; RSe3esalLs”<Rp6TL; >- 4 D E C 20~? 1 OPTI CAL SEEKI NG APPARATUS - W TH TRACK

CROSSI NG SI GNAL GENERATI ON USI NG A CORRECTED TRACKI NG ERROR S#ME@AQU]}Q A
CONSTANT AMPLI TUDE DURI NG PERI ODS OF DATA The invention relates to -opti cal

systens, and, in particular, to seeking by an optical head in an opti cal

system More sg&::ificall , _but without rdstriction to the particul ar
embodi nent OFECR; SEFKING d i WIEE TRAGA {RESHING STENALL CENERABEAN YEING

practice, t hifsOPRRESHEED JRACHINGt BRROROSHRWAL\HAYENG A OoNSTANT AMPLETURE. DVRING
Certain types of storage nedi a havEBDORS OFtDATAf | ectivity levels in the

data storage areas.. Data differentiation be ,acconplished b hase
compar i son or - othEHnda b iel e Fnspital BaEMe, ABde FoRARRUBCTG sRbkGERf an
such as heaxpéical, hear irhaneodical systery. r korespedifically) bulehiihotnrestiibndof them
one track tp GQ| bo&mtefn?&}ﬂeﬁeﬁﬁ@rr @a?&w@ae.h é&oﬂ?gﬁ%&@g&f Hast %%Snkog

crossing nunber 1ndicates thgartnu .of tracks to, In see
from an i nif@gtice; tigiovegtion reiatesto deriving a tiaghcorging €aKNt- s performed, an
act ual OIt rack cr gzsiaig tgmsndf sterdgepinedlantaeacongattheflevtidigr icoélstinagksdata
crossed so : : a r
crossi ng nigage M. Ui AftkRladd sy 68 SOXG0RL0Y ol oAl Rohich other
reached. | supablermathodsy SPtbas araascomthaustorageatiediar such kg fanders, goay dhave

derived. fr ofiffdring bfi@diitp®velst or signal . However, if the path of a seek
I i t he tracking_error

crossed the areas haying differing reflectivity |evels,

Signal voul d_er FESREKNS 5P AEF Fasielanaines 3 farelansnamuimbas ioda8amnefeT B¢ or e,
if the act trakk troasing nuater inglicatesthe metribed obiradkb ¢o beacdgsed iwseeking fonabn it
woul dequalof gLk ?o%ta?@éﬁéuagvx{ilﬁﬂ*?ﬁé s{effé iQé&rférHFedt ah Q%a{:ﬁ&%kcré' ESuht
reached, causing undershoot of e seek and requiting erther another seek
or a seek dokericindisatingdbpsermbeppf frarks srassedsoifary dheo the agfeaterckgressing
addi tional chbeat &drss aRNMAdDLbENG hb@bet, tha Bsklal dhag efmdake taligag trabBiehgs rom
will be apz}arent %‘mr#%m the foll owm ng description of a preferreg enbodi nment
of the i nv&tI &M %ch is shown in the acconpanyi ng draw ngs wherein: Fig.
1 is a general i repriorept eypdamat therrobdal frack erasgingnendint o d st ddrivedffoom dke

with the i guerkd %ﬁor E.'gaal.F ?—k)iv\%viég ifgﬂé gémedr%rgeeﬂfcr@ss@ertﬁé QR Rfndilgy ikefidge

medi um shown_i n” Fi g. ) neral i zed representation of  a sforage
medi um adap?iasH et '%Ye'ﬁs‘@evﬂg \NGHEqr EY"BH@ LIGRPHEY iticHadireta Y é%d by
t he opti cabebeathsded.i Mge@fsedkthBiagtukl traclac@gesiag abluatadlied pn disetrhekingerof one

I by . . ; : { f f
Comorared Binal 1P weMHEBMA G R difshn @ HIEL bERSG RN oo WEER I Reen
r epr esent af¢anhed; caydth Epderghertiahiin sek anbraaniiedaithar anetheopsek or a segkp g

C 2aQ2 correction.

Objects of the present invention together with additional features contributing
thereto and advantages accruing therefrom will be apparent from the following
description of a preferred embodiment of the invention which is shown in the
accompanying drawings wherein:

Fig. 1is a generalized representation of a storage medium adaptable for use with
the invention.

