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FI ELD OF THE | NVENTI ON The present invention rel ates gen%ﬁﬁﬂ%ﬁ@ﬂ%ﬂ]@c
“drives, and nore particularly but not by limtation to a matic
gain control values in the disc drive td obtain a nore accur at®ispndi cati on
of signal anplitude. i o BACKGROUND OF THE INVENTION In c } i sc
drives, a plurality of discs, with recording surfaces, armﬂmmmmnmmf
nmounted for rotation about a spindle. A transducer is supportgg Droxinmate
to the rotatable discs to access data on the disc surfaces. In order to

wite data on the disc surface a wite signal ~ s is provided by a disc
drive controller, through conditioning circuitry, to the transducer, and

the 't ransducer eReaiepeuY OB AR EOR N AR BN R0, De
witten on the 8 sﬁ%%ﬁ%&ymé%ﬁgmﬁ%g%@@wgaﬁm

which is indicative of the data en 20 di sc surface. The signal
is provided, again through conditioning circuitry, such that it can be used
by a remai r}der of the circuitgmmm&uri ng the wite
operation i's conventionally r e channel, while the
circuitry used duripy ﬁx@@eﬂt@ﬁ@erﬂﬂﬂfélét@%&ér&l&n&ﬁ&% aR3bd ¥ntigherd €d to as
the read channel. The read and wite 25 Thannels can be inplenented in a
sem conduct or meticularlydfue moety timitetidnhie avesdfingaiteenatiegaialcontrop. 2 The
conditioning circuitry used in the read and wite channels typically

i ncl udes a pr eskwes inithe disedirive to abdB @ MOFASUEA indratien of 18Ny a vari abl e
gain anplifi era.r%g@t%d%rearrpl ifier is used to anplify the signals to
appropriate level's, while the automatic gain control circuit (or variable 5
gain anplifger) is used togREKGROUND dEsTHEANVENTIONevel . The di sc
surfaces in the disc drive typically 1nclude a plurality of concentrically
arranged dat a tracKs chovestiaal digciditves mplualityRd{clisasawithtreeoiling

conventional ly df vi ded into | ur al i t%/ of _sec%or S, eaa&g& whi ch i ncl udes
a plurality ofsudiacespentypicatygaournied fof ptaton Abprfmspin field where data

is witten to f N j tor. In
order 1o accedt EhE o SR SLEY b e e e AR S Ba on ¢ om
the disc surfahesli®sutfacts Indrderys weite fatatdrethdidise siifdcaces)itesigralvo syst em
is used. The servo system noves the transducer 15 (sonetinmes referred to as
t he data had)is paevided pyreedise deize contralderdfiyough cpadisioning gsaiitryol® t he

transducer at esired concentric track |location. As the disc.rotates, the
transducer cant_%terdﬁ?é‘sg%eésgmgﬁ'b%ﬁﬁqs e %IEC@?ST’ g‘%ﬂ“?ﬁ%‘ f?PJS%?niﬁ%‘ée t?gnal_
anpl i tude obt aha@ALLId BOWYRE, Hedk disé Selthce. TGRS 8 réddBog&alibAN@e- T 0- noi se
rati o. Because of this, careful nonitoring of sighal anplitude is often

useful in drivdist surifaaps anchenebadivedo deantragsdBec andr thedransdizoey and head
screen typically includ for

| e, .. devel gpj i file,
characteri zi ngﬁ%&f@??‘ r%r% ﬁlg?ald‘f%’g S @?%%E@%%Qaé%cgagébgc € 1I‘O (r)? ![ hg
vari abl e opj n REPLIFAE! THE il & SvidRDS3a NNt G tiaRudG. Ay f ace, etc.

circuitry, such that it can be used by a remainder of the circuit. The

circuitry used during the write operation is conventionally referred to as
the write channel, while the circuitry used during the read operation is
conventionally referred to as the read channel. The read and write

25 channels can be implemented in a semiconductor device referred to as

the read/ write channel chip.



.Monitoring the signal anplitude has, in the past, been done using

dirgi tal -to-anal og converter (DAC) register values fromthe automatic gain
control (AGC) circuit or variable gain anplifier (VG circuit. This gives
a value which is indicative of the actual head signal |level. 5 The AGC or
VGA is typically located at the first fuhction block of the read/wite
channel chip. Thus, the information collected fromthese sources has a
fairly close representation of the signal anplitude, just after the
preanplifier. However, in a disc drive inplenentation, the AGC adapts to a
1 o new | evel upon every read gate. That is, when reading data froma
track, there is a read gate signal generated for each sector on a track
and the AGC is configured to adapt its output |evel upon receiving the read

gate signal. In reomcﬁﬁﬁ?%ﬁcgﬁg%ﬁ%%g{;gﬁgﬁa writlchnslSt ur bances

such as repeatabl e run out a e run out ) 15 have

becore a rel atiiy‘pﬂdaylrdﬁﬂlrdas o peemplifier. ardharnatifolxseticsgai coslirsk difdagsres occur,
the gain of the anplifier correspondingly fluctuates along the track. Thus,
AGC (or VGA) vavasablegrineamplifier. ohheopreanudifisr iswsedaptasmplifyshe gigaalst er ent
fromthose col] ected an gnother, segtor of the sane track.. This es it
very difi cul t AP HORRR PR Whis BiePutpmabl gl Shheid) B [ot RIS
difficult to repheselifidR Ael48mdirath alaesRéd &Rkl fevge. This drastically
affects the performance of any drive perfornmance operations (such as
testing or tuning) Thmdisosutfacs iAGE disc d@&euppiceBy ivdadea phuwalityopler at i ons

can include mcrotrack, profil IH?&"@ rea e;{ witer, ﬁ%fse_t tuniR%, and the
setup of def aufancerdaically Arxanggsl data acksgn gtoring infsmationy dagh daty

Enbodi ment s of els E 1 mvent i : ' j t esses,
one or nore oftr%1 elsf’%Og?g%ﬁ%ﬂea?l &p@%lﬁgﬂ@g&%hﬂﬁ@&e&% %2?’ egﬁlc/g%@ges over the
prior art. SUMMMRM SR plitralitNVENT<bhEfidlas.t TRe BERBEAEuLB WRTHEA BBl a
representation of a signal level on a data head is obtai ned by combi ning

t he si gnal 10 evehereadateds wwittesdpdhel seaior, enddram twhich data is @eacdbfronttiies nmakes
it much easier to lock on to a relatively accurate representation of the
actual track s?eﬁﬁ%ﬂ anplitude, even in the presence of servo disturbances.

eSS peToo0 T RS ESERL A 8 Bk gerganace 1o averaged

information from the disc surfaces or write information to the disc
surfaces) a servo system is used. The servo system moves the transducer

15  (sometimes referred to as the data head) radially relative to the disc
surfaces to position the transducer at a desired concentric track location.
As the disc rotates, the transducer can thus access each of the sectors on
the track.

