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RESONANCE 5 FI ELD OF I NVENTI ON The present invention relates generally to
the PES (Position Error Signal) 10 Certification Test for defects of

servo bursts in a disc drive. More particularly, the present invention
relates to a nmethod of screening oscillatory PES with 1.7kHz harnonic
during the PES Test. BACKGROUND OF THE | NVENTI ON 15 The present test used
for screening out METHOREOR SGREENING QSCNEARORYI®HSESITHRO/KHA on Error

Signal) Test. In the PES Test, k.is scanned and tested for
any servo defect. During the tgg,ﬁﬂ/éﬁ)g\ﬁ{}mw(g%cerni ng the servo wll
be reported and appropriate action will be taken by the algorithm

Dependi ng on the 20 type of servo error, action taken can be either
zapping the defective burst or skipping the track- containing the defect.
Therefore,s it is inportant that all servo defects nust be detected before

the Defect Scan Test is perforned. In the Defect Scan Test, the read and
wite operations are performed, where the position is dependent on the

PES data. However, there is the f (kHz NRRO 25
(Non- Repeat abl e Run Qut) har noni Efﬁ%‘%@@mlﬁo w ndage excitation of
the suspension at the area of the head assenbly on the actuator arm This

has been proven by drive |evel LDV (Laser Doppler Vibroneter) analysis
and from whi ch it Theagesshbiprentivatrelnise genGrallyHodle PESriRdsitimsEmar Signdipy e

simlar rti . ' ~ H transm.t re,of this vertical
rr;)t ion i \r@ 0 o(?%h??g;%)bq%%ﬁog#feﬁgg,“ LDUIHS 12 disc gﬁv‘b MW@W}?Q‘Y%{ynﬁ‘Sge
excitati on orprésest ineasionirviateptea hetddEsctediiag odtiltkory PES Wik Yakpy arm with

ind diffusi gn wedge, .danper_and | oad beam can show t hat
wn US| %armorglg duringthrr%PES Test.

BACKGROUND OF THE INVENTION
15
The present test used for screening out bad tracks in a disc drive is the PES

(Position Error Signal) Test. In the PES Test, every data track is scanned and tested
for any servo defect. During the test, any defects conceming the servo will be
reported and appropriate action will be taken by the algorithm. Depending on the

20  type of servo error, action taken can be either zapping the defective burst or
skipping the track containing the defect. Therefore, it is important that all servo
defects must be detected before the Defect Scan Test is performed. In the Defect
Scan Test, the read and write operations are performed, where the position is
dependent on the PES data. However, there is the presence of a 1.7kHz NRRO

25  (Non-Repeatable Run Out) harmonic resonance dﬁe to windage excitation of the
suspension at the area of the head assembly on the actuator arm. This has been
proven by drive level LDV (Laser DopplerV'ibrometer) analysis and from which it
has shown that the HGA (Head Gimbal Assembly) have similar vertical motion,
but bad HGAs transmit more of this vertical motion into off track motion. And, the

30  focus on preventing windage excitation on the sensitive pre-load bend region of the
actuator arm with wind diffusion wedge, damper and load beam can show that
1.7kHz resonance on the PES can be greatly reduced. However, there is a need for

screening the 1.7kHz harmonic when performing PES Test due to the reason that
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the reason that - 9 DEC 2003 -2 wi ndage _g_xcitation i s possible and all

servo tracks nust be ensured good for read and wite operations during

Def ect Scan Test. This is because the wi ndage excitation can happen at

the tine of servo-witing whereby the servo pattern is witten onto each
platter of t ek qxeisattbnlk possitds ambdllervothais thissbdappedood férhieadl. 7kHz

resonance wl | .be.enbedded and witten ip the.servo pattern. Hence, in
such a way, thg “JitoEpgra @?ocﬁlgﬂgigqﬁ%?igf’aé’sﬂ?sf'ggusﬂébﬁ‘@“mée("ﬂﬁﬁ@&t abl e- Run
Qut) probl ersxaigatioh dafi happeaddhel RS BREvoAFrifingMvh @by the-serldSaRES k€St 1S
based on the anplitude c%ange of the PES ofn%%serv% glfr‘?stq)farogﬁﬁgts

on-track val Jgittgnionteeachplasier ofithe FEPA (HeadRise dgsenalip). PRt thisdmpbypdrd,

