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METHOD OF DETECTI NG AND | SOLATI NG ' DEFECTI VE
- SERVO BURSTS FI ELD OF THE | NVENTI ON~ 5 This invention

relates generally to a MUNRiFPHOFOFBETECTANG ANIRISOLATINGO! €

‘particularly the invention relates to a servo positioning systemin a
‘magnetic di sc nenory syst enDEFECTIVE SERVOBURSIER®ti on of a servo
"positioning systemis to keep the heads at the center of a data track
and nove the heads fromone data track to another. In a 10 cl osed | oop

1 Servo positi oni NGsd actuator with attached head,

anount of novene 'S d oy controlling the anmount of current in
“the voi ge-coi | amis d:weaﬁan p¢laeé genatslend ai magrerit rdidd mémioyy siem and
~direction of current in the voice-coil. Further, servo positioning

i nformation wit treereqarticuarkyi thy inventien relates to a SCTRARPSHIPNINEWYSIEAbIN Bmaggstic
determ ne the amount and di rtectlon of current to be applied 15 to the
voi ce-coi | act uat®tC PRV e heads to a desired track and naintain

~ heads at the cenfigr ifktién @F%‘ effb bf)ﬁﬁlﬁmnﬂ- Q?st&xﬁr ¥0oPRepttheheads at the
~information contains servo bur st s” capabl provi ding the | ocation
~and direction of derdofmelata treck and miowe theabtads from one data track to another. In a
' 10 closed Joop servo positioning system, a voice-coil actuator with attached head,
amount of movement is controlled by controlling the amount of current in the
voice-coil and direction of movement is controlled by the direction of current in
the voice-coil.. Further, servo positioning information written on the disk media is
used by a controller to determine the amount and direction of current to be applied
15  to the voice-coil actuator, to move the heads to a desired track and maintain heads
at the center of a desired track. The servo position information contains servo
bursts capable of providing the location and direction of heads relative to the track -
center.
In a disc memory system, the servo position information could be written
20 on a dedicated disc media as in a dedicated servo system or written on each track,
intermingled with user data portions as in an embedded servo system. Servo
bursts .are written on a disk media during the manufacture of a mégnetic disk
memory. system. After writing servo bursts, they are read back to verify if they
are defective, including due to defective media or badly written signal. If the
25 servo burst read back is deemed defective, a known signal is written over the
servo burst so that during a subsequent reading of the servo burst, the controller
will not erroneously change the amount or direction of current to be applied to the
voice-coil. Without this step, the controller would recalculate the amount or
direction of current to be applied to the voice-coil, thereby erroneously shifting the
30 position of the head and subsequently readjusting the position of the head based
upon the information provided by subsequent servo burst Signa}s resulting in an

impulse response and some degree of oscillation set in the positioner assembly.
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center. In a disc nenory system the servo position
i nf or mat i oWV@BU226be written 20 on a dedicated disc nedi a afCrAISe6/20438 :
dedi cated servo systemor witten on each tzack, . interm ngled with
user data portions as in an enbedded servo system Servo bursts are
witten on a di sk neHi ﬂledtlfti‘dh@]pi‘d‘tﬂcermsér&tcthura thdt prodwgs diighestbffet from a
menory system After wrltlng servo by are read _back to verify if

t hey ar e BeNL¥alpG ds decmed fgihep ’E@Ytdsfeaavwwvéuw&dU@oarthngaengluswm ten

signal . 1f the g, asfexgﬁmaba,@aqramgm Piligget | ve. 2 known

signal is witten over SEervo hat uriing a subsequent

reading of the servoThetes.a poRibility thet t}ﬁrdefecnve sérid biivet RO BE WS |sérvo
change the anount or direction of current to be applied to the

voi ce-coi | . SW tthusts befors the sgrvo tbuest dlaattproduced mgmsﬁoﬁfm.alﬂﬁmlcatm thi gresepunt
or direction qf cu t to be led to t VOoi ce:- coi | h
erroneously sm'PF{?’ﬂg ‘{?ﬂﬂ Y X5 8% g‘ﬁ%bef AGGHLAGY o jdctFrp gﬁlg’s%d@gtﬁ ﬁ?/feec‘Y"e
readj usti ng these%bﬁgsgn of the head based upon the information
provi ded by subsequent servo burst signals resulting in an I mpul se
response and sone deTGheaumbewnsitservaabursts thattcould bdewritentwithn e knawaesigiay is
WO 97/ 22966
PCT/ US96/ 20438 also limited, as with the removal of the signal, the control loop would be operating

10 in an open loop i.e., the head could be moved away from the center of the track

due to lack of position samples or low sampling rate.

Further more, this method of potentially inaccurately determining a likely
defective servo and rewriting with a known signal is a destructive method not
allowing for easy correction, thereby needing a complete rewrite of the servo burst

15 signals adding to increased cost and time in manufacture of a magnetic disc

memory system.
SUMMARY OF THE INVENTION

20 It is an object of this invention to accurately determine a defective servo
burst written on a magnetic memory disc media during the manufacture of a
magnetic disc memory system. It is a further object of this invention to use a
method to temporarily disable a likely defective servo burst and validate whether
the position information received after disabling a likely defective servo burst is

25 acceptable. If the position information received is not acceptable, then
temporarily disabling successive servo bursts prior to the suspected likely
defective servo burst until the position information received is acceptable. Then,
the temporarily disabled servo burst that yielded an acceptable position
information is appropriately marked with a known signal so that the servo control

30  system will not react to the information contained in the marked servo burst.

SUBSTITUTE SHEET (RULE 26)



In the-current practice, a servo burst that produces highest offset froma
mean val ue iwolermess to be a likely defective servo burst. Up@cTiUus®e20438

concl usi on, likely defective servo burgt is rewitten with a known

si gnal . , There is a possibility that the defective servo burst
is one or two servo 5  bUrgh$rRPYESERIPAIGR'OP THE PrARINGY 0duced

hi ghest of fset. Hence, in thHe present d, U arnty exists as

"to the accuracy of determining a likely defective servo burst.
The nunber of servo bursts that could be rewitten with a known signal |is
also linmted, as with Fiearedypshawsg beadedisc pssembly nsubgysiem f p gapgngie) dispe

operating 10 in @Emgg%s{egﬁgn‘?g&flgg&a& head coul d be nmoved away fromthe

center of the tra ck of position sanples or |ow sanpling
rate. 5 Fur Figire " sBows Rypicilelabod 6ff a RRICR Thi @ lnkdgnkid disd méMbiy
determining a |likely defective servo and rewiting with a known
signal is a dest rsystenydéncladihg gogitien informatigh [dat@ipegtignsr easy correction,

t hereby needing a complete rewite of the servo burst 15. signals adding to
i ncreased cost and ti nB'&uAe ﬁa\éﬁﬂ”?c%‘r‘:@lt ‘3?0 ah% HBWPB“%%QE*’ P°gm°“ﬁ%§HP9"°q*

system _ data Rortio_ns, includin% servo BRMESApddent HE | NVENTI ON - 20
It is an object of this inventioh to accurately determ ne a defective servo

burst written on a nmagRignre 4)shows\a tyipieal sepd burshoompgnesitef mpositiaa tinfoematiora

10 . data portion.
Figure 5, shows a logical block diagram for servo control system
implementing preferred embodiment of the invention.
Figure 6. shows servo gate enabling signals and servo gate signals for
reading multiple servo bursts. | _
15 Figure 7, shows servo gate signals and servo gate signal, enabling reading

of plurality of servo bursts and disabling reading of a servo burst.
DETAJLED DESCRIPTION OF THE PREFERRED EMBODIMENT
20 Figure 1 shows a head-disc assembly subsystem 1 of a magnetic disc
memory system with associated servo control system 2. A disc media 3 is
attached to-a spindle motor 4, enabling rotation of the disc media 3. Plurality of
tracks S are written during a manufacturing process, with each track 5 containing
plurality of information data. A head 6 attached to a head arm assembly 7 is
25  connected to a positioner assembly 8. The information data from the disc media 3
is read by head 6 and fed to the servo control system 2 after appropriate
preamplification. Depending upon a positioning signal 9 received from the servo
control system, the positioner assembly 8 moves the head 6 across the disc media