The signal amplitude obtainable from the head directly affects its

20  signal-to-noise ratio. Because of this, careful monitoring of signal
amplitude is often useful in drive tuning and head screening. Such drive
tuning and head screen typically includes, for example, developing a
microtrack profile, characterizing reader/ writer offset, setting up default

values for the variable gain amplifier in different zones on the disc

25  surface, etc.



.of the signal anplitude values is done in hardware to reduce processing
tirme and the nunber of firmnare cal culations required. In yet another

enbodi ment, a deviation is obtained for the 15 anplitude val ues
~correspondi ng to each sector, such that aberrant or erroneous sectors can
be identified and treated with desired r®nedial action. The present
i nvention can be inplenented both as a circuit configured to calculate the
anplitude value, and as a nmethod for 20 obtaining a reliable representation
of signal strength. The invention thus mtigates the effects of servo
di sturbances and can be configured to detect nedia defects. Qther features
and benefits that characterize enbodi nents of the present invention wll be
apparent upon reading the follow ng detail ed 25 description and revi ew of

t he associ ated draw - | P H NG 1is an
i sonetric view of \éM 9&8”85?}\1/55%&5%0 r gﬁ?@%ﬁe§ﬁ§’ E%%l rre%%:lhg} t he
present i nventdigftal—ﬁi—&ﬁlo@ coeerberdDAQregiterdfaluiisCrorilthe aRinsatic sect or
nunber for a s disc drive with excessive repeatable run out and for a disc

drive without g3itaeestrob(ALGpairatit er yaninhbe gainrasaplifier (V614 cimui. Thiss a bl ock
diagramillustratin system foy. averagi ng AGC val ues .in accordance with

_onegenbodi mntglg?s?%gﬁlﬁr‘égj&ﬁﬂs F}?\_@@%&Vﬁ&%%ﬁ@%ﬁ% %%Tarlzh’v " register val ues
N accor dance i t N BREABCOOPTBONTEBIcal 1dIRAHARE R ONAR RIS, O 15 @

fl ow di agram further eration of but one enbodi nent of the
present i nventthemread)E¥fitd cHankeBERp PThOY the infoktdaTiBA TbNéctédvEOb bl 'S 15

FlGLiTs and Ss%rtrsz:e[si }Sas\g fg\ill\{lyol:losae Eépigseggﬁ\g% c:»Lfotge isi%nﬁ?.it&?ﬂitude, just after
the preamplifier.
However, in a disc drive implementation, the AGC adapts to a

10 new level upon every read gate. That is, when reading data from a track,
there is a read gate signal generated for each sector on a track, and the
AGC is configured to adapt its output level upon receiving the read gate
signal. In recent disc drive technology, however, servo disturbances
such as repeatable run out (RRO) and non-repeatable run out (NRRO)

15 have become a relatively common occurrence. When these servo
disturbances occur, the gain of the amplifier correspondingly fluctuates
along the track. Thus, AGC (or VGA) values collected from one sector
are often vastly different from those collected on another sector of the
same track. This makes it very difficult to lock onto a correct AGC value

20 and also makes it difficult to represent the actual head signal amplitude.
This drastically affects the performance of any drive performance
operations (such as testing or tuning) that utilize AGC or VGA values.
Again, such operations can include microtrack profiling, reader/ writer
offset tuning, and the setup of default VGA or AGC values per zone,

25  among others.



.embodi.ments of the present invention are useful. Disc drive 100 includes a
housing wth a base 102 and a top cover (not shown). Disc drive 100 further
i ncludes a disc pack 106, that is nounted on a spindle notor (not shown) by
a disc clanp 108. Disc pack 106 includes a plurality of 2o individual

di scs, that are nmounted for co-rotation 4bout central axis 109. Each disc
surface has an associ ated disc head slider 110 that is nounted to disc
drive 100 for conmmunication with the disc surface. In the exanple shown in
FIG 1, sliders 110 are supported by suspensions 112 which are in turn
attached to track accessing arns 114 of an actuator 116. The actuator 25
shown in FIG 1l is of the type known as a rotary noving coil actuator and

i ncl udes a voice coil nmotor (VCM, shown generally at 118. Voice coil 6

notor 118 rotates ﬁﬁg& a pivot
shaft 120 to positi onHﬁ(i snjc ?%Webﬂeé&ﬁg%‘sl reglel%a ta &%&%hg} an arcuate
path 122 bet weehirassds, Smei dtmaoretbfahedessr okRér pidblans|iand cffdrethel anet er 126.

Voice coil nmotor 118 is driven by servo electronics 130 based on signals s
gener ated by t?ébléﬁtaﬂﬁé%mﬁﬂﬁmmaftorrput er (not shown). As is discussed in

t he background portion of t g{l al | evel obtainable
fromthe head (or transduce +ts signal -to-noise
ratio. Because of this, jhapg éseﬁ%m{doaga%g%&@némﬂ%f 28kt ider i s often
useful in drive tuning and head screening , for 1 o reasons stated in
t he backgr oundrpar tdatan lm‘adt e obpeined i byt dambininge tASGigahludsvehseaaesat ed with

each head can vary 1@51 due to servo disturbances, such as repeatable run
out. For examplostespprgling tonmpse dhap gpR sertoncd Niamakesaig WE‘Fhsﬁéﬂgretﬁ or

nunber 202 for al gb n It
can be seen ¢ et Bhad Ayl SRR rEER G R RECHGRL et ol Monever
FIG 3 01| USt ahSBndice e (b phedeAGKoN RS IIRBLEHS Sector number 202)
for a disc drive without such excessive repeatable run out. These Figures

i |l ustratellt hat t hdnrapedimbedioferthheAGPresentatign)ofthe signad asrditddedint i cal |y
different from sector-to-sector, ere sectors ex erlenéﬁ seryvo |

di st urbances. 2FRIRSED QVer 4B guiif maglk, Ingnather anpadiment, SORBIRatiR g on
such sectors, @anyek I systens
whi ch tended 15 BOsEH sinpltefde VolES H o b b e G A pINeRAR, “Yasic.
Henceforth, faimpanfakesudiber bf firdvatesalculations requiged.erm AGC wi | | be
deened to |ncI ude VGA, and vice versa such that an AGC conponent may be a
VGA conponent i nstléa(zlet anpther gmbedimenty ek c%ﬁva@tfcamlﬁlq’hrgmedt forg the syst em

