, €3eNNTt L6TbxN. . Dynam ¢ Mask- ROM Regi ster Patching Fi eI
I nwention This application relates generally to digital @mﬂwm@muﬂ
devi ces and nore particularly to dynam ¢ nmask- ROM regi ster ring
certification testing of the data storage device. Background of5tsre

I nvention A data storage device such as a magnetl c, opti cal, or

magnet o- opti cal drive incl DypamiciviaskaRONpRegistev-Patehingc conpo

read/ wite channel chip, a differential preanpl ifier, tO andr”m‘mm“m n”l H
controller incorporating a m croprocessor. Firmware code nory,
either external or internal to the m croprocessor, and executed B0

m cr oprocessor controls the behavidd ofcthe IlN@nfiowponents of the data storage
device. Additionally, registers nmaintained In the nenory store val ues used

by the firmargiCagtation fefids fgeheraltyqo lafpsthVdathUtdrageURPiRASRH Snord Pbicullatly b he
behavi or of the conponents of the 'data storage device may be control led in

part by tdifan(RlrRR RBM $lsidr BaibRiRg Bus eirelin téﬁ?%Hfj@gdﬁthtbﬁﬁ§§e\ﬁ&9' ster
val ues may be a set of permanent” Power-On Reset regi ster val ues that
are loaded into the registers of the various conponents by a start-up
routi ne executed every tine power is applied to the data storage devi ce.
During the initial stages of i ye deve nt..the firmare codes and POR
regi ster values are saved in %ﬁﬂéﬁﬁ-&%&—'@%ﬂy Menory (ROM) such as a
flash ROM Code used 20 during power up of the data storage devi ce such as
a start-up rout {a¥esteiAge devicesudhras dsregngtic. ertraly eignagnete- qpaf%gngﬁlu#é
programmed into the flash ROM as needed. The flash ROMis hel pful because
t he ROM cersal negigielpaRnicacgmppeantssgeh ass ragdéwidieeBanapl ahip, & diffegantial raeamplifien he
initial stages of drive devel opnent. However, as the design matures, the
code ®Wnd aRORmeai msromréndomoadingnmigepl@mm’hﬁhgmarerwéc gbed @) mamowce:ithclm' cal
way to store this data is to integrate it into a piece of 25 hardware such
as the i nixermdbr iREMabfo thhmidideo@pionaed sacutedpatht nficroprosasdreonttdsthe savi ng
the -1

Q

behavior of the components of the data storage device. Additionally, registers maintained in the
memory store values used by the firmware code to control the individual components. That is.
the behavior of the components of the data storage device may be controlled in part by the values
15  setin these registers. Included in these register values may be a set of permanent Power-On-
Reset (POR) register values that are loaded into the registers of the various components by a
start-up routine executed every time power is applied to the data storage device.
During the initial stages of drive development, the firmware codes and POR register
values are saved in an external Read-Only Memory (ROM) such as a flash ROM. Code used
20 during power up of the data storage device such as a start-up routine and a set of default POR
register values can be programmed into the flash ROM as needed. The flash ROM is helpful
because the ROM codes and POR register values are constantly changing during the initial stages
of drive development. However, as the design matures, the code and POR values are fixed and
seldom change. Therefore, an economical way to store this data is to integrate it into a piece of

25  hardware such as the internal ROM of the microprocessor. Apart from saving cost, saving the



code and POR values mROM w || al so reduce processing time during
cestificat ion testing of the data storage device by elininating ROM code
fromthe list of files that are downl oaded into the drive during the
certification process. Certification of the data storage device typically

takes pl agge MdIRIR (416esGRARDOM WAl ALSredRYIPFReRAT HRITNRE 85iAEaHDR sk FoRp! et ed
the manufacturing process. The certification process may involve tests of a

vari ety Qfata%%rggezf&%gb%@lﬁh%ﬁ@ﬂ%&@ﬁ&ﬁg@ﬁisp@f hbEndaticinRlaadfinayd ce to

det er m ne whet Vi ce be surt e for its potential uses. For
exanple, certification.testing may include a tinme-to-ready test that
determ ne‘glvﬁﬂ%ﬁ"f’getsefeﬁgfw&g?%prg?eg‘?'age device is able to sta?/t up within an
amount of ti acceptable to users of the device, 10 The POR register
Talues ot or ed GeRERERCAE Y HAccishes DREA i ace BT AR e FIBM Rl ge
popul ati on of drives that had passed certification testing in the initial
devel Gpreis coppieted Oﬂﬂ?éﬁllé?%‘ﬂé?te‘?ﬁé mapypfagtaingsRreqess, af hGSeSFH I CERI PAYd based
on the assunption that a generic set of POR register values should work for
t he maj orintojvegestgief av\@si@tqugmmu,ers pelaed wrpsrfamiasee offtbadathsiop@RIgvicgitest er

val ues are not tuned for some drives. 15 That is, the generic set of POR
regi st er deelrmims whetherettle davidehvall ROMiiablefort itsgpmEnogisest &of exampinecrdfi¢aties. One
reason a generic set of POR register values nmay not work well in all

r egi st er Sestiag g ifcadt atife-t6 0y st thitelserhied Shalics tardatatsesketdavied Brableval ues
used to counter drift or set gain, offset, etc in analog circuits.

Ther ef or Qart UpakithifBY aiSun@ofife sctfidERGRD6f WBaEVikhe generic POR register
val ues stored in the ROM and appropriate POR regi ster values for sone

circujfts in Sgg{spékhx Ster \?aﬁleé\&ogdﬁ@&yhabm m%a@\l&,ir%gé viTB BURRLIERREE 2

| ar ge nunber read Tetries and require a onger tinme to boot-up.
D52 8 P ASE AL o Bl Bt B0 B3 b g
o g o MO e 5 BT el Rk BT SHER L5 P
POR register values should work for the majority of drives.
However, problems arise when the POR register values are not tuned for some drives.