criteriongval ' woul d be consj.dered as a
bad servoSanéHévaml'V%ﬁggesgg%%ggml%g%ﬁgﬁég %%ﬁ% H\{\ﬁ‘gssﬁvﬁd’aﬁ?’?’t FRSh!™ as
long as the RS hamyjthe 17kdle resoyanvedes fesolped to ba RO (RiRataBloduf O t he
on-track val ue, gi .., tge hﬁ@f is not top far _away fromthe on-track
position), i _tpr‘?bsl B Y 1EA gady jghepint agp writesi. IhE BESdesh és bpsediovtsugh for any
read and iR L HOBEY B a sérlie il fi6lisRESbRshnl @Qrd thm shows

that there are 15 drives that have passe est ed the
Def ect Scan PawWlitydetchargerexgeedslic RES thresboldariterpae/alibhihst patibdamss t he

error cods. - Pa MBI be Bpo el s BRRESThine Wb P desispis °°' Y
definitely hassinf icgtwibn,\/@na%asymemsmasﬁamade% htige julng i aﬁiﬁﬂaﬁdet hat the
es

met hod testing for PES thr old will not be sufficient in PES Test. In
FIG 8, FIG 2W2pfpm thean-tigk yaleeig, thehead ipenopke feraay Gemrthe obtratked from

(racke” oL gl Pt bl B OB o B o ERYB PRERRN 0 |1
har moni ¢ al onvgiteiopératitratdwevet, sthe oredt PESThst algoeittAE Showe tHak theke drd FI G 10
and FI G 1:5L 1 %plg\é\é t Qte haq/'ie fp];sesrec? Hl%ePé§ Test but failed the Defect Scan Test with servo
off-track error code. This is because the drive code setting criterion is dependent
on the position and velocity error code. For this particular case, the 1.7kHz
resonance will definitely have higher velocity error. As a result, it is clear that the
method testing for PES threshold will not be sufficient in PES Test. In FIG. 8, FIG.
20 9, FIG. 10 and FIG. 11, the PES measurement obtained from tracks with and
without 1.7kHz harmonic for the above explanation is shown. FIG. 8 and FIG. 9
depicts waveform of oscillatory PES with 1.7kHz harmonic along with that from a
good track. The PES spectrums in FIG. 10 and FIG. 11 show the difference in
amplitude of the PES between a good track and a track with inherent 1.7kHz
25 harmonic. It is observed that the amplitude of the 1.7kHz harmonic is 1.167 Vpp
(Peak to Peak Voltage) (7.78%) while the amplitude of the good track is 0.703Vpp
(4.68%). The CSPT (Certificate Sequence Parameter Table) criterion for PES
threshold is 9%. Therefore, the track can still pass the PES Test and it can be that
PES threshold testing is not sufficient for screening any track containing 1.7kHz
30  resonance.
There remains a need for an improved method for scanning tracks that are

defective due to the presence of high frequency harmonics. It will be evident from

the following description that the present invention offers this and other advantages

—
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disc drive using Position Error Signal 10 (PES) velocity to determ ne the
presence of hi gActerdimganoye MpSctadnioinesrtion] thererfeplooiiicdhihéthéd fdrude t he
algorithms to obtain g]fsurmatlon of all absolute PES_ velocities on a

singl e track SCFeRNB SRSk AN HRagnghis d#?étlﬁadlsaldgwePﬁegb’e@tl%Eapg&gn@lt hm to
obtai n anoavqpegpydibehyldeRhhiheid fidsdhBeoph gﬁf?;%g of PE3!onfBlRg thE PES

vel ocities for a singl"e revolution. Anot r|t mprow byt he
met hod i s to m@&habwhich inriudetbe algeriPBs tvebtam 4 gunﬂmatlcm ofidiitdbpdlateREDer of

revol utions of ,the track sing the era ocity. for each
revol ution and 58}?[38?@ Sfr}ﬁl%tr%‘iﬁpéd‘év %‘F %to a&zﬁotlﬂ"léd%?‘rbalg%‘ﬂo@@andard
criterion valtuebtaﬁmiMfagem@%mitymﬁgmeesﬁﬁﬁﬁatioﬂ\&@n'aﬁébl%wsdes for the

al gorithnms to be
velocities for a single revolution. Another algorithm provided by the method is to

15 obtain an average PES velocity for a multiple number of revolutions of the track
using the average PES velocity for each revolution and compare this average PES
velocity with a pre-set standard criterion value.