Fig. 2 is an enlargement of a portion of the storage medium shown in Fig. 1.

Fig 3 is a generalized representation of a storage medium adaptable for use with
the invention, showing the path traveled by the optical head during a seek

Fig 4 is a generalized representation of one embodiment of the invention

Fig 5 is a generalized plot of waveforms generated by one embodiment of the
invention

Fig 6 1s a generalized representation of another embodiment of the invention
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2 Fig. 7 is a generalized plot of wavwfornms generated by anot her enbodi nent
of the invention. A nethod for noving an optical head from an i-nil't [}ECt EQBR
to a target track on a storage nedi um having data arranged in tracks
thereon is disclosed. The total nunber of tracks to be crossed is

determ ned, and the optical head is noveg toward the target track. A
reflectivity level of light fromthe storage nediumis neasured, and a
tracking error gj i i L i ng
crror oignal nasORath A GRyERIEE Pt DR BAE o Reralel B e e emBaBinfE
tracki ng efo¥VeRtial has first zero crossings corresponding to the optical

head crossing opanéthotiifer mbgial anadilicaleniddfrore b iGitialtfdcRd6 adardet HaBRGnY tO
changes in_the reflectﬁvi.r'ﬁ%dltevel in,r scﬁ)(ng_gqto IE’E goata q.i] |tn§%[ea5ﬁs in
frequency SPRERNGALN ha\ing datapranged in TSRS igreonds disdosefl The taial aiigRss ' |'s
derived fr ofratks to bklosadsediis geteawiaed, draltha@pticalihead ds moved tawardrthe $argetli ng
to the fal I ngli . i ] i i dg&“ﬂgs

passi ng th??%fﬁé%ﬁ“@?‘@ﬁg?%v%ewﬁ%“ﬁgﬁ éalgﬁgs_ﬁﬁ%de{g@ﬂ%l tetr"_?étdégggtagl%n a data
i ndi cat or §ffgnhEignalihderbied fromilirartiegiividt levele Thgiteackingiestor signg| bambothdee

i ndi cator pad flse indicatsPofteick@résirigse The travking error siged Hias fisst zérd drasdingzount

nunber is i r tr i ndj cat t n and the
opti cal heggﬁ'lgsg)%gp @‘gg‘ég%v@ﬁg{‘he@ #c?%cﬁ(ﬂ:@c%ﬁen&tfﬁ%%%@(rs €£en%ﬁa Cé}’]?%% Ot%?%ﬁm%su mber
of tracks reregpandingsledchanges ivetheirafieativibnlexel la_mesnmsag@ﬂwe_t datagqrdpcreases

P cat or _ITESAERE Sutbingds @fife rRACIVEPIRGLL 7% UaInGERE! SBhEI3 deflond oA | 2
croseing. phleelectivly Bygb haftng Mot gors caresapaing e fajse Milfcetats Aetack

i npl enent atiassingsc|@uieimplemeatation infudesardssinguhe refladieity kevel theaighza high
Crossing apgsgﬁﬁéﬁg‘%&é\iﬂ% &él? i&&ié‘% §i§tf£'|t, wWREAREE J Rt GRESE the dats iRfEHS9
corresponding to changes 1h the re Te_ IvIity evé’Y or I ncreases In
frequency &ENamasdedicatar palats earraspending jo the\ascondgei@Ps$agh ot thaek crENY ng

an opti cal nhmber kisremaniedifbi edchttiiedhditatopof Atrgel crossiny, A thedpticaldeeadedi um

racks to Bttt e laBlei BBe ba BihS R il BFrp S 30 R ISR
t he tar get AnpHiek implementation incluges thectep df gergrating atiack eountsignal frevtthem i s

measur ?dédﬁfﬂ%(i@g BRbsidrii bR da%h BARktdr SRAANEHYRIH RwhlEohBbE BRltiatkiasuheve!
| |V ..

