1 8/10/2003 TRACK CROSSING DISCRIMINATING CIRCUIT. The invention relates to an apparatus
for driving a record carrier, which apparatus comprises a transducer for generating a read signal in
response to patterns recorded at the record carrier and displacement means for displacing the
transducer and the record carrier with respect to each other, 5 which apparatus com#isegeuskiliary
signal generating means for derivhn[]g an auinI:Iiﬁgéi nal from the read signal, which auxiliary signal

has a relaﬁw \E?TQ&%N&/D@ TN Yhi read signal, binary signal generating means

for generating a binary signal out of the auxiliary signal including first hold means for generating a first
hold signal, second hold 10 means for generating a second hold signal, signal combination means for
generating a slicing signal out of the first hold signal and the second hold signal, and comparing
means for comparing the auxiliary signal with the slicing signal and outputting a binary output signal,
which first hold means are adapted for temporarily maintaining the first hold signal at a value
substantially corresponding to a top value of the auxiliary signal, which 15 second hold means are
adapted for temporarilyThaiitainifeg leeacscond hopdraignadr suhstaniislboat eamaduertactesponding to a
bottom value of the auxiliary SI%I’]&L An ?spparatus as disclosed in the C%Eenln para%g%g Clgrgg wn

from Eurofaha 10 SOBBHE R TRRLIF o8 BAFES RE L FAd FIEHH AR CETRBIRSSS RaS;

high-frequenky cesipeaaiis anbidhpepesantiriornfatidnsiaied alctharehew sadrike asdrdomprises
relatively Iow.-frecltglenc compon%nt which are used for control of the displacement means. The
amplitude%*”ilﬁgvry ! J%Tvﬁ?lcéltﬂ\%agf 3@)6&% to several causes, such as fingerprints on the disk. As a
resultsthe auxiliary signalhialiepparatindenggivey sadilewyRighdtselhisavagablanknféne cb kpomin
apparatus the, signal con%bination mgans, {orrﬂe%% T adder 31%9 a multiplier, {ece've a first hold
signal frof A TBIHERPYHORIP L AErS L8Rt AiST g Hiark Sigra! BoRa e KAFHER S 4 Y alue of the
first hold sigmehgradualhacidioigleasadiyiggnintervals where said output value is higher than the
auxiliary signal at the n‘@gt of theéi)g hold detector. The comblnathbn of tog)l hqld d%ttet(fltgr' bottom hold

detector and output medis énablés %Ileegﬁlf)lgra 11d'to AdApt fﬁtén&ia&l:inlgl;l 2%
auxiliary signal including first hold means for generating a first hold signal, second hold
10 means for generating a second hold signal, signal combination means for generating a slicing
signal out of the first hold signal and the second hold signal, and comparing means for
comparing the auxiliary signal with the slicing signal and outputting a binary output signal,
which first hold means are adapted for temporarily maintaining the first hold
signal at a value substantially corresponding to a top value of the auxiliary signal, which

15  second hold means are adapted for temporarily maintaining the second hold signal

substantially at a value corresponding to a bottom value of the auxiliary signal.

An apparatus as disclosed in the opening paragraph is known from European

20  Patent Application EP 814 462. The read signal comprises relatively high-frequency
components which represent information stored at the record carrier and comprises relatively
low-frequency components which are used for control of the displacement means. The
amplitude of the read signal may vary due to several causes, such as fingerprints on the disk.
As a result the auxiliary signal varies around a center value which itself is variable. In the

25  known apparatus the signal combination means, formed by an adder and a multiplier, receive a
first hold signal from a top hold detector and a second hold signal from a bottom hold detector.
The value of the first hold signal gradually diminishes during intervals where said output value
is higher than the auxiliary signal at the input of the top hold detector. The combination of top

hold detector, bottom hold detector and output means enables the apparatus to adapt the slicing



level to relatively slow changes in the center value, so that despite such slow changes a reliable
binary output signal is obtained. In addition the apparatus has a defect signal detecting unit for holding
at least one of the top hold detector and the bottom hold detector if no reliable auxiliary signal is
available. It is a disadvantage of the known apparatuthat the binary signal 5 generatigordeamns
cannot follow fast changes jn the center value of the auxiliary signal. It is purpo e of the invention to
provide aﬁeaﬁbtgraﬂ?%%zoﬂﬂa*ﬁ B %f?@&fe@%@w féﬂ EOIE TS H%z%]’&%b% is avoided.
For this puspese t’ﬁﬁaajabafp\ﬁuslg&hamdm@donhﬁimu@ﬁtm@ agpéﬂamaﬁlé%ﬂ&th@gﬁﬂ&lﬁf&th@d
means are further adapted for temp aintajning the Valgﬁi e of the fir Hféld signal at a.v
substantidll)'cBrESBHTRR TS A5t AR e okt &ﬁéﬁoaaaﬂfé Wrdaivalue
and in thagikiisgcspgdaliolgvaiRans R Mtbwvada@@dﬁmemwaﬁbﬁmam&aﬂtﬁg bhevadienaf the
second hold sn%gal at a value correspo d|n to aé[o alue of the aux Er%ﬂal diminished by a