Another aspect of the present invention provides for the algorithms to be
repeated with the number of revolutions varied.

20 Another aspect of the present invention enables the standard criterion value to
be pre-determined empirically.

The method in the present invention can magnify the accumulated value, which
enables a good track to be differentiated from a track with 1.7kHz resonance.
The present invention also can be implemented in a disc drive as a program for

25  acomputer system to perform a method for screening PES velocity to determine
the presence of high frequency PES component.

These and various other features as well as advantages which characterize
the present invention will be apparent upon reading of the following detailed
description and review of the associated drawings.

30

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a block diagram of the algorithm of the present invention.
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dlad routlne In FIG whi ch shows t he
1, al gorithm of
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harmonic resonance. -
FIG. 8 shows a table of the waveform of PES of a track with 1.7kHz harmorﬁc against
15  time. |
FIG. 9 shows a table of the waveform of PES of a good track against time.
FIG. 10 shows a table of the PES spectrum of a track with 1.7kHz harmonics.
FIQ. 11 shows a table of PES spectrum of a good track.

20 DETAILED DESCRIPTION

The most preferred embodiment of the present invention is described below.

A system for screening tracks with 1.7kHz harmonic resonance is illustrated in
FiG. 1. The system includes a Preliminary Test (2) and the subroutines
25  GetPositionInPESArray (3), TrackBurstScan (4), ChkVelPESHarmonics (5),
GetTrkErrCrit (6) and RetestBurstScan (7). The relationship between each subroutine is

illustrated in FIG. 1.

As each servo burst passes the HGA, the Preliminary Test (2) would first screen
30 . the particular servo burst of errors, then the PES velocity, or the PES gradient between
successive servo bursts, is read and the absolute PES velocity between two consecutive

servo burst is calculated and accumulated in the GetPositionInPESArray (3) subroutine.
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Following the Preliminary Test (2), GetPositionInPESArray (3), would be
initialized to accumulate the absolute value of PES velocity at each servo burst on that
track in one revolution. The accumulated value is stored in a variable, AccVelocityRev.
While in the process of accumulation, if there is any overflow occurred, the variable

20  AccVelocityRev will be stored with maximum value (7FFFh) which will be greater than

the standard CSPT criterion and therefore, this track will eventually be skipped. FIG. 2
illustrates both the Preliminary Test (2) and the GetPositionInPESArray (3) subroutine.
At the passing of each servo burst of a particular track during a single revolution of the

magnetic disc, the Preliminary Test is executed in the sequence for Bad Grey Code (13),

o5  Off-Track Error (14) and Missed Address Mark Error (15). The remaining algorithm

would be skipped once any one of these test results is positive. If all these test results

were negative, the absolute PES velocity would then be calculated (16) and accumulated

(17) in the variable Acc VelocityRev. After each addition of the absolute PES velocity in

the variable, there would be a check for overflow (18). If there is an overflow, the

30 maximum value of (7FFFh) is stored (19\) in the variable AccVelocityRev. If there is no

overflow, the next step is a check on whether the revolution is completed (20). This

algorithm will be repeated until a single revolution is completed (21).
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PES velocity at that particular burst will not be accunulated in the
subroutine, GetPositionlnPESArray (3). Followng the Prelimnary Test (2),
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revol ution of(26hét eachgrevolution)iteesubthin®iGet PavitominP ESésty isscatisé oviétesl i n t he
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illustrated. In this subroutine, there are’two registers,
AvgAccVel oci trgsedtam vadueds thengampeisd vath hRESAT cTiterdoa i tie saemistdpe28). ar e used

to store ltshe Whs' e lr{:flstuitgrrﬁ i$ Iietterrllﬁamed in step (30) and if the value is greater than the

