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The invention rel at es,tQePPti cal systens, and, in particular, to seekl ng
an optical head in an optical system More speC|f| cally, but w thout
restriction to the particul ar enbodi nents hereinafter described in
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ei ther another see seek correction c resent I nvention
t oget her | tk?ﬂ { indlating e nyrebet ot dackerortasag 3@@ Y\?feqnét\% agh@! Havartoagies

accrui ng ¢dwett etjuaitiné kiack ercapipgrremibdry hesebr i Mistod agd thestarddittiack hat a
preferreq)%gh%gkﬂg t of the invention which is shown in the acconpanying

dr awi ngs Wher e R ig 1 is a generalized representation of a storage nmedi um
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bet ween s I aid target track, noving said optical head
from sai Cgﬂp%i’m rdé%\ﬂ%ggm@%q l§al d target track, measuring a first signal

representing dng dpspegnefpizedionresentatian aga stompesnediuatasiaatpdlareduserivitand
deri vi ng taelif@gkbng error signal respon5| ve to said fi rst signal. A
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i ncl udes e st ep of passing sai Irs roug hlg ass filter
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Addi tiong b vaHigressi ng steps include generating a track count signal from
said tracking error signal and said data indicator signal so that a
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sai d trarc‘l}gI crosF ng point, and termnating the step’of noving said optical
head wherN€HIV&WP%ck count nunber equals said track crossing nunber.

Accordi ng to another aspect of this invention, there is provided an
apparatus for noving an opti cal head a predet erm' ned nunber of tracks from
an initial et track on a storage nedi um having data arranged
m tracks thermmlm" ﬂ m ratus includes a sensor for neasuring a
reflectivity | evel; |g ht from said storage nmedium a tracking error

si gnal generator responS| ve to said reflectivity level for deriving a
trackl ng error 5| gnal 'so that a vvavef ormof sal d trackl ng error 5| gnal has
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- ~r DEC 200? 3 corresponding to changes in said reflectivity level in
response to said data, a preanplifier responsive to said reerd;iBEt[}/ 20{}@9'
for generating a data signal such that said data signal indicates changes
in said reflectivity level in response to said data, a track/hold sel ector
responsive to said data signal and receiving said tracking error signal
and a track crossing signal generator redponsive to said control signal
out put and said tracking error signal output The track/hold sel ector
generates a control signal output and a tracking error signal output and
the control shepradinglie pne asgesitdf theprageehingantibnd fede ¢ gigxldet rrdingtitoddor
changes | fdih SRLLARL Y ah GYE) ek I3 R985AUR Rl GiolRldined I bARRK
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i ndi cat orgif ald REKINGHAS TGS of REVIKdHAIG BBIIEAhEANWhBE kHid @t cR@8 BNt
reflectivity level through a high pass filter to obtain a data indicator

si gnal , \ifelRs sidiragk/ ePesng GHMPRE data i ndi cator signal has indicator

poi nts corres i 0 i i ris
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head i s snoppegdnwahtical hhad amaedetermingd number ofdeackk $rotvhan indizatragiutvbetargdt

tracks to b rossed. Another .inplementation.ingludes, the st

gener at | N §1 2o Rt IRURGh Lr Re o I A PR kP RS a8 il Sherele daca
i ndi cat orinslugesh,sewber for measuwaveh eeimotilityt kel sfagkt tomrtaidstgrmje hagiuty, ack
crossing points corresponding to the first zero cro sings. A further

i mpl enent SAGHG1Y $HY Lo IERRTA ﬁ?ﬁ%‘@"’tertaélé"dc@ﬂﬁ?t"’ﬁlﬁied@} ¥ GPTYRg R ASKEY
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corresponding to changes in the reflectivity level or increases in