3 to position the head 6 on a track 5 so that information data can be either written

30 ona track 5 or read from a track 5.
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magnetic disc menory system It is a further object of this invention to,

use nethod to tenporarily disable a |likely defective servo burst
and vaI [ M?%@T her the position information recei PEA/USPERNM
disabling a likely defective servo burst4is 25 acceptable. If the
position informati on received is .not. acceptable, then temporarily

di sabl i ng successiKiguser/shows dypicalr layoutt thahé‘askjﬁz)ec'fmj lmfnmat;on data

defective servo bur un si.tiop infor t|o C ed I.s

accept abl e. TifAfne ma"?“hé“ ‘8&&8&‘3‘5@‘%‘3(998?%%% F%ﬁﬁ A0 portiops ay‘!dxel ded
an accept abl %sgpﬁygﬁ&ﬁon data 11igbkfédERt ion is appropriately marked with a
known signal so that the servo control 30 systemw/l| not react to the
i nf ormati on cont aiNew referdingtonRigoed 1sand\Eighre 21 during a pusitiemng 2p&fation,
PCT/U896/2043g? e . . A e A Foreimn - e e . = 3=

BRI EF DESERI Pii¢ ppsitign infprmgtispydpjad 0 read from the disc megja d jsautilized by, the sgrvo
head- di sc as . 3 net: |

i ncl udi ng tr}%ﬁﬁ“’s@@ﬁ!%%&ﬂmrﬁ tﬁgggﬁﬁbﬁgg\s{h@?’ fsd garflﬁwg?g%{t&ﬁ%e@ ack in
a magnetic dlimer@ﬁﬁfpﬁate positioning signal 9 to the posmoner assembly 8 so that head 6

can be positioned accurately on a track 5. _
Figure 3 shows typical infoﬁﬁatio_n component of a position information
10  data 10 portion of a track. These iﬁformation compqnents are fill 14, AGC 16,
| index 18, address information 20 and servo burst 22. The address information 20
contains the track address and the servo burst 22 i'nfon:nation'pr'ovides the position’
of the head 6 relative td a track center. The fill 14, AGC 16, index 18 and part of
address information 20 provide necessary’ timing'éuid setup information for the

15 servo contro! system 2 so that servo burst 22 read from the disc media 3 can be
appropriately gated into servo control syétem 2 circuits.

Figure 4 shows typical servo burst 22 component of the “position
information data 10 portlon of a track 5. The servo burst 22 consists of two bursts
of information written at specific location of the track. The servo burst A 24 and

20  servo burst B 26 are written between two tracks so that a head 6 positioned
correctly on a track 5 would read equal signals f_rom both servo burst A 24 and
servo burst B 26. Thus, the displacement of a head 6 relative to a track 5 can be
determined by measuring the amount of servo burst A 24 signal and the amount of

" servo burst B 26 signal read by the head.

25 Figure 5 shows a logical block diagram for a servo control system 2
implementing preferred embodiment. Position infdnnation data 10 read from the
disc media 3 is received as input to the read/write circuit 40 and corresponding

- positioning signal 9 to the positioner assembly is délivered as an output of a
power amplifier circuit 41. The servo control circuit 2 further includes a servo

30 demodulator cil_’cuit 46, a DSP control circuit 55 and a microprocessor control
system 50. The read/write circuit 40 includes a read channel 42, AGC amplifier

43, pulse detection circuit 44 and a full wave rectificr 45. The position
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system:+ i ncl udi ng position informati on ‘data ﬁbrt i ons. Figure
-3, shows typwaméri206r mat i on conponent of a posi tion infornmat powusssro4agiat a
portions, including servo burst conmponent. g Figure 4, shows a
“typical servo burst conponent of a position information 10 data portion.
Figure 5 shows d r

i mpl enenti ng pre?gtogggﬁéﬁngg%oﬁ(n%ﬁt fng?ﬁc?d%ofl nventbvg)mﬁﬁ)ﬁér 4 o e m.ltput Oflthe

shows servo gate meltzlmlﬂﬁies ugrwfeﬂ tathé fsnwme gectifies 43 aml the palse detecnoxrﬁﬂﬁhitng
mul tiple servo bursts ----- 7, shows sérvo gate signals and

servo gate signal4 éﬁml{th‘{:} Qféhﬁjfwgwa"e fecnfiﬁf 45115 fesd 45t19P'8ft° §éFWG platornd
di bl d PT| O\| THE
O SeDl 09 L ead 1 AT seHo*demodyiptor ircat {REb Y silsald: it

subsystem 1 ofs a diiawgqbld@gxm %6nverter 48 BERdPluyality oF AMD tegibteA0 CTIRE @&rﬁw&‘
control system2. A disc nedia 3 is attached to a spindle notor 4,

enabl i ng rot at i ortheinte¢gratod cisenitdland the apalog 40 digitalodonverter circnit 8 3s Snabled or
witten during a cturin roces t ch ack500nta

plurality of inf qugw ’é‘% g? ’@lgﬁt%gﬂe P§ contra}, cireuyt Sgsgﬂ’ﬁl full7
Is 25 connected \Lﬂleq'e&ﬁﬁgtﬂogﬁﬁﬁ iffOSRAR ?a@a 10 E%%é“véardg%'n‘?ﬁht‘i'@ :B%g:{%&nq]g

~disc nedia 3 i's read by head 6 and fed to the servo contro
~after appropri at ecircuit 47 of the servo demodulator circuit 46. After integrating the full wave

10 rectified position information data 10, the analog signal is fed to the analog to
digital converter 48 which converts the analog signal .into a digital value. This
digital value of the position information data is saved in the A/D registers 49 for
further processing by the DSP control circuit 55. '

The microprocessor control system 50 includes a microprocessor 51,

15  microprocessor communication circuit 52 and microprocessor interrupt circuit 53.
The DSP control circuit 55 includes a servo gate generation circuit 57 and
-a micro controller circuit 58. The micro controller circuit 58 includes a
microcontroller 59, microcontroller communication circuit 60, microcontroller
interrupt circuit 61 and plurality of microcontroller registers 62. The DSP control
20  circuit 55 is driven by the micro controller circuit 58. The micro controller circuit
S8 is responsible for the operation of the servo control system, under the direction

of the microprocessor control system 50 external to the' DSP control circuit 55.