CSPT criterion, the subroutine RetestBurstScan will be called in step (31) to re-test .
the track.
FIG. 4 illustrates the subroutine RetestBurstScan, which is similar to the
subroutine, TrackBurstScan, illustrated in FIG. 3 described above except for two
20  main differences. One of the difference is that there are more revolutions for the
accumulation of data in this subroutine and this is specified in the CSPT criterion.
The number of revolutions is set at 5 in step (36). In this subroutine, the registers
AvgAccVelocityRevML and AvgAccVelocityRevH are used for storing accumulated
"PES velocity and average accumulated PES velocity calculation in step (38). The
25  other difference is that if the average accumulated PES velocity has exceeded the
criterion from the ChkVelPESHarmoincs, the track will be skipped and the error
will be logged in step (42). The steps: (34), (35), (37), (39), (40) and (41) are
similar to the corresponding steps: (23), (24), (26), (28), (29) and (30) in FIG. 3.
In FIG. 5, the subroutine ChkVelPESHarmoincs (5) illustrates the
30  comparison of the calculated average PES velocity and the CSPT criterion. The
number of revolutions is set in step (45) and the average accumulated PES velocity
per revolution is calculated in step (46). The CSPT criterion is obtained from the
subroutine GetTrkErrCrit (6) in step (47). The resultant obtained in step (46) is
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revolution) of the two good tracks are determined. From the same chart, the lowest
average PES velocity (63) of 760 (count per revolution) and the highest average
PES velocity (64) of 1286 (count per revolution) of the two 1.7kHz tracks, is also

20  determined. Based on these values, the optimal value is set at (65) 750 as in step
(58). The optimal value is set based on the ideal that no good tracks would be
screened out while all tracks with 1.7kHz harmonic resonance are screened out.
The highest possible average PES velocity of the good track is found to be much
lower than the lowest possible average PES velocity of the track with 1.7kHz

25  harmonic resonance. Therefore the optimal value is set between these two values
such that the average PES velocity values of good tracks would be lower than the
optimal value while the average PES velocity values of tracks with 1.7kHz would
be higher than the optimal value. In step (59), the CSPT criterion is set just below
the optimal value (65) of 750 (count per revolution), which is above the highest

30 average value detected in good tracks and lower than the lowest average value
detected in bad tracks. This would ensure that it is sufficiently low to capture the

bad tracks but not too low to screen out the good tracks.



per revolution is calculated in step (46). The CSPT criterion is obtaih@EC 2003
fromthe subroutine GetTrkErrCrit (6) in step (47). The resultant
obtained in step (46) is - 9 DEC 2003 -7 .then conpared to the CSPT
criterion in step (48). If the calculateg'average PES velocity is greater
than the CSPT criterion, then the particular track that is tested wll be
| ogged with an error val ue and skipped as in step (49). If the resultant
is less than t he ChpforegoingdésomptianHe onlyatiustmativé obeariohe ambodifr@htsuSehes i N
step (50). 5 .6 1] lustrates. how the T criterjon.is determned in
the Get TrkEr E&%t%o%( %51& LREPYLEY eéﬁnﬁtlﬁ ut @Fﬂ%ff?é“%i’?ti changes cambe madever al
tracks with ate detalOoft stéhicilkd FuricBoR BANSR AYEs WiRITE B6the bEg&qd%@g&g)% val ue
of the accunulated PES velocity over one revolution IS observe or over
1000 sanpl es. Offthe presentdayeatipm step (53) and (54). In step (55), (56) and
(57), whensthe sanple size 10 has reached 1000, the accunul ated val ues
are then studied to determne the optimal value. FIG 7 is an exanple to
illustrate the use of this enpirical nmethod. There are two good tracks
and two tracks with 1. 7kHz harnonic resonance in this exanple, where one
of the 1.7kHz tracks is of the worst case studied so far. The average

val ues of PES velocities of these tracks are accunul ated according to step
(53) and 15 (54). These values are then plotted as a chart” Fromthe chart
in FIG 7, the highest value (62) of 626 (count per revolution) and the

| owest (61) of 378 (count per revolution) of the two good tracks are
determ ned. Fromthe sane chart, the | owest average PES velocity (63) of
760 (count per revolution) and the highest average PES velocity (64) of
1286 (count per revolution) of the two 1.7kHz tracks, is also 20

determ ned. Based on these values, the optimal value is set at (65) 750 as
in step (58). The optimal value is set based on the ideal that no good
tracks would be screened out while all tracks with 1. 7kHz harnonic
resonance are screened out. The highest possible average PES velocity of
the good track is found to be nuch |ower than the | owest possible average
PES vel ocity of the track with 1. 7kHz '



