BsEBICTHECAnal sy WhiC
preanplifi eyenenat ©RE & omitrlmerpus poselofMpemardat engdée hecdi giighla HathE .

| nfor mat | ondiich & kA PLNY (GONtLPLUBLE: TR REOVISETed Bol NG SCENEPTARESSOT
SP for the purpose of- controlTing the tenporal sequences. Since the upper
envel ope o HneexfeceoRdr @hvéhepanakee Poeapeduifrlar surikt #dou¥ly, at is
possi bl e, asefiduspnated in Figure 2, for one of the envel opes to be

sel ected by o%)t ip&}nal i nversion of the data signal, K HE. For this purpose, in
accor dance Wh® h BRIQRRILLRCLRE | Ritr d&r FOPStRMGFEFedIqRd 8XeWPLEh T'i & used
to feeddtg krki@menv@:r@m ?Ehe(atr?ﬁomlﬁié heJ]lcit]pheFi:l@lhﬁesiEgnattHIEdﬁfprtjfEaes

i nverte ata_sigpa F for e pur pose of f.ormn n 2.N_OV 2002 14
upper envel%%‘éroggﬁéoglf’gﬁér TAénvl:'?(i:’l o(geaﬁ.d ‘Phijsol%e%%seogﬁgéﬁfaégouféqrﬁ % hat
just one envehape.deffbet orl iR s Ieemssahychbotls anraeppectedvelfapm o and a

| over envel ppe,aq9f gt headahd ssiddnd]cdFe bebngo f PREEGRY @%%i@&éﬁ/%ope

detector. Figure 2 is identical to Figure 1 in respect of all the further
conponent parts.€In pRfinci Pl e, IBREFBAFSI opéTsi g2 g addtsd i | 1249 %t ed by
way of exanpire=in ki gurec3+ Masma Hgnpioconeétycsorl hed karfduudl hethen the

data si gnal lHF aTd %gn therefoge l%% di qiti zaed even usian an i expensi ve
anal ogt o- di Gt $&F*cofter t& ABESHF e Rithd SusddFdr A appli¢4ti oRs. In
principle, dhéfappeceenbetepeno apgpastidd owerimnvel bpelo ttahiaded. belhed

si mul t aneou : h Lt : as I hluste i |
circuit ar rglr%érkrgrol}th, %tomethtpelr ﬁ%?%dell\é&ﬁ n@' V\EII c% iagltd:%ﬁl %Hr?de V\Aﬁ%cﬁesré?'erence
to Figure 17 i $rBposededs amé angel vpeddétec¥BPRCERL eBGt h tAR ClppRELor
envel OpedanQith?\é\erFﬁ; enyel %’E&r{f_ﬁ& :)magala@e?%ysimga ltB@fcfS&t@uictb %é@ﬂ_@@ﬂ?nt
in accordangce W Fi qure : ask o envel ope detect or is.to
form an enngSbE S 9IRSy PSS e%?féﬁ%? S%BﬁaErSHY(\Mﬁ (ﬁ?raﬁloqﬂq‘olr eﬁr?e?lr&?
signal is stperpbseds |eraccordantal Wik Hogur e tivb, tWio thanssstoa3léd, b
toget her w i~t.or a C 1 .forman, i r
st age whi chgigggggréiq_ e%lﬁy t er?ﬁgﬁt ﬁcﬁ\;%%gﬁ%g%t %14\#?1{8' fghre%&géﬁtgégggase
of the firstifPadsi®itt 4 and OPSTETHET elnt 8 I PEIaorIEISr 8 R2OBL her
term nal of swaigeh isscconnect ed Q ddhe woldeadi s ahotbe secendllrangishor B
and to the first currenE source 11. The first CL%rrent source 11 ia.
connect ed t SSFRETERNG vy I8! tHFVE afd S 8 thF FEPRE DG oRgdium,
transi stor @bd sloonoectedlt @igactlh, fohi keet wdiase dfivhe isecdmel case
transi stor i.S d e 1,4.ter. ir - | st In
order to avg%d aun%i%?ggﬁgesggg%g& rf?ﬂgrtlt e %a%ggftgce)r%éllt\ée?f t %_g%]s:g%gﬁrrent
of the firsfraMgnsiBt ora QL sevaBeleur LB/t COGHFENsHE I Wh &F réaft IRBAmMmEE by
three transiastefsndle . bB rhA 6 £SLELAh RIhé Sepravtiedasht WHChsE@BhIhYr |
connected, on_the one hand, to the sue}plg vol t%%el VCC gnd, on thg.ot her
hand, to thégev1ce comprising, by wa f exa e, the 'laser iode,
lenses, a prism-type beam splitter, a diffraction grating