subtractioRCTE ARETRIA SAPAh RS dadt fiSRP S 88 ¥6R8tant center
value or a slowly variating center level, the value of the first hold signal remains less than the auxiliary
signal augmented by an addition value. Likewise the value of the second hold signal remains higher
than the value of the auxiliary signal diminished by a subtraction value. Hence 20 in those
circumstances the sliciﬂgi!;eyphf@dz;asﬁdmlih&mhoIﬂrwde@r@ﬂa@b@tmﬂmm@ tealue of the
auxiliar If howevert valu signal au ed with the addition value
(augmon RIS S SHCH il A FOME AT BREte LS AR ERSh th & Ral ot the
first hold raeandiig detaeminentioy ihelamgtmn%ualﬂaetﬂe Kewikeld thewalite foftkse aaiapiiéarﬁ)signal

diminished 'thth btracti lue (di til I hi than th
orcsant bOUAR VATIG R AE S R GEU KO RBAAL 1 B GHRTE B e oI GHBE

value. Thi&)alllaws)ﬂnedbmarythngmahganef@mm duganstéd t@zmdlydald@pm@lmmlﬁnﬂm mﬁmﬁiﬁﬁ of the

auxiliary . It is remarked that U P5412 692 dlsclosesad |ch s binar
o e SRR SR e e bl B st 2R 5o

shift-dowracirealtiandreesjaitatiegsiift typ cubuitoflthe slicingrjesighid dliaﬁemimé@jay thetenekage value of
the silg;nals gL?nerated by the voltage shift-down circuit and the voltage shift-up circuit. This average
valuegenera Fy has an error which is proportional to the difference between the

In the circumstances that the auxiliary signal varies around a constant center

value or a slowly variating center level, the value of the first hold signal remains less than the
auxiliary signal augmented by an addition value. Likewise the value of the second hold signal
remains higher than the value of the auxiliary signal diminished by a subtraction value. Hence
20  in those circumstances the slicing level is based on the top hold value and the bottom hold
value of the auxiliary signal. If however the value of the auxiliary signal augmented with the
addition value (augmented value) decreases until a value lower than the present top value, then
the output of the first hold means is determined by the augmented value. Likewise if the value
of the auxiliary signal diminished with the subtraction value (diminished value) increases until
25  avalue higher than the present bottom value then the output of the second hold means is
determined by the diminished value. This allows the binary signal generation means to rapidly
adapt to variations in properties of the auxiliary signal.
It is remarked that USP 5 412 692 discloses a data which has binary signal
generating means comprising a maximum value detector, a minimum value detector, a voltage
30  shift-down circuit and a voltage shift up circuit. The slicing level is determined by the average
value of the signals generated by the voltage shift-down circuit and the voltage shift-up circuit.
This average value generally has an error which is proportional to the difference between the
values generated by the shift-up circuit and that by the shift-down circuit. The influence of

said error on the accuracy of the binary output signal increases however during intervals



values generated by the shift-up circuit and that by the shift-down circuit. The influence of said error
on the accuracy of the binary output signal increases however during intervals 3 8/10/2003 wherein
the first auxiliary signal has a small amplitude. In the apparatus of the invention the slicing signal is
computed from the top hold value and the bottom hold value in those circumstances. Bi@ncod3e
difference between the top value and thEabottom value, and therewith the error in the slicing signal is

also smallVBIgPrife U sttPatiey SpRtiedp siaaariid ol S HPRATRIHS S L e Laree it hore

detail withsrRiagedigaalo Scarapvird. fdiarainbioksRrl 1 a0ewsdancrohogimeatefiibenppasatus according
to the invention, Figure 2A an Zg%show in. more detail parts of thaﬁlﬂiﬁnﬁry signa| generating means of

the apparSHISBF Bigie 1oRIg eSS 8IA% SrbYF SRS IR (B ABGAthecK YAt 8P figures 1,2A
and 2B, FigeresifilansoBishvspaiitg olcihe Rinkoyssignal generating means in another 15
emboadiment of the apparatus according to the invention. Figure 1 shows an apparatus for driving a
record carrier 1. The apparatus comprises a transducer 2 for generating a read signal Sr in response
to patterns recorded at the 20 record carrier. In the embodiment shown the record carrier 1 is formed

by an optical disc, however it may have another type of recording medium, e.g, magnetic, or be in
anothor Torm 6.0, in the FoT BN C R Y A KL e 68 S SaaH FBect to

the opticaletisioiyhmeans@f @ sligtlavdinghitiisisriven by a slide motor 4. Furthermore, the record
carrier is rotated by a spindle mqtor 5. Bcgﬁ?th slide motor 4 and the spindle motor 5 are 25 controlled
by a micro-processor 6, FHESApHAPA A4 ATSHLBE G s RAFLY PG S L ed by a
low-1i9ass filter for derivitiguas BAnsiiadBsigoal Sarfopsmithslreats siftrl (Bhafhd @lakijedyrsigial Sa has a
relatively low freq%l n? content ?Clg.com ared to the read signal Sr. In the present embodiment the
signal Sa Sty f’ov5-5 COHRBIRY Rt perture signal, but the signal Sa may

Figures 3 and 4 show signals occurring in the apparatus of Figures 1,2A and
2B,
Figures 5A and 5B show parts of the binary signal generating means in another

15 embodiment of the apparatus according to the invention.