f r equencycyfesPhadigesoisaid Rengosfaressina Pog df sl tragisot ik peeantdheriofHRSSRAF ng
an optical head froman initial track to a target track on a storage nedi um
havi ng data arranged in tracks thereon is disclosed. The total nunber of
tracks to be crossed is determ ned, and the optical head is noved toward
the target track. A reflectivity level of light fromthe storage nediumis
measured, and a data indicator signal responsive to the reflectivity |evel
is derived. A waveform of the data indicator signal has indicator points
corresponding to changes in the reflectivity level in response to data.
Alternatively, the indicator points correspond to increases in frequency of
changes in the reflectivity level. One inplenentation nmay use hi gh pass
filtering of the reflectivity signal to obtain the data indicator signal. A
tracking error signal responsive to the reflectivity |level and the data

i ndi cator signal is derived. A waveformof the tracking error signal has
zero crossings corresponding to the optical head crossing one of the tracks
and constant anplitude segnents corresponding to the indicator points. A
track count nunber is increnented for each zero crossing. Another

i npl enentati on generates a track count signal fromthe tracking error

signal A - ~ DE C Q01 5 waveform of the track count signal has track
crossing points corresponding to the zero crossings. The track count signal

o o o b o



An apparatus for noving an optical head froman initial track to a target
track on a storage nmedi um having data arranged in tracks thereon qopg gﬂﬂ?
di scl osed conprising a sensor for neasuring a reflectivity |evel

froma storage nedium a tracking error signal generator responsive to the
reflectivity level for deriving a tracki gg error signal with first zero
crossings, a preanplifier for generating-a data signal wherein the data
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period of inticaRsWiRth %E%r@@étém%h@@ﬂhmb@fjbﬁﬁéc@§ h%b@gggﬁcto@s%che reflectivity

| evel in response to the data, and track crossing signal generator

res pon5| ve to lp e ?@éRd'ﬁ}?nérOﬁ die piapeat irfventioterthe ipnegaraplficaok tioy apsameus

si gnal r i to, the fi Zero Crossings
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for indicating th ossmgo anln

Ref er ri ngad\anéagenpshaingiueeq split détbetbefor Meabiny saicenedtilty iRedl o eteARandiat i on
of a stor %aggge {n} ada tabl e f use. W th the invention. The storage
medi um 1 as a ceﬁ % Oring Tomkil (e rseﬂ?‘étﬁ’ﬁ‘r’ti%’&' thereon in information tracks

3 concentric afmwtdlhgﬁttb Yt Bh6theras E&Eoﬂtﬂ’%%@hbr?ﬁhér@%bu%v%e@aa\h %ﬁlcglrhé?&ged
|nasp|ral ut the center 2. tais further arranged in sectors

separ at ed Ffﬁfatead” afcordRnGeyitvayiodthe rieferred mashertsraf ties InRerﬂtmﬂranldga disk drive
exenpl ar ysfsitém .,?omot,,lg@eg@cr{ sns h?éh enl argenent of a portion of the storage
medi um 1 shown in exenplary FIg. Intertrack regions 6 are | ocated
concentrically between consecutive information tracks 3. Data may be
recorded in segnents 7 where the information tracks 3 intersect the sectors
4. Additionally, there is data in header segnents 8 where the information
tracks 3 intersect the radial (or - ~r EC 2002 6 nonradial) sector
headers 5. This data in .the header segnments 8 is either enbossed or

ot herw se not nodifiable by the optical system Referring to exenplary Fig.
3, there is shown a generalized representation of the storage nmedium 1
shown in exenplary Fig. 1. Additionally, the storage nmedium 1l is rotating
about the center 2 in the direction indicated by arrow 9. To performa seek
froman initial information track 10 to a target information track 11) an
optical head (not shown) will travel on a path 12 relative to the storage
medium 1. In traveling along the path 12, the optical head (not shown) will
cross radial sector headers 5 at intersection points 13. Referring to
exenplary Fig. 4, there is shown one enbodi nent of the invention. The
apparatus conprises a sensor 14 for detecting a reflectivity |evel of |ight
reflected fromthe storage nmedium 1. The sensor 14 passes the reflectivity
| evel to a preanplifier 15. The preanplifier 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 preanplifier 15 may contain a
hi gh pass filter, through which the data signal is passed. The preanplifier
15 then passes the data signal to a track/hold selector 16. The sensor 14
al so passes a signal representing a returning optical pattern to a tracking
error signal generator 17. Tracking error can be, and usually is, generated
by split or quad detectors. Quad sumdetectors (outputting the sum signa
of the quad detectors) for servos can al so generate track crossing