The micro controller circuit- 58 and the microprocessor control system 50
communicate via the microcontroller communication circuit 60 and the

25  microprocessor communication circuit 52 in combination with interrupt signals
generated by microcontroller interrupt circuit 61 and microprocessor interrupt
circuit 53. The microcontroller registers 62 are initialized by the microprocessor
control system 50 so that appropriate control and timing signals necessary for the
operation of the servo control system 2 can be generatéd. One of the plurality of
30  microcontroller registers 62, an expect next servo gate register stores a timing

value necessary to assert a servo gate enabling signal 63 active.
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preanplification. Dependi ng upon a positioning signal 9 received fromthe
servo ntyol system the positioner assenbly 8 noves_the head 6 .
acr oss tﬁveoglﬁ%ggnedi a 3 to position the head 6 on a PETAISR6/20438, { ot
information data can be either witten 3 on a track 5 or read froma
track 5. - WD 97/22966 L _

PCT/ US96/ 20438 The servo gate generation circuit 57 of thc DSP control cirquit receives the

i -2 shovs, typical | f agk 5. . The information
cont i ned 1 n et Beplss St By 1 BF e isathoits Rl AR b ik the o
portions ‘and output ofUffl§e dEteOidREI&Lt @2! thelderii® ghicOPéheration circuit 57 willow

referring to Figure 1 and Figure 2, during a positroning operation, 5
t he positi on genSratermreniogating signals S6ed dppropnate timedio epable theain®gratontitduitzed by

e 20110, RS A, BT HEATIER L B B bl O,
the posi ti oNGyerapse g8 RAHe hitkerlRR Girbuit 47 and BV brlBENBidilPREiRGE LT at €l ¥

on a track 5. _ I gure- 3 shows typi cal on conponrent of
a position i provided therseh@ gattaérmblifig pignali 63 froin the miakcontrbHeress i’faetiv@t i on
conponents are fil] 14, AGC 16, S

The timing to assert the servo gate énablin’g signal 63 active is determined by the
microprocessor control system 50 and appropriate timing value is loaded into the
10 expect next servo gate register of the micro controller circuit 58. The servo gate
generation circuit 57 also indicates the presence or absence of servo burst sighals
to the micro controller circuit 58.
During a servo burst read operation, the microprocessor control system 50 -
communicates to the micro controller circuit 58 and sets up the timing for setting
15  the servo gate enabling signal 63 active by setting the Value of expect next servo
gate register of the micro controller circuit 58. The servo gate"enabling signai 63"
is held active for a period when the servo gating sngnal 56 is expec':téd to be
generated by the servo gate generation circuit 57. The servo gating signal 56
enables the integrator circuit 47 and the analog to digital converter circuit 48. The
20  corresponding analog servo burst signal is conVert_ed.'into a digital vaiue and
stored in the A/D registers 49. Then the servo demodulator 46 asserts a servo data
| ready signal 64 to the DSP 'cdntrql circuit 55, upon which corresponding digital
value of the servo burst signal is read by the micro controller circuit $8. Based
upon the value of the digital servo signal, the micro controller circuit 58
25  determines appropriate value of the po_sitiorﬁng signal 9 to bc applied to the
positioner assexﬁbly 8 through the power amplifier '_ciréuit 41. If the output of
pulse detection circuit 44 indicates the absence of Seﬁo burst, the micro controller
58 determines that no digital value of the servo signal will be available from the
servo demodulator circuit 46 and continues to maintain previously determined
30 value of the positioning signal 9 to be applied to the positioner assembly 8

through the power amplifier circuit 41.
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i ndex 18, address information 20 and servo burst 22. The address

I nformati on.¥b 9722966 cont ai ns the track address and the servoromushesshdss

i nformati on provides the position of the head 6 relative to a track
center. The fill 14, AGC 16, index 18 and part of address information
20 provide necessary tjRi : {N ' : 5 r ol
system 2 so that ser VOA%{%{‘G% ser?g%g{?rfs {rs(’)?n&i% g@gfééaﬁg%f@%%éségﬁ%ggb%&a%
appropriately gatase read dronerti@,diseninedia ands tenweteditocalidigital value by the servo
Figure 4 shows typical servo™burst 22 conponent of  the position

i nformation data demqsiaterprircyit 46 andasiqred in %e”%ﬁgﬁt%ﬂf‘g-t Then thenRSE centsel
~two bursts ' tion: Wi b f e | e K.
The servo bur st A?q%thargnsg{e% thés)gl rg\\{/%i {)a&n?eg?ﬂge g%sgpféﬂsgvsrlkl?aﬁ %3 e Wergtr%ﬁ'? :\s&%t;eaﬁ)
tracks so thats a fheaslicfopResessdrdattol system SO I Fhé Invicfipratessor JonfroMSystein 1Spad
equal signals fromboth servo burst A 24 and servo burst B 26. Thus,
“the displ acenment determinesawhetherthet igitak walye tofatbg Srvsahuise so read isiavithimianed

- by measuring the anmount. of ser bur st. A, 24, signal,.and t he unt o
“servo burst B 26 Wé‘?‘efﬁ%ﬁ?' b‘%%%g‘gﬁ@’a@l‘“ﬁ§ ot Wi 38 P?‘@’B}agpqsomgﬁﬁ_ er the
| ogi cal bl ock di agi26Rbss@ HRkr6P sHRdth 90! wity s&tQIP the micro chPAIRIRILLA S8 to

“preferred enbodi ment.” Position information data 10 read fromthe
media 3 i s recei werkadsthe spavd buwsts 122, excegt e sarve ibnstiivihodd digitl value esgoneti ng

positioning signal.,9 to the i tioneL assenbly | elivered as ap out put
of a polfler ithin;the arceplable fops Thip e ScarAYstesh BY Ghangimec Be vaperIapdeder
~includes a servo Iof Gt o | oad {: nd
a m croprocessor tggtrlﬁ ?ﬂ%ﬁpﬁj&l{ Qérgégﬁfes%]ﬁgu@g n%areste?gg \t/vrﬁﬁ%wgl gagéuérfaﬂhhg anﬁ
~includes a read amield thactiwHurdigdtht ftingd when the séBio Ritbtsehatetdigital ealueiwasui t
~ 44 and a full wave rectifier 45. The position

not acceptable is expected.

The Figure 6 shows the servo gate enabling signals S1, S2, S3, 84, S5, S6,
15  S7, S8 and S9 active during time periods T1, T2, T3, T4, TS, T6, T7, T8 and T9
enabling servo gating signals SG1, SG2, 8G3, SG4, SGS, SG6, SG7, SG8 and
SG9 to read nine.servo. bursts Bl, B2, B3, B4, B5, B6, B7, B8 and B9
respectively. The servo bursts B1, B2, B3, B4, BS, B6, B7, B8 and B9 are not
shown in the figure. o
20 The Figure 7 shows the servo gate enabling signals S1, 82, 83, S5, S6, 87,
S8 and S9 as active, while servo gate enablihg signal S4 at time period T4 as
-inactive. The figure also shows corresponding servo gates 8G1, SG2, SG3, SG4,
SGS5, SG6, SG7, SG8 and SGY. Thus, according to Figure 7, the servo burst B4
will not be read.
25 Using Figure 6 and Figure 7, the implementation of the preferred
embodiment of the invention is explained. For example, let us assume that during
a verification process, the digital value of servo burst signal B4 was not
acceptable. Then, according to the teachings of this invention, the following steps
are performed to accurately determine a defective servo burst. |
30 Initially, the servo bursts BS, B6 and B7 are reread, while reading of servo
burst B4, the first likely defective servo burst is disabled by not asserting the servo
gate enabling signal S4 active. This is accomplished by appropriately setting the
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WD 97/ 22966

