- 3 AUG 2006 -1 ADAPTI VE TRACK COUNT DETERM NATI ON FOR A SELF- SERVO/R) gdEhhs
DI SK DRI VE FIELD OF THE INVENTION 5 The present invention relates to

*sel f-servowite processes, and nore particularly, this invention relates to
- one pass self-servowite processes to achieve a desired nunmber of tracks
.given the head width variation and nmechani sns i npl enenting such processes.
10 BACKGROUND OF THE I NVENTI ON A typical disk drive storage systemincludes
one or nore ghetic dis whi ch re mounfed for co-rotation on a hub or
spindl e. A t yAIDAPTISEANRA GIS € OUNTLD BTERMINATIGNBOReA by 2
hydr odynam ¢ bearing which flies above each magnetic disk. 15 The transducer
and t he hydrodynam c i e i IFectively referred to as a
data head or a producm?sg%ﬁéwrfﬁﬁﬁmm&M onal Iy used for
controlling the disk drive based on conmands received froma host system
The drive controller controls the disk drive to retrieve information from
the magnetic disks and to store information on the magnetic di sks. An

el ectromechani cal actuator oper gg8S & Tk vk tive feedback, 20

cl osed-1 oop servo systemto ﬁDVEJghE_UHTH—ﬁﬁégiggdia||y or linearly over the
di sk syrface for track seek operations and holds the transducer directly
above desired track or cylinder on the disk surface for track follow ng

operations. 3 AUG 2006 -2 Typically the magnetic disks 2 also conprise
servo sectors 1Bhpriesant gyveniarrsiaiesdo self-servowrite processes, and more particularly, this

invention relates to one pass self-servowrite processes to achieve a desired number of tracks

{ given the head width variation and mechanisms implementing such processes.

10 BACKGROUND OF THE INVENTION

A typical disk drive storage system includes one or more magnetic disks which

are mounted for co-rotation on a hub or spindle. A typical disk drive also includes a
transducer supported by a hydrodynamic bearing which flies above each magnetic disk.

15  Thetransducer and the hydrodynamic bearing are sometimes collectively referred to as a
data head or a product head. A drive controller is conventionally used for controlling the
disk drive based on commands received from a host system. The drive controller controls
the disk drive to retrieve information from the magnetic disks and to store information on
the magnetic disks. An electromechanical actuator operates within a negative feedback,

20  closed-loop servo system to move the data head radially or linearly over the disk surface
for track seek operations and holds the transducer directly above a desired track or

cylinder on the disk surface for track following operations.



_at aregular interval-and interleaved with the data sectors 12, as s 2403
FIG 1. A servo sector, as shown in FIG 2, typically conprises a preanble
- 20 and sync mark 22 for synchronizing to the servo sector; a servo data

~ field 24 conprising coarse position 5 information, such as a Gray coded

-track address, used to determne the radial |ocation of the head with
respect to the plurality of tracks; and a plurality of servo bursts 26

Pecorded St pr@gjiéﬁlgistﬁ% Iﬁ% i a5 ﬁl&o’sé‘&c@@{{s@%QPvB{&Ecths%“xvﬁi@i’i‘Ex%&ls@?id V‘Qi ch

provi de fine he nformati on. en witing or reading

servo controller perforns,a, "seeky .operation to posiiion.t ead over a
desired traééﬁ‘?g“é%rp ‘P{?év %éﬁ%ll}t?rzq?g?%ggﬁ%éeo‘fa;? T‘ci?t%?/éf’ Lo 0%11}@?5%%@[1”“&
the Gray coded track addresses in the servo data field 24 provide coarse
posi ti on isa¢ter.rashen foFlG. Re iy wpmprisesaiueamble 201mad synge wark 22+t t ar get
track. Wen the head reaches the target track, the servo controller

per f or ms a&yhelackiziig to pler sivosectonfeseevaddth e lddvoniisiigscodfse positibale fi ne
position information used to naintain the head over the centerline of the

track as thenilh@ht ahcHWA AGHS RAEDHN Addt&8 Js8d & ddt&find iR TFadiBBodatich@gor di ng

surface. Oten, the servo information used by the servo systemis

db
rerecord n the disk. .surfaces dudsi manuf act.ure .of the di driv
ﬁodul e usietﬁ%ﬁ%?dp‘?’ﬁl&gégecé 6‘?r§’teip g‘ﬁtryé’lffgﬁ?%d anc?gpﬁ;galﬂgroéacw Hs%&%k rF?Prge‘fypi cal
prior art process, each disk drive nodule is nounted to a _servo witer
support adtprasisy inleTvals andedisgls|fipm tedragk ceerligpswhich preidée fingheadi ve to a 20

reference or origin. The servo witer support assenbly supports a position
sensor sugivsiion ihfasmatidn. §Vien wititnd ereaditg datf ogerdet@ttollagpérfempasisdekdn of
t he actuator which |locates the heads that performservo track witing), and

a push pi _rbtpeﬂi'ﬁiz)ﬂ e pBItich HEMUA] YhérlaQlesi¥Qd (&k; SOk hedrslerReSidiAIR Svet R
actuator itself The position sensor is electrically inserted wthin 3 AUG
2006 143 recording surface, the Gray coded track addresses in the servo data field 24 provide
coarse position information for the head with respect to the current and target track.
When the head reaches the target track, the servo controller performs a tracking operation
wherein the servo bursts 26 provide ﬁne position information used to maintain the head
over the centerline of the track as the digital data is being written to or read from the
15 recording surface.
Ofien, the servo information used by the servo system is prerecorded on the disk
surfaces during manufacture of the disk drive module using a process sometimes referred
to as servo writing. In a typical prior art process, each disk drive module is mounted to a
servo writer support assemnbly which precisely locates the disk surfaces relative to a
20  reference or origin. The servo writer support assembly supports a position sensor such as
laser light interferometer (for detecting the position of the actuator which locates the

heads that perform servo track writing), and a push pin, driven by a servo writer voice

coil, which positions the actuator tself. The position sensor is electrically inserted within



. the disk drive's negative feedback, closed-loop servo system for proyjgdiBee
position information to the servo systemwhile the servo data is being
"written to the disk surfaces, The servo witer support assenbly nay al so