i ndi cations. As shown in Figs. 5 and 7, a "bipolar"” signal, generated by
split detectors in push pull represents the pattern produced by
interference fringes. The tracking error signal generator 17 derives a
tracking error signal. The tracking error signal indicates changes in the
reflect|V|ty IeveI both in response to data Iocated |n the |nfornat|on
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8 inaccurate because there would be no differentiation between zero
crossings 27 indicating that an information track 3 is crossed.agdgiﬁgq%
'crossings 28 responsive to data in the header segnents 8. In lin ere
is showmn a waveform 29 of a corrected track crossing signal generated by
the track crossing signal generator 18 gccording to the invention. The
track crossing signal generator 18 only generates a zero crossing 30 when
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t racki ng ¢atadndieatgnaignal respensive © the Ceanizity lavebisidesived i mpvetarmt efrthenot
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11. Ref erfréqugnty obsieangeariy tte wgfleQtjvity fevek @ne inplementationvingefise h‘@hcﬁaSlShe
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Each of the waveforps i s ‘éﬁy'?\f?i a|n timge on .t ri zon g , W|th
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i s rel atimgllymbh@tioexgantratet @ twRN edNMSRANEIM 3he deddkitg kher tsigral sagnent
34 where data within the header segnment 8 may cause changes in the sum
reflectivity level. The data signal therefore indicates the tine segnment 34
by the waveform segnent 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
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 maveforn1segnent 39 has zero



In line 74, there is shown a waveform 45 of a track crossing signal

generated by the track crossing signal generator 33. The vvaveforrri'zﬁ 62002
square waveform of the waveform 41 of the corrected tracking erro Eé:

generated by the tracking error signal generator 32. The waveform 45 of the
track crossing signal has zero crossing$ 46 corresponding to the zero
crossings 44 in the waveform 41 of the tracking error signal. Therefore, a
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sai d track coumn sigifghaltppatdtashs disclosed comprising a sensor for measuring the
reflectivity level from a storage medium, a preamplifier responsive to the reflectivity level
for generating a data signal indicating changes in the reflectivity level in response to the
data, a tracking error signal generator responsive to the reflectivity level for deriving a
tracking error signal having first zero crossings, a track/hold selector to direct the
tracking error signal generator to generate a signal of constant amplitude for a
predetermined period of time when the data signal indicates changes in the reflectivity
level in response to the data, and a track crossing signal generator responsive to the
tracking error signal for deriving a track crossing signal with second zero crossings
corresponding to the first zero crossings for indicating the crossing of an information
track by the optical head.

Referring to exemplary Fig. 1, there is shown a generalized representation of a
storage medium 1 adaptable for use with the invention. The storage medium 1 has a
center 2 and data is recorded thereon in information tracks 3 concentric about the center
2. The information tracks 3 may be arranged in a spiral about the center 2. Data is
further arranged in sectors 4 separated by radial (or non-radial) sector headers 5.

Referring to exemplary Fig. 2, there is shown an enlargement of a portion of the
storage medium 1 shown in exemplary Fig. 1. Intertrack regions 6 are located
concentrically between consecutive information tracks 3. Data may be recorded in
segments 7 where the information tracks 3 intersect the sectors 4. Additionally, there
is data in header segments 8 where the information tracks 3 intersect the radial (or