15 That is, the generic set of POR register values stored in the ROM is not appropriate for some
drives. One reason a generic set of POR register values may not work well in all registers is the
fact the some of these registers are used to store values used to counter drift or set gain, offset, etc
in analog circuits. Therefore, there may be a big difference between the generic POR register
values stored in the ROM and appropriate POR register values for some circuits in some drives.

20 As a result, these drives may experience a large number of read retries and require a much
longer time to boot-up. These drives may therefore fail in a time-to-ready test that may be part of
the certification process and cause a significant process yield problem. However, these drives

may not be physically faulty and may even perform well with register values that are tuned to that

specific drive.



However, since it is a read-only nenory, the ROMis generally unchangeabl e
once it has been set. Accordingly there is a need for a nethod of patching
. specific registers with tuned values at an early stage of the start-up
routi ne. The present invention provides a solution to this and ot her

probl ens, and pfwWeRES siRdeels aEhdaiiAd&fo Vi8E RONEisRehd4llyAlnkhan e Rhad he
Inventlon Agai nst t his backdrop t'he present invention has been devel oped.

One enbodjapiy;. gt:cotr@ﬁ%lp HRAENhL n!:é?lvfﬁm hgtﬂoc%%'téﬁﬁl% Ofgecr@é Jaggtegfwﬁﬁmheag a

Power - On- Reset egister In data stor ag vice conprises

determ ning, é‘at aaned %/tgée%‘% éﬁ dsEar{Peroﬁt‘P'% "GYLRk &l ivRhdlh rgv‘?&’elg%coltuhoﬁ @he data
to storage device ob i Certrfication pr JCcess o

st orage deV| e anﬁl stori ngf in one or, nore systemsectors of the data
st or age i° rprt0 g apgl o SI}Srﬁmeé?drY@mﬁWS%ﬂruées%“o&a”t he POR register to be
pat ched and the tuned val ue. Another enbodi ment of the present invention
provi dfes a disc drive that has a rotatable data storage disc, a

m croprocessor, and a nmenory wherein the nmenory includes a start-up 15
routi ne that, when executed by Susmmagyofdhe lvertion causes the

m croprocessor to patch a Power On-Reset (POR) register using a tuned val ue
retrieved frongsinet this backdeopshs presentingentios hasfbeeindevdwped. SDwreamfeduientof tihese
and various other features as well as advantages which characterize the
present ipwsentibcantion plovides apphodof tuiing rPaweredwRagt (FOR)hregifiad ih adhia groekgt ai | ed
description and a review of 20 the associ ated drawi ngs. Brief Description
of the DraawicB@Smprises delerinsniflg #luadd vl @WoPthe ROR rSEiste dswi fedibadkaedril e@eaW t h an

enbodi ment of the present invention illustrating the primary internal
conmpope _nts?orﬁ’%~| e debRe th&ﬁecﬂc‘idr%@ a cEﬂt@cat%n'p?oc@ssQﬁP fHeldata smrégélﬂedib@ﬂ{dasmrfng fa ishe
disc drive shown in FIG 1 il ustratlng the 25 primary functi onal
conponent f t £gi ster
val ue tuﬁlﬁﬁge%??lﬁgﬁéegf %élc |52(éfttl:mg(¥1§ e'n‘lgek‘légc‘%%gt@‘g‘“@ ﬁa%eaﬁ%gs frtrklgant of

the pr ese}%R regls er tto & patched and the tuned value.
Another embodiment of the present invention provides a disc drive that has a rotatable
data storage disc, a microprocessor, and a memory wherein the memory includes a start-up
15  routine that, when executed by the microprocessor, causes the microprocessor to patch a Power-
On-Reset (POR) register using a tuned value retrieved from one or more system sectors of the
data storage disc.
These and various other features as well as advantages which characterize the present
invention will be apparent from a reading of the following detailed description and a review of
20 the associated drawings.

Brief Description of the Drawings

FIG. 1 is a plan view of a disc drive in accordance with an embodiment of the present
invention illustrating the primary internal components of the disc drive.
FIG. 2 is a control block diagram for the disc drive shown in FIG. 1 illustrating the

25  primary functional components.



FIG 4 is a flowhart illustrating a start-up routine including register
pat-chi ng accordi ng to anot her enbodi nent of the present invention. 5 FIG 5
.is a flowhart illustrating a routine for register patching within the
start-up routine of FIG 4. FIG 6 is a flowhart illustrating a start-up

routine i ncl udtngs [&diowcRirt RRALEINPY pRRERSH BdsttiQ/afid t@:lisé]ge&lnﬁu?icyﬁﬁ%aﬁdi ment
of the present invention. 1o Detarled Description Enbodi nents of the

present | pyegl ot loDendl AURS he il A0S 10 a magnetic disc

drive. One sKi e art wl ogni ze that the present invention nmay

al so be appli to. any dat a. st orage device.. suc s an optical disc drive,
2 hegnet o opt 16 FisdtoFiCuRhEEAZE R Fua? Ui BB Pk S e i S

regi ster settings saved . in a ROM 15 FIG 1 is a plan view of a disc drive
i n accor dRHET siRbiment ahE ATRER{NVERI®Nhe present invention illustrating the
primary internal conponents of the disc drive. The disc drive 100 includes
a base> 102 t o HIfii Tis aflpmchusillugrqtiog a mrusing for registet ipgichigg witbinithostart-8p FaYting ed. A
top cover 104, shown partially cut away) cooperates with the base 102 to
forman iGNkl , seal ed environment for the data storage device in a
conventional manner. The conponents include a 20 spindle notor 106 which
rot at es one OrFIGDé B adlosweharl Didstating a s@anspaattinh ighidapaeg sted patchingat¢opding &
witten to and read fromtracks on the discs 108 through the use of an

act uat or ﬁﬁﬁ@ﬁﬁﬁ%ﬂ%&%dhmﬁﬁ6hhégkﬁh6ﬁvdﬂ%hﬂg a seek operation about a
beari ng shaft assenbly 112 positioned adjacent to the discs 108. The
actuator assenbly 110 includes a plurality of actuator arnms 114 which
extend towards the discs 108, with one or nore flexures 116 extending from

each 95 the actuator arns 25 114'D$Y9%tg&cﬁh'§rh.e di stal end of each of the

flexures 116 is a head 118 which id-4 bearing slider
bl i th d 118 tg fly in .cl imt b th ndi
o oot " et B ek Bl Y e VRO FRRRIP

position of the heads 118 is controlled through the use of a vQice coi
mot or  (VCNjve1Sae Skiflrtin R4St Wil PSPEPiHE ki Presbiventsng ez aPR s ey
act uat or

data storage device, such as an optical disc drive, a magneto-optical disc drive, or a compact disc
drive, that utilizes register settings saved in a ROM.