PCT/ US96/ 20438 - -5- .
i nfor mat P 440% 10 is inputted to the AGC anplifier 43 aRSTAUSEMMIHuUt of
t he ACC anplifier 43 is fed to th& full wave rectifier 45 and the
pul se detection circuit. . 44. The output of the full wave rectifier 45

i s fed as i np@lueiof expest noxt seBieRALS Epgister so that seryp gatgienabling signal S4isnot

denodul.ator cjrcui.t j.ncludes an jateqgrator.circuit 47, 5 alog to
i g tal - convaPtE gt R pafed FaTa e Naplfiapbio s B, Begud Bl fosn of *
the integrat Qcdptablé!i durihg @R0rerdiR, ARG ErvbObEsOB4Rs COMYGdedChs Ghe Gighet 48 i's
enabl ed or di sabl ed by a servo gating signal 56 fromthe DSP control
circuit 55. Tosfifméd defective sesvabmirstecti fi ed position information data 10 is

received as an input, to,the.integrajor : clrcuit 47 of the servo
denodul at 8r ci rcumj thegvalug efany ???\gb{"gts‘isrﬁf’ Bfpon BIII AreBRFeccaniable.dhen theey
position inf ' B 2018 i 1§ | et tk I to
di gi tal convce}%z%mgrrlg gigsévilm@é gﬁégg%\}gra{sgﬂ?%gﬂ%ﬁiﬂgmgi_%%l%ﬁ%%ﬁg ﬁ;‘ﬁ?ﬁgﬁ tal” val ue.
Thi s dindi BGlarev reresd. off thaevahesoft seovo bufstr Bdt BSrandaB& ares accep@bllel n t he
A/ D registers, 49 for further Brocessi rtlig by the DSP control circuit
55. during theeread cthen serva butst B aneansluded as the fist qonfirmerkdefective

m CroprocessqL - 15 . mcroprocessor conmunication circuit 52 and

m croprocessor interrupt circuit 53. - The DSP control circuit
55 includes a ser g tlgatdugeNaiyederebarstsBY, IBSdr BO Gre not acceptable, then the

reading of servo burst B2 is disabled and the digital value of servo bursts B3, B4
and BS are reread. If the value of servo bursts B3, B4 and BS5 arc acceptable
during the reread, then servo burst B2 is concluded as the first confirmed defective
servo burst. ' '

15 As another embodiment of this invention, in the example described above,.
let us assume that servo burst B2 was concluded as the first confirmed defective "
“servo burst. Then, while continuing the verification process, let us assurie that it
was determined that servo burst B6 was a second likely defective servo burst. -
According to the teachings of an alternate embodifncnt of this invention, the

20 following steps are performed to accurately determine a second confirmed
defective servo burst. - '

Initially, the servo bursts B7, B8 and B9 are reread, while reading of first
confirmed defective servo burst B2 and second: Iikely defective servo burst B6 are
disabled by not asserting the servo gate enabling signals S2 and S6 active. This is

25  accomplished by appr‘opriately setting the value of expect next servo gate register
so that servo gate enabling signals _Si and S6 are’ 'r'_tot asserted active at time
periods T2 and T6. If the value of servo bursts B7, B8 and B9 are acceptable
during the reread, then the second likely defective servo burst B6 is concluded as a
second confirmed defective servo burst. |

30 If the value of any servo bursts B7, B8 or B9 are not acceptable, then the
‘reading of first confirmed defective servo burst B2 and servo burst BS are disabled

and the digital value of servo bursts B6, B7 and BS are reread. If the value of
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a mero controller circuit 58.. The mcro controller circuit 58 includes a
m cr ocontr ol.JVe@ 9B®6E cr ocontrol | er. communi cation circuit 60, PCT/US96/20438

m crocontrol | er interrupt circuit 61 gnd plurality of

m crocontroller registers 62. The DSP control 20 circuit 55 is driven by
the nicro control o binsRUBE, BBand RS afé sdceptalle dufihp @le x‘éi'eraGUihEn servo burse®BS S
responsible for the operatlon of the servo control system under the
direction tsfalaomnﬁhldﬂb@mmfmpddtfest}@tssmoﬂwrﬁxt ernal to the
"DSP control circuit 55 )

G t 58
mi croprocessor contr ol If§9§f’%‘ﬁ? §gany Servo ?"m gnﬁérolk% B\S}Iarégfghtea %‘Pa@&ﬁw e er
conmmuni cation Ci rfé‘d{h‘hﬁ QP firdt @oﬁfhﬁxed%ﬁfecn% Srod bASEB2 ahd WH&‘SPB& laRdisdbidd ! t

52 in conbination wth rnterrupt signals gener at ed
mcrocontrol | e imidetheujigitalivatuei ¢f seivoabwatstsi RS, dp6 and BJcare |re1'emd r mf)the value of
circuit 53. The mcrocontroller registers 62 are initialized by

microprocessor  servo bsistBY, Bésgng HW@@‘PWSI"“&B&F}Efp‘ieﬁ&flethéﬁrﬁ?rr"elb%@"
tinming signals ne%%gﬁa{lxe a%& &}d%%é“})‘?‘?j?%ape%o %ge servo control

system 2 can be génerate m crocontrol | er
registers 62, an expecByligifg the isolatiphtotesy discRbed hisivesa defectivéIServo burst is
‘val ue necessary to assert a servo gate enabling signal 63 active.

- SUBSTI TUTE SHEET {Ruragely gdentified. It has been inventors experience that by skipping two servo

10  bursts before the likely defective servo burst and verifying three servo bursts after
the skipped servo burst yielded satisfactory results in identifying a defective servo
burst. However, depending upon variations in a servo system, different number of
servo bursts may have to be skipped.

Further, in the example disclosing alternate embodiment of the invention, a

15 second defective servo burst was accurately determined. Again, depending upon
variations in a servo system, if it is possible to mark more than two servo bursts in
a track and still obtain sufficient position information samples to maintain the -
position of a head on track, the method can be modified to accurately determine
additional defective servo bursts.

20 If in the unlikely event that a defective servo burst is not identified by the
above method, then the servo burst that was identified as a likely defective servo
burst is marked with a known signal, provided the number of such likely defective
servo bursts do not exceed a threshold limit so that sufﬁciént position information
data samples are available per track to maintain the position of the head on track.

25  If the number of likely defective servo bursts exceed the threshold limit, then the
tracks are again rewritten with position information data.

The above disclosed method accurately identifies a defective servo burst or
combination of defective servo bursts without destroying the actual servo burst
while selectively disabling combinations of servo bursts prior to the likely

30  defective servo burst identified during the first pass of reading and verifying the
servo burst. The defective servo bursts so identified are later permanently marked

by rewriting with a known signal.
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WD 97/ 22966 .
PCT/ US96/ 20438 _ o1 LA
The ser\%oaypémﬁenerati on circuit 57 of the DSP contr ol (?icg‘é'{ﬁ%f"z?‘é’%ei ves
t he out put of pul se detection cirltiit 44 of the read/wite circuit
40. Based-upon the - out put of pulse detection circuit 64, the servo
gate generation cFramitke 8hovg description, ityisnapngrent dhat\manyamodificatignsaand 56 at

iate tinme to epable the_ intedratQr.ikCui | og t
arbl oal o r ctadetingS of BE BrfschEyEMAPAR pBisifit Wbt of e gy 0AHE, 302 ©3 1
is applied tg thbRfdrPk6 BealmdbrstdodCtiht withimbek $dope af @edsppendeli Slafnd, the r cui t

48, . provided the servo gate enabling signal 63 fromthe mcro
control | er Shvestiermay be practiced otherwiserthamas speeifigdhy daseribesidiepeinghove. enabl i ng
signal 63 active is determined by the . m croprocessor control system

50 and appropriate timng value is |loaded into the 10 expect next servo
gate register of the mcro controller circuit 58. The servo gate _
generation circuit 57 also indicates the presence or absence of servo burst
signal s to the mcro controller circuit 58. ' During a
servo burst read operation, the m croprocessor control system 50

communi cates to the mcro controller circuit 58 and sets up the timng for
setting 15 the servo gate enabling signal 63 active by setting the val ue
of expect next servo gate register of the mcro controller circuit
58. The servo gate enabling signal 63 - -