vehorm of the datta i ndi cqa}t{.or S |, has indicato nts
cor r ospond?i9gat Bt ARk GOSsIRILRAINS SoMTESRITAING 19 Erdist 7P SLotiIs- 1 A Tidbe
Al t er nat i vhplemehtation dincladesr inpemenging nacle spartdhuntbar haresehesro nrdssimguewicy of
changes in : YA v W]l ! j
filtering 8{9&?@%@?%&*}%&3 9&@%%, (t?roé 0 tzgﬁ&%ﬁ%h%g?rg@%r?ﬁ?@g? %rg'ngi nal . A
tracking et e refigativity levgh opincieases i frearendyedf shanggs inethe refigetivity devgdt a

i ndi cat or si gnahnéthetithoddor Moviay ah eptita hehdh @oht &c ity track o a srgstradkas

and conat ot g Ao CHEC0E) Aavd cebrs BldsEEl Qtjg%%?% L
track countumbabeftracks foke envesrdid determinedhandeing optiea diead is mawdieward the

i mpl enent at4rg8t @LAET Atr8fectivity RTKI &gt frémaRalstdra rh iR AIE80reR BAA a
signal. A wav.ef

- ~r. DEC 2002 3 riof .the.track. count signal has ack
crossi ng pg?ﬁt'gd%Dgf«?%@ﬁEﬁsﬁanf%e ?%g‘]ezr&ﬂﬁae’t'%é%"leh&s&"f’ﬁg' f\gﬁ%‘{?f‘&%‘hﬁf {hﬁ gnal
i ndi cat es tatackdicats sigrgs haslirmrxm:mbirrrtg dooespendimgito changesdn mrqf@ctivity
i ndi cat or Sle'vgl ih *P@srﬁcfni‘élfd 85aC i@ atilé .ﬁhe in%t@Pﬂ&ﬁ%%brr@épc}(moqﬁéﬂeﬁ%s fread
is term nated when the track count n er equal's the track crossing nunber.
An appar at (f8aYsicy R ¢haggemindpe refiectiivdevealr Gvedmeiementation Mma¥ kise Mg PaiSyet
Ej r aclk ondaﬁlﬁérmg@md@dédmmggh?go detain the datadedicator $igatk A ttdoking @ror signal ]

i scl ose , u ecti. Y ght
rom & st of SUEM L FOE SRAaly bRy RS Sadndod 8L B ot Bhnelbrars ¥
refl ectivi of thelrerkingrercsr signaighas zerackipagings coresnanailg g the pptieal haado
Crossi ngs, csBingasid bf ke trheks gfNebAsthRgaMpiatia seyffeats BheeHidhdidietddtica
signal indicates c refl ect.ivi

hang inth t evel in response to,t dat a,
2 Prack or BRIy POMGn o tgeherut shmbel fondrbntsd Bred AR Birhe: dr'dfgnal
for deri vi mgplameintatical gemerslesca dsaikngowit grigihal virarh the cloackinge leoroc raigdinds
corresponding to the first zero crossings, and a track/ hold sel ector
responsive to the data signal to direct the track crossing signal generator
to prevent generation of second zero crossings when the data signal
i ndi cates changes in the reflectivity level in response to the data thus
generating a track crossing signal without the false track crossing
indicators fromthe tracking error signal. An additional apparatus is
di scl osed conprising a sensor for neasuring the reflectivity level froma
storage nedium a preanplifier responsive to the reflectivity level for



4 nonradial) sector headers 5. This data in .the header segnents 8 is

ei ther enbossed or otherw se not nodifiable by t he opti cal systams’ EC 2002
Referring to exenplary Fig. 3, there is shown a generalized representation
of the storage nedium 1l shown in exenplary Fig. 1. Additionally) the
storage nedium11 is rotating about the center 2 in the direction indicated
by arrow 9. To performa seek froman inmftial information track 10 to a

t t inf Il t |

bat b 12 oAVl HeE blnPlofllaS Back 8RS R B fafsebingingntb el
t he opti caFrassings( dde tmm}lnmlgnalam@g@teaz fracka croseibgs cotfespimdingtodthe true

i nter secti gacloSoBiAg ir%icaﬁﬁfsﬂﬂhb'l&ckiﬁg%l"ﬁ’i A4lY Themovbmdnit8f fﬁe‘o‘ftx qugédone

enmbodi nent . of the i vent he a tus c ri ses a sensor

Getoct | mo. s teanngiad Wiy nedinck Rl RgTpen e PEIRE A0k STRSSIng ~idhetge medi um
1. TheI s]?nsor 1An aﬁpsreﬂjstfbembefhgaqtdpttcamelad%m aroinitiaptrackpld fargat tiblek ohhe
rea ifi C es in

