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Fig. 61is a_ rallze representati on of another enbodi nent of the
Foction.

Objects of the present invention together with additional featares 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

I nventi on.

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 is a generalized representation of another embodtment of the invention.



2 “*# Fig. 71is a generalized plot of waveforns generated by anot her
*enbodi nrent of the invention. A nethod for noving an optical head from
an initial track to a target track on a storage medi um having data arranged
in tracks thereon is disclosed. The total_, nunber of tracks to be crossed is
determ ned, and the optlcal head is rmved‘)'toward the target track. A
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obtain the data Angh&ah8hod i Hbving'ah bpfidd R8ag fORT ard initRttrack to a target track
on a storage medium having data .arranged in tracks thereon is disclosed. The total
number of tracks fo be crossed is determined, and the optical head is moved toward the
target track. A reflectivity ievel of light from the storage medium is measured, and a
data indicator signal responsive to the reflectivity level 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 implementation may use high pass
filtering of the reflectivity signal to obtain the data indicator signal. A tracking error signal
responsive to the reflectivity level and theé data indicator signal is derived. A waveform
of the tracking error signal has zero crossings corresponding to the optical head
crossing one of the tracks and constant amplitude segments corresponding to the
indicator points. A track count number is incremented for éach zero crossing. Another
implementation generates a track count signal from the tracking error signal. A



responsive to the reflectivity level and the data indicator signal is
*derived. A waveform of the tracking error signal has zero crossings
corresponding to the optical head crossing one of the tracks -and const ant
anpl i tude segnents corresponding to the g{dicator points. A track count
nunber is increnmented for each zero crossi ng. Another inplenentation
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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



‘Referring to exenplary Fig. 1, there is showm a generalized representation
"of a storage nedium 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 infggmation tracks 3 may be arranged
in a spiral about the center 2. Data is further arranged in sectors 4
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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 frack
crossing signal is a generally a square waveform corresponding fo the tracking error
signal. The control 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 signal
indicating changes in the reflectivity level in response to the optical head (not shown)
crossing an information track 3.



a tracking error signal. The tracking error signal indicates changes in the
‘reflectivity level both in response to data |ocated 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 s®lector 16. . The track/hold
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shown) has crossgdirns2, thefeBisheintd dalfefdrm Baeof 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 fine 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



wavef orm segnent 22 during the tine segnent 19 shows that the reflectivity
‘| evel -changes in response to data within the header segnent 8. Because the
wavef orm segment 22 has zero crossings 23, the tracking error signal, if
not corrected, would generate a false trqfk Crossi ng counter nunber,
causing the optical head (not shown) to stop seeking before reaching the
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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




of information tracks 3 the optical head (not shown) has crossed.
"Referring to exenplary Fig. 6, there is shown a second enbodi nent accordi ng
to the invention. The apparatus conprises a sensor 14 for detecting a
reflectivity level of light reflected fr the storage nmedium 1. The sensor
14 passes the reflectivity level to a preanplifier 15. The preanplifier 15
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poi nt 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 fine 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



when the -optical head (not shown) is crossing a header segnment 8. In
“line 71,-there is shown a waveform 35 of the data signal generated by the
preanplifier 15. The waveform 35 plots the sumreflectivity |level fromthe
storage nedium 1. As shown, the waveform @5 is relatively flat except at a
wavef orm segnment 36 during the tine segnent 34 where data within the header
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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 waveform4l in line 73 of the corrected tracking error
signal does not have zero crossings during the tire—segrent-34___
corresponding to the zero crossings 40. gTherefore, zero
crossings 44 in the waveform 41 accurately indicat #ﬂﬂ!@mﬂ"#ﬁimm
information tracks 3 crossed by the optical head (nG w g WL N Tine
74, there is sivEwWLAIMvef orm 45 of a track crossing signal generated by
the track crossing signal generator 33. The waveform 45 is a square

wavef orm of the waveform 41 of the corrected tracking error signal

generated by the trackifngoIhls B HoRingdsH 8ptidaP hedd frohh&n eIl tPAJK th™ Of t he
track crossing signal has zero crossings 46 corresponding to the zero

crossi ngs 44 i targéketragly oha stotage medium thaxingi dajacarrangedi igrieacks thereshor e, a
track crossing Cﬁunter 5an couinI the nunber of zero crossings 46 in the
wavef orm 45 of SEREFRPPIEK 8?51&?%'8' signal to determ ne the nunber of

information tracks g dengoPiri rﬁéésdm%da refdctiviiolsng! bRkghtriasn esid storage | t
w || be obvious to one .skilled in the art that nodifications to the above

descri pti on of ma#umnventi on may be made without departing fromthe spirit
and scope of the inyeqnt| . he i i i

"ndi cated by the aphonGanblrd fesPbRRze 1 self oAl Mol KO HAGENG' S

VE CLAI M data signalAwhapeiar seid glate signalindicates cmanges| inhssdd réfleutivion
initial track to a target track on a storage nedi um having data arranged in
tracks thereon,‘ev§hinde§8‘ﬂbﬁ%ltpl§§'4:‘gﬁri si ng: a sensor for measuring a

reflectivity level gftrddidHf efrboSyRal #’erf%cl;?tb?g@sﬂmgivé% said reflétivfye Ry i Tier

responsive to said reflectivity lNeve generating a data signal, wherein
sai d dat a si gnfdr dertingnadsackinghgesr signalahawim@fﬁr%onarmorqsﬁmang seceponse
to said data,; a.tracking error signal generator responsive to said
reflectivity | 69 CPRINGr i vi ng a tracking error signal having first zero

crossi ngs and secong 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 mpreampliﬁer

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.



zero Ccrossings; a track/hold sel ector responsive tao said-datasignal
“for directing said tracking error signal generator to generate rrected
tracking error signal of a constant anplitude for ﬂ““ﬁmm ‘E@\iﬁeri od of
time when said data signal indicates changes in sa evel in
response to the data; and a tracky@grossing si gnaf 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 claiml wherein said
preanplifier includés Eehpppaglissagoordiag te I‘ﬂadﬂgh %\Hf Shviefew a%eﬁ'aseénsahm is
passed. incRidel o GRPALRLIT f&'?ﬁé’ééﬁrlﬁg 3591 r‘éh %e{(\)é[t her ‘including a
track crossing counter 'responsive to sal |g|ta tr ck crossing signal for
counting said second zero crossings. 4. The apparatus according to
claiml, 2 or 3 wherein said sensor includes a split detector for measuring
said reflectivity |level. 10

5. The apparatus according to claiml, 2 or 3 wherein sai d sensor includes
a quad detector for measuring said reflectivity |eve