Figure 1 shows an apparatus for driving a record carrier 1. The apparatus
comprises a transducer 2 for generating a read signal Sr in response to patterns recorded at the
20  record carrier. In the embodiment shown the record carrier 1 is formed by an optical disc,
however it may have another type of recording medium, e.g. magnetic, or be in another form
e.g. in the form of a tape or a card. The transducer 2 may be displaced with respect to the
optical disc by means of a slide 3, which is driven by a slide motor 4. Furthermore, the record
carrier is rotated by a spindle motor 5. Both the slide motor 4 and the spindle motor 5 are
25  controlled by a micro-processor 6.

The apparatus comprises auxiliary signal generating means 7 formed by a low-
pass filter for deriving an auxiliary signal Sa from the read signal Sr. The auxiliary signal Sa
has a relatively low frequency content as compared to the read signal Sr. In the present
embodiment the signal Sa is the low-pass filtered central aperture signal, but the signal Sa may

30  be another low-frequency signal, such as a focus error signal.

The auxiliary signal Sa is received by first hold means 8 for generating a first
hold signal H1 and by second hold means 9 for generating a second hold signal H2 out of the
auxiliary signal Sa. The first hold signal H1 and the second hold signal H are added by adder



30 be another low-frequency signal, such as a focus error signal. The auxiliary signal Sa is received by
first hold means 8 for generating a first hold signal H1 and by second hold means 9 for generating a
second hold signal H2 out of the auxiliary signal Sa. The first hold signal H1 and the second hold
signal H are added by adder 5 4 8/10/2003 10. Dividdr 11 divides the output signal by Q@ to
generate a slicing signal St. Tr&gﬁ?dder 10 and divider 11 form signal combination miﬁa}é]s. The first

hold mearlQ-8 AYAISHALHY IS (O BURIS Al M ASHE BROEHURE Shigas pignal atvdRfaddbstthtially

correspongingliaidetan Yatuesafthe ambiianosigitahda. The second hold means 9 are adapted for
temporarily maintaining the second hold signal H2 at a yalue substantially corresponding to a bottom
value of the auxiliary 3?5 Ifsgét. %Eﬁ‘é @ﬁ%gtﬁ?ﬂﬁ?ﬁ%§ %&m&%ﬁﬁ& HidgRne ctdgrsriigﬁ:?rlffnlg the
auxiliary sighall IS wiR ine sisignsignat Straspdlitipuitingop binasyw sivaueliaty sihefisst hold means
8, the_second hold meaps 9, the&a't?ﬁrl | combipation mea(cf 10,11 anFI the.comparing means 12

a A 4

togetRer form binary signXi &A1& Peis’ i Sanaed G [SBROLAY NigHar S B g BF drs Wskiliary
signal Sa.hbhestigshhaltlaneans Ssats tuntialy adapiponidintempd@dyhmaintainthg dngiNatysigfalhe first
hold signa| H1 at a value substantially corresponding to a bottom value of the 15 auxiliary signal
augmented by an addition value. The second hold means 9 are further adapted for temporarily

maintaining the value of thexppaand fiolthsigaakahpatatigantiie$pavdidgniman tope/alidiafthe auxiliary
signal diminished by.a subtraction.value. The first hold mgans 8 in a first embodiment of the apparatus
of the invéft %rg@u rfﬁi’r?l%?gﬁagt%ﬁ ?H%?&ﬂ?‘ét% %’ﬁ@?ﬁ%ﬁ% eans 8 comprise an adder 81
for 2ZMaugmenting the auiliary bigdah&asgfithaddiian Haldenbas Mitievighadeieatin8ogenanaies a

signal corres ?ndi to the minimum oflt e signal so ohtained and an intermediate sjgnal, i.c. the first
o signel P FHS BEUCBTHIE TR R 55 & RGP LR 98 1 a swiching
element 8genAragagncinptit 83habStheuswilthing alemesigBd Sacoupled to a preset signal source (not

shown) generating a Si%%l tll_}:sltohcﬁ\dcr%gglosl énﬁgtfgéﬁecr)fat a%tse\éli%gp tgn%porarily maintaining the value

of the first hold signal H1 at a value substantially corresponding to a bottom value of the

15  auxiliary signal augmented by an addition value. The second hold means 9 are further adapted
for temporarily maintaining the value of the second hold signal at a value corresponding to a
top value of the auxiliary signal diminished by a subtraction value.

The first hold means 8 in a first embodiment of the apparatus of the invention

are shown in more detail in Figure 2A. The first hold means 8 comprise an adder 81 for

20  augmenting the auxiliary signal Sa with addition value A. A minimum detector 82 generates a
signal corresponding to the minimum of the signal so obtained and an intermediate signal, i.c.
the first hold signal H1. The output of the minimum detector 82 is coupled to a first input 83a
of a switching element 83. A second input 83b of the switching element 83 is coupled to a
preset signal source (not shown) generating a signal H10. A control input 83c of the switch 83

25  is coupled to the microprocessor 6. Via the switching element 83 the preset value H10 may be
loaded in a delay element 84. The preset value H10 is equal to the value of the auxiliary signal
Sa, here the low pass filtered central aperture signal, during track following mode of the
apparatus augmented with the addition value A.