and the photodetector, can be displaced radially. The



12 N OV 2002 15 emtter of the third transistor QL and to the c%IZGNOMZBBZ
the fourth transistor . Furthernore, the base of the third transistor QL
is connected to the base of the fourth transistor 2, the collector of the
third transistor QL is connected to the emtter of the fifth transistor @,
and the enitter of the fourth transisto? Q@ is connected to the collector
of the first transistor 4. The collector of the fifth transistor B is
connected twemardh dndvehernzdsleof thhe lfiightth heamsitst dre M ilsedomnmegt ed to
the base of.the §iirss f rr pgl edy t the
input I'N, tthen t(# e{lrtaél}g%ts {M '%Blc%)l I%(l:%}ojlr %H(% ée s%lcl:ondﬁ‘?r g%sgllg?ﬁ

ri ses; con\ﬁblrrs@"yloni pal Ithd¥ Bheuddemt ikegredcpn feonpekeds@piiorbl tage

VCC. The SIcglrs?&axhéecameh@d OUta i @s aBrerinld efed O d PN mbaL IR s §¥|Xt h
t ransi st or % Ea se of the sixth tranS|stor g@eals connect ed to t

col l ector dfiithe Ee bRt r BRYFRERF - Q6 1Nt h@TEHG R JIOYREL L xt AtD

transi stor @ﬁ;t@d@ﬁ@@e@redwhochhprsumﬂbyamolahageg\/%taarwhqrtm bapeanfi a
sevent h tranOS| stgroQ% and arcruorrrent ﬁ ;Lce i 2 Lonn %t ed 9 %rtkaare
connected to The B TLRY of 1 si xf‘ £ 3nsi<t'or é “The seventeh t r afsi st or

Qs earthsmhrbglctiencmitbctbe andenfiéceni tter, which is connected to a
current source |13 ¢ e t élp(% Vel t e Jor e t our
t hat provides the eﬁ@g Qtfgglgl %Il%ef : a s'g{:/e%tgﬁ trar%}cssfjs%%l;ép SQFl}lrgnynat es
t he base-emt¢ eP%I%%@@@%%‘btaCW‘t% sEREh tthr%n§il§€6|l0@nancp%t afthe

same tinme i pEovesubheokemRY atdl Lod@SPONS Cor TR cbdithd rcaﬂ'lsa§£9rw@?eh t he
fifth transistor and the seve thtranmstong? artra@%npt sisto s—and

the ot her tTRhEFELorrEYELiITT elePAeE R GYe WoOF ‘?’r altr Bstors.
The envel operdekeetroprEPiwhiadh TES hdd ustta atedid rrzé?r@uwbeﬂlsaadnd:ag prsovi de
both an “pp&igé@é%o%ﬂﬁ‘d o ! f]iﬁ"@r §ivel qped Sﬁan%éfﬁeeh”&ccoh‘liﬁce
with Figure to a circuit block upper envel ope f urpose 0

provi di ng a‘ﬁrapbér ehwy el &3prel Wi taken t o5 leoned ¥ cdist bIEG@I’SSIaG\Ner éh@éﬁ@p@eﬁor t he

purpose of QFQ¥hdi %a%l'e%"\'ertk%wehﬁ%ﬁrﬂtu%” %%Cor&i?é‘@fn&ﬁwh':' guiqebs, the
data signal HF is applied 12 to aternmhnal SIGIN, whichis

formed by tﬁ‘éaBaéégoPr‘ar‘?r@r PR FveeANSPSt &Pt@ Ghfdkie <fr Ehft rSICBé”l%il@ﬂper
envel ope anldebyufnheTb@Selana mgeiae_vem f‘k;éﬂi@ﬁ@tédiobyQﬂ;H:el phblie deitieeitidr bl ock
| ower envel gB The c UIt 2} er envel ﬁp qév\er envel ape
constitute cﬁé:'rg ?Ecﬁ l’lﬁ‘e <8?et f‘SPl? Séﬁ\?@l op Yef el BB The
envel ope dewbenmscEDnllslgl IJJaJsifrmcatbdasora theckraeki gndt ed mdy iFug whien n
Figure 12, th nmw pis an@ffw&@ea %t%ew &, D! 0&§t§retege@ect el a