300 whi ch dr ess robl em m 300 | ncl ude

control 6@# ?SIEQEJ&PHEW%I %A rl‘ é&slﬂatgegng%%%\%/wrl te
preanpl i f' ers e%%eo%aééct%w caﬁdoeald%haﬁeataﬁ@%aéealm aBar&f rédegdiscs in 5
di sc pack 106. System 300; also includes counter 306, register B (designated

by nuner al 308&)q’aonumﬂ ng node 310, register A (designated by nuneral 312),

averaging circuit 4, optional deviatiop generator Jb6 and optj onal
conparator 318. In BFeERERE STRFRFOT St Pe o SEeaH offp 38 érF‘\‘i‘"é“fLOO in
order to wite, (;l%g [ S lg to AGC
bl ock 302 where chgvtgl §£1c E{)Sgﬁt%é 1%&1&” %ferradnréﬁe]aaw% m%ea re SI gnal

|l evel s. Thg Slcgftahmhga}i)éliabléi%brb@mﬂ@@ﬂ of sigRalteshgih.i Thetsvediénahds on to
head 110 which wites the information to disc surface 111. In order to read
dat a from di scmitigates hel pifeetseofdberyoi disturbaneas ard sanyee wonfigatbdl 1© whi ch
generates a r gcl s;{gn&, d| catl ve of t 5 the data encoded on the surface
211 of the di s¢eresf ‘f‘gldﬁ ‘i's provided to read/wite preanplifiers 304
whi ch anplify the I iiader of
the circuit. The a%?ﬁ?feat g‘%gérﬁls%%éﬂgféy\ln degpt o&zfé%e%b?gﬁﬁ%ﬂ r.%tg%d back
to the contr ol pesentdnvemidon evilibel ajgparentcupom yeading the éclbowing déteiledmpl i fi ed

read signal. 20 As discussed aboyv the present invention nonitors the AGC
25 description and review of the associated drawings.



.value in AGC circuit 302 to obtain an indication of the signal anplitude
recorded on disc surface 111 and generated by head 110. In order to
accomodat e servo di sturbances, but still obtain a relatively accurate
representation of the signal anplitude, the present invention averages 25

t he AGC val ue over a nunber of sectors im order to average out aberrant
sectors having val ues induced by servo disturbances. 8 In the enbodi nent
first described, the average is taken over an entire track. Thus, in the
enbodi nent shown in FIG 4, register B 308 is configured to receive the AGC
val ue from AGC 302 upon each read gate signal. O course, there is one read
gate signal per sector. Register A 312 5 is configured to hold the stxm of
all AGC values, far all sectors in the track. Thus, during operation, when
the first sector is readggrife RIPTHSNIOP PR BRI WS icgect or is | oaded
into register B 308. Thah‘eqﬁr‘vzm—vm-@[ he current val ue
in register A 312, K. $4sman Boni@de vk of Hdneelriveaniadbdidahcy ditheorien 1 egi ster
A 312 is zero, the value 10 |oaded into register A 312 is the initial AGCC
val ue. Wen heemgbadimesiobthe presenttiaventian.sect or and the next read gate
signal is received, the,AGC val ue for t sector is |loaded intp register B
308 and | s added + 2 A0RAE BrARRACE TGt Bfrows stLAuhAHORG  mode
320. The s i § : ' ' i n that
regi ster Bt%n08&lf$53ﬁgfg\?ﬁt? eeé%‘e’%F%e%{%&ﬁgg%ﬁtean?oﬁgs%%%gﬁggR?o the given
sector then bedxgssieartpehadicstarod, bpedtblelis t he sum of all AGC val ues for
the track thus far._The read gate signal is also provided to counter 306.
After the entire tritk4naa binskliagram illusErating dieyeteah i ayetpgang &defses
counter 306 to %lo be rese and..al so ¢ in counter 306 to be

v drSiidancd Mef olC oBHA Rl T e RBADORNANE] 20D 0 2

| oaded into ave _
count of the nunberpief 5iBR¢kAa R%idt6r Galued ieabFlIREe Witls&ed Or's) for whi ch
AGC val ues have been sunmed and |‘oaded into register A 312. Averager 314

si mpl y di videserhbedimereiof Wiad peesémtrinyértiom.ack in regi ster A 312 by the 25
nunber of sectors read to qgbtain the average. This is indicated by equation
1. 91 N1 AN FI 658 aﬂoeqdlagr%aéuvﬁ@rrﬂluﬁﬁagngaﬁsx@%ﬂ@éwnm is the
total nunber o | I -t . i he final vafue in register A which
represents theé%égglérgéenﬁgfi@%pﬁegfﬁt(eﬁ%gﬂﬁ? ie track; and B(n) represents the
AGC val ue for the nth sector.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

15 FIG. 1 is an isometric view of a disc drive 100 in which
embodiments of the present invention are useful. Disc drive 100 includes a
housing with a base 102 and a top cover (not shown). Disc drive 100
further includes a disc pack 106, that is mounted on a spindle motor (not
shown) by a disc clamp 108. Disc pack 106 includes a plurality of

20  individual discs, that are mounted for co-rotation about central axis 109.
Each disc surface has an associated disc head slider 110 that is mounted to
disc drive 100 for communication with the disc surface. In the example
shown in FIG. 1, sliders 110 are supported by suspensions 112 which are in
turn attached to track accessing arms 114 of an actuator 116. The actuator

25  shownin FIG. 1 is of the type known as a rotary moving coil actuator and

includes a voice coil motor (VCM), shown generally at 118. Voice coil



.The final average value stored in register A 312 can then be used in
perform ng such drive performance operations as drive tuning and head
screening. For exanple, that value can be used in the mcro track 1o
profiling procedure, the read/wite offset tuning procedure, setting up
defaults for the VGA(or AGC) per concent&ic zone on the track, etc. The
averaging is also illustrated by FIG 5. FIG 5 shows a plurality of
different values stored in register A 312 and a plurality of different

val ues stored in register B 308. Initially, the value stored in 15 register
A is zero. However, after one read gate (e.g., after an AGC value for a
sector is read), the value in register Bis the AGC val ue associated with
that sector and the value in register Ais Al=B. After another read gate
(i.e., after t IAnLedl is the ACC
val ue for thelﬁgggﬁgég%%Fggﬁﬁgg?q?%gﬁgg%ﬁgggg&?h&gg%ﬁgfgghgéﬁém) =Al+B

whi ch is the~whaftf120 8 pesitibmhédi M0 0ver ftekifealcRits rthéghheas.arthee a third
sector is read, the value in register B wll again be the AGC val ue for

t hat sector, \tithé22 betweghaalisainnerydigmeter A24andl ajsiscagrtgodiBmetdrdR6i s t he
previ ous sum i .registe L us.the AGC val ue for ctor 3..This continues
et 1 at1 N seraib ibmdlpr R i iterbty Aetiforist 1980 s siggls 314
averages the v, i t 0 AGC values in
register Ar}an F@aﬁelﬁ}éhié%ﬂéggo?ﬁgan@égg?ﬁg?}egg%(%tgﬁgwp ad and repl acing the