- support a clock witer transducer which wites a clock pattern onto the

.di sk surface which is used for tenporal-l3y- spacing the 5 servo data about the
circunference of each track. A clearnoomis required during the servo
witing pr S, . j 2 .to allow the
ol ock - neadt 858 dEve s Readife fetlblil? IR L RESHBh T R WA BRHAT 75' T8 o
prevent particle coptam nation ri seryo w.iting.. Servo track witers
Pha o1 car ribbirranon ool S0 Syah yhil (AFsgv0 I8 Rhsnariinabinfa eRRBEG 11 ng
servo information uses the disk drive itself to wite the servo information
in situ. |Thesierve wichsuiipey asesary meatalsorruppert ¢ 6logk mrderfsansdecer sbehded on a
fully assenbl ed drive using the product head. This process is also referred

to as sel fwrigen\¢lwokiphitérg.onlotht desksatfheeseliieh g wded fartompslly ishecing hduct
actuator is used to make the steps and the position steps are bootstrapped

of f the mMagnefd 6, Mddt ﬁlecbﬁr_cﬁﬁﬁer&ﬁ%%‘f cAd1EtracR. ?&Wnﬁ%&%@ﬁﬁdﬁ@%%@nd thus

t he nunber of tracks per inch 1s a function tself. Wde
heads produce | arger track,spacings and rroyw heads oduce smaller. track
opact ngs. SROEIRY Bt Hes Rt CoaRRR et P rRans e OaaRaperrk o) o
the outer dianmeter (OD) on a disk drive, the wider track spacings produce

| ess t r ackwad sk pi anddpses fprceessdbk actagan Medydisk. ddis is 1o propert@atticdeks. One may
produce fewer tracks than is 20 required for the product format. The ot her
may pr oduaenfaatinatinheiut-ingBerve optitingr Senvd traek evritérh endicleatroo@eodegsds@oe very
stressful. On nost drive programs that use the self-servowite process, a
two pass RiQess is used to obtain the correct number of tracks for the
desired fornmat. In that process, the first 3 AUG 2006

10 Another technique for writing servo information uses the disk drive itself to write
the servo information in situ. In situ recording means that the servo patterns are recorded
on a fully assembled drive using the product head. This process is also referred to as self-
servowriting. In the self-servowrite p.rocess, the product actuator is used to make the
steps and the position steps are bootstrapped off the magnetic width of the head. The

15  spacing between tracks and thus the number of tracks per inch is a function of the head
width itself. Wide heads produce larger track spacings and narrow heads produce smaller
track spacings. With a fixed mechanical distance from the inner diameter (ID) to the
outer diameter (OD) on a disk drive, the wider track spacings produce less tracks and the
narrower tracks spacings result in more tracks. One may produce fewer tracks than is

20 required for the product format. The other may produce far more than required and make
the areal density too stressful.

On most drive programs that use the self-servowrite process, a two pass process is

used to obtain the correct number of tracks for the desired format. In that process, the first



. -4 pass is run to get the track counts for the given disk real estatgau©aos
that is done, the drive is again servowiften, this time using a different
relative spacing to achieve the desired track counts. Use of a two pass

- process obviously doubles the test tine and the nunber of servowiters

required for a particular program 5 Wiak-is needed is a one pass
sel f-servowite process capable of acltieving the desired track counts on

the di sk ddsy@uifitd gﬁlﬂﬁ@ni&saouhisrf& BB GiveH RR reflfesBBS. ONOE kalisSdone, the
Additionally, use of a self-servowite process is nore desirable as the

drive doesdxﬂ%tils ﬁgﬁﬁ servOwlfe REY tiﬁﬂaﬁ%isﬁ &Hef et feﬂﬁw{%%g%&rfg %LgcﬁieQE ﬁl‘é&f the

cl ean room us ess expensive ctory space. SO~ saves
conventional ,servq track. witer cost. 3 AUG 200 -5 SUMVARY. OF TH

NVENTI ON Sesise a8 of v oy Boce R DB Nl it B e vEe by
providing a system 5 and process for constructing a magnetic storage drive
capabl e ofmsnbeyloé seyuewritsed fequisest fpp wiparticngr pregpdnar al ity of heads are sorted,
or "binned," into classifications based on at |east an approxi mte magnetic

width of each heagis@abdedieadse paREedseivogtit protds Shpdbladt RRictIng thorst al | ed
in a particular disk drive system A track overlap value is calcul ated,

preferably § L I 1 i -ypi cal heads
1071 m 1 he SFERY Ehdtohlts sl AR ARRIPAEE EuTRAPEM bl b Serblodb 10 2
track spacing. .uti]ized . dufing a self-servowiting progess, | articular,
he t rack SOSHP, e St thoBas rooBRrggre deseb Ben o rieReSamineed o
the drive system According to another enbodinment, a system and process for
sel ect i ng tadsioped andhiperedere car be R ewsidy ef tha slean sponali ysingr lessexpensds of heads
is¢provided- In this enbodinment, at

factory space. It also saves the conventional servo track writer cost.



= 15 | east an approximate magnetic width of at |east some of a plurali{yu@hoos
heads is determ ned. The heads are sorted into classifications based on the
nmagnetic widths. A track overlap value is selected for each classification
based on the approxi mate magnetic w dths of the heads in each
.classification and the resultant track-&ounts obtained after the
self-servowite process is conpleted. 20 A nagnetic storage system capabl e
of single pass self-servowiting includes magnetic nedia and at | east one
head for reading fromand witing to the magnetic nmedia. Each head has been

sorted into a classification baggRthiRRy 8F ThEIRVERRORPP OXi Mat e magnetic

w dth of each head. A track overrap—vague-ﬁur—rhE”classification has been
sel ected based 3 AUG 2006 -6 on the approxi mate nagnetic wi dth of each head
in the classification, wherein the overlap value is used to determ ne a
track spacing during a §elf;servomwitin% process. A slider supports each
head. A cont r o/Thgmreseningentisnsalves theasoblpma descobed thive dyiprongdivgarsasteon  of
each head. 5 In any of the enbodi nents above, the overlap val ue(s) can be
cal cul 8t ednd pevresshier captrattiga maknetic(s{oFideldtive cApbIEdS sindle phss(sétl TP) 10
where: OL = overlap value. Tr = anplitude obtained by a read head. Tw =

anpl i t ude oaloRREnR! A PIRNAS 0T heftfdtre Softed, 0% RneAMRhiblbiSi fRhtichsDabdaniies - 15
least an approximate magnetic width of each head. Only heads from a single
classification are installed in a particular disk drive system. A track overlap value is
calculated, preferably empirically, for the approximate magnetic widths of typical heads

10  in the single classification. The overlap value is used to determine a track spacing utilized
during a self-servowriting process. In particular, the track overlap values are used to
affect the track pitches applied to the drive system.

According to another embodi;llent, a system and process for selecting desired
average estimated overlaps for different sizes of heads is provided. In this embodiment, at

15  least an approximate magnetic width of at least some of a plurality of heads is
determined. The heads are sorted into classifications based on the magnetic widths. A
track overlap value is selected for each classification based on the approximate magnetic
widths of the heads in each classification and the resultant track couhts obtained after the
self-servowrite process is completed.