changeover svmtc formed )é swi tches S1 and . means of the
changeover 8WPLdfkLdeheren Ieop‘él‘a]éfgé?gﬁﬂeEE)Yc&J{gé?donélﬁngatt anlng’d?léﬂuﬂ is

optionally gpenecied tigHthepehar ged@et@esmrogea cdi€ali tratlr ped hy tde
circuit block ugrllaer envel opg or t t e ch or di chargf h(‘tl rcutt f.ornmed
by the circdi t“bi R ot ERYel DpS }E‘ﬁﬁt Si g tcoPF &8 paiti ng
to the uppesiemadledpeoarvorern odehe Itmwksenviefhzdpela it® prayi ded the tdmwe-
term nal C th arr i at ed
in Figure 1}%%%2%?;%;%%%%&5@2 S qgfag{ercuﬁ:thcébrr Cﬂﬂ(geu'ppetgﬁﬁv oapledalﬁlﬁzéer{ dat a
signal HF fé&ddhélt hkSt édfionare Grﬁﬁl it cofpdriedati t EigRalsidghakngt ihe
out put OUT efrotheicenvebppe et el osc&Es by Mpaes ofna gedpadanee. Wifth
conparator IS fornmed by an eighth and a ninth transistor B, . For this
pur pose, th& *@M5 er's of the transistors @B and @ are connected to a
current souffbe lelalwmtion ss¢gnaéest édhato aresuppéguent i gges¥GC.- Thierror
col | ector of eight r r nec t ngd .t

col l ector of gﬁe%lnlg?hgﬁjara]dﬁfg%? fsgéggﬁng%?ed tg%thgxggégngg gnt gﬁoﬂe
transi stor GfGadd wlithys Foferersest 6p RFig8ARECt € ti® ea?t h. FIereade of

the ninth trlarlsjssi@rt@ t1fe db ¥ €D BYoEheheuiptt QUG tHe enyer op@eal
the ninth transistor

det ect th t ent t the b

Chanct i e DR bt thes whte ErShotSNEr IVLIGRET ot S Borabaiby 1 he
current sourdedst whems ther alegte t hegnaht HEt risnsnet oi n@A vandealcthwatiestt he
tenth transigfpr g gjf tcm% gt by thgn t%gée LA N Ocgarth cwagggt e

current is [imte a resi'stor connect € toth Smitter  an
current souF“t?@J{%“smF&gtué”thrﬁrPPWS the ideal profile of the data

signal HF or of the envelope of the data signal HF in the



12 N OV 2002 1~ the envel ope detector ED in accordance with Figuf N%VTEQ[]Z
potential at the termnal Envel ope OUT rises and rapidly follows t ta
signal HF at the termnal SIGIN |If the base potential of the ninth

transi stor @ exceeds the | evel of the §1ta signal HF at the termnal SIG
IN, the current provided by the current~-source 14 flows through the

| eft-hand conparator path, which is forned by the eighth transistor B, to
earth. The €orré&At ofhtEhCKks Jjprpvinded The dangl eanveePeel $50868n8g8d t o

the coll eCthseﬂ:aHBﬁtt @@hla thanSicHI a0 @l d8pd PeegvepbyeVakhages ¥CC and
is conparativel en di_ schar ges t'he capacitaor Cl in the envel ope

det ect or EEﬁlnSgBBEPagﬁée RFPRLERQur 6181, n§§b8rregﬁlt SFeﬁﬁﬁéh PR& L1ma

aﬁteﬂt}al ai:otlﬂ@sb@hﬂts“@b Elh\ée|n](cmlﬂﬁ$@f6f5|wdc}4csjeﬁffﬁ§@? TheF&gameletors
ic orm or are o e e _an ¢ tenth fransi

an npn type? T%RQ“@ u 1'-Iaf?e“’d PRBE %ayeréWJtcg‘Pfgstfé%mﬁnaa Sﬁteﬁé %’h%hgi%\?er