average val ue in r e stdiscubseddn the baskgrouhd partongé thelbeécifnutidn thace t hat
val ue in any other stora%;a | ocation as well. F is a flow diagram which

urther i1 o SRS, OPHREIE GPTbthe 58 (@rbampdheset) B0 directyrates
e on, TtilsgblBet s A BkeA O & sl ki BERMPR e 9G0BL L Lo
A5 Sormenert HRBIGBSSUEE: e 18 nBvea ity et ) b o
st ored i n regisasms|stated 20 e Hdokgrawnd palitivat o dhé ypdiificitiofDthe AGE val ue from
register B 3Oavailaes associated with each head can vary widely due to servo
disturbances, such as repeatable run out.
For example, FIG. 2 shows a graph of AGC value 200 versus
sector number 202 for a disc drive which has excessive repeatable run
15 out. It can be seen that the AGC value varies widely from sector-to-
sector.
However, FIG. 3 illustrates the same plot (AGC value 200 versus
sector number 202) for a disc drive without such excessive repeatable
run out. These Figures illustrate that the readings of the AGC (or VGA)
20 value are dramatically different from sector-to-sector, where sectors
experience servo disturbances. Thus, if representation of the signal
strength is based on such sectors, errors will likely occur. This is
exacerbated by past systems which tended to monitor the AGC (or VGA)
value on a sector-by-sector basis. Henceforth, for purposes of this
25  description, the term AGC will be deemed to include VGA, and vice

versa such that an AGC component may be a VGA component, instead.



.then summed with the value in register A 312 (which is currently 0) and the
sum from sunm ng bl ock 310 is placed in register A 312. The read signal for
the next read gate is generated fromdisc surface 111 by transducer 110 and
is provided to AGC conponent 302 1 s through preanps 304. These steps are

i ndi cated by bl ocks 406 and 408 in FIG 6. The new val ue from AGC conponent
302 is then read and stored into register B 308, and is added to the
current value in register A 312 by summ ng bl ock 320. That sumis then

pl aced back in register A 312. This 20 is indicated by block 410 in FIG 6.
It is then determ ned whether there are any additional read gates for this
track (i.e., whether nore sectors need to be read for the current track).
This is indicated by block 412. If so, processing continues at block 306

where the read si gm.h%%g\ék%h&iﬁ%sﬁﬂg%?&%n%wm 25 value in ACC

component 302 is read out and c Ined wt he’current value in register A

312. Once all aldredses geis posisiemn Sybtent 800 #wiudes atkohatiegainkbnbh@én read,
processing proceeds to block 414 in FIG 6. Block 414 indicates that
averager 314 d&GG) en wiablegainamplifind¥GA) qicuiel02r kead/yaite for this track.

As di scussed ahave, ;.t.hi Syd,5:.d0 asical ly diyviding t rrent sumin
regi ster A 312ipr ?9\%‘?(1:1 lerzz’pdrzléls‘garf?’sﬁq)%ned)%ahslcgfu%ielhﬁcﬂ?f%?f;geggﬁ'csﬂe sectors
inthis track)dimﬂadl@méot@bte&wm%ls@hdm @ah&s 308Heaist@d i n counter 306
(which presents the total "nunber of sectors read). OnCe the average val ue

i's cal cul at ed (desighatediby3lumerah808)i sumdring @ogde Sl Gmegistee A fdesigriabeds (such as
et orm nod. TSRl D pkerpasttuR Heop el BRI R
ey eusly. ! RIS Rl RS 10 e
up defaul t AGQivadties 100) ik dederzoneriteaddta td isReliffatd 1M, agatife signdthds 4 an
addi ti onal use of system 300 is
10 provided to AGC block 302 where its level is brought into conformance
with desired signal levels. The signal is provided to read /write
preamplifiers 304 and on to head 110 which writes the information to
disc surface 111. In order to read data from disc surface 111 the disc is
rotated relative to head 110 which generates a read signal indicative of
15  the data encoded on the surface 111 of the disc. That signal is provided
to read / write preamplifiers 304 which amplify the signal to a level that
can be used by the remainder of the circuit. The amplified signal is
provided to AGC circuit 302 and back to the controller, or the remaining
circuitry which receives the amplified read signal.
20 As discussed above, the present invention monitors the AGC
value in AGC circuit 302 to obtain an indication of the signal amplitude
recorded on disc surface 111 and generated by head 110. In order to
accommodate servo disturbances, but still obtain a relatively accurate
representation of the signal amplitude, the present invention averages
25 the AGC value over a number of sectors in order to average out aberrant

sectors having values induced by servo disturbances.



dllustrated. For exanple, the systemcan determ ne a deviation in the AGC
val ue from adj acent sectors and thus determ ne whet her the AGC val ue
corresponds to an aberrant sector which has excess servo disturbances. In

t hat enbodi nent, the AGC val ue from AGC bl ock 302 20 is provided to

devi ati on generator 316. Deviation generfator 316 al so receives an input
fromthe value currently contained in register B 308. The deviation
generator determ nes a deviation of the AGC value of the sector just read
fromthe AGC val ue of the sector just previously read by inplenmenting the
mat hemati cal expression shown in equation 2: 1 N1 2 25 DN = N~ ~B(n) -
B(n -1)~ Eq. 2 n=0 12 where n is the sanple nunber; Nis the total nunber
of sectors read; B (n) represents the AGC value for the nth sector; and 5 D
i's the deviation. 'InkAg eHDOIRhANfINRHERrBRACHA R s BIIRRKvE Gl S Provi ded
to conparator 318 which conpares the instantaneous deviation value to a

t hreshol d deviattirertrackl Tausa0.th¢ émbbdirdem shiooninEud, feptsterg®fes it or 316 i s
| arger than the predefined threshaold valuye 320, this indicates a faulty 1 o
sect or (eithercoé‘g’cgé‘lﬁé‘gt%\‘“%%é@%ﬁ%cyélﬁ@ B IAGE N2 ypongach reachgate def ect )

and an eppropriaha (GLiEARhol SN RSN YLARE rINLe, aldpne of her

remedi al action be tTakeh such as ‘map SEcC r'remving its

val ue fromd heisaygfigg@ed tbthoid e shralos a1l PEGOhAks] fatlllsdetops @S@et i nvention
can be 15 inplenented w thout averaging an entire track. In that

embodi nent, r elgack efhuys, during@pemtianguhen the figstsector preadothe®GEum t her ei n
such that a running average can he é)q%egi,ned for 'éﬁgqér ck. In that instance
t he devi ation 6"3}’:%%% t geqtorig & IppRregisten el PETRBSIETt he runni ng
average and the;guid m%a’Wi]'ﬂ?ﬂ’ié)cﬁ M&ld@i‘x&'@éis?&%?fiz, He:;tL%ﬂﬁﬁn the 2o