crossing points corresponding to said first zero crossings; increnentin
track count nunmber for each said track crossing point; and ter m-n@tmE(ﬂ &@2
step of noving said optical head when said track count nunber equals said
track crossing nunber. 2. A nethod for noving an optical head from an
initial track to a target track on a st@rage nmedi um having data arranged in
tracks thereon, said nethod conprising the steps of: - 4 DEC 202 12
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he apparatus comprises a sensor 14 for detecting a Teflectivity 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 16 then passes the data signal to a track/hold selector 16.
The sensor 14 also passes a signal representing a returning optical pattern to a
tracking error signal generator 17. Tracking error can be, and usually is, generated by
split or quad detectors. Quad sum detectors (outputting the sum signal of the quad
detectors) for servos can also generate track crossing indications. As shown in Figs.
5 and 7, a "bipolar" signal, generated by split detectors in push pull represents the
pattern produced by interference fringes. The tracking error signal generator 17 derives
a tracking error signal. The tracking error signal indicates changes in the reflectivity
level both in response to data located in the information tracks 3 and in response to the
optical head (not shown) crossing an information track 3. The tracking error signal
generator 17 then passes the tracking error signal to the track/hold selector 16.
The track/hold selector 16 generates a control signal in response to the data
signal. The track/hold selector 16 then passes the control signal and the tracking error
signal to a track crossing signal generator 18. The track crossing signal generator 18
creates a track crossing signal in response to the tracking error signal. The track
crossing signal is a generally a square waveform corresponding to the tracking error
signal. The confrol signal directs the track crossing signal generator 18 to ignore the
portions of the tracking error signal corresponding to portions of the data signal
indicating changes in the reflectivity level in response to data located in the information
tracks 3. The track crossing signal generator 18 thus generates a track crossing siggnal
indicating changes in the reflectivity level in response to the optical head (not shown)
crossing an information track 3.



I ncrementing a track count nunber for each said track crossing point; and
termnating the step of noving said optical head when said trac-k ﬂ@g ?ggz
hunber equals said track crossing nunber. 3. A nethod for noving an t
head froman initial track to a target track on a storage nedi um havi ng
data arranged in tracks thereon, said nethod conprising the steps of:
determ ning a track crossing nunber indicating a nunber of said tracks
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and sai d reached the target track 11.

Referring to exemplary Fig. 5, there are shown the waveforms of the signals
created by components of the above-described embodiment. Each of the waveforms
is plotted against time on the horizontal axis, with the beginning of the seek at the left
and the end of the seek at the right. The time segment 19 indicates a point when the
optical head (not shown) is crossing a header segment 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 segment 22 during the time segment 19 shows that the reflectivity level
changes in response to data within the header segment 8. Because the waveform
segment 22 has zero crossings 23, the tracking error signal, if not corrected, would
generate a false track crossing counter number, causing the optical head (not shown)
to stop seeking before reaching the target track 11.

In line 52, there is shown a waveform 24 of the data signal generated by the
preamplifier 15. The waveform 24 plots the sum reflectivity level from the storage
medium 1. As shown, the waveform 24 is relatively flat except at a waveform segment
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



data indicator signal, wherein a waveformof said track count signal has

track crossing points corresponding to said first zero crossings

imcrenenting a track count nunber for each said track crossing pdint,
term nating the step of noving said optical head when said track count
nunber equals said track crossing nunber.8 4. A method for noving an optical
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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 refiectivity 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 passe:s 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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I ncrementing a track count nunber for each said track crossing point; and
termnating the step of noving said optical head when said track

hunber equal s said track crossing nunber. 5. A nethod for novi ﬁgk;ﬂ%tzw
head froman initial track to a target track on a storage nedi um havi ng
data arranged in tracks thereon, said nm&t hod conprising the steps of:
determ ning a track crossing nunber indicating a nunber of said tracks
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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
wavefOt:m 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 line 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. [f 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



term nating the step of noving said optical head when said track co =
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nmovi ng ‘an optical head froman initial track to a target track on a storage
medi um havi ng data arranged in tracks thereon, said nmethod conprising the
steps of: determning a track crossing ngter indicating a nunber of said
tracks between said initial track and said target track; noving said
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: 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 track 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.