15 FIG. 1 is a plan view of a disc drive in accordance with an embodiment of the present
invention illustrating the primary internal components of the disc drive. The disc drive 100
includes a base 102 to which various components of the disc drive 100 are mounted. A top cover
104, shown partially cut away, cooperates with the base 102 to form an internal, sealed
environment for the data storage device in a conventional manner. The components include a

20  spindle motor 106 which rotates one or more discs 108 at a constant high speed. Information is
written to and read from tracks on the discs 108 through the use of an actuator assembly 110,
which rotates during a seek operation about a bearing shaft assembly 112 positioned adjacent to
the discs 108. The actuator assembly 110 includes a plurality of actuator arms 114 which extend
towards the discs 108, with one or more flexures 116 extending from each of the actuator arms

25 114. Mounted at the distal end of each of the flexures 116 is a head 118 which includes a fluid



assenbly 110, as well as one or nore permanent nmagnets 128 whi ch establi sh
a, magnetic field in which the coil 126 is inmersed. The controlled

. application of current to the coil 126 causes nagnetic interaction between
t he permanent magnets 128 and the coil 126 so that the coil 126 noves in
accor dan i I | | r N i 0. i ves,
he. act uabs e b M R R o B B B o b9l
t he heads,6 118 arqiﬁaUﬁﬁg |0 to nove across the surfaces of the discs 108.
The spi ndfe25ee4rd 486'"%s typical Iy de-energized when the disc drive 100 is
not in use for_extended periods of tine. e he 118 are typically noved
over park zond¥rig@ S?%pﬂpg"éf“i"}z thedigek P‘i’fé“an?;g BF" hﬂ?@ﬂé? éSrCOB’frofarqéX’gFéb'ge ¥8 when
the drive notor is de-energized. The heads 1|8 are secured over the park
zones 120°ftapyeisageil metor (¥eMd 24 whighitypieadly inchidena eoil Hidqdiaehe to hapetratelr event s
15 inadvertent rotation of the actuator assenbly 110 when the heads are

par ked. Ausfeimbly B esvbéll/as k@6 opmoreipdensanetemagaefsiil 28 whick ssatlish & alagestin fieldtin on
pat hs for the actuator assenbly 110 while all owi ng pivotal novenent of the
act uat or asistebyil 126)is thamhemnel. Ophe cadtradiad apptieatidnex casae ixhy caintd6udess a
printed circuit board 132 to which head wires (not shown) are connected;

the head MAghesc iRkRHor BiiWasH th ftflatcn Emagietéal® andhBBoil 126 nAattHeofll12&Ur €S
116 to the 20 heads 118. The printed circuit board 132 typically includes

Cireui trymQE it RBSHAL Wi dd\CelVdoWs L%&E_rn'iz%faﬁ?xﬁﬂﬁl 1480nd Qill 176 ritfedthel 18

during a wite operation and a preanplifier for anplifying read signals

generate . i [ fil

Porm nat ce ot B8R0 BB bt IR But AL ERSLAN 302, o B bR ATERERA
102 to a data storage device print circuit board (not shown) typically
mount 8d 18 MNE P8 TSP ERS nghetdﬁés sc drive 100. -5 FIG 2 is a
functional block diagramaqf the disc drive 100 of FIG .1, generally show ng
the mai n functihearindlgmogqsilPe isirmically de-engraigediuhan tB%dlﬁch%ﬂVGil'Qa ihot Pe'spfarnt ed
circuit board and used to control the operation of the disc drive 100. The
di sc dri vextenda! pesiodpefitiast yihe beade d1%are typicallpowvedaeppark pores $2¢ fypigally near
conventional manner. Control conmunication paths are provi ded between the
host conphbt mnerkdfnacrdf ehediiss 108 when the divepn@aes §oencigizsd. (The hedds A bparecessor
142 generally providing top | evel communication and control for the disc
drive 10Qetuted®R} theGhikQdnsd 120 tHR6QAIRNIEE RO arl Qtuatdi@ateh 4ifapdehE Saadh pkédnst or ed

in mcroprocessor nenory (MEM 143. The
15 inadvertent rotation of the actuator assembly 110 when the heads are parked.
A flex assembly 130 provides the requisite electrical connection paths for the actuator

assembly 110 while allowing pivotal movement of the actuator assembly 110 during operation.
The flex assembly includes a printed circuit board 132 to which head wires (not shown) are
connected; the head wires being routed along the actuator arms 114 and the flexures 116 to the

20  heads 118. The printed circuit board 132 typically includes circuitry for controlling the write
currents applied to the heads 118 during a write operation and a preamplifier for amplifying read
signals generated by the heads 118 during a read operation. The flex assembly terminates at a flex

bracket 134 for communication through the base deck 102 to a data storage device printed circuit

board (not shown) typically mounted to the bottom side of the disc drive 100.