The first hold means 8 shown further comprise a maximum detector 85 for

30  generating a signal HI substantially corresponding to the maximum of the auxiliary signal Sa
and an intermediate signal. The intermediate signal is received from the delay element 84. The
maximum detector 85 comprises a switching element 86 having a first input 86a for receiving
the auxiliary signal Sa. A second input 86b is coupled via an input 87a of a subtraction

element 87 to the delay element. A further input 87b of the subtraction element 87 receives a



25 is coupled to the microprocessor 6. Via the switching element 83 the preset value H10 may be
loaded in a delay element 84. The preset value H10 is equal to the value of the auxiliary signal Sa,
here the low pass filtered central aperture signal, during track following mode of the apparatus
augmented with the addition value A. The first hold m&ans 8 shown further comprise &8/1&FOBIM
detector 85 for 30 generating a signal H1 substantially corresponding to the maximum of the auxiliary

signal Sa Y5AY SEErnTd ATE ShiRgIceRs his i saritellsg ity facrarmvkrisrshriirenamgieidtent 84.
The mwmmﬁ%gggﬁﬁés@m??gmwmé&%@ﬁmﬁ&ﬂ@vm@ﬂ@hima%@&mwiving the

auxiliary signal Sa. A second input 86b is coupled via an input 87a of a subtraction element 87 to the
delay elefenfOAmRFRNERGHPECEM bHEms R fihadsby slemSdy The srpsHatos A Esoem ety signal

y. The swijghingselamenti8ais.contialechbyhe evtukaianaholicAmBaratal8s: iheEemasaior has a

first input 88a for receiving the auxiliary signal Sa and a second input 88b for receiving the output
signal of tH¥ HuEPeftttenenal rere dtsr dedyesiarsiidan output signal indicating whether the

value of the auxiliary sigmal s isoahesihapatae: walig1ehs. B¢ iderecigir-siooahiieteivas frem the
delay element 84. The first hold means operate as follows. By means of a preset control signal Pc the

switching e AVEHTSREiS BRGSO STttt i ifbBrS TRt Mo it Bddeihis areepredisiRsnst alts Tt ks
second iNUkSIRoADIm YA s b1 TRisordad mithe dr@nalrnaenildentiargherdriahciement 84 has

received the preset value H10, the polarity of the preset control sil%nal Pc is 10 reversed so, as to bring

the switcHiHgERIMMPB 5N ShibRarBiseraton fH a0k ATl therearA6aRGO i wMER St ccepts
input fronyéhersaininbncisipeterSAviThenewWRU O Beidelayrale Besth8dn e paredwiththe auxiliary

signal Sa. If the value of the auxiliary signal Sa is higher than that of the out%ut of the delay element

84 or equaftRaPetdn pwBISItAsR S I o8k s LhBRNEieStaE S in WS TR USELR el uxiliary

input signaleRr it i brghdrpi&6ahd aukiliva v alpeaDEher auxiliacy siomal[aiifalgwrinth@a that of the
output of ﬁ;}e delay element 84, the switching element assumes a second@s}%a]lte,,w erein it selects the

output of 5@@5’{%&%& ob fbfmerPEYoris deecie ettt carthE RS IateiRg g5 Rither the
value of ths tisshrheld signalablipnifichvalugcefdie auxiliary signatiadgnsartiochhy hetddgitigsaalue

Sa-hlA\S Wr}ifctr}]l%\/v%ﬁlil% l(?fvﬁclger auxiliary signal Sa is lower than that of the output of the delay element 84,
the switching element assumes a second state, wherein it selects the output of the subtraction
element 87. The value at the output of the minimum detector 82 is either the value of the first
hold signal H1 or the value of the auxiliary signal augmented by the addition value Sa+A,
whichever is lower.

20 In a track following mode of the apparatus, the central aperture signal Sa has a
constant value which substantially corresponds to the bottom value in the track jumping mode.
The second hold signal H2 therefore can be reliably based on the signal Sa. However the top
value of the signal Sa can only be measured during the track jumping mode. This would have
the disadvantage that the slicing level St and therewith the binary signal Sb is unreliable when

25  the track jumping mode is entered, which may result in erroneous track counting. In the
embodiment shown the first hold signal is initialized with the value H10, being equal to the
value of the signal Sa measured during track following mode augmented with the addition
value A. The value H10 is an estimation of the top value of the auxiliary signal Sa. This
enables the apparatus to generate a reliable binary signal Sb immediately after entering track

30  jumping mode.

The second hold means, shown in Figure 2B are analogue to the first hold

means but differs in the following respects. Instead of addition element 81, minimum detector
82, and subtraction element 87 the second hold means 9 comprise a subtraction element 91, a

maximum detector 92 and addition element 97. Instead of the comparator 88 as shown in



20 In a track following mode of the apparatus, the central aperture signal Sa has a constant value
which substantially corresponds to the bottom value in the track jumping mode. The second hold
signal H2 therefore can be reliably based on the signal Sa. However the top value of the signal Sa
can only be measured during the track jumping mode6 This would have the disadvant&ge/ftasthe
slicing leve| St and therewith the binary signal Sb is unreliable when 25 the track jumping mode is

entered, WhEmalFeSSRNA RAEGARSEHS o SeRBHSH GG MRARECE Mb BRI SHBIRFS REHRS H¥id signal is

initialized withetbethakiaiias; iging ieqenl tathaavefueeafdhe sighahSamaasunashdunTagiackB
following mode au%:rgnente with the addition value A. The value H10 is ng%tirrﬁ;[jon of the top value

of the auxifaSALIYAISPER SARCURIbldgUH e AbpaYitas (5 guner AL BRI MEYhAN fal Sb

immediately after enterinigetopelatd jonpingpandes Jhevadadariginedd meansd sSBowilinfrigide 2B are
analrcigue ta the first hold means Utfgi‘geés in the f Jlowinéggres ects. Insteflg of additiqn element 81,
(o |

minimum Yt BT B5C Sn b SHEs [ B P eSS B AR EERE o RRpHEE Sl btraction

element SdigAalmaxinauBddstertaid@iond addigenelament Qkiliasieachef dnaisamppbatae88 as shown
in 6 8/10/2003 Figure 2, the second hold means 9 cgﬂr&grise a comparator 98 which determines

whether tEOYAFHEHY dhee RazdhibpyseiighHngs 1Edsusahinatesiadiceripe fividrl doters! &ld Aakissn