20 A magnetic storage system capable of single pass self-servowriting includes
magnetic media and at least one head for reading from and writing to the magnetic media.
Each head has been sorted into a classification based on at least an approximate magnetic

width of each head. A track overlap value for the classification has been selected based



. The overlap value(s) can also be calculated by witing a servoburst 9Ru@ 2006
given -track of a disk, witing a second servoburst on a second track of the
disk, centering a read head over a gap between the two servobursts, reading
~ magni tudes of the two servobursts using the read head, adding the

-magni tudes of the two servobursts, and-@i-viding a sumof 20 the servoburst
magni t udes by an anplitude obtained by centering the read head over one of

the servolyyt g ﬁﬁﬁma%hl'ﬁgné%lcrﬁﬁﬂi ¥bactBhéddGn 20Gassificall e wHRRGR M BVeBlap

magnetic w dt hs of the heads can be determ ned by testing the heads. The

appr oxi mat |

rrgzlgsuremen‘zt?lg'{gggl Hgéd @ \Q‘le%ﬁ:% C%Q? #}E% ﬁf{% een tﬂ%ﬁ&g@sgs‘g §fu;§?)6 2006
-8 BR EF DESCROTI OF, THE W .NGS For .a fu | er . under st.andi ng of the nature
and advantS4pe¥tssa Cﬁlh%adplAe%"é‘ltﬁo PR S erplsd fyeac E?e%%fqr cauirg ﬁ’égBP F Qd node of
use, reference should be nade to the follow ng detailed description read in
conj unct i cacinhedd. t he acconpanying drawings. FIG | shows a typical format
for of a disk surface conprising a plurality of radially spaced, concentric
data tsacks parthiahiy ene@ dnitiodiferiisigiase, é ode A wd(9ican B dalcglateadibed dizer Vo
sectors for positioning the heads over the disk surfaces while seeking 10
and tracklergg .G 2 shows a typical format of an enbedded servo sector.

FIG 3is schéematic and sinplified vertical sectional viewof a rigid
magneti c

OL = (Tr/TP + Tw/TP) - 1) / (Tr/TP)

10 where:
OL = overlap value.
Tr = amplitude obtained by a read head.
Tw = amplitude of one of a b;.IIStS. and
TP = total amplitude of a cylinder.
15
The overlap value(s) can also be calculated by writing a servoburst on a given
track of a disk, writing a second servoburst on a second track of the disk, centering a read
head over a gap between the two servobursts, reading magnitudes of the two servobursts
using the read head, adding the magnitudes of the two servobursts, and dividing a sum of
20  the servoburst magnitudes by an amplitude obtained by centering the read head over one

of the servobursts and taking a reading.



. di sk drive unit enbodying the present invention. FIG 4 is a top plap,yh8%e

of the structure shown in FIG 3. 15 FIG 5 is a flowdiagramillustrating a
~nmethod for calculating average estimated overlaps for different sizes of
“heads. Figure 6 illustrates a flow chart of an illustrative process for

determining the overlap for a particulaf-classification of heads. FIG 7
graphically illustrates an exenplary ran of the process of FIG 6. 20 FIG 8
depicts a fl ow ghagibrinatdsbhgriztic RGdis BEhR MRadsUan YetRtdthed bYaédinditie/e
system capabl e of self-servowiting in one pass, FIG 9 is a representation

of a cr Osshéaﬁ&t'hi%”aggfo FBINEhLGe Hhdiks SRAL ﬁ‘%adk@él g%%g@ﬁggﬂ-@gﬁﬁ |tten to

during a one pass -Servowrite process. FOR
CARRYI NG QUT THE | NVENTI The . fol | ow description is the best enbodi nent
present |y TSHUETRTLE ﬂ‘f"%\e‘r gn WQM%SAB%S@&Y%@%E}#I@%% i nvention. This
description is made for the purpose of illustrating the general principles
of the present invention and is not neant to limt the inventive concepts
claimed herein. Referring now to the drawi ngs wherein |ike reference
nuneral% designate like or simlar parts throughout the several views there
is illustrated in FIG 3 a cross-sectional 10 diagramof parts of a data
storage disk drive system 30 including a rigid magnetic disk drive unit
general ly designated as 32 and a control unit generally designated as 34.
Wiile a magnetic disk drive unit is illustrated, it should be understood

that other nechanically noving nenory configurations nmay be used. Unit 32
is illustrated in sinplified form

{



. sufficient for an understanding of the present invention because the;WLklhidey
of the present 15 invention is not limted to the details of a particular

“drive unit construction. After data storage disk drive system30 is

© conpletely assenbl ed, servo information used to wite and read data is
written using the disk drive system 30.-8Referring nowto FIGS. 3 and 4 of
the drawi ng, disk drive unit 32 includes a stack 36 of disks 38 having at
| east one magnetic surface 40. The disks 38 are nmounted in 20 parallel for
si mul t aneous rotation on and by an integrated spindle and notor assenbly 46.
Data informati on on each di eﬁ}égﬁg&ﬁg@gigp%gb%@ kggn to by a
correspondi ng transducer h sk surface 40. In a
di sk drive using a dedicated 3 AUG 2006 -10 or hybrid servo, one of the
di sk surfaces 401 stores servo infonnation used to |ocate information and
data on the other disk surfaces 40. Transducer heads 48 are nounted on
fl exure springsF&@ febeminddrstandangrod t2natuya nyé ddvamtppek ef the pressitiudrdionoass
pi votal novenent about a support spindle 54. One of 5 the arns 52 incl udes

an ext gnsiwéll &Hthe pief@ted Mode Hf e @fersiteisRoullbe e as! tHer folwinidRtailed -
Al t hough several drive arrangenents are commonly used, the notor 58 can

i ncl ude a E id: i i magnet and core assenbly
(not seen)degﬁﬁﬁpﬁg%illgr&g@%gﬁ%ﬁggﬂfe{)@:&ngg?%ﬁgl%%w%hsducer heads 48 in
synchroni smin djal directi.on i rder to.position the heads_ in

regi stration V\nITaIﬁ{ Sé*l%\w? AT CA forat ?qré’?ﬁghsﬁfrsuﬁr&&acmq%‘i‘ Bluggitgof { o pe
foll owed and access particular data sectors 64. Although a rotary actuator
i s shown,raflielly bpagkd) concentuiedate trackstpaditioacd ik agmimber of ddta secldrsiaat  act uat or
cap be used. Data storage disk drive system30 is a nodular unit including
a housi ng ébeddbbseyas sctiis T PORIOIORIAE Sheiealiovedithdkdidk bvEacsy ShiesaRing €
controlled in operation by signals generated

10 and tracking.

FIG. 2 shows a typical format of an embedded servo sector.
FIG. 3 is a schematic and simplified vertical sectional view of a rigid magnetic
disk drive unit embodying the presen‘t invention,
FIG. 4 is a top plan view of the structure shown in FIG. 3.
15 FIG. 5 is a flow diagram illustrating a method for calculating average estimated
overlaps for different sizes of heads.
Figure 6 illustrates a flow chart of an illustrative process for determining the
overlap for a particular classification of heads.
FIG. 7 graphically illustrates an exemplary run of the process of FIG. 6.
20 FIG. 8 depicts a flow diagram illustrating a method for creating a hard drive
system capable of self-servowriting in one pass,
FIG. 9 is a representation of a cross section of a magnetic disk media, indicating

areas written to during a one pass self-servowrite process.