present invention can be utilized 1t only sonme”ot the sectors are aver aged,
rather than evesde SI0n@Pitcesthetinitial walak inrdgistei ASIRe3@0] tHenw@iné i on can be

applied to other channel and preanplifier blocks, such as the phase | ocked
| oop (for iU edeadedintadeginiesd s tlae inigy! AGE vadue. sWlealhegdd1Pt y noni t ori ng
in the drive. 2s Thﬁe valpﬁt;es tderti ved @gereef rom are use? ul_when rERni toring or
Mt gating heatCORHTRT TR S50 tBhanch i A e, BF Stat e e L Shoul o
al so be 13 ngtedyiinatorl ihgt MEIGHloddaUSREd RBistéHB BB AnPiseRRad i n either
firmvare or hardware. If the invention is inplemented in hardware, this
i nproves test therarsnd vakelinesgittee Adé2dndammiog nbide Bi@r Ehe sumeke such
cal cul ations. Thus, the present invention provides a nore reliable
then placed in register A 312. Thus, it can be seen that register B 308
15 holds the specific AGC value corresponding to the given sector then
being read. Register A 312 holds the sum of all AGC values for the track
thus far.
The read gate signal is also provided to counter 306. After the
entire track has been read, the track change signal causes counter 306 to
20  be reset, and also causes the value in counter 306 to be loaded into
averager 314. Thus, the value loaded into averager 314 is the count of
the number of read gates (e.g., the number of sectors) for which AGC
values have been summed and loaded into register A 312. Averager 314
simply divides the final value for the track in register A 312 by the
25  number of sectors read to obtain the average. This is indicated by

equation 1.



.representation of signal strength corning fromthe disc. This is done by
averagi ng the AGC (or VGA) value. This mtigates the affects of servo

di sturbances on later analysis. It also allows the repeatable run out
optional detection sectors affected by, or nedia defective sectors, so that
1 o renedial action can be invoked. The $resent invention can include a

nmet hod of determining a signal level of a read signal in a disc drive 100
generated by a transducer 110 fromdata witten on a track of disc 106. The
met hod i ncl udes providing the read signal corresponding to a first portion
of the track to 15 an automatic gain control (AGC) conponent 302. (Such as
at step 400). An output from AGC conponent 302 is stored, and that output
value is indicative of a level of the read signal corresponding to the
first portion (e.g., gsgqtor) of the track (such as at step 404). The read

signal corresp ggl_t econd rtion (e.g., sector) of the track is
al so 20 provi dg ?omhz:%&z corrpo%oélh{l 302 (such as at step 406). A second

AGC out put val ue fromPffe AGC conponent 302, that is indicative of a |level
of the read signal ﬁ@g{a%qm A0 the second portion of the track, is
& T outp

conbined with th I'rs ut value to obtain a conbined AGC out put

val ue (such as at s\eptkliBlal nintlidr\o¢ s@@bisqea@nce operation is 25 perfornmed
utilizing the conbi ned AGC out put, val ue (such as at step 416). 14 The

step of storing t heAyisthe\ibamalowlpein segister A avhichec¢prdsente tei avenage r ead
gate signal_ for the firs ortion of the ,track; and storing the first AGC
out put val e in response‘&gg yelugitor ths tacs ?’é‘gd gate signal (such as at
steps 400 and 402).g CQ§@ il | d 5 second AGC out put
val ues can incl ude r(-leng?p\%%gltgﬁ}eea gﬁggfs(%rgﬁgﬁﬂﬁgédﬁe second portion of

the track, sunmm ng THeefifidlfaseraged abecsiorbditGegistar A 3V2tarethenrba@egonse to
receiving the read gate signal to obtain a sumed val ue, and storing the
sunmred val ue (Bpreifaaming seeledriye pprfommanca eperationtortinyaiindag andr t her

i nclud ' t h d 1l I nber, .of d gat [ |
recei ved for UHETFEARTNE AT RETPICs fas Valin AnbrdRef B o FiedEd g a 1 ead
gate signaj, asﬁx‘%ﬁﬂiﬁ?iﬁp&&&e%@'r&%ﬂ/ WAk bffdet @Jnihggurbéé%ﬁﬁe,%ﬁgi%iﬂg} ng the

AGC out put val ue as iated wth the given porti of the tr th the
sumed val ue idefaekplortbe M&A(0B AGCEpen cugcentrizambnganathsitgiek) etcand storing a

new summed val ue based on that conbji nation n be repeated for a plurality
of additional portibMATaging 1 ?E@Ru‘(%'%?fih)é%g@- gt%SAF@S‘@-W@laZ). The new

sumed val ue c . ikgnal s
received for tﬁ@”@?ggﬁ%?@&%g¥g¥ﬁg?g%*%0ﬁ%¥%§%92§83%ngﬁﬁﬂggﬂﬁﬁ%fsuch as at
step 414). 20 diffeasiflivial @iz, stdro€l ifl régitepBrI08! Mwikia Ry oPefalicdisregigin | ncl ude
drive testing and drive tuning operations (such as at step 416). The
present i nifentiegisterah imtere. lowensireaftariang raad gatedeigoafist apkGorvalugy a dri ve
performance opgration on a.disc drive 100 havi jsc, 106 wi.th a data
Prack i vi ded Phaceassteadult ulhelPeteente 2 Aek) JabeRerdns daca i n
the sectors onyfdqnhf &E%%r%‘a th@%gldégntrggis%t@isff&%.t he sectors by

generating a read signal (such as at step 400). The

After another read gate (i.e., after two sectors have been read) the

value in register B is the AGC value for the second sector, but the value
20  inregister A is A2=A1+B, which is the®um of values in the first and

second registers. When a third sector is read, the value in register B will
again be the AGC value for that sector, while the value in register A will
be A3=A2+B which is the previous sum in register A plus the AGC value
for sector 3. This continues until all N sectors of a track have been read.