Figure 2B, 8 AuMAIERLIGLIBPERISN IFIGYIR ZARaying 3 Jeierense MUrRed whichispt&lwer. The
operation of the apparatus shown in Fgures 1, 2A and 2B is illustrated 5 with reference to Figures 3

and 4. Figordingribresadis tHd v saricdige=alcoenin® duse theyddmynelpasghichiadhs time Hueftish value
Sa+fy angiihe Uty signaldinnishadkhkibe;supraciienyalie faviiddoseliddipes. Sighia 3

further indicates the first hold signal HI and the second hold si%nal H2 by broken lines. At time to the

value of thBerelplssiRHaldsIpridsetipy isaabtiss Wikhing donmisShrdnss shemightsd ifto the delay
element 84 hthegitngdptamvaindOdonrcte il theavalur ofdha awiliagndignal Saigietsiban the

value of the signal output by the delag/ element 84. In this time interval the switchinr%“element 86

selects thédyrdrarcis Sdaedweeshpyidesty. s hak thes dfree intray shehfirstinef shgrasHiokdequal to the

f . I this time | value of the first hold
output o tﬁ%ﬁ yl?l%&]%urgﬁ% ftH&engTchéﬁﬁSQL% Yre éﬁﬁetﬁ%ﬁ?ﬁg@lt elﬁﬁ?rﬁﬁr%ﬁn&e rstho

signal HI isTess than the valu e signa Hence the output Signal o

15  detector 82 delivered via the switching element 83 to the delay element 84 equals the value of
the first hold signal H1. As a consequence the value of the first hold signal H1 is step-wise
reduced in the time interval from t0 to t1. In the time interval from tI to t2 the value of the
output signal of the delay element 84 is lower than the value of the auxiliary signal Sa. The
switching element 86 now selects the auxiliary signal Sa offered at its first input 86a so that

20  the first hold signal H1 is equal to the auxiliary signal Sa. In the time interval t1-t2 the value of
the first hold signal H1 is still lower than the value of the auxiliary signal augmented by the
addition value Sa+A. Hence the value of the first hold signal H1 is loaded via the minimum
detector 82 and the switching element 83 in the delay element 84. After time t2 the first hold
means 8 temporarily maintain the value of the first hold signal at a value substantially

25  corresponding to a top value of the auxiliary signal Sa detected at t2. Substantially
corresponding is defined here as differing not more than 10% of the peak to peak value of the
auxiliary signal. The duration of which the value of H1 substantially corresponds to said top
value depends on the decay factor y and the speed with which the a new value of the first hold
signal is computed. During the time interval t4-t5 the operation of the first hold means 8 is

30  identical to the operation in the time interval t2-t3. In the time interval t3-t4 the operation is
identical to the operation t1-t2. In the time interval from t5 to t6 the value of the auxiliary

signal Sa+A augmented by the addition value is less than the value of the first hold signal HI.

The output of the minimum detector 82 is now equal to the value of the signal Sa+A, so that



15 detector 82 delivered via the switching element 83 to the delay element 84 equals the value of the
first hold signal HI. As a consequence the value of the first hold signal HI is step-wise reduced in the
time interval from tO to t L In the time interval from t | to t2 the value of the output signal of the delay
element 84 is lower than the value of the auxiliary sigfial Sa. The switching element 86 Ito2082lects
the auxiliary signal Sa offered at its first input 86a, sa that 20 the first hold si%:al H | is equal to the

auxiliary SigHAPEYE i PAECHHEARS 05y ADMRR: FAINE She I UM TN A H I e SAMBHACH the

value of thewuwiity signakaugmonitd bytphesiadaitianheaddrRpacmettesach thehvakharnfhbheaiist hold
signal HI is Joaded jathegrﬂpgjé%um detector 82 and the switchin eleﬁjégnt 83 in.the delay element 84.

After time BT HILEHIS! 3 (A SBT S RIBB MY SR SFcS S AEPHORESH A a value

substantialiip2aceior esRARENgtRsadopndakiaio8 therathd fary bignalhal deteTlad iaistthehstantially
corresponding is defined here as differing not more than 10% of the peak to peak value of the

auxiliary signBrsriRiditiend subsRnityHE s gl naihdaicimedpishtd totid top value
depends ke, desdy dacisihantihesnershpdinishilieis Mewnakig o thalfmst holdagignal is

computed. During the time interval t4-t5 the operation of the first hold means 8 is 30 identical to the
operation §ATEPRRENE SR Rl iR o tithe SigH AR t2\M4 the operation is identical to the operation t

142. In the time intervay fra dm0ise.He YalHepling aviliantusigndl-Sakfiayananied ydhe addition

value is less than the value of the first hold signal HI. The output of the minimum detector 82 is now

equal to theapdhsevafupat sherpitpetof dsbynelemar 2 609serreyBid s Iskeling sisasat®ay element
84 vig thegyitghing alamepiisal B8 SOMParaiRL 881dqendeiecteialdhe ¥alvesafigheautpuhsignal of

the delay element 84 is higher than the value of the auxiliary signal Sa, so that the switching element