25 harnoni c resonance. Therefore the optinmal value is set between ngﬂEC 21003
two values such that the average PES velocity val ues of good tracks woul
be lower than the optiml value while the average PES velocity val ues of
tracks with 1. 7kHz would be higher t hari’t he optimal value. In step (59),
the CSPT criterion is set just below the optiml value (65) of 750 (count
per revolution), which is above the hi ghest 30 average val ue detected in
good tracks &idAIM8er than the | owest average value detected in bad
tracks. This%ul_d ensure that it is sufficiently lowto capture the bad
tracks but nothfiddclaBnedis: screen out the good tracks. - 9 DEC 2003 -8 The
foregoing description is only illustrative of various enbodi nents of the
invention, and a person skilled in the art will understand that changes
can be nmade I oAtthethdéfaisksemhg shacksaina magrfetin disc dma disd dpiveasag Bssitibh hout

goi ng beyqnd the_scgpe h ese invention. 5 9. 2003 -9 CLAI M5
What is c;gai medEFg? gfignalA?’kéﬁ ﬁ%ﬂglb’oﬂo ‘@@%gﬁﬁﬁ%ﬁf?@&%g%gﬁeﬂaaﬁw disc in
a disc drive ustégpdiest, themethod Ebhpyisisg &8 ofl PES) velocity to determ ne
the presence of high frequency PES conponent, the nethod conprising steps

of . (a) obtaini fR) ctanngastemagpn af a1l ahsebite,PBS pelgcities e b singls trackan 8i ngl e
track in a revol g%{,(ﬁ{h,l n(.b) obt ai ni ng an average PES velocity fromthe
summati on obtained in stép (a); 10 (c) obtaining an average PES velocity
for a nultiple (Wrdbediniaf anaverhgd PES selodity frdna the saedmdtionrobdadd ingtept(@n (b) ;
and (d) conparing the average PES velocity obtained ip ste C ith a
pre- ge% 10rrp ! (c obta?ning an a\gerage PE§/ veloci!cy t¥>r amu?tlipqe nurlnger of rgvo(lut)lonvsmof

’ the track by repeating step (b); and

(d) comparing the average PES velocity obtained in step (c) with a pre-set

standard criterion value.

15 2. The method of claim 1, wherein step (a) comprises steps of:
(e) obtaining an absolute PES velocity between two consecutive servo burst on
the track in the magnetic disc; and
(f) adding together the absolute PES velocities obtained in step (e) for each
h pair of consecutive servo burst on the track to obtain the summation of the

20 absolute PES velocities.

3. The method of claim 1, wherein step (b) comprises a step of dividing the
| summation of all the absolute PES velocities by the total number of servo burst
on the track.
25
4. The method of claim 1, wherein step (c) comprises steps of:
(c)(i) setting the number of revolutions for the track to turn;
(c)(ii) storing the average PES velocity of a track obtained in a single
revolution; and

30 (c)(iii) adding on to the average PES velocity stored in (f) for each

revolution of the track.

5. The method of claim 1, wherein step (d) comprises steps of: -



standard criterion value. 15 2. The nethod of claim1, wherein step-@pEC 2003
conprises steps of: (e) obtaining an absolute PES vel ocity between two
consecutive servo burst on the track in,the magnetic disc;, and (f) adding
t oget her the absolute PES velocities obtained in step (e) for each pair
of consecutive servo burst on the track to obtain the summtion of the 20
absolute PES velocities. 3. The nmethod of claim 1, wherein step (b)

conpri ses a step @)iiseitinigribe staedard eriterion valuaif al | the absol ute PES
velocities by th al nunber, of ser bur st n.the track. 25 4. The

met hod of claim i(d ¢ ecrog?pﬁngggk? a(vgsaggéﬁgrvle@ggygﬁtéwggbq step ?Ce)“(l%ﬁthget ting
the nunber of revol utianslatdéritedien vdlacia st (b Metetmineiif the 2V a&hSPES he
average PES velocity of .a .track obtained in a sin revol ution; and 30