nunber equals said track crossing nunber. 7. A nethod for noving an opti cal
head froman initial track to a target track on a storage nedi umgﬁgig‘@ 2002
data arranged in tracks thereon, said nethod conprising the steps !
determ ning a track crossing nunber indicating a nunber of said tracks r
16 between said initial track and said,farget track; noving said optical
head fromsaid initial track toward sa]r target track; neasuring a first

si gnal repreigl_gti N@_n optical pattern returning fromsaid storage medi um
deriving at GLQ’S Tror signal responsive to said first signal, wherein a
wavef orm of said tracking error signal has first zero crossings
corresponding to said optical head crossing one of said tracks and second
zero crossings cofr & pathbchfprnoving ar aptical ineafl foguan dyitialftraskadngetarget sai d

first signal; deriving a data i.ndicat.or signal_ responsive to said first
i gnal . wher SPAK TR E10P9R SrediingRads, et Feangedeg ks, ek Ay atlor
poi nt's corr epRAREH BEMpAsitG e stepobE zero crossings; generating a track
count signal fromsaid tracking error signal and said data indicator

signal, wherein adelgieingiong drck grassingarumbeesundicatingnainumber wof seid tcadkssi ng
Gount - nunber SPYeusd BURAbEel ahd balBaReEaaE 1%, T nati g the st ep
of noving sai d opinoging sathoptidathesbfromtsaitCiitiabtiadk toward said target track;
measuring a first signal representing an optical pattern returning from
said storage medium;
deriving a tracking error signal responsive to said first signal, wherein a
waveform of said tracking error signal has first zero crossings corresponding to
said optical head crossing one of said tracks and second zero crossings
corresponding to changes in said first signal in response to said data;
passing said first signal through a high pass filter to obtain a data
indicator signal, wherein a waveform of said data indicator signal has indicator
points corresponding to said second zero crossings;
generating a track count signal from said tracking error signal and said
data indicator signal, wherein a waveform of said track count signal has track
crossing points corresponding to said first zero crossings;
incrementing a track count number for each said track crossing point;
and

terminating the step of moving said optical head when said track count

number equals said track crossing number.

2. A method for moving an optical head from an initial track to a target
track on a storage medium having data arranged in tracks thereon, said

method comprising the steps of:



nunber equals said track crossing nunber. 8 A nethod for noving a fﬂﬂ
head .froman initial track to a target track on a storage nedi um rih% 2
data arranged in tracks thereon, said nethod conprising the steps of:

determ ning a track crossing nunber ingdjcating a nunber of said tracks
between said initial track and said target track; noving said optical head
from said initial déteamkingoavradk sedssingaruoetertindicatingh® asitnben @f saidettaaket i vity

| evel of light froms orage nedium deriving a tracking error signal
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corresponding to mnaswamreﬂecﬁ\an&&’wf/hgjﬂ fmhas;géstqragsmedlmf lectivity

| evel ; deriving adataln tor signal onSJveto sai ity
| evel | wher ei n'a SEDMTLANTGEREY, QIapanAh ST PRnaRe otogRaR Felecfvl: by
poi nts corregpaph N wavefdthd of @aRN&adRihg &F&SSigRSS haﬁlfﬂ?@tr 2bioN@radsingack
count signal fromsaid tracking error srgnal and said data indicator

signal , wher eptespondingftosaidogptical Read eressiepane of sjd dlackasnd seedndczesesi ng
boint's ot T C3RRUALLIaHEsRaldhd folHanGel f £16 PBy ILIGF HELIOG IS bt 2CK

count nunber ack S|ng poi nt i hg e step
of novi ng sadgtappti cal head when sal d track count nunber equal s said track
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sensor for neasuring a reflectivity eve romsaid storag
medi um points corresponding to said second zero crossings;

generating a track count signal from said tracking error signal and said
data indicator signal, wherein a waveform of said track count signal has track
crossing points corresponding to said first zero crossings;

incrementing a track count number for each said track crossing point;
and

terminating the step of moving said optical head when said track count

number equals said track crossing number.