86 selectsvithecautharasiyhiiary siieal sliptizictionh byidkmsudirastion sebsndaidpae 861 B trdueref Hild signal
HI. This has the GERFLHRT P8 [BRiQPIdSaNAlsHRERMAlY Spbews the fia0dsanf 42 hedime

interval t5-t6. Subsequently the first hold means 8 temporarily maintain the first hold signal H I at a
value corfeeprsdiigditacaiseroni’ sluborahie sighalegaibanysignakimbl gherhanftbenottnuitiei@ahe value

of the auxjiafy. 499 RAIShIeSs tﬂQﬁ&é@%yY@lHﬁgaélg?ﬁeﬁf‘EQ}éfc%ftﬂ@'@é(ctjﬁi?Q?Ex{&l%‘f-tﬂeoaﬂﬁﬁﬂb‘l‘? ntly the
switching element 96 10 selects the auxiliary signal Sa as the second hold signal H2. This value now
is hidher thlgmengas the second hold signal. The value of the second hold signal still is higher than the
value of the signal Sa-A, so that the delay element receives the second hold signal. In this time
interval the second hold means 9 temporarily maintain the second hold signal H2 substantially
at a value corresponding to the bottom value of the auxiliary signal Sa detected at t8.
In the time interval t9-t10 the value of Sa-A is higher than the value of the
20  second hold signal H2, so that the delay element 94 receives the former signal Sa-A via the
maximum detector 92. The value of the output signal of the delay element 94 is less than the
value of the auxiliary signal Sa. Hence the switching element 96 selects the output signal of
the addition element as the second hold signal H2. The second hold signal H2 now
substantially follows the signal Sa-A until t10. At t10 the auxiliary signal diminished by the
25  subtraction value Sa-A attains a top value. After t10 the second hold means temporarily
maintain the value of the second hold signal H2 at a value substantially corresponding to a top
value of Sa-A.
Figure 4 again shows the auxiliary signal Sa and the first and the second hold
signal H1, H2. In addition Figure 4 shows the slicing signal St and the binary signal Sb. From
30  Figure 4 it is clear that in the apparatus according to the invention the slicing signal St is
adapted to the auxiliary signal so that a reliable binary signal Sb is obtained despite variations

in the average value of the auxiliary signal.



value of the auxiliary signal diminished by the subtraction value Sa-A, so that the value of the second
hold signal H2 is loaded via the maximum detector 92 in the delay element 94. In the succeeding time
interval t8-t9 the value of the auxiliary signal is higher than the output value of the delay element, so
that the switching element selects the output signal ofsthe addition 15 element as the 8ewadokold
signal. The value of the second hold signal still is higher than the value of the signal Sa-A, so that the

delay element receives the'SBRBKH WG EIGRA S B titey aie Y ARG 'SdBE UG RibsHES
temporarilgdnaiatain the &reonsl heldsignst the mhstbatipliyu @ afadusiILoespigRding:te éhedaattom
value of the auxjliary signal Sa detected at t8. In the time interval t9-1lO the value of Sa-A is higher
than the \&Iﬁé%{f 1[?%‘%%%@ “#81&%%}%%%0"3}1%‘?%8“8 ?aéfaé‘lté?ﬂe { é&’%ﬂ&ﬂ?@?%e former
signal Sa-#nyiktiide. Maxaben detesondht Doa alugraf ibrl awmy Signpiief dhwaeliEirmand 4 is
less than the value of the auxil'zr;t/%zignal Sa. Henile the switching Ieme%% selects the output

signal of fRHARISH&IdReERE SR Yo' SRS 20N SRBHBTHIRSigHEI2 now
substantigibntedongsriResigoabaa-® wiipittd Q. chbhdiddhenwxiliany signaddininishagify the 25
subtraction value Sa-A attains a top vajue. After tl O the second hold means temporarily maintain the
value of tﬁg‘?jelﬁ%q? AgMATRI2'8 % value substantially corresponding to a top value of Sa-A.

Figure 4 again shows tirepatxBiarshsignéiSararb hentirst amd tbeoadeonisbintitnsighdkl pfdzatin
i e AP MK RN O RG ErEg Sh SHIC BB PHE A A g so
that EOreliaiple dinacysignaloBbAssthitdinadfdespiieivigrigticongnirdted ayerfige vahueanitidha @uxiliary
signal. 8 8\%0/ 003 In th%atg,oi/e em o%i;nte t téwei adqgﬂn ve Iu[ IS & ual.t et_ra]le sttractig %Iue. Both
values are" GRS W BHFAISH Bt T BolBReHa! o e QUG AR G GRS B SN D 3%and 1.0
of the amplitigeal DOVEN dsechmuaiiésvarisaldéraidy Q. secohdhe mparabr d0tplithida. doniperabove
gl OIS G S G U M
changing griiteteddlueibuteadsehtovalabanghagi @mipdiud @ightehanxiianisigonthe first hold signal
15  HI. The signal UP attains logical value TRUE. Consequently the counter 100 increases the
value of the first hold signal H1 so that it follows the auxiliary signal Sa. At time t4 the
auxiliary signal Sa attains a top value. In the time interval from t4 until t5 the value of the first
hold signal Sa is higher than that of the auxiliary signal, but less than that of the auxiliary
signal augmented with the addition value Sa+A. In this time interval neither the UP nor the
20 DOWN signal is active, so that the value of the first hold signal is maintained at the detected
top value of the auxiliary signal. In the interval t5-t6 the value of the signal Sa+A is lower than
the value of the first hold signal H1. Now the DOWN signal is true, so that the output value of
the counter 100 follows the signal Sa+A. At t6 the signal Sa+A has attained a bottom value. In
the interval immediately following t6 again neither the UP nor the DOWN signal is active, so
25  that the value of the first hold signal H1 is maintained at the bottom value of the signal Sa+A.
Figure 5B shows second hold means (110-113) in the other embodiment. The
operation of the second hold means shown is analogous to that of the first hold means shown
in Figure 5A.
It is remarked that the scope of protection of the invention is not restricted to
30 the embodiments described herein. Neither is the scope of protection restricted by the
reference numerals included in the claims. The word 'comprising' does not exclude other parts
than those mentioned in a claim. The word 'a(n) ' preceding an element does not exclude a