25  Then, averager 314 averages the values by taking the total sum of the



.-15 nethod can further include generating an automatic gain control (AGQO)
val ue indicative of a signal anplitude of the read signal (such as at step
~404) and cal cul ating an average AGC value over a plurality of the sectors
(such as at step 414). The nethod can further include performng the s
drive perfornmance operatifon based on tB& average AGC val ues (such as step
416). The nmethod can further include determ ning whether each stored AGC
val ue deviates fromone or nore other AGC values by a presel ected anount,
and if so, identifying a sector associated ~nTith the 1 o ACGC val ue that
devi ates by the presel ected anbunt as a deviant sector and summ ng only the
stored AGC val ues associated with the sectors that are not deviant sectors
(such as by utilizing deviation generator 316, conparator 318, threshold

devi ati on-si anaic320,a0th fkiya SRELALIAALIGR! B r38Rber oFSedfledddit i on. the

i nvention can inclu rive rr’sing a dis aving a track

and neans for ﬂ&lm’pﬁ@h%ﬂuﬁmnﬁﬁ@%ﬁe% gasteARDIOf dofiRsd, Bdlaver@gart he track
(such as system 3(%(2&@ The neans for determ ning can further include neans

for averagi ng & place chafaiatue bramodthenstoeagalecatiomamwyell. of sectors on
the t Kk h K 6 20 314).. T f det ] Ni |
ol ude. means foriHiGhBit TRy ABerAhiSE FithaTiusThies SpRaBon A E Rl ud ng

the aberranf pgid érﬁeédﬁﬁé}goﬂﬁé Phds Bk iﬁ%é‘x‘iﬁb@sFi%tP%Sr_eg’&@ﬁgpgozjtﬁé- It is to

be understood that even thoug umer ous characteristics vant ages of

various enbodi fimbteadogate iegdrievatet ifrom bidscsubfaea 13Eby Bead (radsdutef)he
foregoing description, together with details of the structure and function
of various embbld iietigadpigmbisipreuitaddn, AGkicompanens 304 tupugh 16

illustrative onl ang .changes nay. he .ma i.n, det aj e | y in matters
of Structure soIIPae B St R Y pREkSI0 R o esen
invention to t{Re Mdﬁut@fﬂrﬁmcmaﬁfﬁ@heﬂtmiblﬂeerbfe@acarﬂeﬂ@fealmrfleg@{e@g of the

terms in which the appended clains are expressed. For 5 exanple, the
parti cul ar 1@l eB808.sThimyis iraligated pg rddakgtOdn Thee aae frooutegistappBO&imt i on f or

t he averagi ng system whi |l e maintainjng substantially the sapge functionality
wi t hout departa‘ﬁﬁ stmgRed pat p‘@%a%i ’?ﬂﬁt‘i’rt‘&gﬂ%(ng‘%‘rlég%‘f{?nﬁg%ﬁ?‘g on. In
addition, alth - f&bﬁﬂ i I: einis directed to
a AGC system f%‘rlé%gr%lﬂggpgrl g‘{el{lgﬁ W ﬁlggﬁgfe%ﬁg%grlggﬁd%?’gg' by those skilled

in the art that theTheastdigslbr thegeRt RGENaté Ryhleled G descappl i ed to
ot her channel bl ocks, w thout departing fromthe scope and spirit of the

present i nvent $unface 111 pywenpduserd 18 aveDs psovided Ao e samgiongat #2ni ni ng a
i || | d si i dj dri d
rom data 5 i ¢ terueh Breandt PiorThelarleh® afe inkEe-drL By Bldes 2t Rt EPdEk “havi ng

at least a firpjgportion and a second portion, the nmethod conprising steps

of : (a) obtaining a conbined read signal |evel value indicative of a
The new value from AGC component 302 is then read and stored

into register B 308, and is added to the current value in register A 312 by
summing block 310. That sum is then placed back in register A 312. This
20  isindicated by block 410 in FIG. 6.

It is then determined whether there are any additional read gates
for this track (i.e., whether more sectors need to be read for the current
track). This is indicated by block 412. If so, processing continues at
block 306 where the read signal is provided to AGC component 302, the

25 value in AGC component 302 is read out and combined with the current

value in register A 312. Once all of the sectors on the current track have



~value, of the read signal generated froma plurality of different portions
of the track; and (b) performng a drive performance operation utilizing

t he conbi ned read signal |evel value. 2. The nethod of claim1l wherein the
obtaining step (a) conprises: (al) providing the read signal corresponding
to the first portion of the track to anldutomatic gain control (AGO
conponent; (a2) storing a first AGC output value fromthe AGC conponent
that is indicative of a level of the read signal. (a3) providing the read
signal corresponding to the second portion of the track to the ACGC
conponent; and (a4) conbining a second AGC out put value fromthe AGC
conponent that is indicative of a |level of the read signal corresponding to
t he second portion of 18 the track with the first AGC output value to

ohL LT, CortIEh 468 it g plecangbic, Thenme eSutkachm 2 et
the first portindicatds thhateragds,31drdlculates the average AGC value per read
gate for this track. As discussed above, this is done by basically dividing
the current sum in register A 312 (which represents the sum of all AGC
5  values for the sectors in this track) by the total number of read gates
contained in counter 306 (which presents the total number of sectors
read).
Once the average value is calculated and block 314, the disc drive
performance operations (such as drive tuning and testing) are performed

10 utilizing the average AGC value determined. This is indicated by block
416. Of course, as indicated previously in the specification, these
performance operations can include such things as microtrack profiling,
reader/ writer offset tuning, setting up default AGC values in each zone,
etc.

15 Referring again to FIG. 4 an additional use of system 300 is
illustrated. For example, the system can determine a deviation in the
AGC value from adjacent sectors and thus determine whether the AGC
value corresponds to an aberrant sector which has excess servo
disturbances. In that embodiment, the AGC value from AGC block 302

20  is provided to deviation generator 316. Deviation generator 316 also
receives an input from the value currently contained in register B 308.
The deviation generator determines a deviation of the AGC value of the
sector just read from the AGC value of the sector just previously read by
implementing the mathematical expression shown in equation 2:

N-1
[B(n) - B(n - 1)]? Eq.2
n=0

1
25 D(N) =—
Ny =%



n(a2f2) storing the first AGC output value in response to receiving the read
gate signal. 4. The nethod of claim3 wherein the conbining step (a4)
conprises: (a4.1) receiving a read gate signal for the second portion of
the track; (a4.2) summng the first and second AGC output values in
response to receiving (a4.1) to obtain &2summed val ue; and (a4.3) storing
the sumed value. 5. The nethod of claim4 wherein the conbining step (a4)
further conprises: (a4.4) averaging the summed val ue over a nunber of read
gate signals received for the track. 6. The nmethod of claim4 wherein the
track includes a plurality of additional portions and further conprising:
prior to performng drive performance operation (b), for each of the
addi ti onal portions; 19 (c) receiving a read gate signal; (d) summ ng the
ACC out put val ue associated with the given portion with the sunmed value in
response to receiving (c) to obtain a new sunmed val ue; and (e) storing the
new sumred val ue. 7whédten isghbeainple whmber;6 and further conprising: (f)
averagi ng the new s&l med val ue over a total nunber of
1s the total number of sectors read;
B (n) represents the AGC value for the nth sector; and
5 D is the deviation. ¢
The deviation value calculated in block 316 is provided to
comparator 318 which compares the instantaneous deviation value to a
threshold deviation value 320. If the deviation value from generator 316
is larger than the predefined threshold value 320, this indicates a faulty
10 sector (either because of excessive repeatable run out or a media defect)
and an appropriate faulty sector output 322 is provided. This allows
other remedial action to be taken such as mapping out that sector or
removing its value from the average.
It should also be noted that the present invention can be
15 implemented without averaging an entire track. In that embodiment,
register A can be configured to divide by two the sum therein such that a
running average can be obtained for the track. In that instance the
deviation generator 316 can measure the difference between the running
average and the current sample to show a faulty sector. Further, the
20  present invention can be utilized if only some of the sectors are
averaged, rather than every single sector.
Similarly, the present invention can be applied to other channel
and preamplifier blocks, such as the phase locked loop (for frequency
and phase monitoring) and for signal quality monitoring in the drive,
25 The values derived therefrom are useful when monitoring or mitigating