. by control unit 34 such as notor control signals on |line 46A and posj tii€Boeoe
control signals 15 on line 58A. Nunerous data information tracks 62 are
“arrayed in a concentric pattern in the magnetic nmedium of each disk surface
- 40 of data disks 38, A data cylinder includes a set of correspondi ng data
information tracks 62 for the data surf@ces 40 in the data storage disk
drive system 30. Data information tracks 62 include a plurality of segnents
or data 20 sectors 64 each for containing a predefined size of individual
groups of data records which are saved for later retrieval and updates. The
data i nformation track§E@%ﬁ6§EFth%§b&rW¥%@ﬂ positions relative
to servo information, — nhi FIG 4 one sector
64 is illustrated as SECTOR O with a fixed index or I 3 AUG 2006 mark | NDEX
for properly locating the first data sector. The |ocation of each next
sector 64 is identified by a sector identification (SID) pul se read by
transducer headdedglgwipmdessaiptian isstha best smbodimeat prsseslyrontsmplated &g, t he
nunber of tracks witten during self-servowiting 5 varies significantly. As
ment i ofied calpng outths ptdsemteaniveitionht Fhip deeAipBopisaidedsr the@uipjose apillustvairigances
in track counts, as the spacing between tracks and thus the nunber of tracks
per | NN geSaeedatPihdibfs BF e hFcsdfiaflyathibh And 1R nchietoRfh @ heAhbediigui T s Lo
passes to pertor self-servowiting: one pass to calibrate, and a second
pass witten V\@t .ab&glt the correct nunber of tracks. 10 The vari ous
enbodi menfetGP Stcﬂ%mﬁ EEMt i nvention provide a self-servowite process that
achi eves the desired track counts on the disk drive in only a single pass.
More parti cul aReferringnewitgiherirpginep pheretelikeycirenneanmicszls deragnate/ldkeyor
affecting the nunber

similar parts throughout the several views there is illustrated in FIG. 3 a cross-sectional

10 diagram of parts of a data storage disk drive system 30 including a rigid magnetic disk
drive unit generally designated as 32 and a control unit generally designated as 34. While
a magnetic disk drive unit is illustrated, it should be understood that other mechanically
moving memory configurations may ;be used. Unit 32 is illustrated in simplified form
sufficient for an understanding of the present invention because the utility of the present

15 invention is not limited to the details of a particular drive unit construction. After data
storage disk drive system 30 is completely assembled, servo information used to write

\ and read data is written using the disk drive system 30.
Referring now to FIGS. 3 and 4 of the drawing, disk drive unit 32 includes a stack

36 of disks 38 having at least one magnetic surface 40. The disks 38 are mounted in

20  parallel for simultaneous rotation on and by an integrated spindle and motor assembly 46.
Data information on each disk 38 are read and/or written to by a corresponding

transducer head 48 movable across the disk surface 40. In a disk drive using a dedicated



. of tracks witten to achieve the desired format, The processes utilizgug 2006
send-ahead information about the probable nagnetic w dths of the heads to
"modify the track overlaps 15 as appropriate for each drive. This provides
flexibility to deal with varying head nmagnetic track wi dths. Servowite
test time is reduced by use of a singlelpass process and manufacturing
equi pnent expense is also reduced. The sinplicity of this system makes it

easy to 'W'h?ﬂﬁ&%eﬂv@t&lem%@&ﬁléfsﬁ‘fé&é umvgstcﬁ\eé@emm%ﬁmueﬁ%éd QN8daky, use of
the sel f- vow i t € process is nore desirable as it is run outside of the

cl ean room an aﬁlgfénd tﬁﬁf %é}edi‘sﬁé s\ﬁga%e%qoory space. In FIG 5, there is

shown a flOow diagram i a I'ng a nmethod for calculating and assigning
esti mated overl aps for d| fg‘zs ent size heads, %Sordl to one
enbodi ment . 3 AURISSHey hea W@é’é‘"ﬂ\%f‘f”aé@‘“&%ﬂ’r’c‘ﬁgé 33 YPS 8¢ fect the
track pitch and thus the nunmber, of witten tracks. At block 80,

experi nentﬁngwbtogéhm)ﬁonwwanhomvotﬁemmt ghout e supppriepimie 54 Omidaft hs t o
obtain a desired track count. In a typical run, the magnetic width of a head

i's 5 nBeashéeghs SFintldss 40 @aknsivr $6@veaie a@mml eebtiviitty a hdad des nidet 38 ack
count is obtained. Then, the track overlap is calculated for that

particul ar H%{ ;gﬁ

illustrat A/l\g& p%gc‘g\tsegﬁggﬂaéﬁj n?en?%%:let oAl er egptill(:) heaqu{lcflovvl ng it to
be classified. At blo 102, a servoburst Wit on a ven ck. At

bl ock. 104, et dugion Eh ot BErgIERaEIE: apia%fﬁéﬁﬁrﬁ&a (s sed PRty « e’ 10
previous track (approximately one cylinder). In this exanple, the head steps
two servo contraldédsfor mowirig the siansduser Hisded® inGenchaorismand redinhditvation in s written

on the new track. At block 108, the read head is centered over the gap
between t hadérwp pbsitiei the hEbds imggistratib@svith data information tracks or data cylinders

10 62 to be followed and access particular data sectors 64. Although a rotary actuator is
shown, 1t should be understood that a disk drive with a linear actuator can be used. Data
storage disk drive system 30 is a modular unit including a housing 66. The various
components of the disk drive system 30 are controlled in operation by signals generated
by control unit 34 such as motor control signals on line 46A and position control signals

15 online S8A.

Numerous data information tracks 62 are arrayed in a concentric pattern in the
( magnetic medium of each disk surface 40 of data disks 38. A data cylinder includes a set
of corresponding data information tracks 62 for the data surfaces 40 in the data storage
disk drive system 30. Data information tracks 62 include a plurality of segments or data

20  sectors 64 each for containing a predefined size of individual groups of data records
which are saved for later retrieval and updates. The data information tracks 62 are
disposed at predetermined positions relative to servo information, such as a servo

reference index. In FIG. 4 one sector 64 is illustrated as SECTOR O with a fixed index or



- of the two bursts are read at block 110, and added together at bl ocks 1¢& 2006
The sum of the two nmagnitudes is divided by the anplitude obtai ned by
‘centering the read head over one 15 of the bursts. Note block 114. The
result is the overlap. Equation 1 may al so be used to cal cul ate the
overlap. OL = ((TrI TP + TWTP) - 1) / ¢TtFTP) Equation | 20 where: OL =
overlap Tr = anplitude obtained by the read head Tw = anplitude of one of

the burst Smérk%@@@% roaélyﬁecﬁlﬂgqh@hrsaa%lswdﬁ TRE 16kafih bf'éla%h nEh%ethr

graphically 11l ustrates an ‘exenplary run of the process of
h f
A e T SR ERR PN T

centered ove p between the two bursts. In this exanple, assune the
foI | owi ng aeS@ug@ anplitude = 2 Burst 2 anplitude = 2 Anplitude sum

4 10 Full burst arrplltude =5 Overlap = 4/5 = 0.8 O using the equation:
O_ ((5/7 + 6/ 7)Due tb)head rqlpran¢gssthe ngmippr ¢Hiracks written during self-servowriting

5  varies significantly. As mentioned above, a self-servowrite process produces significant
variances in track counts, as the spacing between tracks and thus the number of tracks per
inch is a function of the head width itself. The prior art requires two passes to perform
self-servowriting: one pass to calibrate, and a second pass written with about the correct
number of tracks.