3. A method for moving an optical head from an initial track to a target
track on a storage medium having data arranged in tracks thereon, said
method comprising the steps of:

determining a track crossing number indicating a number of said tracks
between said initial track and said target track;

moving said optical head from said initial track toward said target track;

measuring a first signal representing an optical pattern returning from
said storage medium;

deriving a tracking error signal responsive to said first signal, wherein a



a tracking error signal generator responsive to said reflectivity level for
deriving a tracking error signal, wherein a waveformof said tra¢ |Euzgrzgﬂz
Signal has first zero crossings correspondlng to said sensor crossing one

of said tracks and second zero crOSS|ng§ corresponding to changes in said
reflectivity level in response to said data; a preanplifier responsive to
sai d refl ect wavtforinefehid ackireperat signl had ditsd zerqgoabsingdeseésponding tdat a

signal indicates changes jn sajd refl cti ity level in response to said
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crossed. 10. pp arat s'according to claim erein ifier
includes a hc@lssipggnirits cbeesgondingdto satd st zabdrassingectivity level is
passed. 11. The apparatus according to claim9 or 10 wherein said sensor
includes a split kﬂéfeé‘&%'ﬁﬁngf%ﬁfaﬁ%ﬁli?ﬁ Rigmee f?rre@Phé(?ﬂq {ReY cfessig. Paipt. The
apparatus acgpgding to claim9 or 10 wherein said sensor includes a quad
detector for nmeasuring said reflectivity level. 13. A disk drive system
havi ng an opti cal tehaindtiopéheastep efavoviog sgidt epticakheast wben saisi track courdi t her
claim1, 2, 3 A disk drive system having an optical

4
head m)vabl ell ?"F’Bﬁ{?%'(% ﬁzflld?rraggigrqsglrg Q%?%%t track according to the nethod

recited in either claiml, 2, 3, 4, 5,6,70r8. 15. An optical head operated
according to the nethod reC|ted|n any of clainms 1, 2, 3, 4, 5 6, 7 or 8.
.AF. Asar . A A, . A3. 6. Armefipld. farmevisy amoptical Aead\fromoan initial track toatarget

track on a storage medium having data arranged in tracks thereon, said
method comprising the steps of:

determining a track crossing number indicating a number of said tracks
between said initial track and said target track;

moving said optical head from said initial track toward said target track;

measuring a reflectivity level of light from said storage medium;

deriving a tracking error signal responsive to said reflectivity level,
wherein a waveform®of said tracking error signal has first zero crossings
corresponding to said optical head crossing one of said tracks and second zero
crossings corresponding to increases in frequency of changes in said
reflectivity level,

passing said reflectivity level through a high pass filter to obtain a data
indicator signal, wherein a waveform of said data indicator signal has indicator

points corresponding to said second zero crossings;



ALAY . AA AK 1 25DF

(o"""333{vqglgb] X]ca]c(a]ca]ca]c(a]ca]ca]c*a]ca]ca]ca]ca]ca]ca]l ca-]%zﬂE@ (20&2
ca] ca] ca] ca] c*a] c<al] c<a] ca] ca] ca] ca] cal] ca] cTa] c<a! 3???/ KOK2KR bbbiiii
diiijDjjj8kkkl _I'l'l|wmhc”Y]]ca]ca]ca] q_q] ca] ca] ca]ca]ca] ca]ca]lca] ca]ca]calc
aJcalc*a]calca]c:a]lca]ca]c(a]ca]calcalc

a] ca] CE] ca] c*a] cagdaneriatrir;gm Itras;(;nrm&]oﬁsiﬁndildam]\ said tracking error jc,ignal and said
pptgqrErrrs_scssstdtttt}xsnid Z]]]ca] cal] ca]lca] ¢ca]calcalcalcalcalca]ca]calca
] ca] ca] ca] cafiglg @QF@%&{@Q"@"M@JH%E} 8‘Jé]"€ 'Ba‘]fcgé]cgl;{]aggf% tcséﬂflq]Jitﬁ‘G]ﬁd(ﬁ%PU\l/l/v. 3/wwv