SUBSTITUTE SHEET (RULE 26)



is held active for a pe”umumjﬂl uuﬂlgmvo gating signal 56 is expected to
be i .genavabeghoby t eration circuit 57. TIrECTASYE/20438
gating signal 56 enabl es” t fle nt égr at ofi.Circuit 47 and the analog to
digital converter circuit 48. The 20 correspondi ng anal og servo burst

signal is converted into a digital value ggﬂum stored in the AAD
a

regi sters 49. Then the servo denodul at or Sserts a servo data
ready signal 64 to the DSP control circuit 55, upon, Whl ch correspondi ng
digital val ue of the servo burst signal, js. read by the mcro

control ler. circuit 58.1-Basefsmethod ofu%f&mlmgdaﬂea%veo%ewrﬂ.fgﬁealrouwfvo

signal, the mcro l.er | val ue
of the positioni ngg%%nﬁql'“ng °Bs chb\’%%ﬁﬁr?edﬁﬁ? th?ﬁécﬁfdﬂ{'ﬁ ot q@ﬁa%@{rgeaqtl 25 W y
8 through the spovg@bup BPtecbriddig wilit, 6athigrédp of rEcérHﬁ\ngﬂxﬁtﬂiahn@fa plurality ¢fita2Rs,
detection circuit 44 indicates the absence of servo burst, the mcro

controll er &hgh gaid drank haing pbxralny)oﬂp@mm dajaportions artdhdu@ht)wflscg‘lm _
will be available fromt dem) | ator ci rﬁu it 46 and conti nues

h
Lo maintal n pr oviRAIEPY BEDSRI RASIHOREAR REoTLa R it B SAA A GRE O o
be applied to thepvr\%gg%%éz’gtgs%mﬁxséﬁﬁm%nﬁanon,aseﬁb LR GRaBING STEMAPEnBTRE hhd €'

circuit 41.
PCT/ US96/ 20438  disabling retrieval of said position error information, a method ef/determining a

10  defective servo burst comprising the steps of: _

reading each servo burst and obtaining corresponding position error
information;

identifying a servo burst as a first likely defgctive servo burst;

confirming said first likely defective servo burst or a servo burst before

15  said first likely defective servo burst as a first confirmed defective servo-burst.

2. The method as claimed in Claim 1 wherein said step of identifying
a servo burst as a first likely defective servo burst includes the steps of:

establishing a range of position information as acceptable;

comparing said position information with said range of position

20 information and

concluding said servo burst as a first likely defective servo burst if said
position information outside said acceptable range of position information.

3. The method as claimed in Claim 1 wherein said method of reading
servo burst and obtaining corresponding position information includes applying

25  said servo gate enabling signal enabling retrieval of said position information.

4. The method as claimed in claim 1 wherein said method of
confirming said first likely defective servo burst or a servo burst before said first
likely defective servo bl_:rst as a first confirmed defective servo burst includes the
steps of:

30 first, while skipping said first likely defective servo burst,
rereading plurality of servo bursts occurring after said skipping of said

first likely defective servo burst;

This Sheet Has Been Rei
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After witing serv , j verification process, the servo burst
22 are read ﬁl‘ﬂ"’ﬁml"fﬁ,“wra and converted to a digital value hy
the serv®©@9722368onpgulcat or gi rcuit: 46 and stored in the W%Uﬁw%i‘%rs 49,
Then the DSP control circuit 55 rédds the digital value of the servo
burst signal and transfers the same to 5 the m croprocessor control

system 50. The mi cletpminiag sonresponding position emergpiormation aeaceeptableandhet her
the digital value of the sery, r st read 1S W.thi n . - ,acceptable
ange 1t hen ot g Paplo et Grsthliet sdReeyeainia bt bl B Rapined, por F o

M Cr opr oCcess YWefdciPt k&to bt 8152 50 Wi || set up theimicro controller circuit

58 to reread the servo bursts 22, except the servo burst whose
digital val ue was secondl €epeatadlylskippirnigs sececchurstidiefore aaid dirstTikiely defective
acconplished b hangi ng t hg val ue..| oaded. ., . ‘t0.the_ expect .next servo
U ot ¢ i g PG R AnS ferepiling plviRTice PS5 busts QSTiRG SR g SKipPing oB3 | <

hel d inactiveg ' t I S 5|! : ' se digital value was
not accept abl egﬁd@g%e%&%gm ﬂ’x‘QkaeW'H%f %ge_rgygaﬁs‘tewgﬂshom the servo gate
enabl i ng signal s SitheSleterfifininB4orrEéponding pdsition Erfor informiatioSds &xtpiabledur i ng
time periods T1, T2, T3,.T4, T5, T6, T7, T8 and T9 . enabling servo
gating si gnaladdsencluding skigped sexve bursias a figsiconfiaped defgctivepervo bursteeo t o read

ni ne servo bursts: B2 . 2 vp BOL B8 B9 . respectively.
The servo bursts é%%pég&%%ﬁjp@%fégé olggfdr%?{?seé% %‘%5@139 are not shown
in the fijgure. 205, The mdthed bt eldinted in Chgine 1 WheresiPsaidmidiod ofnabl i ng
signals S1, S2, S8, S5, S6, S7, S8 and S9 as active, while servo gate
enabl i ng si grskippg said firstrikeglp defegtiveisenwp burst inclpdesapplying spidsdrvggate al so
shows correspo 'Lngg .Ser V0 SG&, S&, SG7,

S5 and SCo. TR gl it R 5 P dmURAM <t 4
6. The method as claimed in Claim 1 furthier comprising the step of
" marking said first confirmed defective servo burst. .

15 7. A method of determining defective servo bursts for a group of
recording units on a recording medium, the recording medium having at least one
group of recording unit, each group of recording unit having’-a plurality of tracks,
each said track having plurality of position data portions and plurality of user data
portions, each said position data portion having a s'c'rv:(_') burst, each servo burst

20 providing a position error information, a servo gate enabling signal enabling and
disabling retrieval of said position error information, a method of determining
plurality of defective servo bursts comprising the steps of:

.' reading each servo burst and obtaining corresponding position error
information;

25 identifying a servo burst as a first likely deféctive servo burst; -

confirming said first likely defective servo burst or a servo burst before
said first likely defective servo burst as a first confirmed defective servo burst;
while skipping said first confirmed defective servo burst,
. reading each servo burst and obtaining corresponding position error
30 information; '

identifying a servo burst as a second likely defective servo burst;

This Sheet Has Been Reilaced
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expl ai ned. For exanple, 1et® u$ a¥suhe that daring a verification
process, the digital value of servo burst signal B4 was not

acceptabl e. Then, accordi ngohfimiifig sdid3edtnddikeRf defévtive sérve birtsBr a §é¥6o burst
foll ow ng steps are perforned to accurately determ ne a defective

servo burst. 30 before said second liksly defestiveseyvo bumstass Reondspniingedieigetive
reread, while readln%of servo burst B4, the first likely defective
servo burst is dF¥YBPYBby not asserting the servo gate enabling

signal S4 active. Thig is a8ensthédadaiftieddR ISR 7 ¥hereih Rt dbpof {dBRifying
WO 97/ 22966 |

PCT/ US96/ 20438  aservo burst as a first likely defective servo burst includes thé step8 of:

val ue of expect next seryv ate reg Ftet so. that .servo e enabl i ng signal
S4 is not asserteé’G ngrange of pesition in gonpzfaqc Sl ue of servo

bursts B5. B6 and B7 Q:Bﬁlpﬁ]ng ?a‘@ém‘smk&“%?#?‘ﬁ%‘ C#agi Fﬁ%eegﬂ) ftﬂ) n servo

burst B4 is concl uded as con e servo burst.
5 | f t hforAatich &0kd any servo bursts B5, B6 or B7 are not

acceptable, then the concluding said servo burst as a first likely defective servo burst if said
10 position information outside said acceptable range of position information.

9. The method as claimed in Claim 7 wherein said method of reading
servo burst and obtaining corresponding position information includes applying
said servo gate enabling signal enabling retrieval of said position information.