Phe ot | cpisnRgSTREd o 408 atHaRy 1 el Ubredif e Rhd e bohRES2

tracks 3. FeRSOp f@maunn@a r@;@q&my levelohlight drom g Rtoprgesmediune g, tradkinguesomhi ch

the data skghal ééﬁgelrgt?fgfétfgme t@tmbbﬁv.@ne\ﬂe'ﬁf&rt&ﬁvmg%seécﬁ.ﬁg&‘e%t Sighhgnal

t t k/
represent i WER SRR FIRg 68 » Cdrer B0 Ior Se0s e Bedatn S weiy g data
gener at or gignalindicates ghargesrin ttmefbenttvmynldvelsmt edspynsesto tge detaatdcckgrassingt or

quad detecg gﬁél &@Qt&%@%ﬂ&fs 'y ﬁwe(f?é'ét{?r'rti rEBsfrg*ﬁ%t %%’Hérlvg{bag clﬂéltélht uad

det ect ors) Larvos can gener at SS|ng i n
shown in FFgssing signal with seoopd sgqoarossmg@ﬁarreswétgét) fisst o0 ProseiBgBANGr s i n
push pul | saRicRARM Selbbier PpoREie 6 AflIg8E Siyhd! ié alréetrthd tick ro\rcmefg sid h@l

tracki ng ovpliralr fievelfGEheiattn AadtBhU KR JhrsrRENNBE Y 18t il Puisai®,
response tohahges in theaefiertivity kedel in rdsponses todhe datectkys gengratinga traslporeseingo t he

optical heg n&l”ﬁtho’iﬂf‘ﬂ%ls%rtpa%‘k'd?&s% thﬂfcﬁfd?@ﬁbﬁhrthé E@@Kn&err@@tgﬁéﬁc‘“ ”9
error signal geperator SS

t
r acki hold sel ot GRICRIgNaN APATAURRR LT L CRrpBtoRa gnaPs s Shaasuisfior e
si gnal i n refleptivitg éeviebfrore slarage siagiivah,.a drieempliféer kédpohsive & thetreflecliGityt leeel
th [
passes 1 Negfe Qﬁé&h@b%ﬁ?&ﬁﬁ%ﬂ&&nh %ﬁgﬁ lﬁttfe%ﬂédtgf&f‘ievélq%?esfproﬁg td"th@SS! ”E

5|gnal gener t cros A%ene tes a trac
crossi ng sfdAaf traﬁklﬂaw@n%n?beqn%atpf '@?RP?\%V%FQ e refleptixity leyalfor dagying a
crossing Strsdﬂa:hg lefrof sitfiae halinyg f&stsml@r@oW® ;¢ tracldnolesmétﬂbma Hredthipe

tracking e [. nal .. The_ control dir he i gnal
gener at or - 18Nag A8, sofd] oot e Ui efie (T o bRt Srigead T &

cor r espondpiegetesmpmedirieting obtimevdegdha dgiagsignal nmtnai%ﬁ PN dn fesrafinciivie
reflectivifeyel if¥85pdridet6 IROBAR, bR detta%klce@sa},t:@dslgﬁbl RActdbeBpbANE {J tAgks 3.
The track ‘c SSi ng L ge erator, 18 thus. gener t?t crossmg

si gnal indi"@&tfh§ fé’ﬁ&%&é for dlefivig b frRere PEAFINY § |W' ﬁ%ﬂ@gﬁ&ﬁg 2 ABSHIW

opti cal heeatrdspondimdarihe Girsd zeragoasings farrimdicatg the odsstig of an inf@EG@tRR) (| ~

5 I n oper rformed fromthe initial track 10 to the target
track 11. aﬁé %1% c&gggmgﬁﬁumer is generated, which is equal to the
number of track@efﬁéftﬂﬂé@r‘?x?'ﬁ@’qfhﬂg i t'"‘tef%@léhi?@’”%ﬂe'iq{é"Zteérrgétesﬁf‘fﬁ’élk’n:913 The
optical headrdgeoh eahmmn)adamam/feduéé afth tieinvantidnal THer storagklnédiuar tihasie

target tr ag té‘l’]%]?r-lr eC ! eé@%ﬁ?h%&or‘ mqnf’owgtmn'tgﬂks 3?09@&\?(! d %%%tﬁt% e"?\}er

responds to
crossing s?gfféi‘le mf@rmaa@rk treelss 3 inay %aﬁ@wect "o SB‘FﬁmﬁPUb@Grﬂe@tﬁtrﬁe Qafﬂ)'ér of