WKXXXXYBYYYY 2z ~rit£ }:%l}é% i Ob%}a]d]tfr@ﬂ b &k ca] calca] ca] ca]ca]ca] ca
] ca] ca] ca] ca ca%cg]?dc?zla ca ga F%:c}zgl]aczgl] cal ca caﬁa} ca g@lg] caljcalca]ca! "}}}1~5~| ~
~~6Vbw\ 4P$j n=} x s nindrefijdritiog] & &rpclacoanicalrober] fon]eaah cfid Sfacka]ocedsirg] paihta] ca] ca
] ca] ca] ca] ca%c ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! h+qb6r-v')"R42| w mhc”Y] ] ca]
ca] ca] ca] ca] 88f ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
1 ca] ca] ca] ca] ca] crlpmatiig e’ Meb of moving said optical head when said track count
JVY}xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca) ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca
] ca] ca] ca] capumpeadeuris adid Afack ceespng] rumbsr( 0. vy
JVY} xsnid_Z]]]ca] ca]ca] ca] ca]ca] ca] ca]ca] c*a]ca]ca]ca]ca]ca]ca]lcalc*a]calca
]ca] ca]ca] ca]ca]cal calca]calcalcaljcalca K} >"s "10BB& ()-&3$!'s
"109BB& () - &3l s109BA hpthdd forGving-dnlopEsal hpad fromZA0 Hitidir&ick)to a target
wu6™ 3. 110%& ()-13.11094]1& ()-! . s "109BB& %(—8&! s "109BB& &)@i%! 'S |
"109BB& () - &¥ack on gogigkade) meshium chaying slajgaranges inotsaasatiereomsesyid- 1 7
109BB& () -! rr%ﬂ'\d'ooco/ﬁ‘n;gr)s‘u%g t’he!s}%& ()-!'" 3.110%e& ()-5 D
determining a track crossing number indicating a number of said tracks
between said initial track and said target track;
moving said optical head from said initial track toward said target track;
measuring a first signal representing an optical pattern returning from
said storage medium;
deriving a tracking error signal responsive to said first signal, wherein a
waveform of said tracking error signal has first zero crossings corresponding to
said optical head crossing one of said tracks and second zero crossings
corresponding to changes in said first signal in response to said data;
deriving a data indicator signal from said first signal, wherein a
waveform of said data indicator signal has indicator points corresponding to
said second zero crossings;
generating a track count signal from said tracking error signal and said
data indicator signal, wherein a waveform of said track count signal has track
crossing points corresponding to said first zero crossings;
incrementing a track count number for each said track crossing point;
and
terminating the step of moving said optical head when said track count
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"10% 10 method comprising the steps of:
determining a track crossing number indicating a number of said tracks
between said initial track and said target track;
moving said optical head from said initial track toward said target track;
measuring a reflectivity level of light from said storage medium;
deriving a tracking error signal responsive to said reflectivity level,
wherein a waveform of said tracking error signal has first zero crossings
corresponding to said optical head crossing one of said tracks and second zero
crossings corresponding to changes in said reflectivity level in response to said
data;
deriving a data indicator signal responsive to said reflectivity level,
wherein a waveform of said data indicator signal has indicator points
corresponding to said second zero crossings;
generating a track count signal from said tracking error signal and said
data indicator signal, wherein a waveform of said track count signal has track
crossing points corresponding to said first zero crossings;
incrementing a track count number for each said track crossing point;
and
terminating the step of moving said optical head when said track count

number equals said track crossing number.

7. A method for moving an optical head from an initial track to a target
track on a storage medium having data arranged in tracks thereon, said
method comprising the steps of:

determining a track crossing number indicating a number of said tracks
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generating a track count signal from said tracking error signal and said
data indicator signal, wherein a waveform of said track count signal has track
crossing points corresponding to said first zero crossings;

incrementing a track count number for each said track crossing point;
and

terminating the step of moving said optical head when said track count

number equals said track crossing number.