(¢) (: i) add:c nghon to YHeeigia g tnonegnal do the s L@Grﬁ?ﬁm‘)ﬂﬁe@ﬂmﬁach
(r:g\r/rgr :Jtsiaggs'? epts ggi(fi?)c%ttié&h%%g?,ﬁ]@%g@?%g{imfédgiéﬁeijaxaﬁé’gﬁféﬁgth gﬁggf%f( c%i terion

val ue; (d)(ii) conpar igreptettbamtherstagdarBeteviehoaluey obtained in step (c¢)

with the standard criterion value in step (f) to determine if the average
PES velocity is larger than or equal to the standard criterion value; and

S (d)(iii) segt iTﬁQnieﬂﬁ)dt(ﬂ%lai&rlaﬁ{‘th&%o%rﬁﬂﬁ?i@% (gf ofﬁéﬁea@%@raﬁ%?epgge?ﬁg d of

velocity is greater than the standard criterion value. 6. The

claim1 furt her (Ddpia inrisgsed nsmbsr plpevelnitionspehen thg astlage PEPyeloaity far  ( d)
for an ingreased QUGS A cdeGY Bl YahBMH critdhGh vifi§ average PES velocity for

7. The method of claim 6, wherein the number of revolutions is predetermined.

8. The method of claim 5, wherein the standard criterion value is determined

15 . empirically.

9. A disc drive configured with a program of instructions executable by a

computer system to perform a method for screening PES (Position Error

M‘Signal) velocity to determine the presence of high frequency PES component,

20 the disc drive comprising: -

a first device configured for obtaining a summation of all absolute PES
velocities on a single track in a revolution;

a second device configured for obtaining an average PES velocity from the
summation obtained in the first device;

25 a third device configured for obtaining an average PES velocity for a multiple
number of revolutions of the track from an output of the average PES velocities
provided by the second device; and
a comparator configured to compare the average PES velocity provided by the
third device with a pre-set standard criterion value.

30

10. A disc drive of claim 9, wherein the first device comprises: -



10 2 revol utions exceeds the standard criterion value 7. The net hod ﬁ:; 003
claim®6, wherein the nunber of revolutions is predeterm ned. 8. The pﬁ%dz
of claimb5, wherein the standard criterign value is determ ned 15
enpirically. 9. A disc drive configured with a program of instructions
executable by a conputer systemto performa nmethod for screening PES
(Position Error gnal) velocity to determ ne the presence of high

frequency PES cé’ntgé ompongy fprebtaning %rﬁbﬁ"éu@(ﬂﬁﬁ‘feiqoﬁg betwggehitwet devi ce

configured for Q:gh@éc{}ﬁ{kgse?vosm%'aqpac na ﬁQFcO 1%'{:t GndES velocities on a
v

single track in a revol ution; a secon &e”con rgured for obtaining an
average PES vel acietondfqoorponte fosadaliregy togethartthaibsothtd PES helotities bbtdiged 6e; 25
a third device &g%;ﬂsgured fo an average PES velocity for, a

obt ai ni ng}
nultiple nunbe 8%?‘?}’(‘3?{)’?‘?56 RO CPRERULVESTVRPUSY OB dtirask 1@ Adaily er age

PES vel ocigies ths sihe@sbrdr thdgbsoRESPES JE¥ELiGgs, and a conparator configured
to conpare the average PES velocity provided by the third device with a

pre- set standﬁ:g‘_ criterion value. 30 10, A disc drive of claim9, wherein
the first devikdheshissdrvesf claimg, wherepdhgsecond devige eomprisagionent f or

obt ai ni N9 an absahid EofhhelPlAGlfinp SN or SORMSBUNPESTAG B St O

a track in a nmagnetic nponent oge r the
absol ute PES velbty(thcttownubﬂ)alimfesdmor‘oursﬂoatmenrack conponent for each pair of
consecutiye servo burst on a track to obtain 5 the summati on of the
absolute PES velocities. 11. The disc drive of claim 9, wherein the second

devi ce conpri geshe disctdivedf 6RIMONGRéreinhe Hindl (iR cbiBrisgdnTat i on of all the
absol ute PES velocities
a fourth component for setting the number of revolutions for a track to turn;
a fifth device for storing the average PES velocity of a track obtained in a
single revolution; and
15 a sixth device for adding on to the average PES velocity stored the fifth device

for each revolution of the track.