Smhang?ﬁ l ?fufttlﬂEr B8AhGS in\gelciors ﬂ\é%baid% §@P:ﬁﬁ%ll(6r i&tﬁra’fdiaﬂ)céﬁec%ﬂ%‘é'd@gs signal .
en e rac coun rac crossin

opti ol head ( HeEREROM X RRR L EnedhEid® SupwEen el driartion b fis
exenpl ary $tocagesnadien el ahewshionexarm@anyalbigh dr. ndnteftrackeregiansab sarer loaated by
conponent Scmcettnﬁ:aﬁg% é%TS&?t ARk @Wﬂ%@ﬁ@ﬂ 1ra'é@§a Olﬁa% \éerfeQBFB%d' ia)

pl otted agal nst ti orizontal axis, of the seek
at the | ef t*HRY Fﬁé”*éﬁ{a tos "tf?f@aé'@@tra&tswmetsfeaw@e S‘?ﬁ’é’f% ﬁrr@‘dé’é'gﬂé'r‘tt theye

i ndi cat es 8 qmand hebeer sdgnans iscahedeaad iffoohatadmotngksi F intéressti thg radide aer
segnent 8. In line 51, there is shown a waveform 20 of the tracking error
signal generated by the tracking error signal generator 17. The waveform 20
has zero crossings 21 indicating that the optical head (not shown) has
crossed an information track 3. The waveform segnent 22 during the tine
segnent 19 shows that the reflectivity |level changes in response to data

wi thin the header segnment 8. Because the waveform segnent 22 has zero
crossings 23, the tracking error signal, if not corrected, would generate a
faI se track cr055| ng count er nunber causi ng the optical head (not shown)



- ~r DEC ?.002 6 inaccurate because there would be no differentiati
bet ween zero crossings 27 indicating that an information track 3 a‘le)ErC)m
and zero crossings 28 responsive to data in the header segnents 8. In line
54, there is shown a waveform 29 of a corrected track crossing signal
generated by the track crossing signal generator 18 according to the

i nvention. The track crossing signal generator 18 only generates a zero
crossing 3Aomadial)zettor htaddre 5t Athisodata i thertdiatieossntarts 8 & ¢iter ethboksésdy t he

wavef orm 2 st indicate a zero crossing 21.
Second, gtr\%&@%?g\gmﬁmgggtﬁ%{h%a?pﬁ'cg@ﬁtﬁwwst not indicate that data from
t he header segnBeferdhg to exaumplaty) Figh3, thefeds shows aiggneailized repodentatiadiof thens
are sati Sfb%@aﬁé Hr%didn‘r‘qksh%ﬁﬁﬁ'é% laﬂWir glenﬁt&étfr&tallz&h%eéiéﬁa E&fediudel &

crossing 30 er ef a trac nt er ca unt t'he nu r o
zero cr ossf%@té“gﬁpqu f'terF@nt}%\?ét‘ '@? l%Yc‘!{rQW 85 P RgreiyAseek
det er m ne &hdnitialnibformation tfack M tcoa tamat kﬁorawattrba tegeki thlamhegtital mrehdS(hcth)

has crosse »ﬁ@fvgﬁ frad oh 6‘2&&‘%' é{a}‘vé: t&hﬁgtor%%leeh"r% hﬁn?h‘rﬁ%‘ﬂa%lﬁﬁ%&gwhe

enbodi nent e I'nvent1 on ara Us conprises sor 14
for detectpally 12, thef mt@el h¢qq/(noé$e¢we)fwrli icgans redipl sroterchefadsrs § Rbintersectinn
medi um 1. JdkatsSensor 14 passes the reflectivity level to a preanplifier 15.