10 The various embodiments of the present invention provide a self-servowrite
process that achieves the desired track counts on the disk drive in only a single pass.
More particularly, this invention provides processes for adaptively affecting the number
of tracks written to achieve the desir.ed format. The processes utilize send-ahead
information about the probable magnetic widths of the heads to modify the track overlaps

15  as appropriate for each drive. This provides flexibility to deal with varying head magnetic
track widths. Servowrite test time is reduced by use of a single pass process and
manufacturing equipment expense is also reduced. The simplicity of this system makes it
easy to implement into the manufacturing environment. Additionally, use of the se]f—
servowrite process 1s more desirable as it is run outside of the clean room and uses less

20  expensive factory space.

In FIG. 5, there is shown a flow diagram illustrating a method for calculating and

assigning estimated overlaps for different sizes of heads, according to one embodiment.



15 (11 - 7) / 5 =4/5 = 0.8 Wth continued reference to FIG 5, at bl ock 203,
the overl aps cal cul ated as above 20 for a given classification of heads
"(€.g., narrow, nominal, wide) are stored in a table or are otherw se
recorded. One such table is shown below. In this exanple, overlaps for

drive configurations with one and two hEads are stored for each of the three
illustrative wdth classifications. 3 AUG 2006 -14 Table 1. Exanple

Sel f - Ser vopeid @ve@égg tadnBed\BS e thaffediahe WdASitcPARd REATONEALR I rked3 Two
heads 0.84 0.90 0.96 Now that the overlap for given classifications of heads
have been gkscul ated, they 5 can be used to affect the track pitch for a
particul ar drive using heads of a particular classification, and thus the
munber of wittgn.tr s in.the drive. Note. block.90 is .allows. placenent
of "o consi St entAURIHID: Brpdimein b pedpraoR ma etk S pRap SRS -
capacity. .For exanple, if the magnetic wi dths of the heads are w der than
nor mal , t Wadths tackisincedesived packhenint [l a dypicad gern, e magriekiewiidid, ofiatheadhis magneti ¢
wi dt hs of the heads are 10 nore narrow than normal, the tracks can be

pushedsf amidagiiredPRarious itk bitéles ReCipplicd gntitehe i @&tied thaclotound & sHrgih@de systens,
at block 84, the approxinmate and/or actual nmagnetic w dths of heads of

varying physh Gak a0t BOPS! Licw A T ALSnke Wiklisdheatich as from the

manuf act uri ng’ nmeasurenent s e recordl ng

Figure 6 illustrates a flow chart of an illustrative process for determining the

overlap of a head allowing it to be classified. At block 102, a servoburst is written on a

given track. At block 104, the test head steps forward a predetermined percentage of the
10  previous track (approximately one cylinder). In this example, the head steps two servo

tracks (1 cylinder). At block 106, a second servoburst is written on the new track. At

block 108, the read head is centered over the gap between the two bursts. The magnitudes

of the two bursts are read at block 11}], and added together at block 112. The sum of the

two magnitudes is divided by the amplitude obtained by centering the read head over one
15  of the bursts. Note block 114, The result is the overlap.

Equation 1 may also be used to calculate the overlap.
OL = ((Tr/TP + TW/TP) - 1) / (Tr/TP) Equation 1

20 where:
OL = overlap
Tr = amplitude obtained by the read head

Tw = amplitude of one of the bursts



heads. For exanple, the wi dths can be determ ned from sanpl es and/ ory {¢i®50s
100% 15 magnetic testing. In the case where only sanpled nagnetic data iIs

" avail able, the approximate nagnetic width fromthe wafer or wafer segnent
information can be utilized. Thus, the approxi mate nechani cal and magnetic
Wi dt hs of individual wafers or wafer sEgments can be known in advance of
assenbly of the storage system At block 86, the heads are sorted or

"bi nned" accor dipngididl antjRinaRredymatia 20 nmagnetic wi dths of the heads.
Il'lustrative classifications for the head magnetic widths are 3 AUG 2006 15
narrow, nom nal and wi de. For exanple, classification of a head as narrow,
nonminal and w de nay be determ ned from an average neasurenent(s) of an
area on the waf rom. Whi he heads re taken. Also that all heads
fromthe enti rﬁ@a{{ W%&%ﬁ%é{hs%f"ﬁ%@? ﬂ“‘é‘EPviegé’ %PE‘S‘\‘R/PWR?W ﬁgﬁ(fegnésw de. 5 A
self-servowitten overlap is assigned to each classification based on an
average ehowstaist serdbhrsd 132 hevndenien & given fiack lAasesond servolamst 19dne
particularly, a preferred overlap is selected for each drive (based on the

aver ags exgpfithes adeddld gflinthie Theaehd Head 1 d@isdente@) ovehihelpaf ibeeeeh i@ st
probability of witing the correct nunber of tracks. The servowite process

noves at i i to give the correct overlap. It
%gfsiéoﬁ{r e sg?:{a\F/r@% at@nle tﬁ&ﬁlﬁa%ﬁ 4210 9 p

adjusts th fovenent omone track to the next on the fly to
mai ntain the d ireid O\iﬁ'(r}\ap Note block 88. In FIG 8, there is shown a
flow diagramil Rl AR ca_rzret hod for creating a hard drive system capable
of self-servowiting in one pass, according to a preferred enbodinent. At

bl ock 152, the BystBeampitudect dat ors necessary to nake the drive system 15 are
built, each actuator having heads selected fromthe same "bin" or

cl assi fi cati on Argplgfude sum = 4

10 Full burst amplitude = 5
Overlap=4/5=0.8
Or using the equation:
OL =((5/7+6/7)-1)/ (5/7).
={(5 +6)-7/0G)
15 =(11-7)/5
=4/5

( =0.8

With continued reference to FIG. 5, at block 82, the overlaps calculated as above
20  for a given classification of heads (e.g., narrow, nominal, wide) are stored in a table or
are otherwise recorded. One such table is shown below. In this example, overlaps for
drive configurations with one and two heads are stored for each of the three illustrative

width classifications.



| abel ed.
| abel

bl ock 156,
heads and/ or
for the particular

witten

nunber of tracks to be witten on the first pass.

A visible

the servowit

| abel
i ndi cates the classification of
reads the | abel
nunber of heads fromthe -l1dbel

magnetic wdth of the heads is applied,

er

narrow, nomnal, or wide). At block 154, the drive is el ectronical
can al so be attached to the drive housing.
the heads installed in the drive.
identifies the width of the
the 20 overl ap
and tracks are

and
At block 1

58,
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At

based on the overlap at block 160. The overlap allows the correct

Furt

her ,

this process of

classifying the heads b i dth_and caleculatin oyerlap for each head

cl assi fiyca'?i on resul tS‘iy]FFmJeﬁf ﬁiﬂé‘wlﬁge'f%ﬁmﬁ%a‘g‘r‘*f l:'ﬁ\UGIOZOOG -16 act ual
track count and nore closely approximates the results obtained froma pusher
servowiter. FIG 9 is a repr&guawation| of aNomisd sectfi on oWide magnptic

di sk nedifa 180, indicatfi ng areas witten to during a Ane pass

sel f-ser V@ueihkg] process |accordiprzg to ong 5 enfgogh nent. {Note pbat the| val ues
shown are¢ given by way df exanple only pnd show one pgssible

i mpl ementat The Pprogess begigps by ViTg &, Tead t[o the;gpmet ash

st op, r?ghﬁﬁgg;sone C npress?gﬁ capabjlities.” The he3gd is %%ged agpi nst

t he i nnet—c+ash-stop,—hich-+sused asla springtopush the head into the

crash stop conpensation area 182. A

few tracks are witten in the crash

stop conpensation area 182 to both clock the disk and 10 position the head.
Propagat i on t r &bksthatrthe wrerddpefor given blassdationeof/loeads hevelreepaglatlated/ thear t

area 184 to stabilize the head. During this period,

(

It uses

t he processes shown in

FIGS. § agsh#euRW Mfedt@ArARbifch 36:% pEEESLARIVE UdiRhehds Sf \afiding the

servowite process so that the desired overlap during servowTiting.