13. The disc drive of claim 9, wherein the comparator comprises: -
...a first means for setting the standard criterion value;

20 a second means for comparing the average PES velocity obtained in the third
device with the standard criterion in the fifth component to determine if the
average PES velocity is larger than or equal to the standard criterion; and
a third means for setting the test track to be skipped if the average PES velocity
is greater than the standard criterion.

25

14. The disc drive of claim 9, wherein the average PES velocity for 2 revolutions
exceeds the standard criterion, further comprises a fourth device for initializing

the repeat of all the devices in claim 9 for an increased number of revolutions.
30  15. The disc drive of claim 9, wherein the number of revolutions is predetermined.

16. The disc drive of claim 9, wherein the standard criterion is determined

empirically.



by the total number of servo burst on the track. 10 12. The disc dri gD 2003
claim9, wherein the third device COI"IH’I ses: a fourth conponent for

setting the nunber of revolutions for“a track to turn; a fifth device for
storing the average PES velocity of a track obtained in a single

revolution; and 15 a si xth device for addi ng on to the average PES

vel ocity,stored.t I&nve com hnsm bG8ast 01? etlc rd?sc(u/ﬁfﬁ[ Atqgasp I)ne gkt LREK:

The disc drive 0o 1 a flrst
nmeans for set®f f‘?rkf'gre@ ’é‘ﬁd’ @S%Feip%t u 126 rz? ﬁrﬁq%‘z‘iﬁs f or
conparing thd® %at be PP U?)‘b?%‘?rr?égi‘a YFP‘HEV 5rﬁ?t%‘ dY’vice with the
standard cri tRS?ﬁerﬁ ﬁhl{eﬁ@wp\‘f}h’% ftacko determine if the average PES

velocity is larger than or equal to the standard criterion; and a third
means for setting the test track to be skipped if the average PES velocity
is greater than the standard criterion. 25 14. The disc drive of claim,
wherein the average PES velocity for 2 revolutions exceeds the standard
criterion, further conprises a fourth device for initializing the repeat
of all the devices in claim9 for an increased nunber of revolutions. 30
15. The disc drive of claim9, wherein the nunber of revolutions is
predeterm ned. 16. The disc drive of claim9, wherein the standard
criterion is determined enpirically. -12 17. A disc drive conprising at

| east one magnetic disc with at |east one track; and neans for screening
out disc repeatable runout resulting fromhigh frequency resonance as

i ndicated by a position error signal velocity greater than a presel ected
threshold on the at |east one track.




METHOD FOR SCREENI NG OSCI LLATORY PES W TH 1.7kHz HARM ONI C RESONANCES DEC 2003
ABSTRACT OF THE, DI SCLOSURE The present invention provides a nethod to
screen tracks on a magnetic di'sc in a disc drive for harnonic resonance.
There are several algorithns in the nethod performng different functions

at various stages of the method. At any'¥oint in time, only one track is
subjected to test by the nethod. The first stage of the nethod has one

al gorithm performng the function of obtaining a summation of all the

absol ute Posi ti on METHOISFORaSCREERINGEDSCTILILI AFORY 195§m9‘hel.t7kﬁ1€k- _Anot her
al gorithmperfornms the function_of obtaining the average PES velocity with

the summation of the absol ut e HERMIONICRESGNANCE he subsequent st age,
anot her algorithmperforns the function of obtaining the average PES
vel ocity of a number of revolutions. An algorithmat the final stage

performs the function of comBSTRACT O THEDIELOESRE:| ocity to a preset
standard criterion, which is determined enpirically in a separate
al gorith The track would be failed if the average PES velocity exceeds

the preset standarhegprdstRt ihPehtioa!piSvidds Hmethod to screen tracks on a magnetic
disc in a disc drive for harmonic resonance. There are several algorithms in the
method performing different functions at various stages of the method. At any
point in time, only one track is subjected to test by the method. The first stage of
10  the method has one algorithm performing the function of obtaining a summation of
all the absolute Position Error Signal (PES) velocities on a single track. Another
algorithm performs the function of obtaining the average PES velocity with the
- summation of the absolute PES velocities. At the subsequent stage, another
algorithm performs the function of obtaining the average PES velocity of a number
15  of revolutions. An algorithm at the final stage performs the function of comparing
the average PES velocity to a preset standard criterion, which is determined
empirically in a separate algorithm. The track would be failed if the average PES

veldtity exceeds the preset standard criterion value.

Fig. 1