head signal modulation, average signal quality, etc. It should also be



.read gate signals received for the track to obtain the conbi ned AGC out put
val ue. 8. The nethod of claim 1l wherein performng a drive perfornance
operation (b) conprises: (bl) performng a drive testing operation. 9. The
nmet hod of claim1 wherein performng a drive performance operation (b)
conprises: (bl) performng a drive turnitAg operation. 10. The nethod of
claim6 and further conprising: (f) prior to the summ ng step (d)
determ ni ng whet her the AGC val ue associated with the given portion

devi ates fromone or nore AGC val ues associated with other portions by a
presel ected threshold anount; and (g) if so, identifying the given portion
as an aberrant portion. 20 11. The nethod of claim 10 and further
conprising: (h) proceeding wthout sumi ng the AGC val ue associated with

t he aberrant i ' %HB . he . . im1ll and
further conpr P’g‘fé%?@?%&g&éeérgg&ﬁ‘ng %%%&3;@%@2&%@%@1@ g{egl nunber
of read gate sorduatisvarerIfitheirveatisn id Rplehitosed ashadwairethyd inkprabes r ant
portions, to obtain the combi ned AGC output value. 13. A nmethod of

perform ng a desttempentigedusrsdhedependeange on firmivare tamake sihi ng a disc with
a data track dialiuged into sectors, conprising: (a) reading data in the
sectors on t heqURYONSc 1y generating an automatic gain control (AGO) val ue

i ndi cative of a signgls, ﬂeg&ﬂ%f%r}ﬁaq?ﬁf&?@essd 08¢ relfable Cal cul ating a

representative AGC val ue er ap y of the sectors; and (d)
per form ng t hereprésentapionfafrsigmat strepgthabhnting fase thodist hEhsvedage bAGC val ue.
e RO araging the AGC (or VGA) Yalue. This mitigates the affects of servo
disturbances on later analysis. It also allows the repeatable run out
optional detection sectors affected by, or media defective sectors, so that
10  remedial action can be invoked.
The present invention can include a method of determining a
signal level of a read signal in a disc drive 100 generated by a transducer
110 from data written on a track of disc 106. The method includes
providing the read signal corresponding to a first portion of the track to
15 an automatic gain control (AGC) component 302. (Such as at step 400).
An output from AGC component 302 is stored, and that output value is
indicative of a level of the read signal corresponding to the first portion
(e.g., sector) of the track (such as at step 404). The read signal
corresponding to a second portion (e.g., sector) of the track is also
20 provided to the AGC component 302 (such as at step 406). A second
AGC output value from the AGC component 302, that is indicative of a
level of the read signal corresponding to the second portion of the track,
is combined with the first AGC output value to obtain a combined AGC
output value (such as at step 410). A drive performance operation is

25  performed utilizing the combined AGC output value (such as at step
416).



. (bl) receiving a read gate signal corresponding to each of the sectors. 15.
The nmethod of claim 14 wherein generating (b) conprises: 21 (b2) in
response to the read gate signals, storing the AGC value to obtain stored
AGC val ues. 16. The nethod of claim 15 wherein calculating (c) conprises:
(c1l) sunming the stored AGC val ues to obfain a summed AGC val ue; and (c2)
averagi ng the summed AGC val ue over a nunber of the sectors. 17. The net hod
of claim 16 wherein summ ng (cl) conprises: (cl.1) determ ning whether each
stored AGC val ue deviates fromone or nore other AGC val ues by a

presel ected amount; (cl.2) if so, identifying a sector associated with the
ACGC val ue that deviates by the preselected anbunt as a deviant sector; and
(cl.3) sunming only the stored AGC val ues associated with sectors that are

not deviant sect or Stheldtep off §tBrifBithe drdfA G Autp By MEEAL tholdrge dri ve
performance operation conprises a drive tuning operation. 19. The method of

cl ai m 13 wher aiepeiving airdadegapesigoalnfen thee firsé pattiamofcthepracke and sthringe t est i ng
operation. 20. th'eb\ﬁ?'i;tSXG%roilYtght value rnl\ ?(iesr}]) nse tozrze:cgiv(ijri\gs&er}%ggl rg]gteasiga%c K and
(such as at steps 400 and 402). The step of combining the first and
5  second AGC output values can include receiving a read gate signal for
the second portion of the track, summing the first and second AGC
output values in response to receiving the read gate signal to obtain a
summed value, and storing the summed value (such as at step 410).
The step of combining can further include averaging the summed
10 value over a number of read gate signals received for the track (such as
at step 414).

The steps of receiving a read gate signal associated with a given
portion of the track and summing the AGC output value associated with
the given portion of the track with the summed value in response to

15 receiving a read gate signal, and storing a new summed value based on
that combination, can be repeated for a plurality of additional portions of
the track (such as at steps 406-412). The new summed value can be
averaged over a total number of read gate signals received for the track
to obtain the combined AGC output value (such as at step 414).

20 In addition, the drive performance operations can include drive
testing and drive tuning operations (such as at step 416).

The present invention can also be implemented as a method of
performing a drive performance operation on a disc drive 100 having a
disc 106 with a data track divided into sectors wherein the method

25  includes writing data in the sectors on the track and reading the data

from the sectors by generating a read signal (such as at step 400). The



~means, for determ ning an average signal anplitude read fromthe track. 21.
The disc drive of claim 20 wherein the neans for determ ning conprises:
means for averaging an automatic gain control value over a nunber of
sectors on the track. 22. The disc drive of claim20 wherein the neans for
determ ning conprises: neans for identifyi ng aberrant portions of the track
and excluding the aberrant portions from averagi ng.
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15 In addition, the invention can include a disc drive 100 comprising
a disc 106 having a track and means for determining an average signal
amplitude read from the track (such as system 300). The means for
determining can further include means for averaging an automatic gain
control value over a number of sectors on the track (such as blocks 306-
20 314). The means for determining can also include means for identifying
aberrant portions of the track and excluding the aberrant portions from
averaging (such as blocks 316 and 318).
It is to be understood that even though numerous characteristics
and advantages of various embodiments of the invention have been set

25  forth in the foregoing description, together with details of the structure

and function of various embodiments of the invention, this disclosure is
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matters of structure and arrangement of parts within the principles of
the present invention to the full extent indicated by the broad general
meaning of the terms in which the appended claims are expressed. For

5 example, the particular elements may vary depending on the particular
application for the averaging system while maintaining substantially the
same functionality without departing from the scope and spirit of the
present invention. In addition, although the preferred embodiment
described herein is directed to a AGC system for a disc drive, it will be

10  appreciated by those skilled in the art that the teachings of the present
invention can be applied to other channel blocks, without departing

from the scope and spirit of the present invention.
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1. A method of determining a signal level of a read signal in a disc
drive generated by a transducer from data written on a track of a disc in
the disc drive, the track having at least a first portion and a second
portion, the method comprising steps of:

(a)  obtaining a combined read signal level value indicative of a
value of the read signal generated from a plurality of
different portions of the track; and

(b)  performing a drive performance operation utilizing the

combined read signal level value.