MEM 143 can include random access nenory (RAM, read only nenory (ROM and
ot her sources of resident nenory for the mcroprocessor 142. 10 The discs

108 are rotated at a constant high speed by a spindle notor control circuit
148, which typically electrically commutates the spindle notor 106 (FIG 1)

EBE?S??OETMHE?%%Sg?;@g§'ia§§%%é‘?5%%flﬁé€h§?§? ﬁéﬁfﬁ“;&ﬁ%ﬁ?ﬁgv%@@éxki@ﬁa‘% e
iti . : 118 i . i '
ot he cdrtn B98IGRT (Rt Bpief E G deRtarche 4950 A e s PRBRB! sl 150

provi des such 15 control. During a seek operation the m croprqocessor 142
recei ves PRFtheeareihon aighs dissdrieri@0y dhedisg ‘}“"wagllfé’ﬂﬁ@ab’ conuected (42 fRsks t hat
information in conjunction with a velocity profile stored in nmenory 143 to
communi c&eapylier Hotine cawiepdongbmanng. Conirelisommubgationrpaghs avd prpvidgshhepvegn the
controlled anbunt of current to the voice coil notor coil 126, thereby
causi 13g thioet casiputat D40 and selivoldyivd h@réppodessopl 4 thednicidprobesser 142 geweaallyf er r ed

bet ween the host conputer 140 or other device and the disc drive 100 by way
of an i ntpesvidiagtopdehel ddmrfilmidayiph el doyrrbliTed el @isc arivalfobed cdnuricasd with at e hi gh
speed data transfer between the host conputer 140 or other device and the

di sc dr i Roghifinintbitnd Mideoriebdof £y died hitm i cboctlisbieerkd) dEnbiu3. Massed

fromthe host computer 140 to the interface 144 and then to a read/wite

channel Mt 181G0iENBOHRS0ANL G R AERM NEufiM A RRONDUSS obDE

requisite wite current signals to retrieve

has been grrg%i l#e%ldémsté)rerdf(i)r tnqlecrodiosc gr' e -6 100, read signals are
gener at ed y the ad8eYE "y l&e proﬂ&gﬁf the read/wite channel 146,

whi ch perfor decodj and error detection and correction operatjons and
out pul®s t he ¢ dbs flecradB i rainied ot heorsiapidnapecdbie %Pa}dlesrﬂﬁtgb%ﬂygﬁk01&°Pléﬁ§ier to
t he host conputer 140 or other device. A set of permanent Power-On-Reset
(POR) r egvhicheypigallyipdestrieally eranmsytaiesthe spindle Retes 109 (KIGNbritroyeh thewye af hagkenor y
143 of the m croprocessor 142. These generic POR register values are | oaded
i nt o r egiekruemotivgrioro (REMF) sengng. hduriregrai seeksofetation.i vheedin the actuatos! I¥fmavee di sc
drive 100 every tine power is applied to the disc drive 100. Wen power is
appl i ed ttie lichds OBtbatvaen rags, Wepadstton ofi thethaids-149 isdoutrolied tiresghtthe gpplitativanor y
143 will fetch the POR register values and | oad these values into the

appropr i af eurk@@ioth€édit 126QAdicNBict B6il BB I2LT A& s BorlkdEciFRIR 15@ piovides suérl ues
prepares the

15  control. During a seek operation the microprocessor 142 receives information regarding the
velocity of the head 118, and uses that information in conjunction with a velocity profile stored in
memory 143 to communicate with the servo control circuit 150, which will apply a controlled
amount of current to the voice coil motor coil 126, thereby causing the actuator assembly 110 to
be pivoted.

20 Data is transferred between the host computer 140 or other device and the disc drive 100
by way of an interface 144, which typically includes a buffer to facilitate high speed data transfer
between the host computer 140 or other device and the disc drive 100. Data to be written to the
disc drive 100 is thus passed from the host computer 140 to the interface 144 and then to a

read/write channel 146, which encodes and serializes the data and provides the requisite write

25  current signals to the heads 118. To retrieve data that has been previously stored in the disc drive

-6-



to drive 100 for a first read operation. The regi ster values nmay be tuned
for. a specific data storage device to determine values that are nore

. suitable for that device than the generic val ues. Tuning can be perfornmed
during a certification process for the data storage device using feedback
obt ai ned fromthe device during certification. Addjtionally, tunj t he
regi ster 108 rﬁ@iﬂa@ 5 %gqnﬁréteéézwﬂv hepdsJd 8 %4 Progided fo; th%@ﬁ%wrlwhamqebb@, t he
tuned regi ster values to be used during subsequent stages of the

certi fi carhighpepiornedesodipg andseeprra¢tectiop apigaRierian qparatiaRstae ouippis Mg rpisieved
typically performed at an early stage of certification. Further, the

f eedback dabttaithedukeffaapridd e susequest tomsfgetodev/iiasecaputan 440 exxdiendetiee. par anet er
tuni ng woul d be hel pful in determning tuned register values. FIG 3 is a
flowchart il usdert aftpengarenpPoeeOn-Raét (POB) figRter vallidsandylbeistugeddit aiRegd-Only
certification 20 testing according to one enbodi nent of the present

I nventsi oNMem&§ (RONDESHedBH 138 BF the mibrbprobtRtR A2 NBhds® BerRRE PORIrO1st@Oatnahier e
tuned regi ster values are determ ned. This determ nation 305 nay be based
on T eedback|oahliahBechidd: o bhiftrcii el AoAI AR b oA driR dsc SRR 11D RH O
process such as wherm pertormng read/wite paraneter tuning. Control t hen
passes tqQ.save operatiqn,.310. Duri ve operation . 310,. the tuned register
Vel ves. iRl dD mhti arlt 10U PR GSRT s BphRA S i gab e 36 e
exanpl e, a register list.containing. i St ddresses to be patched and
The T unedtreghiontr padieu Ty a4 LRULERh et SR Milebe TR ™"y
saving the tuned register values in the systemsectors of the data storage
devi ce, tIME REAPRERTIAE JeaiRters rleRading dhe rGgibters WHthghe RQR register algererreesdner i ¢
values in the ROM Additionally, the tuned register values may be easily
chang®¥d irive pobfosd fizgt read opgrationt j me. Qptional |y, the register value tuning
process 300 may al so include a set operation 315. In set operation 315 a
flag may be sd&he ragister syis¢samysecired fafa speeficdddtastetagey dayee deddterening vabites | east
one tuned val ue has been determ ned. Alternatively, set operation 315 may
store a nhdthrewadrtiguitabletfbrethitidesite taslthe generid vhlnes. I TuaingShwbestriorméhduriapa or
nore system sectors of the data storage device if no tuned val ues have been

det er m negkifichtiddi frét@ts oAHhE dat@%iag@aévic%%tsm@@&aaack%taﬁéé fidhQh&devi duflf cation
| 0 of whether tuned val ues have been determ ned and t herefore, whether

regi ster Raieidng AR RnRGHOEHTEE: ARRE d&hd the tityQlagl NG BdiBaRhOr age

devi ce.