10.  The method as élaimed in claim 7 wherein said method of

15 confirming said first likely defective servo burst or a servo burst before said first
likely defective servo burst as a first cdnﬁrmed defective servo burst includes the
steps of: |

first, while skipping said ﬁrst likely defcctive_servo burst,

rereading plurality of servo burSts occurring after said skipping of said first

20 likely defective servo burst; | _
determining corresponding position error information as acceptablc and
concluding said first likely defective servo burst as a first confirmed

defective servo burst else | |
| second, repeatedly skipping a servo burst before said first likely defective
25  servo burst and rereading plurality of servo bursts occurring after said skipping of
a servo burst before said first likely defective servo burst until

cither determining corresponding position error information as acceptable
and concluding skipped servo burst as a first confirmed defective servo burst or

completing skipping of one or more of servo bursts.

30 11.  The method as claimed in Claim 7 wherein said method of

skipping said first likely defective servo burst includes applying said servo gate

enabling signal disabling retrieval of said position information.

"This Sheet Has Been Replace
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readi ng of servo burmmmi mﬂ and the digital value of servo bursts
B4, BS  wo97344ds B m’ "ﬂr "he val ue of servo bursts B4, B5 and B6 -
are accept ab?e *dufi ng the srerread, then servo burst BETUS98MBB uded as
the first confirmed defective servb-burst. 10 I f the val ue
of any servo bursts B4, B5 or B6 are not acceptable, then the - readi ng
of servo burst B2 13 di Shepmethodss claimediingtlaim 7\whenein sdid step\of identifting B3, B4
and B5 are re 1 he ' of .servo bursts B3 nd B5 are
accept abl e 5?39%84#1{5%%?1%?1&&6’@&3%@ RS rﬂd?‘gl"%%éﬁ‘f YepsPfcl uded as the
first confirnmed deéseslishifig a range STPoNiioR ifeimatibn asaccegaabl; As anot her

a

enbodi nent of this invention, 1n the exanple describ ove, | et us

assune that servo ¢mparing3aigpositiondhiotuaticnswith eaid range of poditiomed def ecti ve
servo bursst. .Then, .whi Iqen'conti nui ng the verification process, |let us assune
that it mggéglaggreg? ined that servo burst B6 was a second |ikely

defective servo bufghkiudi ds%‘?ﬁ% g At b ' . Lternate
enbodi ment of this in\}lem%sgh, t he 20 faoslgf%ﬁv%qh% S ée}%)és]g%rsgltvggd&{sgrﬂt to

accurately det er i pusitionsiaformetiaodtsidesald acceptabliiefangé bfsosRRMMRfOPMAESN.
Initially, the servo bursts B7, B8 and B9 are reread, while reading of

first confirkbd dEhemethod as glajmedincdaime) wherginssaichmathodiof | v def ect i ve
b t . .1 (S t Al th t bl i
o onal 555" arniiing said seCRPRNRY aBcRRioe AR 0P gl bRES BRI SaR F)" | "

setting tive vsetor likelpdefectiveseivio tamst\ad agadondIcoafimh& defective s&obllgt Servo
gate enabling s}ipgnal s S2 and S6 are not asserted active at tinme
peri ods T2 an@ichpdes the stepeofial ue of servo bursts B7, B8 and B9 are

acceptable . Sl Vohite Mo ath sch BNkl aSRER Aehio ik, def ECti Ve servo
rereading plurality of servo bursts occurring after said skipping of said
second likely defective servo burst; -

15 determining corresponding position error information as acceptable and
concluding said second likely defective servo burst as a second confirmed
defective servo burst else
second, repeatedly skipping a servo burst before said second likely

defective servo burst and rereading plurality of servo bursts occurring after said

20 skipping of a servo burst before said second likely defective servo burst until
either determining corresponding position error information as acceptable

and concluding skipped servo burst asa second confirmed defective servo burst or
completing skipping of one or more of servo bursts.
14.  The method as claimed in Claim 7 further comprising the step of

25  marking said first confirmed defective servo burst and said second confirmed

defective servo burst.

‘This Sheet Has Been Replac
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second confirned defective servo burst. 30 I f the value of any
servo burst &P 5% or B9 are not acceptable, then the PCTAISDE2P438
first confirned &é ective servo burst B2 and servo burst B5 are disabl ed
and the digital value of servo bursts B6, B7 and B8 are reread. If the
val ue of WD 97/ 22966

PCT/ US96/ 20438 1/6 -9-

servo bursts B6, B7 and B8 are acceptable during the reread, then servo
burst B5 is also concluded as a second confirnmed defective servo
burst. I f the value of any servo bursts B6, B5 or B4 are not
acceptabl e, then the readi ng of first confirnmed defective servo burst
B2 and servo burst B4 are disabled 5 and the digital value of servo
bursts B5, B6 and B7 are reread. |If the val ue of servo bursts B5, B6
and B7 are acceptable during the reread, then servo burst B4 IS
concluded as a second confirmed defective servo burst. : By

using the isolation process disclosed above, a defective servo burst is
accurately identified. It has been inventors experience that by skipping
two servo 10 bursts before the likely defective servo burst and verifying
three servo bursts after t he ski pped servo burst yielded satisfactory
results in identifying a defective servo
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burst. However, depending upon variations in a servo system different ,
nunber of waq 972208 VO bursts may have to be skipped. PCT/US96/20458!1.t her,
in the exanp? 3lscI03|ng al ternate enbodi nrent of the invention, a 15
second defective servo burst was accurately determ ned. Again, depending
upon variations in a servo system . if it is possible to mark nore
than two servo bursts in a track? still obtain sufficient position
information sanples to maintain the "% position of a head on track, the
met hod can be nodified to accurately determ ne addi ti onal defective
servo bursts. 20 If in the unlikely event that a defective servo
burst is not identified by the above nethod, then the servo burst
that was identified as a |likely defective servo burst is marked with
a known signal, provided the nunber of such likely defective servo
bursts do not exceed a threshold Iimt so that sufficient position
i nformation + data sanples are avail able per track to maintain the
position of the head on track. 25 I f the nunber of |ikely defdgtive servo
bursts exceed the t Teshold I1n1t Ohe 1t racks are gQain

) ) / The above djisclosed

met hod ac_curai rvgsERrst POSITION | couSERat ijon
of defective FORMATRIN INFORRIATIOR _mggm%)npon

whil e sel ecti servo hilrsis or
i kely 30 def ecti ve servo burst |dent|f|ed during the first pass of

readi ng and verifying the servo burst. The defective servo bursts so
identified are |l ater permanently marked - by rewiting with a known
si gnal .

FIG. 2
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WD 97/ 22966

PCT/ US96/.2049& 97/22966 _ - - 18€T/US96/20438
From t he above description, it is apparent that many nodifications and
variations of the present invention are possible in [ight of the above

teachings. It is therefore to be %gd stood that, within the scope
.of the appended clains, the i nventi MP y be practiced otherw se than
as specifically described hengjnabove.
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1. A nmet hod of determ ning defective servo burst for a group of .
recor di NgwigY7i8eég" @ recording nmedium the recording medi Upg-Pa¥dendadit. .! east’
one 5 group o?-recording unit, each group of recording unit having a
plurality of tracks, each said track having plurality of position data
portions and plurality of user data portions, each said position data
portion having a servo burst, each serdqgd @ur st providing a position
error information, a servo gate enabling signal enabling and di sabl i ng
retrieval of said position error information, a nethod of determining a 10 -
defective servo burst conprising the steps of:. readi ng each
servo burst and obtaining correspondi ng position error

i nformati on; identifying a servo bugstqas a first likely
defective servo burst; ~r M ng shi irst likely defective
servo burst or a servo burst spiod first |ikely
defective servo burst as ad%i Ve servo

efor | 15
st c _firnfggdefec

burst including the steps ./ first, while skipping
said first likely defective\ggrvo q rst .4 o rer eadi ng
plurality of servo bursts occdrring ‘#.said sKi ppi ng of
said first likely defective s¢r Qurst; 20 — determ ning
correspondi ng position error i rfeyt= <
and L/