the | ower ehmabmp@nvhmupé|Mzﬁlpnre@héaprbndgpbeWhﬂnmdorhgldetecfnmm|s

| denti cal, Sﬁ%%ﬂﬁﬁttst e C%k L ang, C%ﬁecr@ﬁ 9&1{‘% 69%%@%#&8%"’%@

opp05|tely e circuit blo Iower envel o as a structure
i dentical t¥ibmatdionsuit bl ock upper envelope IS therefore constructed in

a conpl enengany 1MRNNEF; gMAd §esReRt 10 1her £1& cyiFt tNOCka tiPP8L gRAYENAPE.
C‘onsequentlz;kl thetransistors QL1, QL2 form ng the conparator in the

circuit bl o¥Re over FERFECYISE 18 6Pp?ﬁéthn3¥%p8XBﬁ&QQWF%HWFP&@$%ﬁn§hese
transi st or sdalran@OmWGtCﬁaeﬂktOhan@ur penttheouras ddi cgnnediafl te emmdyedvil e
t he resisto Fg ﬁnd th qpll ctor- of . % e tépnsk%% r }laﬁe cqﬂﬂgcted
to the supp vo? & %%C e’in bpgpﬁpg% Re envglope derect of -

cor r espondi ¢ nus cRidgalr eptofiid ecomfiectiedl, upipert henvkdogpeovBeyYsveveh dbe eady

mentioned, 4Q @ GUJERM SQURER | Yo cemeaog@nemeht ¢ £27 Lhs @t 40 the

col l ector of the correspondi ng transistor Is a pnp type. Wile
t he currentpéﬁﬁ%ﬂ?IQP|W¥%WK%QanﬁH¥etﬁock upper envel ope drives a charge

current, desugﬁateedmh@gsgelﬁyééeah Iéacetntgﬂafmgtexﬂ@odﬂh@nthefl R eginat @i t st age
correspondln Q Fi ure 1 . t.he 12 N 18 currept source 16 in the
s G 1t ocPnd

circuit blo Clyrives HBSQ cﬁargé ngdPPentte
di schar ge cmmmxnudesw tbertegppadlngto ehelmmte@match§tag£ céromspondeng to

Figure 11. envel ope signal is provided at the
out put OUT 12%#@ }é@%% ared with the data signal HF via the

base of the"l‘theanélgtfer be agy treéhencsne@lr Orom | ¢ thecoppéndansedbywer is

envel opes ar@diofHi r 8Acdt thie SRPEobt PBctbhe pip)t agmﬂeﬁr 15t agsh soFespandi ng
to Figure 11 nust _be provided tmnce The cougled Wo- way smntghes Sl and S2

are onmitted.FHF SAUEhe Biate BREC oRNY EBHE R St Hy eﬁveﬁppeg stoul §PBe
required, mdduﬁ gfgnaﬂrmn|thtpcksungEremedl@peuﬂanphmﬂodémecxmnuPD
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st age correspondlng ure ) hi's case € Co d 't wo- wa
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and modi ficaglons WLIN e SCOpe 2Lt RS el Ve B 0% Bl Syioge b1,
which 1s connected to the anode of a diode D2. The anode
of the diode D1 1is connected to one terminal of a
capacitor CA, whose other terminal is at reference-earth
potential, and to a pole of a current source SQ1l, whose
other pole has a voltage Ul applied to it, as well as to
one input of a comparator V1, whose other input 1is
connected to the tap of a potentiometer Pl. A voltage U2
is applied to one terminal of the potentiometer P1l, while
the other terminal of the potentiometer Pl is at
reference-earth potential. The cathode of the diode D2 is
connected to one terminal of a capacitor CB, whose other
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recording of data or information with a photodetector and digital

signal and eval uation signal processing, characterized in that an envel ope
detector (ED) is _ connected to the photodetector (PD) which envel ope

det ector provi des both an upper (o) andla |ower (u) envel ope of a data
signal detected by the photodetector (PD) and ,is connected to an

anal og-t o- di@'nﬁﬁﬂmaponyeaterre(ﬂa@né@%e&hehapd'tentliequemey obx@rlcb@r@¥bdedhf 0X
t he purpose of_ di eval uat si gnal eratio ratus ot the
reproduct i ch 8}“?%@ r(ﬁ?llér(&? d§a<§)§; or?feor ton R r]'teh %\sAﬁ Sct 8F and
digital errozfergnad- aa]dtbvalpmienﬂnasl,gnabnprod:@smqge chapa(tterdfzedai n