8. A method for moving an optical head from an initial track to a target
track on a storage medium having data arranged in tracks thereon, said
method comprising the steps of:

determining a track crossing number indicating a number of said tracks
between said initial track and said target track;

moving said optical head from said initial track toward said target track;

measuring a reflectivity level of light from said storage medium;

deriving a tracking error signal responsive to said reflectivity level,
wherein a waveform of said tracking error signal has first zero crossings

corresponding to said optical head crossing one of said tracks and second zero



10% & ()- 10% & ()-m0% & ()-mo% & ()-

wwx xx Xy dEbCOS10% & () - 3nL0% & ()-f10% & ()-10% & ()-f10% & () - sUpPE

Q 2062

yyyy9zkzdEbCO#L10% & ()- @' 10% & ()-10% & ()-9Y10% & ()-S10% & ()-110% & ()

-kzzz2| ~| | }}

aB7C0

10t 2y10% & ()- Y11 10% & ()- S/ 10% & () - | 1A10% t & () - FS@810% & () - S$10% & () -}

111} 11} 1-mNcko

10t 10t 1~5~| ~~~6VdE
10% 310% & ()reﬂ@wmew S10% & ()-10% & ()-S, 10% & ()-10% & () - VowdEnN S

10% @L0% & () - 9y 1Y &

109% f )

&'cb}rebé&%n?g (th- kt¥easek) irSIRGUENEY - ¥l CHbRgés -inv&aM & () -

é) Qi g&to?‘]s(?gﬁa‘% r@%pér{’sm/%g‘ dald %ﬁ’e@h@lty‘ )IeOelf.Pd EMV S

10% & () - mLGiMeRein) aQual@ided (of - Sdid OB (Ndietd0dighial ) had ABRAE: (poiRt ndE: /
10t 10t S210% & () -1 11 10% &'é S/ 10% & (

. 10% & () -, YFOUeRPrqnding toosa
Z10%VE: () - 9109V
10t MLOY%VE. () - yy10

segandzere CrP@tS"‘Q@%/&

siRe e gl @%@@&W\@ﬂ%@éﬂf?‘eﬁg&\/@“e ol

10t s$10%VE: ()da‘tarir@l%wor |gr3a3lwr)ém 4 )waletdnss ¢f) said Oretel. col ntyﬂ@W&ia(s)traekvdE /
10t / mLO%VE: ()(:)'cys,s )ij’regpﬁ%}égéjo 5@&%@4&% ,\ﬁrossmgoéw& ()-y&10%v&' ()-$%& )"

_@ 10t 10%v&

10My210%V& () - 31191@@11é 8l bera@ count number for each said track crossmg gomt
10t f 109VE' () - MLOYAVE! () - @LOVE' () -y L0V () - LOOAE' () - 109K (
10t y10%0V&' ( ) DDYVE' () - ZLOWE: () - ylo%v& () - MLO%E! () - ylo%v& () N« (dE_@

terminating the step of moving said optical head when said track count

number equals said track crossing number.

9. An apparatus for moving an optical head a predetermined number of
tracks from an initial track to a 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 tracking error signal generator responsive to said reflectivity level for
deriving a tracking error signal, wherein a waveform of said tracking error
signal has first zero crossings corresponding to said sensor crossing one of
said tracks and second zero crossings corresponding to changes in said
reflectivity level in response to said data;

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 track/hold selector responsive to said data signal and receiving said
tracking error signal, wherein said track/hold selector generates a control signal

output and a tracking error signal output, said control signal output indicating
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10. The apparatus according to claim 9 wherein said preamplifier

includes a high pass filter through which said reflectivity level is passed.

11. The apparatus according to claim 9 or 10 wherein said sensor

includes a split detector for measuring said reflectivity level.

12. The apparatus according to claim 9 or 10 wherein said sensor

includes a quad detector for measuring said reflectivity level.

13. A disk drive system having an optical head operated according to
the method recited in either claim 1, 2, 3, 4, 5, 6, 7 or 8.

14. A disk drive system having an optical head movable from initial
track to a target track according to the method recited in either claim 1, 2, 3, 4,

5,6,7or8.

15. An optical head operated according to the method recited in any of

claims 1,2, 3,4,5,6,7or8.