plurality of those elements.



Figure 5A shows the first hold means in a second embodiment of the apparatus according to the
invention. In this embodiment the first hold signal H1 is generated by an 10 up/down counter 100. A
signal UP for counting up is generated by a first comparator 101 which compares the value of the first
hold signal H1 with the value of the auxiliary signal S&. A signal DOWN for counting daWr2ig03
generated by a second comparator 102 which compares the value of the first hold signal H1 with the
value of t ‘Sa+A. In the time interval t3-t4 indicated in Figure 3, the value of the signal Sa is
higher than the value of the first hold signal 15 H1. The signal UP attains logical value TRUE.
Consequently the counter 100 increases the value of the first hold signal H1 so that it follows the
auxiliary signal Sa. At time t4 the auxiliary signal Sa attains a top value. In the time interval from t4
until t5 the value of the first hold signal Sa is higher than that of the auxiliary signal, but less than that
of the auxiliary signal augmented with the addition value Sa+A. In this time interval neither the UP nor

the 20 DOWN signal is a6y S0 thakieyale.ofdbeits! Ppld sianabismaltaingse the detected

top value of the auxiliary signal. In the interval t5-t6 the value of the signal Sa+A is lower than the
value of theamfivauems| (P3itp creraei tea oAl (Sig narpsrRamse s RAGeterertisiedvaithe sfcelié counter

100 follovgs,tie-sanal Setaneh ilessisnsSer dhanaraned deerae p hintanal

immediatelll)éfol_lowing t6 again neither the UP nor the DOWN signal is active, so 25 that the value of
the first héld ¥ighasHedkteneagiaied. at the bottom value of the signal Sa+A. Figure 5B shows second

hold means (110-113) in;the: QpparRHRAMH tsmja@%qgﬁgpgeﬁmiﬁg%@&b@?me wn is
analogous to that of the first hold means shown in Figure 5A. ITis remarked that the scope o
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scope of preteeHen desiifted e delserGeaWmREHS included in the claims. The word ‘comprising’
does not exclude other?%glrts than those mentioned in a claim. The word 'a(n) 'precedir}gr an element

does not exclude a plutifPeatibséieienepmapdssrg Gippozsenaliprscrpting paaarti s34 [@iling a record
carrier (DM@L@Qﬁﬁﬂgr@wﬁawmgﬂma) Gantdueantal 48 9eRaraingR IRAELSIBOAl (RNt fRSPONSE
© pellt(;em?Sr)et%?rge%deritiilgearg(r:sgrhold signal (H1), second hold means (9) for generating a second hold
signal (H2), signal combination means (10,11) for generating a slicing signal (St) out of the
first hold signal (H1) and the second hold signal (H2), and comparing means (12) for
comparing the auxiliary signal (Sa) with the slicing signal (St) and outputting a binary output
signal (Sb),
15 which first hold means (8) are adapted for temporarily maintaining the first hold
signal (H1) at a value substantially corresponding to a top value of the auxiliary signal (Sa),
which second hold means (9) are adapted for temporarily maintaining the second hold signal
(H2) substantially at a value corresponding to a bottom value of the auxiliary signal (Sa),
characterized in that,
20  the first hold means (8) are further adapted for temporarily maintaining the value of the first
hold signal (H1) at a value substantially corresponding to a bottom value of the auxiliary
signal augmented by an addition value (Sa+A), and in that
the second hold means (9) are further adapted for temporarily maintaining the value of the

second hold signal (H2) at a value corresponding to a top value of the auxiliary signal

25  diminished by a subtraction value (Sa-A).