that an anal ez Lordl ovbal FRRKEII AT ofs 15l oy SLgnal chands s

connected to a | exer oCUS error sig
track erroraS|Ey?1'é¢ma¥mﬂ%ﬁte¥ea§¥ ond eygkiagre Jhndls aseridgd 3t0Ap9§|eat us

accordi ng t©efhahg 2ofCW@C%Q'Eb%%qm{étfeti‘atP@naﬁaV@HéoeotﬁiélnateQﬁﬁ.ﬁ‘étlor
(ED) is conpected to_the odet ect or via.a,switch ésg ei t her

directly or*¥%i é‘tanr?%?/"e‘??%? ERFEhy. p%%‘é?h%bs &S dFRRE t Faith 2the
characteri zeﬂrcmthataraan@weérape tlelestoat&lD) iins CEml’lj’iﬁCdedl(DO tqh&ch
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Appar at us fbeweheeneplogecti drs momrea:m@lmgtlmfadaoaeor thnéshq&du gRA lwiet h a

photodetectgy and,dightal &y o signah Ande eyRl Haghea §!98ak RELRETHY
other part of the circuit arrangement in Figure 10, which
other part is fermed by the components D2, CB, S8Q2, V2
and P2, the upper envelope o is compared with the upper
threshold wvalue SO which is likewise 1illustrated by a
dashed 1line in Figure 9. The comparator V2 outputs a
signal A2 at its output i1f the upper envelope o of the
data signal HF falls below the upper threshold value SO.
The signal at the output A indicates that the light beam
is crossing tracks. On the other hand, the comparator V1
outputs a signal at its output Al if the lower envelope
of the data signal HF exceeds the lower threshold wvalue
SU. The signal at the output Al indicates the presence of
interference caused by dirt, fingerprints, scratches,
etc., on the recording medium or by vibrations of the
reproduction apparatus. Setting the potentiometers Pl and
P2 defines the lower and upper threshold values SU and
S0, respectively. By virtue of the fact that it can
immediately be identified from the data signal HF whether
the light beam 1is jumping across tracks, whether
interference caused by vibrations or by dirt on the
recording medium are present or whether both phenomena
are present, it 1is possible, by way of example, for the
focus and track regulating circuits to be influenced so
that they regulate more rapidly or more accurately under
these conditions. However, the circuit arrangement
illustrated in Figure 10 has the disadvantage that it is

realized using analog technology and, as a result, also
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whi ch provides an upper and a | ower envel ope of a data signal dete

t he photodetector, and an anal og--todigital. converter (ADC) fox the audl o]
frequency band, to which the envel ope s]a%gnal s are fed via a nultipl exer
(MPL) are used for the purpose of generdting a digital mrror signal (M)
or defect signal (DE). 6. Apparatus for the reproduction or recordi ng of
data or i nfraswthenkmdwih diphdvadeaegesorfattiidi dietciinodogyr. ﬁygnmy anfd

eval ual| on Sl prERESSLAR: ehRAcard ot |0t Rk AR &RYBIOPS, el et or

(ED) forne an integrato I S provided etector is
connect ed t@%hé@ho@éhét’-edﬂﬁrq@) aS\MW%)nl pesvi 8BS a?‘&:kﬁ@@ gﬁﬁl thr) via

a charge orpfi sedeEge €br QickeBd¢] %r@?@@@ire%d dfo @to’%ﬁﬂrﬂﬂﬁé&ﬁ dial
converter (A%% for the pur E]lse of evaluation si gn% proceSS| ng. 7.
Appar at us SOt t 0 BFAPMIBY chaRERE i zeB2Yn t Rt t FEIATEEST at 035 st age

form ng thed esweloneades ectoanglEb) itechmnicdrdgd hotdn forhd hei purposel pf

provi di ng e[ enyelope and fox .the pugpase pray, di ng | r, CJ
envel ope. 86? Pg%; at us’ Jaccorde t@l % ER cha‘?%%t er |ézed ?hcg%/\@?]he
charge or oﬁ@x)‘h@ﬁgenelrcupmcgsaogl rcuﬂmaalmgangecrmuntlfat parlcwi desery char ge

current or ggisghaige qunnent (bpaani unctignevkibyg comanalol
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/v 7 reproduction systems, such as DVD, CD, CD-ROM, writabl

Cb, DVD and different speeds and the time constants
associated therewith. On the other hand, the digitization
of the data signal HF requires a high outlay singe the
large bandwidth and high frequency of the data signal HF
make it necessary to provide an analog-to-digital
converter of the kind used for video applications, for
example. Since the error signals have a relatively
narrow~band nature and low frequency in comparison with
the data signal HF, in principle an analog-to-digital
converter of the kind used for audio applications is
sufficient for driving a digital servosignal processor.