o
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oo

concluding said first likely defective servo burst as a first
confirmed.-deMR87%6Ger vo burst el se : sec #aA(US96/20438
repeat edly skipping a servo burst before sald first likely 25
defective servo burst and rereading plurality of servo bursts

occurring after said skipping of a Servo gU},g before said first likely
defective servo burst until ei ther determ ning
correspondi ng position error-.information as

accept abl e and concl udi ng sklﬁped servo burst as a first confirmed 30
defective servo burst or conpleting skipping of one or nore of

servo bursts. -12-
2. The nethod as clainmed in Claim1 wherein said step of igentifying
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a servo burst as a first likely defective servo burst includes the steps,,

of : WO 97/22968St abl i shing a range of position informatl /ﬁ%%/zos
acceptable; 5 conparing said position information wt salg range
of position i nformati on and concl udi ng said servo
burst as a first likely defective servo byrst if said posi tion
information outside said acceptable rangzyﬁﬁ position information. 10
3. The nmethod as clainmed in Claim1 wherein said nethod of reading
servo burst and obtai ning correspondi ng position information includes
appl yi ng said servo gate enabling signal enabling retrieval of said
position information. 4, The nmethod as claimed in daiml
wherein said nethod of 15 skipping said first likely defective servo burst
i ncl udes applying said serveggate enabl i;ng signgl disapling retrieval
of said position informatio®? 5. e nethpd as clainmed in
Claim1l further conprising tﬁe—;tep of . narklng\_ald irst confirnmed
defective servo burst. 20 6 —]A net hod of er m ni ng
defective servo bursts for a groupjof
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recordi ng uni s on a

ordi ng mnedi ufh the recordi ng% ?axelll 492aq ‘*?aﬁ

onée gr ouSE#2 rding unit, each group of recos i1 4
plurality of tracks, group im}1p6am‘jg]997

each said track_ having plur sSition

data portions and plurality of user data 3% portions; each said position

post 0’ error T nf et ron. . sario”gareLad  no st ol IR HALHET AN
a nmethod of s =

disabling retrieval of said position error information,

position error

~determ ni ng
of :

plurality of defective servo bursts conprising the steps
r gadi noA eathvdseideteriiting defactivelseniorbunst fooa pempadidi ng

position error 30 I nformati aon; ' I denti fying a.s
umdh ; the%ton‘eervo

burst as a firgecardiagpitsien aseqoyding gediyiny the recording medi

- 13-
servo bur st

of : ,
servo burst,

10

15

20

25

30

aving
said fi rs(gf

confirm-ng. L] f Y : o]
\ ShefSPeP oPrecorelng Wit SR Y E ‘J’%gi?éﬂg’ﬁd‘ g? {é{&aﬁg}éﬁgﬂé}?(\)/o %%’st r ag
a first confirngeh gl aat %(aﬁ/i pNafality of position data Pottidhs arCplushlibgof ixer dateps
ir

st, while skipping said first |ikely defective
portions, each said position data portion having a servo burst, each se'rvc}/ burst

providing a position error information, a servo gate enabling signal enabling and
disabling retrieval of said position error information, a method of determining a
defective servo burst comprising the steps of:
reading each servo burst and obtaining corresponding position error
information;
identifying a servo burét as a first likely defective servo burst; |
confirming said first likely defective servo burst or a servo burst befoi'e_
said first likely defective servo burst as a first confirmed defective servo
burst including the steps of:
first, while skipping said first likely defective servo burst,
rereading plurality of servo bursts occurring after said skipping of
said first likely defective servo burst;
determining corresponding position error information as acceptable
and | _
concluding said first likely defective servo burst as a first
confirmed defective servo burst else
second, repeatedly skipping a servo burst before said first likely
defective servo burst and rereading plurality of servo bursts
occurring after said skipping of a servo burst before said first likely
defective servo burst until
cither determining corresponding position error information as
acceptable and concluding skipped servo burst as a first confirmed
defective servo burst or corhpleting skipping of one or more of -

servo bursts.
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bur st ;. détefmi'nifg Corf di ng T :
i nformati on as acceptabl e k orresp22d| nquus -{l'ieNl?{l |33[ '

. . . : _ -12-
concluding said first likely defective servo burst as a first 10

confirnmed defective servo burst else second,
repeat edly skipping a servo burst before said first likely
defective servo burt andheansbet axlainedah Claimof whereirsabdistep of identifying
occurring after said skipping of a servo burst before said first |ikely
def ective serv@ seryodiursigs pifirgtdikely defective servo burst ingludes theigps ofi ni ng

correspondi ng positi L. i.nfor A . ) accept abl e

and concl udi ng ski pﬁg@bg%ﬁ\%a Bati;}fgg? Pgésgltg&f i?jr?%rfnaggrﬁﬁ? ?cr%%ltable’ P

. defective sgrvo bur sbmparif®said pbditiéh Mifbraiiios vwith ARPrade 0Pt -

servo bursts; and 20 ] whi | e skipping said first confirmed

defecti Ved_SerVO bur duformation and readi ng. each servo burst and obtai ni ng

correspondi ng position error . : I nt.or l.on; o s

dentifying a servo csglg‘fmgéal&;gwemt B3 R OFS HRER GeFke sy Buptfegeid

confirmng said sec : : efore
3’?0 ti hl‘ﬁlﬁkig?yﬁy}}%&éld'@saﬁﬁéé@e@Hksrﬁn%érof%oﬁbﬁ@nf’@i’ﬁﬁt‘ioﬂ?

25 _ said s efectlve servo burst as a second confirned
def ecti ve servo burst. '

10 3. The method as claimed in Claim 1 wherein said method of reading
servo burst and obtaining corresponding position information includes applying

said servo gate enabling signal enabling retrieval of said position information.

4. The method as claimed in Claim 1 wherein said method of
15  skipping said first likely defective servo burst includes applying said servo gate

enabling signal disabling retrieval of said position in_formation.

5. The method as claimed in Claim 1 further comprising the step of
marking said first confirmed defective servo burst. |
20 |
\_, 6. A method of determining defective servo bursts for a group of
recording units on a recording medium, the recording medium having at least one
- group of recording unit, each group of recording unit having a plurality of tracks,
each said track having plurality of position data portions and plurality of user data
25  portions, each said position data portioh having a servo burst, each servo burst
providing a‘position_ error information, a servo gate eﬁabling signal enabling and
disabling retrieval of said position error information, a method of determining
plurality of defective servo bursts comprising the steps of:
reading each servo burst and obtaining corresponding position error
30 _ | information;

identifying a servo burst as a first likely defective servo burst;
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7.. The net Hod as ein said m .%QJ.Z;QJ&’B
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accept abl e; -14-

conparing said p05|t|on [ nformatlon wi th said range of position
i nformati on and confirming saidfirst likaly: defeetive ssproirs or gtserye burstibefare| j kel y

def ective servo bur Sgald {‘ITS§§ Y deCCtl ervr?al?urgt a%lagllrg o'nﬂr%ggﬁéfegtgv Oééli"?({rde

sai d acceptabl e range ©

met hod as clai nmed i rbtf%télhélh@x quggepg ofai d net hod of reading servo
burst and obtaining correspondi ng position information includes applying

said servo gate enabling Bist rvdilleeskmpingﬁgldr fast likely defottiwasedvpbuarst, i on

' nf O.r mation 5 rereadihg plurality of servo bursts occurring after said skipping of

said first likely defective servo burst;

determining corresponding position error information as acceptable

and

concluding said first likely defective servo burst as a first

10 confirmed defective servo burst else
second, rcpeatedly skipping a servo burst before said first likely
defective servo burst and rereading plurality of servo bursts
occurring after said skipping of a servo burst before said first likely
defective servo burst until

15 either determining corresponding position error information as
acceptable and conclﬁding skipped servo burst as a first confirmed

defective servo burst or completing skipping of one or more of

servo bursts; and

20 while skipping said first confirmed defective servo burst,
| reading each servo burst and obtaining corresponding position error
information;
identifying a servo burst as a second likely defective servo burst;
confirming said second likély defective servo burst or a servo burst before
25 said second likely defective servo burst as a second confirmed defective

servo burst.