Note that p fewth aglSniPhe Bemiel o GRel k8 in SEARVEI BALKI0D, 211 eved.

10

15

20

allows placement of a consistent number of tracks on all heads, and thus a consistent

capacity. For example, if the magnetic widths of the heads are wider than normal, the

tracks can be pushed closer together. Likewise, if the magnetic widths of the heads are

more narrow than normal, the tracks can be pushed farther apart.

Prior to beginning manufacture of the storage systems, at block 84, the

approximate and/or actual magnetic widths of heads of varying physical and magnetic

widths are determined, such as from the manufacturing measurements of the recording

heads. For example, the widths can be determined from samples and/or from 100%

magnetic testing. In the case where only sampled magnetic data 1s available, the

approximate magnetic width from the wafer or wafer segment information can be

utilized. Thus, the approximate mechanical and magnetic widths of individual wafers or

wafer segments can be known in advance of assembly of the storage system.

At block 86, the heads are sorted or “binned” according to the approximate

magnetic widths of the heads. [llustrative classifications for the head magnetic widths are



15 The head is then noved out of the propagation/start area 184 and {r 5@6
are witten across the overshoot area 186, data area 188, and | oad/unloa
~area 190 of the disk 180. During witing, the head steps across these areas
186, 188, 190, always noving a percentage of the previous witten track and
writing one, two, or nore servo bursts-p&r data track. Wien the head is
near the outer dianeter 192, a mark (20-30 tracks) 194 20 indicating the

number nrlagr% %ﬁq?na‘{‘%ﬁ& bt 56 & ﬁé Uassifraatfih @ﬁtﬁe%' sﬁs}%‘ﬁ%&%ﬁﬁtaﬂa' ng

system ca to transparent’ly test an eva uate t’he drives having
heads of differi etl widths to achieve t rrect nu of tracks
for the de¥dpByy ﬁ%rcgg E{@gﬁ&gerageﬁemqn%@ﬁ?ﬁ@ ?rﬁ%oﬁp’sekwa f”hf@ Brive is
spun up and the mark 194 is read. Because the track count is now known, it

can be useashiththgdicadniveae tmﬁlﬁwn%ghahdhhﬁdéﬁam the ep@icsvaferisnlbe be used to

get the correct capacity. Wiile various enbodi nents have been descri bed
above, it cddseifled abaamowonshioaldandwideat t hey have been presented by way of
exanple only, and not limtation. Thus, the breadth and scope of a

prefermed enbodh FEIRkesBRYEN a@érlagqs bés?nﬁaﬁ% baehaﬂraém@it:aﬁdaﬁba@&py&an fRssde bed

exenpl ary enbodi nents, but should be fined only in accordance W|th the

e A Tt s L PR e S
self-ser vos\glrelcgeld rf]'gr each dgrx)ré (l:tsalsc?(ig on the average expected width of the heads in the drive)
which gives the best probability of writing the correct number of tracks. The servowrite
process moves at a relative track to track spacing to give the correct overlap. It adjusts the
10 relative movement from one track to the next on the fly to maintain the desired overlap.
Note block 88.

In FIG. 8, there is shown a flow diagram illustrating a method for creating a hard
drive system capable of self-sewowﬁﬁng 1n one pass, according to a preferred
embodiment. At block 152, the number of actuators necessary to make the drive system

15  are built, each actvator having heads selected from the same “bin” or classification (e.g.,
narrow, nominal, or wide). At block 154, the drive is electronically labeled. A visible
( label can also be attached to the drive housing. The label indicates the classification of
the heads installed in the drive. At block 156, the servowriter reads the label and
identifies the width of the heads and/or number of heads from the label. At block 158, the
20 overlap for the particular magnetic width of the heads is applied, and tracks are written
based on the overlap at block 160. The overlap allows the correct number of tracks to be

written on the first pass. Further, this process of classifying the heads by width and

calculating an overlap for each head classification results in a tighter distribution of



.sorting a plurality of heads into classifications based on at |east &Ryc 2006
approxi mate magnetic w dth of each head; installing only heads froma
single classification in a particular disk drive system witing two
servolmrsts on a disk in the disk drive system using one of the heads;

cal cul ating a tack overlap val ue for thdb6approxi mate magnetic wi dths of the
one of the heads in the single classification based on nagnitudes of the two

servobur st ol ({ik¥ belir Gn@ il Blely bfFoRBIANA! L FloufiPORbLUE BRuPy pdlicAP! 1 L ude

obt ai ned by centering the rea ver one o servobursts and taking
a reading; and using the overlap value to determne a track spacing utilized
during a s¥YO%¥&owiting process. 2. A method as recited in claim1,
further conprising using the track overlap values to affect the track

pi t ches appl i edFl& %ina represeatatipnof ;merass sgctiop of 8 naggeticdisk aedianl8) ai m 1,
wherein the approxi mate magnetic wi dths of the heads are determ ned by

t esti ng t hindivadds areds wAttae tdhdiwdings oreqiasest! f-seradvaitepigcevh@icetding foeone

approxi mate nagnetic wi dths of the heads are determ ned from neasurenents

of a wef er . @RoMhesNI NohethheRe Fahay @oheele EREABY way- of%xﬁiﬁ%)féq_ﬁlﬂj d GRRsddeuct i ng

a magnetic storage drive, conprising: sorting a plurality of” heads into

classificatio based .at -+ east an approxi nate net i .wi dth of each
head: i nt Bt IR ENTGo Ak ThF Bikcs el Y hdBg ERRT I e 4ite” sekot pob ar
di sk drive system calculating a track overlap value for_ the approxinate
magnet i ¢ wivhichdap forgeorprgssion ¢ppabilitics; Theheadisgaeyediagainsidhe maseciash #ep.t he

overlap value to determne a track spacing utilized during a
sel f - ser vowhichiimgsedas espasg to push the head into the crash stop compensation area 182. A

( few tracks are written in the crash stop compensation area 182 to both clock the disk and

10 position the head. Propagation tracks are written in the self-servowrite propagation/start
area 184 to stabilize the head. During this period, the processes shown in FIGS. 6 and 7
and/or Equation 1 are preferably used to fine-tune the servowrite process so that it uses
the desired overlap during servowriting. Note that a few tracks may be written before
stabilization is achieved.

