REPEATABLE RUNOUT ( RRO) COWVPENSATI ON METHODS AND APPARATUS FOR DATA :
STORACGE DEVI CES ABSTRACT OF THE DI SCLOSURE 1In one illustrative exanple, a
met hod for use in reducing Repeatable Run Qut (RRO error in a data
storage devi ce invol ves obtaining an RRO neasurenent for each track of a
limted nunber of N disk tracks; characterizing the RRO neasurenent for
each track with real and imagi nary val ues by performng a discrete Fourier
transform (DFT) cal culati on on each RRO neasurenent; performng a

| east-squares fit REREATABLERUNOUT RROPSOMPENSATION METHOIDS set  of

(n+l) coefficients of ANDAPPARIETUSTORDMTA STORAGODEWIIESh is a function
of disk track r and representable in the formAlerr](r) = a[err]r[err] +
a([err])r[err] + ... + aferr]r + a[err]; and perform ng a | east-squares

fit on all .of the imaginary wg ? dfepnl %CId nd set of (n+1)
coeff|C|ents of an nt h-order is a function
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the rel ation %err = [err] for all H

{Al err] (r) cERP) eppreiny g fatatstarageedqvifiesinyolyes obtaining an RRO measurement for each
Blerr](r)sin(i(s2[err]/total _sectors))} where Dlerr] is the estinmated RRO
error; r istracktofadimitedrivenberofiNsdisk srecitspchananttrizingithetRRAQ kmeasubsent for eadks an
RRO har moni ¢ nunber; His a set of harnonics to be conpensated; and

t ot al _sect ofrgcki with redl%allnﬁgﬂfa@rva)ﬁessacp&f&nﬂﬁ Adidckie IFotiEesnsForm (DFT)
Advant ageousl y, RRO vari ations ‘across the di sk can be accurately

conpensat ed.fiQfiatir bh ¥sH RROPMEATdmeO e orMing ® IRSYsquafes $17dh all of the real

10 values to identify a first set of (n+1) coefficients of an nth-order polynomial function
which is a function of disk track r and representable in the form A;(r) = a,r" + a(n_l)r("'” +
... +ajr + ap; and performing a least-squares fit on all of the imaginary values to identify
a second set of (n+1) coefficients of an nth-order polynomial function which is a function
of disk track r and representable in the form Bi(r) = byr” + b.iyr™ + ... + bir + by. RRO
15 compensation is performed based on the relation Dgro(r, s) = 2i for at H
{Air)cos(i(s2n/total_sectors)) + Bji(r)sin(i(s2n/total_sectors))} where Dgrro is the
estimated RRO error; r is a track number; s is a sector number at track number r; i is an
RRO harmonic number; H is a set of harmonics to be compensated; and total sectors is a

total number of sectors along track number r. Advantageously, RRO variations across

20 the disk can be accurately compensated for with use of a small amount of memory.
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