The contradiction resulting from this 1is resolved by
virtue of the fact that the generation of one or both
envelopes of the data signal HF is provided in the analog
domain, but the evaluation of the envelopes is provided
in the digital domain. The proportion of analog circuit
elements is reduced and high flexibility for adapting to
different conditions and a considerable cost saving are
achieved in that only one narrow-band analog-to-digital
converter is to be provided for one or more evaluation
signals, despite digital evaluation signal processing.
This advantageously opens up the possibility of providing
an apparatus for the reproduction or recording of data
with a servoprocessor SP which has just one analog-to-
digital converter ADC, to which, in accordance with
Figure 1, both numerous error signals and the signals
required for generating evaluation signals are fed via a

multiplexer MPL. Signals required for generating
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photodiodes ferming the photodetector PD and the number

of preamplifiers AMP depend on the scanning system used

and are specified only by way of example here. Moreover,

the bus interface BI illustrated in the analog

preamplifier wunit PRE 1is only necessary 1if, by way of

example, different time constants of an analog phase
detector are to be selected via the IIC bus of the
processor PRZ. Furthermore, it 1is expedient if the servo
and envelope signals are subjected to low-pass filtering
before leaving the analog preamplifier unit PRE. A
simple, known, active second-order filter can be used for
this purpose, by way of example.

A data decoder DD 1is connected to the data signal
generation stage DSG of the analog preamplifier unit PRE
for the purpose of generating the digital data
information and a timing control unit TC is provided in
the servoprocessor SP for the purpose of controlling the
temporal sequences.