15 The head is then moved out of the propagation/start area 184 and tracks are
written across the overshoot area 186, data area 188, and load/unload area 190 of the disk
180. During writing, the head steps across these areas 186, 188, 190, always moving a
percentage of the previous written track and writing one, two, or more servo bursts per
data track. When the head 1s near the outer diameter 192, a mark (20-30 tracks) 194

20  indicating the number of tracks is written to the disk.

As an option, the manufacturing system can be modified to transparently test and

evaluate the drives having heads of differing magnetic widths to achieve the correct

number of tracks for the desired format.



. wherein the overlap value is determ ned froman equati on: CL:((Tr'Tgﬁuczmm
TWTP)- I)I(TrITP) where: OL=overlap value; Tr--anplitude obtained by a
~read head; Tw-anplitude of one of a bursts; and TP--total anplitude of a
~cylinder. 6. A nmethod for constructing a magnetic storage drive, conprising:
sorting a plurality of heads into classli7/4cations based on at |east an
approxi mate magnetic w dth of each head; 3 AUG 2006 -19 installing only
heads from a shplflofdils Hd diQhOaells SnBAlE dridth@matk $44 AIrbdP BRYALEHe
calculating a track overlap value for the dpproximate nagnetic w dths of the
heads in

h singl e ¢l assif.] catiion;,and usi.ng the.over|an.val ue to
ot er m ne ok PSRt APl R B ot bacE A aeRiokg! BBpess.
wherein the overlap value is determ ned by; witing a servolnrst on a given
track of &henld ke uggditpigstths cemeevapasdyvobur st on a second track of the disk
centering a read head over a gap between the two servobursts; reading
magni t udes of tWikild vanosie embbdinss have beent descriteddibbea dt shoaliithenmdek®od
magni t udes of the two servobursts; and dividing a sumof the servol nrst

magni t §deshd YhedhaddBbdn pEQ it R WA % amBRIdRHTY, Rdd hBElimAAEon. Thus, the
breadth and scope of a preferred embodiment should not be limited by any of the above-

described exempiary embodiments, but should be defined only in accordance with the

following claims and their equivalents.



head over one of the servo bursts and taking a reading. 7. A nmethod for

sel ecting desired average estimted overlaps for different sizes of heads,
conprising: determining at |east an approxi mate nagnetic w dthzofy@bodecast
some of a plurality of heads; sorting;§.he heads into classifications based
on the magnetic w dths; and selecting a track overlap value for each

cl assi f vt iseiihdsed on the approxi mate magnetic w dths of the heads in
each classification and the resultant track counts obtained after the self-
servow iit e PAQES fbscof RS Biflagnbitesidri@evovablaps sifdidifase RIFRBPIANY t o a
cal cul ation temiprisingpr esentative heads in the classification based on
magni t udes of two servobursts created by the representative heads, wherein
the overlap viMitiea flSraliflo dadt b dMssifitationt BagedPnStRhd bn hipRoxiHAE MRS t

magni t udes byidorda¥l hehdtde obt ai ned by centering the read head over one of
the servobursts and taking a reading. 8. A nethod as recited in claim?7,

further conplis@ilngoM$ heidls HBR diRfcIRYBEBR inAlaHRS 1t SisiediRGYstédie  track
pitches applied to drives using heads froma particular classification. 9. A

met hod as regiiligbwoteSbRIriR dh a YWOEMKIUIKRIvE RREANISTRIR: BREPRLdE W dths of the
heads are determned by testing the heads. "10. A nethod as recited in claim
7, wherein tig. aRRE QKBTI PARE ok the WpitbliRa makhiRic RE@ESof8hEonedeiHeHBAdRed from
measur ement s Qfe gndhediRkifRRtiofth&d oh R oNRAGS ARG BEESbulR BTRAvididd a sin BT hod
for selecting.dgvidutdng lﬁ{uﬁ&%r{edﬁtaln G s Y RentdiRly 16l LIPEGDbve baEST Of

heads,  compfle $L0Shursteing kdlidd a1adle: hfASt an approximate magnetic wi dth of at
| east sonme of a plurality o headsg;’ sorting the heads into classifications

based on t heugmggtﬂgs{'re?]aﬁ%ﬂﬁm ;detQMne?‘a @&é@s&%ﬁ utiﬁgeg during a self-servowriting

process.

2. A method as recited in claim 1, further comprising using the track overlap values to affect the
track pitches applied to the drive system.

3. A method as recited in claim 1, wherein the approximate magnetic widths of the heads are
determined by testing the heads.

4, A method as recited in claim 1, wherein the approximate magnetic widths of the heads are
determined from measurements of a wafer on which the heads have been formed.

5. A method for constructing a magnetic storage drive, comprising:

sorting a plurality of heads into classifications based on at least an approximate magnetic
width of each head,

installing only heads from a single classification in a particular disk drive system;

calculating a track overlap value for the approximate magnetic widths of the heads in the
single classification; and

using the overlap value to determine a track spacing utilized during a self-servowriting
process;

wherein the overlap value is determined from an equation:

OL=((Tv/TP+ Tw/TP)~DI(T+/TP)
where:

OL=overlap value;

Tr=amplitude obtained by a read head;
Tw=amplitude of one of a bursts; and
TP=total amplitude of a cylinder.

6. A method for constructing a magnetic storage drive, comprising:

sorting a plurality of heads into classifications based on at least an approximate magnetic
width of each head;



selecting a track overlap value for each classification based on the

approxi mate magnetic w dths of the heads in each classification and the
resul tant track counts obtained after the self- servowite prog b§06

conpl eted; wherein the overlap value has been determ ned enpirically from an
equation: OL =((TrI TP+ TWTP)- I)I(Tr1 TP) where: OL=overlap val ue;
Tr--anplitude obtained by a read head; Tw=anplitude of one of a bursts; and
TP--total anpkhlidgeniPheads GihiaR@Rle clabdficafonBitahadichar disedaetsistgn;desi r ed
average estinmated overlaps for different sizes of heads, conprising:

det er mi ni ng @llculaBA8 4 tradk A PIMPV4[uETSehd ERERRINat MigEdl Widthabf Ihedsdds safe of a
plurality ofsihgaésssificant Addd the heads into classifications based on the
magneti c wi dths; and selecting a track overlap value for each classification
based on t heyQRREONIRS S:10RE D&binfine Ak BsacRk uliltRd B8RS e lF-s86Writing
classificatiggeand the resultant track counts obtained after the self-
servowite process is conpleted; wherein the overlap val ue has been

determ ned egRicih@Rldv¥ridpWalue WdetekRBedbser voburst on a given track of a disk;
witing a second servoburst on a second track of the disk; centering a read

head over a gapLeLWeBistdie Jivi 136K ¥QldEksts; reading magnitudes of the two
servobursts using the read head; adding the magnitudes of the two

servobur st s; g g’ﬂea&d%m%usnr&gn5@&o§@ﬁaeﬁfawh§hisﬁ,agni tudes by an anplitude
obt ai ned by centering the rea

centering a read head over a gap between the two servobursts;
reading magnitudes of the two servobursts using the read head;
adding the magnitudes of the two servobursts; and

dividing a sum of the servoburst magnitudes by an amplitude obtained by centering the read
head over one of the servo bursts and taking a reading.