15  allows the tuned register values to be used during subsequent stages of the certification process.
For example, read/write parameter tuning is typically performed at an early stage of certification.
Further, the feedback obtained from the data storage device during read/write parameter tuning
would be helpful in determining tuned register values.

FIG. 3 is a flowchart illustrating a process for register value tuning during certification

20 testing according to one embodiment of the present invention. The process 300 begins with
determination operation 305 where tuned register values are determined. This determination 305
may be based on feedback obtained from the data storage device during a certification process
such as when performing read/write parameter tuning. Control then passes to save operation 310.

During save operation 310, the tuned register values are saved in system sectors of the

25  data storage device. For example, a register list containing register addresses to be patched and



For sone registers, the generic register value stored in ROMis appropriate
and works well. Register value tuning may be nore useful for registers that
- experience a broad range of values in normal use such as those related to
countering drift or setting values such as gain, |5 offset) etc in anal og
circuits. Thergfore, i.n so cases, .tuned register. values. may be determ ned
for only WRGEETFesiiet vAINSS M4y RESPYaY 18 His sy pectors Bf fiss Hosayye Wolpediesipter
consi dering the broad possible range of tuned val ues. For exanple, sone
data st or alees dbthe swienppgtorsRf|thpgdatastoragedieliice tthe valiies may be preperyedatithosit ai ns a
regi ster value used to conpensate for the DC shift in the read back signal
The 20 vardedtd ehangsfthe gepkriavdlidstiethe REMbadditiprallystbe unpdivegisted vaduasanaybe f act
that it is a hardware filter. Thus, the tuned value of such a register from
chip to cdusity chaygdder qpdateel atlh fdieztiert from t he generic value stored in the
ROM In this exanple, there may be no one generic register value that works
wel | i5n a | ar g@ptiddmbe the@égidér veRS unfiipGirodsC300GkHytalsoardlchelal skedpgrafien 818, I
better in certification and in use with a tuned register value. g Once

det er m negl opRRich 3184 fla LMy beter ¥ HYOEMIBMSDr R daDStHYRIR IS BGE REst o the
data storage device are used by a nodified start-up routine to overwite or

pat e ¢ hey AENGIchaf 68h 3B e Ukl SRy SREPLLRA SHRE hr o

routine is quite stralg orward. Typica suc routine, on
initializgd ill.p ed to | oad systemfiles, defect tables and various
syst em oviint adftessiaPhETOmi WRRe SYFHE Nelem edrons Bofi dna Eorai e B b en

i nvention, a dified start-up routine reads the tuned register val ues from
the data ngw&fﬁ@s BexFibeen Sptamireds In fibererase, ARipnglet neratign aﬁfﬁfﬂref peingiepran; ¢
ROM values. FIG 4 is a flowhart illustrating a start-up routine including
regi st®r ¢farhefiienfined yplyesihavediegmpatermined apd therpfase. whethererisigapaiehing shopldbe or ned
early in the start-up routine before a large 10 anount of data is read from
or writt eperfoonedwpodised-upTifiths dawstarage d4dice.nay be i npl emented in a series of
instructions stored in the nenory 143 of the disc drive 100 or other data
st orage devi céoasaneregistatsethe lgynetib ecgintes valpe stored SIOROMIR apprhpriat©artd wieks100
begins with | oad operation 405 in which a Reserve Sector Map (RSM is

| oaded. Twel R&ista valut allig thfbeigdg udchafortredidtsrs tHatexppiéat b Bepad yhgest t he

| ocation of all the files in
values in normal use such as those related to countering drift or setting values such as gain.

15  offset, etc in analog circuits. Therefore, in some cases, tuned register values may be determined
for only those registers in which the generic values do not work well considering the broad
possible range of tuned values.

For example, some data storage devices may include a read/write channel chip that
contains a register value used to compensate for the DC shift in the read back signal. The

20 variation of such a filter may be relatively large due to the fact that it is a hardware filter. Thus,
the tuned value of such a register from chip to chip may be quite different from the generic value
stored in the ROM. In this example, there may be no one generic register value that works well

in a large number of drives. Such a circuit would likely perform better in certification and in use

with a tuned register value.



15 a reserved zone. In many cases, the RSMis the first itemto be read
fromthe drive during a start up routine. Control then passes to |oad

- operation 410. In | oad operation 410 system sectors are | oaded. System
sectors may contain channel paraneters, zone boundaries information, drive
configurationqjsu%h as the

as dri,ve age, .nodel nunber .and capacit as. wel |
Cuned’reqi st eroTaRts s IntTuid B RBle MERER RS ERREGYE B 1R B Slppef
| oaded, control passes to_patch operation 415. In patch operation 415
i ot or FACERTHGO] & HEPROPLUE U ¢ R EURBHOT BYPATCRong GRSt 1O Ohe
system sectors. That is, the tuned register values are read fromthe system
sectors afeiRMM.t Acanyentional sart-4p prugipe isapie steaight fasward. Fypicallyasuch g poytioet i ne
400 may, for exanple, call a subroutine or otherwi se initiate another
routine ténge inAiidlizegyevill proaeaddgicad eystepafilchidafyet talesapndsvapibussystemenvpllasy -9
routine for register patching will be described below with reference to
Fig. 55 Qagel jpRQVI Agcdrding lear eabniliirehest thecpedentahvaness @asnddifiddaatit-qgper at i on
420. In | oad operations 420 through 430, defect data is | oaded. Wiile the
nunber andutaireids tef uhdiasg sttrahal RS from)the/d@ity/storag iR viee afDiket hbtc@aneadalues to
illustrated. For exanple, in |oad operation 420 a defect factory table is
| oaded. Thehdsd gsbrid ROMPYAUAbl € contains the defect |ocations captured by
a defect scan performed during certification testing. The defect |ocations