Since the upper envelope o and the lower envelope u are
not required simultaneously, it is possible, as
illustrated in Figure 2, for one of the envelopes to be
selected by optiocnal inversion of the data signal HF. For
this purpose, in accordance with Figure 2, an inverter I
is provided and a switch S 1is used to feed to the
envelope detector ED either the data signal HF or the
inverted data signal HF for the purpose of forming an
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upper envelope o and a lower envelope u. This means,
advantageously, that 3just one envelope detector ED 1is
necessary, both an upper envelope o and a lower envelope
u of the data signal HF being formed by the said envelope
detector. Figure 2 1s identical to Figure 1 in respect of
all the further component parts.
In principle, the envelope signal EV, as is illustrated
by way of example in Figure 3, has a significantly
smaller bandwidth than the data signal HF and can
therefore be digitized even using an inexpensive analog-
to-digital converter ADC of the kind used for audio
apﬁiications. In principle, the upper envelope o and the
lower envelope u can also be fed simultaneously to the
multiplexer MPL, as illustrated in Figure 4.
A circuit arrangement, the principle behind which is
explained with reference to Figure 11 is proposed as the
envelope detector ED. Both an upper envelope and a lower
envelope can be mapped using the circuit arrangement in
accordance with Figure 11. The task of the envelope
detector ED is to form an énvelope of a higher-frequency
signal on which a low-frequency signal is superposed. In
accordance with Figure 11, two transistors Q4, Q5
together with a capacitor Cl and a current source Il form
an integrator stage which is driven by the input IN. The
input IN is formed by the base of the first transistor Q4
and is connected to the capacitor Cl, the other terminal
of which is connected to the collector of the second
transistor Q5 and to the first current source I1. The
first current source Il1 1s connected to the supply
voltage VCC and the emitter of the second transistor Q5
is connected to earth, while the base of the second
transistor Q5 1is connected to the emitter of the first
transistor Q4. In order to avoid undesirable charging of
the capacitor Cl1 by the base current of the first
transistor Q4, a base current compensation circuit formed
by three transistors Ql...Q3 and a resistor Rl 1is
provided, which resistor is connected, on the one hand,
to the supply voltage VCC and, on the other hand, to the
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&0 PO G " QD " BN hd ML of the
third transistor Q1 1is connected to the base of the
fourth transistor Q2, the collector of the third
transistor Q1 1s connected to the emitter of the fifth
transistor Q3, and the emitter of the fourth transistor
Q2 1is connected to the collector of the first transistor
Q4. The collector of the fifth transistor Q3 is connected
to earth and the base of the fifth transistor Q3 1is
connected to the base of the first transistor Q4.
If a current is poled to earth at the input IN, then the
potential at the collector of the second transistor Q5
rises; conversely, it falls if a current is fed in from
the supply voltage VCC. The signal is coupled out via an
emitter follower formed by a sixth transistor Q6. The
base of the sixth transistor Q6 1is connected to the
collector of the second transistor Q5, the collector of
the sixth transistor Q06 1is connected to the supply
voltage VCC, and the base of a seventh transistor Q7 and
a current source 12 connected to earth are connected to
the emitter of the sixth transistor Q6. The seventh
transistor Q7 is earthed by its collector and the
emitter, which 1s connected to a current source I3
connected to the supply voltage VCC forms the output OUT
that provides the envelope signal EV. The seventh
transistor Q7 eliminates the base-emitter voltage drop
across the sixth transistor Q6 and at the same time
improves the temperature response. The third transistor
Ql, the fifth transistor Q3 and the seventh transistor Q7
are pnp transistors and the other transistors specified
in Figure 11 are formed by npn transistors.
The envelope detector ED which is illustrated in Figure
11 and can provide both an upper envelope and a lower
envelope is connected, in accordance with Figure 12, to a
circuit block upper envelope for the purpose of providing
an upper envelope o and to a circuit block lower envelope
for the purpose of providing a lower envelope u. 1In
accordance with Figure 12, the data signal HF is applied
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10%Z&I()'Y'é9§%th transistor Q8 in the circuit block upper envelope
and by the base of an eleventh transistor Q11 in the
circuit block lower envelope. The circuit blocks upper
envelope and lower envelope constitute a charge or
discharge circuit for the -envelope detector ED. The
envelope detector ED is illustrated as a block designated
by Fig. 11 in Figure 12, the input IN and output OUT of
which block are connected to a changeover switch formed
by two two-way switches S1 and S2. By means of the
changeover switch, the envelope detector ED corresponding
to Figure 11 is optionally connected to the charge or
discharge circuit- formed by the «circuit block upper
envelope or to the charge or discharge circuit formed by
the circuit block lower envelope, in order that a signal
corresponding to the upper envelope o or to the lower
envelope u is provided at the terminal Envelope OUT.
The function of the circuit arrangement illustrated in
Figure 12 1is explained using the circuit block upper
envelope. The data signal HF fed to the terminal SIG _IN
is compared with the signal at the output O0UT of the
envelope detector ED by means of a comparator. The
comparator is formed by an eighth and a ninth transistor
Q8, Q9. For this purpose, the emitters of the transistors
Q08 and Q9 are connected to a current source I4, which is
connected to a supply voltage VCC. The collector of the
eighth transistor Q8 is connected to earth and the
collector of the ninth transistor is connected to the
base of a tenth transistor Q10 as well as to a resistor
R2 connected to earth. The base of the ninth transistor
Q9 is driven by the output OUT of the envelope detector.
If the potential at the base of the ninth transistor Q9
is lower than that at the base of the eight transistor
08, a current provided by the current source I4 flows
through the ninth transistor Q9 and activates the tenth
transistor Ql10. The latter then poles a current to earth,
which current is limited only by a resistor R3 connected
to the emitter and the current source Il situated within
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The potential at the terminal Envelope OUT rises and
rapidly follows the data signal HF at the terminal
SIG_IN. If the base potential of the ninth transistor Q%
exceeds the level of the data signal HF at the terminal
SIG_IN, the current provided by the current source 14
flows through the left-hand comparator path, which is
formed by the eighth transistor Q8, to earth. The current
which is provided by a current source IS5 connected to the
collector of the tenth transistor Q10 and to the supply
voltage VCC and 1s comparatively small then d{scharges
the capacitor Cl1 in the envelope detector ED 1in
accordance with Figure 11, as a result of which the
potential at the terminal Envelope OUT slowly decreases.
The transistors which form the comparator are of the pnp
type and the tenth transistor is an npn type.