7. A method for selecting desired average estimated overlaps for different sizes of heads,
comprising:

determining at least an approximate magnetic width of at least some of a plurality of heads;
sorting the heads into classifications based on the magnetic widths; and

selecting a track overlap value for each classification based on the approximate magnetic
widths of the heads in each classification and the resultant track counts obtained after the self-
servowrite process is completed, the track overlap value corresponding to a calculation for
representative heads in the classification based on magnitudes of two servobursts created by
the representative heads, wherein the overlap value is calculated by dividing a sum of the
servoburst magnitudes by an amplitude obtained by centering the read head over one of the
servobursts and taking a reading.

8. A method as recited in claim 7, further comprising using the track overlap values to affect the
track pitches applied to drives using heads from a particular classification.

9. A method as recited in claim 7, wherein the approximate magnetic widths of the heads are
determined by testing the heads.

10. A method as recited in claim 7, wherein the approximate magnetic widths of the heads are
determined from measurements of a wafer on which the heads have been formed.

11. A method for selecting desired average estimated overlaps for different sizes of heads,
comprising:

determining at least an approximate magnetic width of at least some of a plurality of heads;

sorting the heads into classifications based on the magnetic widths; and



head over one of the servobursts and taking a reading. 13. A nagnetic

st orage system capabl e of single pass self-servowiting, conprising:

magnetic nedia; at |east one head for reading fromand witingsu@d hme
magneti c nedia, wherein each head has.yjbeen sorted into a classification
based on at | east an approxi mate magnetic wi dth of each head, wherein a
track over | agelevtidglerac bvdriag vallafs tdch chassifivationatasddeanhsppoxingte wagete on t he
appr oxi mat e widthg6£the ticaddk thi daclpdlaseifichrion ardithe resiiltaat wedch 8Sunks abédined afterttheesetiver | ap
val ue havi ngehoeritedrbéREss aatbletedypi ri cal |y based on a magni tude of at | east
two servubursts created by a representative head in the classification,
wherein the Whwedih e oVérlag@alus haseéh detertlidbertipiricalig floiredileqifal Ng during a

sel f-servowriting process, wherein the overlap value is cal cul ated by

di vi di ng a som-@fr/thew/BBFyawrel magni t udes by an anplitude obtai ned by
centering the read head over one of the servobursts and taking a reading; a
slider for swgeerting each head; and 3 AUG 2006 -21 a control unit coupled
to each headof&fvedgniai@! | i ng operation of each head. 14. A systemas recited
i n clai m 13, Tehapigide dbbene@ b9t kel hval ue is determ ned froman equation:
OL=((Tr I TP+ T\WIitudk ¥ éde UPA bW #4d OL=overl ap value; Tr--anplitude

obt ai ned by fphi@adnpaade of dyhade! | tude of one of a bursts; and TP--1otal
anplitude of a cylinder. 15. A systemas recited in clainn 13, wherein the

appr oxi pat e RNl ke sibdind deibd hiteagh 8afited Rerlaps for different sizes of heads,

comprising:

determining at least an approximate magnetic width of at least some of a plurality of heads;
sorting the heads into classifications based on the magnetic widths; and

selecting a track overlap value for each classification based on the approximate magnetic
widths of the heads in each classification and the resultant track counts obtained after the self-
servowrite process is completed;

wherein the overlap value has been determined empirically by:

writing a servoburst on a given track of a disk;

writing a second servoburst on a second track of the disk;

centering a read head over a gap between the two servobursts;

reading magnitudes of the two servobursts using the read head;

adding the magnitudes of the two servobursts;

dividing a sum of the servoburst magnitudes by an amplitude obtained by centering the read
head over one of the servobursts and taking a reading.

13. A magnetic storage system capable of single pass self-servowriting, comprising;
magnetic media;

at least one head for reading from and writing to the magnetic media, wherein each head has
been sorted into a classification based on at least an approximate magnetic width of each head,
wherein a track overlap value for the classification has been selected based on the approximate
magnetic width of each head in the classification, the overlap value having been determined
empirically based on a magnitude of at least two servobursts created by a representative head
in the classification, wherein the overlap value is used to determine a track spacing during a
self-servowriting process, wherein the overlap value is calculated by dividing a sum of the
servoburst magnitudes by an amplitude obtained by centering the read head over one of the
servobursts and taking a reading;

a slider for supporting each head; and



determ ned by testing the heads. 16. A systemas recited in claim13,
wherein the approxi mate magnetic wi dths of the heads are determ ned from
measurenents of a wafer on which the heads have been formed. 1y.ug fipgtem
capabl e of single pass self-servowitixyg, conprising: nmagnetic nedia; at

| east one head for reading fromand witing to the magnetic nedia, wherein
each head has been sorted into a classification based on at |east an

appr oxi mat e JRgiatuhk cMptidio edch Bakdfo@agbllingdperaBbmofeatt Rl overlap val ue for
the classification has been sel ected based on the approxi mate nagnetic

wi dt h of4 eachsRafhsirstitkd i Sdid 93] Wi 0 BverlP 95184 R dbBBniRMETdrREn ¥ahttd: | S used
to determne a track spacing during a self-servowiting process; a slider

for supporting-eaetr1eat)-Bng apcontrol unit coupled to each bead for
controlling operation of each head; wherein the overlap value is determ ned

by: writing heaer voburst on a given track of a disk; witing a second
servobur st Qi Rve&epRaMet rack of the disk; centering a read head over a gap

bet ween t he {0, ARIMOBIIRY By a rda@RaNg Magni tudes of the two servobursts
usi ng the repgeRRffide ofHdPIbitE RO tudes of the two servobursts; dividing

a sum of thengﬁﬁMgpMﬁ@ge&ﬁggh&ﬁﬁes by an anplitude obtained by centering the
read head over one of the Servobursts and taking a reading.

15. A system as recited in claim 13, wherein the approximate magnetic widths of the heads are
determined by testing the heads.

16. A system as recited in claim 13, wherein the approximate magnetic widths of the heads are
determined from measurements of a wafer on which the heads have been formed.

17. A system capable of single pass self-servowriting, comprising:
magnetic media;
at least one head for reading from and writing to the magnetic media, wherein each head has
been sorted into a classification based on at least an approximate magnetic width of each head,
wherein a track overlap value for the classification has been selected based on the approximate
magnetic width of each head in the classification, wherein the overlap value is used to
determine a track spacing during a self-servowriting process;
a slider for supporting each head; and
a control unit coupled to each bead for controlling operation of each head;
wherein the overlap value is determined by:
writing a servoburst on a given track of a disk;
writing a second servoburst on a second track of the disk;
centering a read head over a pap between the two servobursts;
reading magnitudes of the two servobursts using the read head;

adding the magnitudes of the two servobursts;

dividing a sum of the servoburst magnitudes by an amplitude obtained by centering the read
head over one of the servobursts and taking a reading,