in this table ggey E)éﬁio%héryiy‘h?t&%ggQtﬁié-ﬁ‘lg%ldtfn@%’cﬁ g?@??g%tgﬂﬂgﬁﬁgq% thfsCHS)

format. This table is al'so known rimry ce the

defect factory tahle i | d, control passes .to |oad operation.425. 10 In
oad operiiBl: B &l RN upeS Bl BmARaR D S blhedR RO GaHR
| ogi cal zone t e.s sically the conversion of defect |ocations from CHS
for mad? i rATRGHE g"béﬂ@df rep ?fpm wriligh & g | B eafined CRAYARFAPREEICAE] (N BA)
format. After |oading of the defect |ogical zone table, control passes to
| oad opersstigsH insyyctions gereddn thgdremary M3of thadissedrive A0 er qther data gtosise dexiseon
430. This table contains defect data 15 updated during the certification
process. #Rdexesktedply ¢he migroprachssorddpl eti on of the drive certification
process, any new defects found in the drive may be saved in the defect user
tabl e. Next, chatewine JGbezinstvathl loalbpepaoaddson whdh akseme SheorMap(RSMEYiE ay s
are | oaded. The entire

loaded. The RSM is a table (or map) that tells the operating system the location of all the files in

15 areserved zone. In many cases, the RSM is the first item to be read from the drive during a start-
up routine. Control then passes to load operation 410.

In load operation 410 system sectors are loaded. System sectors may contain channel
parameters, zone boundaries information, drive configurations such as drive age, model number
and capacity, as well as the tuned register values as discussed above. Once system sectors are

20 loaded, control passes to patch operation 415.

In patch operation 415 register patching is performed using the tuned register values from
the system sectors. That is, the tuned register values are read from the system sectors and written
into the appropriate registers. The start-up routine 400 may, for example, call a subroutine or

otherwise initiate another routine that will perform register patching. Details of an exemplary



firmvare conprises several overlays or files. The center of the overlay
structure is the main overlay. The main overlay contain all the codes

- inmportant for drive functionality. Once this 20 overlay has been | oaded,
control passes to | oad operation 440. In | oad operation 440 regi ster val ues
are updated. That s, after the main overlay is |oaded, regqister values for
regi st er SOBENFSPT RS PaiRhi HI:L@QlF%Cf‘E?d t?f’i‘?‘ﬁ Eééh SFenE t%g’éa% 'egpceﬂ‘?fcgmﬁ MBtess

of updating register values occurs only after the main overlay is | oaded
and does b¢et cemplpted.contrd passerdg 19ad gperaiion 44 ues stored in the system sectors
of the disc. -10 Finally, control passes to |oad operation 445 where code
RAM i s | oaded.In laad obératiamp d2Githrangh A3hdefectriigtagohbpedest ¥iste thewnuRitier hed daseled.
This code is not part of the main overlays but may be used to support drive
f unct i onadfithege tables slapwatyysoniclkemmod itdble’ dresitlavtiated p Forcaxhinple, inilddd aperadort 426
tuned regi ster values fromthe data storage device and use these tuned

val uess t 0y @Féce facloneraBie iElbhded TRfekdefRcMattadyusiste cdndit thdgefédh IdchongBsptarRCBY

values is performed early in the start-up routine before a | arge anmount of

data is re@afeck EQMpSForMel blndly deRiflchfondiRing. Be REE REMANYiPBL b geearly in
the start-up routine, subsequent stages of the start-up routine may benefit

ac a1 osurR e HRE B EIARE AR AR ENT: LN LRI SAE, S 07
1 I il trat [ ti.ne. d d b i kely t
Fail in bt R o GRS o BlreCaGom R gt Bt B eia ) E3pui Unea

with tuned register values. Register patching may be nore useful for

regi ster el ated to anal og circuits. Therefore, the system sectors nay
contain a list of registers to be patched. For exan}lgl e, a register |ist
cont athi ng r edh kad ppaaime?s aglefeet Ipgica) aeneHakle isepdethe Theotefastslogisali z0ae tabiged
regi ster values may be saved in the system 15 sectors the disc. The

pat chi ng is basidaHp thetconeesiomoftdatec RaMtiansdrenx €15t fernad i the defedidactayy iablegutost ar t
up routine 400 will scan through the register list. Once an entry is

det ect ed, Ldgival Blegk Atléressirat (LBAN (prmat tAfree loadink of it défetthegicat gorsttahle, @aditlrabss and
programthe register wwth the tuned value. FIG 5 is a flowchart

i 11 ustratie@s & babgenRiohaso.r egi ster patching within the start-up routine of
FIG 4. This routine 415 may be inplenented in a series of instructions

stored in the {BAD: Yise? Bablcitay e 1b4HRd HH 1B5d SekafiBn 496) Bifis AbReOn SR BerSdt Q4RIE

devi ce and executed by the m croprocessor 142

15  updated during the certification process. For example, upon the completion of the drive
certification process, any new defects found in the drive may be saved in the defect user table.
Next, control passes to load operation 435 where the main overlays are loaded. The entire
firmware comprises several overlays or files. The center of the overlay structure is the main
overlay. The main overlay contain all the codes important for drive functionality. Once this
20 overlay has been loaded, control passes to load operation 440.
In load operation 440 register values are updated. That is, after the main overlay is
loaded, register values for registers other than the POR register values may be updated. This
process of updating register values occurs only after the main overlay is loaded and does not

utilize the tuned register values stored in the system sectors of the disc.