Th ifi t dat |, which di catiye.of ch

T the rer ect BPET a0 S emLERo AR anoln B sriedRefies e idiendPion
tracks 3. Theappaatysldompises aSanayr tofuraietecting aghfigaivity fevet efrlr,ght teftengid

whi ch the f ta
signal to H%?E%E%ﬁ%qedh sdti %{é]%?ﬁw? rac tﬁé edlégt'e\{'tg%‘l hgﬁ es a
control sigpallh rPf%@Bt'ﬂ%é tQ?“@F@eﬁatdét%F'gﬂ@IWh'q*h@ 'ﬂﬁ'&éwen‘éﬁ draeereeetthe
passes t herefiestivitplleval mrreépdneeao ta@dbdaigd @rthe Inferhation traeraed.atiee pamplifier

14 th f h |
generator 32.1a, 200N iy fighei s%cﬁtet'trtrus‘éﬁﬁb ichitop "k it 9 0855, Sl g
error si gnaleamplifiespoties passes ther ddth signalior 3 traelvieold seleetarié. sensor 14 and
in response to Tﬁ@s&%@?ﬁ@bls@';ﬁ@@és5%@%Fr@9réséﬁfﬁ4{gf he&tdnﬁrﬂj fc@l psttern\then the

data sign S not .i i cate ity |level, are in
SRR o 13 e L T T S e R ueﬂe‘vearrtetﬁrate#dwar
di rect s t heplit roacjiad gledectors. s@garhlsurgtedﬁeetb(sr(oﬁﬁputtmggleeesm eignhkot thaakiadg

error si gngleldd fi@@gﬁ{ gadTQIQB‘ﬁ%nér‘%‘?é"ﬂﬁt@crrogﬁngmdtcmﬁ@vE?(s stalint Mgs dat a

signal indicates are 1n resE) se to
dat a | ocat @@ndn/ téheblpﬁtabr%@@loaeteratq@sbtespttntet%werlarpuehgm regresesissthene

t r acki :j ngf e|!t5ét€§m prT@hu@tad 8¢ Eﬁérerérence?ﬁng@s gﬁflﬂr@dk&rg%rfdr@tgnﬂﬁf‘e@étm ipdedveshort
perr oda o ne he trackin I, 1 ana S
tracki ng ef (?Ck' P fal st‘%n '?rhgc Cr('n eqmr s@%‘i’ géesn(grr?aa orq%g?e %1%0 '\nﬁl k
crossi ng sEgﬁeﬂOtfg@rf@ﬁmitﬁe tesiageeheated@stte lmfpae«tw@rtca@gis ggndiigresponspitcthiei s a
square ‘A’avﬁrﬁtﬂfaﬂfhfeé@r(hbhﬁtdvﬁrﬁcdfb%g?éhQrﬁfoﬁhélt'i‘tﬁh' traéRhe hnteqkacsrd@serrees@hemal

i ndicates the n s.in the reflectl ted in the
tracks ng ePPEatr g2 dndn pSeS UG8 waBiba ea0E oRalth Yt eufig sslatEet not

shown) counts tHe ttadttjboldca‘eledh@m‘lﬁgenefate}foea ceffr@signal iry rasposse tothecdatad in
the track &%b SHRE tScRmdld se sCth e ht%sgﬂﬁﬂéﬁd trﬁqrﬁék% &fort rack

Ccrossing t he opti cal as r e target track
11. Refer r?'ﬁ@a'tt% aéseqhﬂraﬁwwgna'aener?é?re%r@ e Hadhcreaeingsiaspbaerergiortite
signal s creeutd dytratnpossng sighbl irheespensntb deotrackies errobsignarb dtie nteadk.

Each of th f t th
the begi nn:&rcr’é@ﬂég s?g{]r{(;g“l‘ 'séeg EBh?rta’ilﬁg %?k@@%veﬁoﬁﬁ cBﬂagdtﬁwc{}ﬁﬂ'etoztﬂgt ctkﬁ'{@h rorW'
The time s#gh@ntThedcamie slgnakdieeciothgtiragharossing eefﬂalcg@her?éadwmgnerﬁ)thﬁ) | s
crossing ap(hﬂaﬁlﬁrofstﬁgff&étﬂ(m% etrBr sighal Eérretphﬁrdmg ) @bﬂWﬂsaoN\ﬂh‘éeH@tEaﬁstéﬁaIOf

the data SJ ner at e anp ifier 1 s the
sum 1 of FecPRURL PR bk el TuBLBRTER kisabhsd B ool ek RN DAl GibaRhy m 35
is rel ati viehgksfd. a‘thaeu&ptroesungamg\mwoemt@d@rtbm g@&rdtemartga%rmosarmseeglnent
34 where d;