2. Apparatus according to claim 1, characterized in that, the first hold means (8)
comprise a maximum detector (85) for generating a signal (H1) at least substantially

corresponding to the maximum of the auxiliary signal (Sa) and an intermediate signal, and a



carrier and displacement means (3,4,5) for displacing the transducer (2) and the record carrier (1) with
respect to each other, 5 which apparatus comprises auxiliary signal generating means (7) for deriving
an auxiliary signal (Sa) from the read signal (Sr), which auxiliary signal has a relatively low frequency
content as compared to the read signal, the apparatusdfurther comprising binary signad/gerxaeting
means (8,9,10,11,12) for generating a binary signal (Sb) out of the auxiliary signaIéSa) including first
hold meaR™HB) 961Gk &Fat g&%ﬁ%@%f&@@ﬁﬁﬁ%@%tﬂm MU TP IORGRIEr NG a

second halgsignatilhddd Sgnal seampinationmeans 6ha. 44 ) feraearkatinga slicing signal (St) out of
the first hold signal (H1) and the second hold signal (142), and comparing means (12) for comparing

the auxiliary signal (Sa) with the slicing signal (St) and outputting a binary output signal (Sb), 15 which
first hold means (8) aregdapias iirmpowrinimanianioghadistdaidhsionl dhli dbadvalue

substantially corresponding to a top value of the auxiliary signal (Sa), which second hold means (9)

are adapt8¥187 (ENRRFRFHIMHRIRHY téesior she) HBTESgFAIn g1 DRI SR sRoR Jing &0
corresponginghigiabatirhyalbg RiNeaLKkANL AR (RAhe SRRy ARIIZeAIR thatidAnhe&fiabhold

means (8) are further adapted for temporarily maintaining the value of the first hold signal (141) at a

value subStahfilligeasFAESsahFR s ArBRIRaadhsrIRe mBan A heigwaliaty staiediBinit s dition

value (Sappnantbitaiziihaiseeond hald means(Ruane fHer adapted for temporarily maintaining
the value of the second hold signal (142) at a value corresponding to a top value of the auxiliary signal

25 diminished by a subtraction value (Sa-A). 2. Apparatus according to claim 1, characterized in that,

the figpt hQJ.d means (8) ¢ B}Qﬁiéea@c&éi?ﬂg‘ﬂér@lEji%eﬁt&ﬁa_ﬁf%@eﬁ‘i’_i&%%%ﬂr’[ﬁeafﬁ*@'_B%icﬂﬁ‘éa)r_l@t Iea_st
substantially corresponding to the maximum of the auxiliary signal (Sarggjnd an intermediate signal,

and a 10 SPIOPPOOSCoHHRN IR BRtd T8 2ersFecigifity thelgrrag et Bd pottir i FoPaiatMhinimum of
the auxiligneasiona13yementestity the-additien \@uel (B andemirisHngdiatgigignalcaeédpparatus

according to claim 1 or 2, characterized in that, the second hold .
whether the value of the auxiliary signal (Sa) is higher than the value of the first hold signal

(H1), and second comparator means (102) for generating a second control signal (DOWN) to
15  the counter means (100) which indicates whether the value of the first hold signal (H1) is

higher than the value of the auxiliary signal augmented by the addition value (Sa+A).

5. Apparatus according to claim 1 or 4, characterized in that, the second hold
means comprises second counter means (110) for generating the second hold signal (H2), third
20  comparator means (112) for generating a third control signal (DOWN) to the counter means
which indicates whether the value of the auxiliary signal (Sa) is lower than the value of the
second hold signal (H2), and fourth comparator (111) means for generating a fourth control
signal to the second counter means (110) which indicates whether the value of the second hold
signal (H2) is lower than the value of the auxiliary signal diminished by the subtraction value

25 (Sa-A).

6. Apparatus according to one of the claims 1 to 5, characterized in that, the first
hold means (8) have leaking means (87) for gradually reducing the value of the first hold
signal (H1).

30
7. Apparatus according to one of the claims 1 to 5, characterized in that, the
second hold means (9) have leaking means (97) for gradually increasing the value of the

second hold signal (H2).



5 means (9) comprises a minimum detector (95) for generating a signal (H2) corresponding to the
minimum of the auxiliary signal (Sa) and an intermediate signal, and a maximum detector (92) for
generating a signal corresponding to the maximum of the auxiliary signal diminished by the
subtraction value (Sa-A) and an intermediate signal. 10 4. Apparatus according to claignl ©/2003
characterized in that, the first hold means comprises counter means (100) for generating the first hold
signal (H13; first compaf B HISAE LN 1BOGENEARRG RS COMFLSRIASITRS 1B 1t dBtinter
means whigh inicater whsibeothensahsanf phevaledlinm pigsakieaniefigRey thamiieivalyenef the
first hold ﬁégggl (H1), and second comparator means (102) for generating a second control signal
(DOWN) t&°15 A ABF I A fl%bg)%hich indicates whether the value of the first hold signal (H1)
is higher than the value of the auxiliary signal augmented by the addition value (Sa+A). 5. Apparatus
according to claim 1 or 4, characterized in that, the second hold means comprises second counter
means (110) for generating the second hold signal (H2), third 20 comparator means (112) for
generating a third control signal (DOWN) to the counter means which indicates whether the value of
the auxiliary signal (Sa) is lower than the value of the second hold signal (H2), and fourth comparator
(111) means for generating a fourth control signal to the second counter means (110) which indicates
whether the value of the second hold signal (H2) is lower than the value of the auxiliary signal
diminished by the subtraction value 25 (Sa-A) . 6. Apparatus according to one of the claims 1 to 5,
characterized in that, the first hold means (8) have leaking means (87) for gradually reducing the
value of the first hold signal (H1). 30 7. Apparatus according to one of the claims 1 to 5, characterized
in that, the second hold means (9) have leaking means (97) for gradually increasing the value of the
second hold signal (H2). 11 8/10/2003 8. Apparatus according to one of the previous claims,
characterized in that, the first and/or the second hold means are provided with presetting means (83)
for initializing the hold means at a preset value (H10).