7. The method as claimed in Claim 6 wherein said step of identifying
a servo burst as a first likely defective servo burst includes the steps of:

30 establishing a range of position information as acceptable;

 AMENDED SHEET



i-(lzl pp| ng‘g sai d SEASI%MUM“M “"Ellﬂjﬁmnbudr 2{ ml gc i

servo gat bl | “di Sabl | of EARE /gr?itsch})a
ate enabl i ng signa i Sabli t
i nf or mati on. ¥ g10 The rrg'?-hfzag ;lse\c/?al 29 N als'!‘ Il?‘6&\%}1\& le;ﬁ]

said step of identifying 15 a servo burst as a second likely defective
servo burst incl udesompmngsankpmsitlon information with saisk rahg¢ @ih))qsglqm range of
position information as acceptabl e; conparing said position
i nformation with saffformaeR @ position i nformation and

concluding said ser g, fiiss s s&véﬁﬁfg{@sAﬁifs?hxel%fe?&hweeﬁswet gt 0 f

said 20 position rntormation outside Said acceptabl e range of
~ position informati oposition information outsidelsaid actptabletrings cfposiltian mefdrmatian. ai m 6
- Wwherein said nethod of confirmng said second |ikely defective servo
gurst or a %ervodburst before said second |ikely defective servo
urst as a second cgnfir r S
of TR TR AR R i i dRin SREUERR SPEIEDS
burst, Servo bufs?ﬁﬁﬁébt&ﬁn@ dd)h%hpdn\!ln%f positiondnformation mchldlbs apydyigt er
sai d sklpplng of said second |ikely defectjve servo, burst;

det er ni ni ng cosaid spyngateenpbling signal enahimgwml@mmflsaﬁ P&§1t1§€é@f|9ﬂabtll® and

10 9.  The method as claimed in Clai'm 6 wherein said method of
skipping said first likely defective servo burst includes applying said servo gate

enabling signal disabling retrieval of said position information.

10.  The method as claimed in Claim 6 wherein said step of identifying
15  aservo burst as a second likely defective servo burst includes the steps of:
establishing a range of position information as acceptable;
comparing said position information with said range of position
information and
concluding said servo burst as a second likely defective servo burst if said
20 | position information outside said acceptable range of position information.
) 11.  The method as claimed in claim 6 wherein said method of
confirming said second likely defective servd burst or a servo burst before said
second likely defective servo burst as a second confirmed defective servo burst
25 includes the steps of:
first, while skipping said second likely defective servo burst,
rereading plurality of servo bursts occurring after said skipping of said
second likely defective servo burst; '
determining corresponding position error information as acceptable and
30 concluding said second likely defective servo burst as a second confirmed

defective servo burst_ else
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second |ikely def ective servo™'Burst and urality of -
servo bursts occurring afte bur st

I d
before said second | iskReang, EF@F%’E@IW\?E‘@H}&R)SC“% burgtl%e?cﬁ-e E}GF“sot“djﬁ‘leYO ei t her
determ ning corr espolr}%!f&gvg esr%'b it Ald Rlea urgﬁﬂlggﬁfg%s@ﬁoﬁursts ccumc?after

acceptabl e and concl uding s |ppe servo second confirne
defective servo bUFStsaidrsklppmg of a servo bursrhelf@tisaid sséondplikely defective servonor e of -
- servo bursts. The, method as, claiped in Gaim§g6 further
- conprising the step dfrst@ntil ﬁﬁxekdﬁgr@am corresRONdngrROsen eFrer Biermatioads. o

; burst and s al d secon C%1cge?f)rt]z:];ble anr?({j concludm%es](k?pct;[eld %Ervd Blns? aPX&bnd confirmed

defective servo burst or

completing skipping of one or more of servo bursts.

12.  The method as claimed in Claim 6 further comprising the step of
10  marking said first confirmed defective servo burst and said second confirmed

defective servo burst.

13. A method of determining defective servo burst for a group of .
recording units on a recording medium, the recording medium having at least one
15  group of recording unit, each group of recording unit having a plurality of tracks,
each said track having plurality of position data portions and plurality of user data
portions, each said position data portion having a servo burst, each servo burst
providing a position error information, a servo gate enabling signal enabling and
disabling retrieval of said position error information, a method of determining a

20 defective servo burst comprising the steps of:

reading each servo burst and obtaining corresponding position error

information;
25 identifying a servo burst as a first likely defective servo burst;

confirming said first likely defective servo burst as a first confirmed
defective servo burst including the steps of
while skipping said first likely defectlve Servo burst
30 rereading plurality of servo bursts occurring after said skipping of

said first likely defective servo burst;
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plurality of tracks, - eachsaid track ;M&vi urall gvmwamz

portions and pl urallty of user data portions, each said position data
portion having a servo budglerrn@mgﬁosr@swdmmsmon erranlrd'vrmatmglaqgg@tablon
error information, a servag atre en%tf signal enabling and di sabl i ng
retrieval of said positiofff 8? agFent tion, a nethod of determining a 20 -

defective servo burst POWEBﬂc?ﬁd]ﬂ%Eéi‘@f%‘ﬁRél Qifefectlve servo burst as a fifs¢adi Ng each
servo burst and obtai ning correspondi ng position error |

i nf ormati on; 25 confirthed defegtivigseavesburstovhen wid positiorf értart | i kel y
defective servo burst; ‘S@flrmn said first _IikeI}/

def ective setvo burst as Hfermationdiom saidhplurality of servo burstspae acqeptpbleser vo
burst including the steps of whi | e skipping said first
| i kely defective servo burst,

14.  The method as claimed in Claim 13 further including the step of
confirming a servo burst before said first likely defective servo burst as a first
confirmed defective servo burst, when said position information from said

10 plurality of servo bursts are not acceptable.

15.  An apparatus comprising:

a recording medium with plurality of position data portions, each
15 said position data portion having a servo burst, each said servo

burst providing a position error information;

a means for reading each servo burst and obtaining corresponding
' position error information;

20 :
a means for identifying a servo burst as a first likely defective

servo burst based on said position error information;

a means for confirming said first likely defective servo burst as a
25 first confirmed defective servo burst, said means for confirming

including means for disabling reading a servo burst.

16.  An apparatus of Claim 15 wherein said means for confirming
includes means for disabling reading said first likely defective servo burst. .

30 :
17.  Anapparatus of Claim 15 wherein said means for disabling reading-

a servo burst includes a servo gate enabling signal.
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met hod as cl ai aim 13 further including the step of confirm ng
a servo burst before Said first likely defective servo burst as a first
confirmed defective servo burst, when said position information from said
10 plurality of servo bursts are not acceptable.
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A method to determine defective servo bursts written on a recording medium, Pasition data portions (10) include servo bursts (22)
providing position error information retrieved by servo control system (2) having servo gate enabling signal (56). First likely defective
burst is identified by reading each burst (22), measuring corresponding position crror information and comparing to an acceptable range.

- While first likely burst retrieval is disabled, position error information from subsequent bursts is measured. If acceptable, the first likely
‘burst becomes the first confirmed burst. If not, bursts before the first likely burst are selectively disabled and measured until a skipped burst
is concluded as a first confirmed burst, While first confirmed burst retrieval is disabled, subsequent bursts are measured to find a second
likely burst. By selectively disabling retrieval of a second likely burst and measuring, a second confirmed burst is determined. Then the
first and second confirmed defective bursts are permanently marked.