el oot i 1y Tavel e ata et A CrOPe i Car B te L e egrant o4
by the wav PB?HQ@@QWPHPa@%‘r?ﬂ< ine 72, there is shown a waveform 37 of an
uncorrected tracking error signal generated by a tracking error signal
generator according to the prior art. The waveform 37 has zero crossings 38
whi ch correspond to changes in the reflectivity level in response to the
optical head (not shown) crossing an information track 3. The waveform al so
has a waveform segnent 39 corresponding to the tinme segnent 34 when the
optical head (not shown) is crossing a header segnent 8. The waveform
segnent 39 plots indicates changes in the reflectivity level in response to
data mnthln the header segnent 8 The maveforntsegnent 39 has zero



In line 73) there is shown a waveform 41 of a corrected tracking er
signal generated by the tracking error signal generator 32. The- \ﬂﬁhm
is generated as foll ows. When the changes in the reflectivity level are | ow
frequency) the tracking error signal generator 32 generates a tracking
error signal in the standard manner knovgg in the art. This is represented
by a waveform segnent 42. Hovvever) when ‘the tracking error signal generator

32 detects a h'lﬁ%ﬁ?rz;tfo%qﬂgggx is ﬁeh?@mﬁ\el |ﬁ{t|5f3 kvﬁ]% tk\?;g Jet track 11

correspondi ng t orm segnen
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25 during the time segment 19 where data within the header segment 8 may cause
changes in the sum reflectivity level. The data signal therefore indicates the time
segment 19 by the waveform segment 25.

In line 53, there is shown a waveform 26 of an uncorrected track crossing signal
generated by a track crossing signal generator according to the prior art. The waveform
26 has zero crossings 27 corresponding to the zero crossings 21 of the waveform 20 of
the tracking error signal. However, the waveform 26 also has zero crossings 28
corresponding to the zero crossings 23 of the waveform 20 of the tracking error signal.
These zero crossings 28, however, are not indicative of the optical head (not shown)
crossing an information track 3. A track crossing counter is based on the number of
zero crossings 27, 28 in the waveform 26 of the track crossing signal generator.
However, using the waveform 26 from line 53, the track crossing counter would be
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must indicate a zero crossing 21. Second, the waveform 24 of the data signal must not
indicate that data from the header segment 8 is causing the zero crossing 23. If both

' conditions are satisfied, the track crossing signal generator 18 generates a zero
crossing 30. Therefore, a track crossing counter can count the number of zero
crossings 30 in the waveform 29 of the track crossing signal to determine the number
of information tracks 3 the optical head (not shown) has crossed.

Referring to exemplary Fig. 6, there is shown a second embodiment according
to the invention. The apparatus comprises a sensor 14 for detecting a reflectivity level
of light reflected from the storage medium 1. The sensor 14 passes the reflectivity level
to a preamplifier 15. The preamplifier 15 generates a data signal which is indicative of
changes in the reflectivity level in response to data located in the information tracks 3.
The preamplifier 15 may contain a high pass filter, through which the data signal is
passed. The preamplifier 15 then passes the data signal to a track/hold selector 31.

The track/hold selector 31 generates a control signal in response to the data
signal. The track/hold selector 31 passes the control signal to a tracking error signal
generator 32. The sensor 14 also passes the reflectivity level to the tracking error signal
generator 32.

The tracking error signal generator 32 generates a tracking error signal in
response to the reflectivity level from the sensor 14 and in response to the control signal
from the track/hold selector 31. When the data signal does not indicate that changes
in the reflectivity level are in response to data located in the information tracks 3, the
control signal directs the tracking error signal generator 32 to generate the tracking error
signal in a standard manner known in the art. However, when the data signal indicates
that changes in the reflectivity level are in response to data located in the information
tracks 3, the control signal directs the tracking error signal generator 32 to generate a
flat waveform for a short period of time. The tracking error signal generator 32 then
passes the tracking error signal to a track crossing signal generator 33.

The track crossing signal generator 33 generates a track crossing signal, which
is a square waveform from the tracking error signal. The track crossing signal indicates
the number of changes in the reflectivity level indicated in the tracking error signal. A
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) when the optlcal head (not shown) is crossing a header segment 8.