2. The method of claim 1 wherein the obtaining step (a) comprises:

(al) providing the read signal corresponding to the first
portion of the track to an automatic gain control
(AGC) component;

(@2) storing a first AGC output value from the AGC
component that is indicative of a level of the read
signal.

(a3) providing the read signal corresponding to the
second portion of the track to the AGC component;
and

(a4) combining a second AGC output value from the
AGC component that is indicative of a level of the

read signal corresponding to the second portion of
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the track with the first AGC output value to obtain a
combined AGC output value; and

3. The method of claim 2 wherein the storing step (a2) comprises:
(a2.1) receiving a read gate signal for the first portion of
the track; and
(a2.2) storing the first AGC output value in response to

receiving the read gate signal.

4. The method of claim 3 wherein the combining step (a4) comprises:
(a4.1) receiving a read gate signal for the second portion of
the track;
(a4.2) summing the first and second AGC output values in
response to receiving (a4.1) to obtain a summed
value; and

(a4.3) storing the summed value.

5. The method of claim 4 wherein the combining step (a4) further
comprises:
(a4.4) averaging the summed value over a number of read gate

signals received for the track.

6. The method of claim 4 wherein the track includes a plurality of
additional portions and further comprising:
prior to performing drive performance operation (b), for each of

the additional portions;
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(¢)  receiving a read gate signal;

(d)  summing the AGC output value associated with the given
portion with the summed value in response to receiving (c)
to obtain a new summed value; and

(e)  storing the new summed value.

7. The method of claim 6 and further comprising:
63 averaging the new summed value over a total number of
read gate signals received for the track to obtain the

combined AGC output value.

8. The method of claim 1 wherein performing a drive performance
operation (b) comprises:

(bl) performing a drive testing operation.

9. The method of claim 1 wherein performing a drive performance
operation (b) comprises:

(b1) performing a drive turning operation.

10.  The method of claim 6 and further comprising:
(£ prior to the summing step (d) determining whether the
AGC value associated with the given portion deviates from
one or more AGC values associated with other portions by
a preselected threshold amount; and

(g) if so, identifying the given portion as an aberrant portion.
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11.  The method of claim 10 and further comprising;
(h)  proceeding without summing the AGC value associated

with the aberrant portion with the summed value.

12, The method of claim 11 and further comprising;
(i) averaging the new summed value over a total number of
read gate signals for the track, less those associated with
aberrant portions, to obtain the combined AGC output

value.

13. A method of performing a drive performance operation on a disc
drive having a disc with a data track divided into sectors, comprising:
(a) reading data in the sectors on the track;
(b)  generating an automatic gain control (AGC) value
indicative of a signal amplitude of the read signal;
(c) calculating a representative AGC value over a plurality of
the sectors; and
(d)  performing the drive performance operation based on the

average AGC value.
14.  The method of claim 13 wherein generating (b) comprises:
(bl) receiving a read gate signal corresponding to each of

the sectors.

15.  The method of claim 14 wherein generating (b) comprises:
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(b2) inresponse to the read gate signals, storing the AGC

value to obtain stored AGC values.

16.  The method of claim 15 wherein calculating (c) comprises:
(c1) summing the stored AGC values to obtain a
summed AGC value; and
(c2) averaging the summed AGC value over a number of

the sectors.

17.  The method of claim 16 wherein summing (c1) comprises:

(c1.1) determining whether each stored AGC value
deviates from one or more other AGC values by a
preselected amount;

(c1.2) if so, identifying a sector associated with the AGC
value that deviates by the preselected amount as a
deviant sector; and

(c1.3) summing only the stored AGC values associated

with sectors that are not deviant sectors.

18.  The method of claim 13 wherein the drive performance operation

comprises a drive tuning operation.

19.  The method of claim 13 wherein the drive performance operation

comprises a drive testing operation.

20. A disc drive, comprising:



.108z10%& () - &310%T&' () - &Y10%& () -s10%& ()- 1099¢& () -

MLO%I& ()-ttt,ujuuv}[<rS4 3.10%0& ()-'Hs @O%& ()- @>s @O%$& ()- @ Hs
@O0%: ()-@ @O0%=& ()-@-10%& ()-vOvPvVVVVVV~_ = |R9&10%& () z1099&' () -

10T 10T 10T5S1090& ()-110%& () -!3. 10%&.,() - VAMKMMM/XFM}[

1090& ()-!s109& ()-& 10%& ()-9l1 109a& (f I SST10% &' () - FlnSTIO%& () - FRxf xxx
Hyyzz[ <~ = 1@0% & ()-, @0%& ()-!LLs' mO%& ()-y%d0o%d& ()-!HL 109%&' ()-VY!'L
10%&' ()-Yz6z7z8z9z<zWzz_ @ 10% & ()-'4L 10%JI& ()-zLZ 10%& ()- 10%& ()-
10T 10T 10T610%& ()-zA{ E{{{{d_@ 10%& ()-!&y :10%& ()-

L10%& ()- 10%& ()-s10%& ()-LF 10%& ()- Normal" "Heading 13]c" "Heading
23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph

Font $° FuB, 3’>9’>’>FQ_RYdlsehgkmg&m¢ck56@j =qE{ { TUWKYZ[ kr %Eal $F(- 05<679%;

=?PABbF>| JNQSUZ\ D' 8cf nhlgeb Frmo =grtvvRxzz{\]"_"abcdef ghi j ki rmop&\r st uvwxyz{
| }~6Ti mes New RonariRAf3ns miniag on JsE ST wnRItyea fead

" #$9%R' () *+, -./ 01234567

<=>? @GABCDEFGHI JKLMNOPQR Z[\]"_" abcdef ghi j kl mopqgr st uvwxyz{| } ~

21.  The disc drive of claim 20 wherein the means for determining
comprises:
means for averaging an automatic gain control value over a

number of sectors on the track.

22.  The disc drive of claim 20 wherein the means for determining
comprises:
means for identifying aberrant portions of the track and excluding

the aberrant portions from averaging.