-10-



The routine 415 begins with initialization operation 500 in which an entry
poi-nter is initialized. For exanple, the entry pointer may be set to a

val ue that indicates a beginning position in the register list. Once
initialization operation 500 is conplete, control passes to fetch operation
505 where 25 the register address and val ue indicated by the entry pointer
are fetched. [FiPaPyIfORUQLPAES torpad oppraten 445 wherg Gode Radd isrlpagdedt Fnghisi st

contai ning register addresses to be patched and the correspondi ng tuned
regi st er opatatiesren@ivng ede stheed ipBAYEis loadedyubiscadp éx ot pyhofFhomainpvelays hut
operation 510 a determ nation is made as to whether the regi ster address
read durimay Heatsedhtospgpositdrion fiblofonatitya val i d regi ster address. This

determ nati on nay be based, for exanple, on a sinple conparison of the

regi ster addr &ssunifarg, thamgeified str@up ebutiag Wil Rid medines ssster vhluédfeon ag@idataer
address is determned to be valid at query operation 510, control passes to
set oper %Edr%} dediee adus8 BesPRREBalRE tophR hitheaeh 88K HARIROMOAIaGRS. CPhtdhng dTe
address read in fetch operation 505 is progranmed or set to the tuned val ue

al so readnd RadlEREN RRE ?stﬂiegfﬂm%%arlﬁ_ Rahe disol-up Rsatihd! B ke 'aG8HoS hRbunY Bf &4 i S

witten to the register. Next, control passes to increnent operation 520

where th I | Sy:ln L ndi.Gat e t i he
Fogi st er Pearon DRt tieSuler H PERGAHE bR AP Y Pk Wi B thu R dcelbnl
operation 525 determnation is.made as to whether there gre nore

oot ot er ter rafe 5 B Ry DG pERner RO Ty 1 HIET the eyt SRS

determ ni ng whet her the entry pointer has exceeded the nunber of register
entries. [RETEFVRLe efrpisas s nYVahdewss “’ri‘ﬂﬁ)‘”ﬁ"eerﬁ%{&éh%‘if“’fﬁs’@& H‘B‘Si‘ 88 he
entry pointer to a constant representing a nunber of entries in the

regi stler vajugs wil] demogstraig e auickep Emg tq wadysmg be dgselikaly foyfaib i qertifications not
exceeded the maxi num nunber of entries, control returns to fetch operation
505 wher e t he Asalscussedjitove mobaltiegistsrsarcpaichediwith tuied segester lygluesh Register y
pointer is fetched. If, at query operation 525, a determnation is nade

t hat t he patrthing npgibanertre isaful foccapdars raldwal tandieg cichite Mherdsre, the ocrasdectgrswi | |
end. 20 Alternatively, rather than performng a register patching routine

415 each rhdyBan@BVElist bSregipietsite e ﬁ)d@cﬁeh.eFQEbRamﬁ[EMﬁgieteﬂﬁs_\{ 6Rainin@ Peghtad! t - UP
routi ne 400 may include a query operation that determ nes whether a

regi ster jaafsi RbemaithéddINOSEsgRRdiRX RaEd RPisteF V{fuestndybedafed ONMHR Y stem
illustrating a start-up routine including register patching according to
this gl teLnakincs&maed 'pgfgﬂﬁg routine stored in the ROM and executed during the modified start-
up routine 400 will scan through the register list. Once an entry 1s detected, the register patching
routine will fetch the register address and program the register with the tuned value.
FIG. 5 is a flowchart illustrating a routine for register patching within the start-up routine
of FIG. 4. This routine 415 may be implemented in a series of instructions stored in the memory
20 143 of the disc drive 100 or other data storage device and executed by the microprocessor 142,
The routine 415 begins with initialization operation 500 in which an entry pointer is
initialized. For example, the entry pointer may be set to a value that indicates a beginning
position in the register list.

Once initialization operation 500 is complete, control passes to fetch operation 505 where

25  the register address and value indicated by the entry pointer are fetched. In other words, the first
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of the present invention. This routine 600 nmay be inplenented in a series
of instructions stored -12 in the nenory 143 of the disc drive 100 or

ot her "'data storage device and executed by the mcroprocessor 142. The

routi ne 600 begins with | oad operation 405 in which a Reserve Sector Mp
(RSM is . j - - at |
systemt hlge%ﬁgggﬁdif@r%?g‘? ﬁgﬂ dIOﬁttaﬂ% |élgtgl(a|%ﬁreg& ?g)s%:b\%cg&géjdg?}é {bﬁw%‘rﬁ]gﬁ :'[ilglg% t he
RSM i s thre iftirr‘§a eistgn?lt'%qd%e Eﬁgdt fromot hetiodrgme during a start up routine.
Cont r ol tﬁ%ﬁepasuse's £ cfoacrfpopesr AR 410 T oad operation 410 system
sectors are | Qaded. S steg @ect ors ms%,con ain cHa nel par ane ers,aéone
boundari es i nfiBARREY PRHAICG1D 8 detgimpingignds Madeds L Wheta thp registeragidsessasad
nunber and capacity, as_well as the tuned register values as_ di scussed
above. Oftuing faehepresation §0%is 4rvalid roeissnerdaess.c bie fdesprnyingdion gay e fasedfooper at i on
605. In query operation 605 a determ nation is made regardi ng whether to
per f orim rexginpleepn psimplei cogparivon of the registirpddressio arangdef tatid capistar addresset at e of
a flag or software switch stored in ROM Alternatively, the query operation
may read the fIf thsregistdr mgdress id deeriret tobe vatidiasquery gaditios SHE comrdbpaspatte hed
and the corresponding tuned register values. The determ nation may then be
based 15 wnopiheioh815.tiAGed dpeditioRSiIH RS fegRRE MidRAtel By theUlressi@ddih@ch | T, in
guery operation 605, a determnation is made that regi ster patching should

be per f or fRhiof 905 s PlogPARRESorlsE: (B BleGihe@REIAKISORad iPfetch BpRaidi 08P ehALE On 415
regi ster patching is perforned using the tuned register values fromthe

system Setﬁéﬂ]%édre}_ﬂ%{‘vil eis\nﬁﬁtsﬁ%ﬂgr egi.ster values are read fromthe system
sectors and witfen into the approptgl ate registers. The start-up routine

400 , for ample, .call a.subroutine or,20 otherw se .initiate anather
fout | TL thar ok Cpry B G R PR saf Vi IRt Porn b B
routi ne for, reg{ester Patchi ng. Wll be described belowwth rg%erence to
Fig. 5. ORdigpReORItFIrnisthe Egistes GofpCopied! thaadiassedio Qs aperation P49ad oper ati on
420. If, in query operation 605 a determnation is nmade that register

pat chi ng shoulAf auery operatiaiy §23r ariicrabitipnis s setp whethep thgregpemareiregista20. | n

| oad operations 420 through 430, defect data 25 is | oaded. Wil e the nunber
and nat ureatrgfs t¢ begelakedbThis deteynivaioy may berbased odetetnahing svhather thd Sntry pointer

has exceeded the number of register entries. Therefore, this determination may be made by

15 comparing the entry pointer to a constant representing a number of entries in the register list.