In line 71, there is shown a waveform 35 of the data signal generated by the
preamplifier 15. The waveform 35 plots the sum reflectivity level from the storage
medium 1. As shown, the waveform 35 is relatively flat except at a waveform segment
36 during the time segment 34 where data within the header segment 8 may cause
changes in the sum reflectivity level. The data signal therefore indicates the time
segment 34 by the waveform segment 36.

In line 72, there is shown a waveform 37 of an uncorrected tracking error signal

- generated by a tracking error signal generator according to the prior art. The waveform
37 has zero crossings 38 which correspond to changes in the reflectivity level in
response to the optical head (not shown) crossing an information track 3. The
waveform also has a waveform segment 39 corresponding to the time segment 34 when
the optical head (not shown) is crossing a header segment 8. The waveform segment
39 plots indicates changes in the reflectivity level in response to data within the header
segment 8. The waveform segment 39 has zero crossings 40 which correspond to
those changes. A track crossing signal created from this waveform 37 would appear
similar to the waveform 26 in fine 53 of exemplary Fig. 5, and could not be relied on
accurately by a track crossing counter.

In line 73, there is shown a waveform 41 of a corrected tracking error signal
generated by the tracking error signal generator 32. The waveform 41 is generated as
follows. When the changes in the reflectivity level are low frequency, the tracking error
signal generator 32 generates a tracking error signal in the standard manner known in
the art. This is represented by a waveform segment 42. However, when the tracking
error signal generator 32 detects a higher frequency change in the reflectivity level,
corresponding to the waveform segment 39 in line 72, the tracking error signal generator
32 looks at the data signal represented by the waveform 35 in line 71. If the data signal
is not flat, as in the waveform segment 36, the tracking error signal generator 32
generates a flat waveform segment 43 at the amplitude of the tracking error signal just
prior to the detection of the high frequency changes in the reflectivity level Once the
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changes in the reflectivity level return to a lower frequency, the tracking error signal
generator 32 returns to generating the tracking error signal in the standard manner.

The waveform 41 of the corrected tracking error signal has zero crossings 44
indicating that the optical head (not shown) has crossed an information track 3. Unlike
the waveform 37 in line 72 of the uncorrected tracking error signal, the waveform 41 in
line 73 of the corrected tracking error signal does not have zero crossings during the
time segment 34 corresponding to the zero crossings 40. Therefore, the number of zero
crossings 44 in the waveform 41 accurately indicates the number of information tracks
3 crossed by the optical head (not shown).

In line 74, there is shown a waveform 45 of a track crossing signal generated by
the track crossing signal generator 33. The waveform 45 is a square waveform of the
waveform 41 of the corrected tracking error signal generated by the tracking error signal
generator 32. The waveform 45 of the track crossing signal has zero crossings 46
corresponding to the zero crossings 44 in the waveform 41 of the tracking error signal.
Therefore, a frack crossing counter can count the number of zero crossings 46 in the
waveform 45 of the track crossing signal to determine the number of information tracks
3 the optical head (not shown) has crossed.

It will be obvious to one skilled in the art that modifications to the above
description of the invention may be made without departing from the spirit and scope of
the invention. The scope of the invention, therefore, is indicated by the appended
claims rather than the above description.
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target track on a storage medium having data arranged in tracks thereon,
said apparatus comprising:

a sensor for measuring a reflectivity level of light from said storage
medium;

a preamplifier responsive to said reflectivity level for generating a
data signal, wherein said data signal indicates changes in said reflectivity
level in response to said data;

a tracking error signal generator responsive to said reflectivity level
for deriving a tracking error signal having first zero crossings and second
zero crossings;

a track/hold selector responsive to said data signal for directing said
tracking error signal generator to generate a corrected tracking error signal
of a constant amplitude for a predetermined period of time when said data
signal indicates changes in said reflectivity level in response to the data; and

a track crossing signal generator, based on said corrected tracking
error signal, for deriving a digital track crossing signal having zero crossing

point corresponding to only said first zero crossings.

2. The apparatus according to claim 1 wherein said preamplifier

includes a high pass filter through which said data signal is passed.

3. The apparatus according to claim 1 further including a track
crossing counter responsive to said digital track crossing signal for counting
said second zero crossings.

4. The apparatus according to claim 1, 2 or 3 wherein said sensor

includes a split detector for measuring said reflectivity level.
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