The coupled two-way switches S1 and S2 enable a
changeover to the lower envelope identification. The
principle behind the detection is identical, except that
the charging and discharging processes operate
oppositely. The circuit block lower envelope, which has a
structure identical to the circuit block upper envelope,
1s therefore constructed in a complementary manner with
respect to the circuit block upper envelope.
Consequently, the transistors Ql11, Ql2 forming the
comparator in the circuit block lower envelope are of the
npn type and the emitters of these transistors are
connected to a current source 16 connected to earth,
while the resistors R4, R5 and the collector of the
transistor Ql1 are connected to the supply voltage VCC.
The input IN of the envelope detector corresponding to
Figure 11 is connected, via the changeover switch already
mentioned, to a current source I7, which is connected to
earth, and to the collector of the <corresponding
transistor Q13, which is a pnp type. While the current
source I5 in the circuit block upper envelope drives a
charge current, designated charge current in the figure,

into the integrator stage corresponding to Figure 11, the
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current source I6 1n the circuit block lower envelope
drives a discharge current, designated discharge current
in the figure, into the integrator stage corresponding to
Figure 11. In general, however, the envelope signal is
provided at the output OUT or Envelope OUT and is
compared with the data signal HF via the base of the
transistor Q9 or transistor Ql2.

If the upper and lower envelopes are required at the same
time, the integrator stage corresponding to Figure 11
must be provided twice. The coupled two-way switches S1
_and S2 are omitted.

If, on the other hand, only one of the envelopes should
be required, either the circuit block upper envelope
alone or the «circuit block lower envelope alone is
necessary 1in conjunction with the integrator stage
corresponding to Figure 11. In this case, too, the
coupled two-way switches S1 and S2 are omitted. However,
the invention 1is not restricted to the abovementioned
exemplary embodiments but rather includes alterations and

modifications within the scope of the inventive
principle.
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1. Apparatus for the reproduction ox recording of
data or information with a photodetector and digital
error signal and evaluation signal processing,
characterized in that an envelope detector (ED) is
connected to the photodetector (PD) which envelope
detector provides both an upper (o) and a lower (u)
envelope of a data signal detected by the photodetector
(PD) and is connected to an analog-to-digital converter
(ADC) for the audio frequency band provided for the
purpose of digital evaluation signal generation.

2. Apparatus for the reproduction or recording of
data or information with a photodetector and digital
error signal and evaluation signal processing,
characterized in that an analog~to—dig{tal converter
({ADC) for the video signal band is connected to =a
multiplexer (MPL), to which both a focus error signal

and track error signal and at least one envelope signal
are fed.

3. Apparatus according to Claim 2, characterized in
that an envelope signal detector (ED) is connected to

the photodetector (PD) via a switch (S) either directly
or via an inverter (I).

4. Apparatus according to Claim 2, characterized in
that an envelope detector (ED) is connected to the
photodetector (PD) which envelope detector provides
both an upper (o) and a lower (u) envelope of a data
signal detected by the photodetector (PD).

5. Apparatus for the reproduction or recording of
data or information with a photodetector and digital
error signal and evaluation signal processing
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characterized in that an analog envelope detector (ED),
which provides an upper and a lower envelope of a data
signal detected by the photodetector, and an analog-to-
digital converter (ADC} for the audio frequency band,
to which the envelope signals are fed via a multiplexer
(MPL) are used for the purpose of generating a digital
mirror signal (MI) or defect signal (DE).

6. Apparatus for the reproduction or recording of
data or information with a photodetector and digital
error signal and evaluation signal processing,
characterized in that an envelope detector (ED) formed
by an integrator stage 1is provided, which envelope
detector is connected to the photodetector (PD), which
provides a data signal (HF) via a charge or discharge
circuit and is connected to an analog-to-digital
converter (ADC) for the purpose of evaluation signal
processing.

7. Apparatus according to Claim 6, characterized in
that the integrator stage forming the envelope detector
(ED) is intended both for the purpose of providing an
upper envelope and for the purpose of providing a lower
envelope.

8. Bpparatus according to Claim 6, characterized in
that the charge or discharge circuit is a circuit
arrangement that provides a charge current or a
discharge current in conjunction with a comparator.