If, at query operation 525, the entry pointer has not exceeded the maximum number of
entries, control returns to fetch operation 505 where the next register address and value indicated
by the entry pointer is fetched. If, at query operation 525, a determination is made that the entry
pointer has exceeded the number of entries, processing will end.

20 Alternatively, rather than performing a register patching routine 415 each time power is
applied to the data storage device, the start-up routine 400 may include a query operation that
determines whether a register patching routine should be executed. FIG. 6 is a flowchart
illustrating a start-up routine including register patching according to this alternative embodiment

of the present invention. This routine 600 may be implemented in a series of instructions stored
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illTustrated. For exanple, in |oad operation 420 a defect factory table is
| oaded. The defect factory table contains the defect |ocations captured by
a defect scan performed during certification testing. The defect |ocations
inthis table are typically recorded in Cylinder, Head and Sector (CHS)
format. This table is also known as he primary defect table. Once the

def ect f dotherpemneipldd of the disodrined 00 opetherglatastpsagssleyige pnseersrbytthon 425, I n
| oad operation 425 a defect |ogical zone table is | oaded. The def ect

| ogi cal zmiveopt@biser 142. basi cal |y the conversi on of defect |ocations from CHS
format in the defect factory table into Logical Block Addressing (LBA)
format. After Theasliting 600 bdghs vwikfleaiopeRObic 405 if Whichtaltdserve SEUdrMAp (RS3HES t O

| oad operation 430 1o A defect user table nay be |l oaded in | oad operation
430. Thi sjpil] enheRSMEE BEablabesibp) AR g1y mé%tp&dtiﬁ%fygteﬁ_ thd AR oF Al he i@
process. For exanple, upon the conpletion of the drive certification

process, AerNAWoRE R Glafy tABE the! RSN AndfitsY Rerfl®/hd8a RN the dfivt B&idiel Bl user

tabl e. Next, control passes to |oad operation 435 where the nmain overl ays

are Ioadqg?ﬁmﬂ%-gg%%@qm%%%g%@&ﬁo&gﬂgz&gﬁgufeveral overlays or files. The

center of e ov S ure i e maln 15 overlay. The main overlay

contain all the, codes | tant for drive,functionality. Once this overla
os bean | oaddtio rrpis IR Sn teBlors i lonis: SUTHR Sathss Tk SPoSB BRIt ton

440 regi ster values are updated. That is, after the main overlay is |oaded,
regi st er RAFAMFELS. Zgpe WQ@%F%F@OWH@% df‘YFa‘??"f‘&‘ga‘i“@RSH‘Cé‘ng drivg ag\‘?a‘I“B‘é% “‘h‘ﬁ?ﬁrbe
updated. This process of updating register values occurs only after the

mai N overdngyapasity, eaiweld asthel tugodregisist valees @ dispuseediaheve: (nsel systegl eEOFs Al ues
stored in the systemsectors of the disc. Finally, control passes to |oad
oper atd onlo#itd, coheolpassed® qRédylopsratiae®®d. | n this operation renmai ni ng code
stored in RAMis | oaded. This code is not part of the main overlays but my
be used to suppgidry Sfcrat@n 605 6 détexpdhdtiol is MR refaditg whyRR 80 perfol@ ir&disdr

pat ching may be used to alter a register's generic ROM val ue 25 during

exle?:ut i Orba%in%QQ‘hﬁ.td@{eFmiHQtianh%j R aWdlon Qe sl AWt R sSBARESwikdhe RV Thi s
W save a -

ROM. Alternatively, the query operation may read the first entry in the list of register addresses
to be patched and the corresponding tuned register values. The determination may then be based

15  on whether the first address pointer is a null pointer. If, in query operation 605, a determination
is made that register patching should be performed, control passes to patch operation 415.

In patch operation 415 register patching is performed using the tuned register values from
the system sectors. That is, the tuned register values are read from the system sectors and written
into the appropriate registers. The start-up routine 400 may, for example, call a subroutine or

20 otherwise initiate another routine that will perform register patching. Details of an exemplary
routine for register patching will be described below with reference to Fig. 5. Once patching has
been completed, control passes to load operation 420.

If, in query operation 605, a determination is made that register patching should not be

performed control passes to load operation 420. In load operations 420 through 430, defect data

25  isloaded. While the number and nature of these tables may vary, some common tables are
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substantial anpunt of resources and tinme. This approach al so provides a
dynam ¢ Power-On Reset register value. In other words, the POR register
value is not fixed to a constant value but is changeable at any tinme during
the drive certification process. Stated another way, according to one
enbodi ment of the present invention, a nmethod (such as 300) of tuning a
Power - On- iRBsfeated( Borgxappls, Bxlagd epgrationi420a defest fagordeble dselogded chhegsfegplaytory
conprises determning a tuned value for the POR register using feedback
from t he tdble gonseins thg defderoaatiorssapthred by 2 delectapan petformedglusing certifi¢ationne or
nore system sectors of the data storage device (such as 100), the |ist
conpri si ngstang. dtledefes lahtidnadén AERakle arie s¢pidally cechreed at ClimderaHehdtdng Seaored

val ue. 1o According to another enbodi nent of the present invention, a

met hod ( S(OHS) @A OTHI¢ tab1e & alef knSivafab hdgrirBarl défactIAN. AR dRVdeRt faStdBtatie 100)
when power is applied to the data storage device such as |00) conprises

I oadi ng &5 [RAL, ¥6ntE pisHs (IRIAd bPrRidh 428M0ry (such as 143) of the data
storage device (such as 100) froma storage medi um (such as 108) in the

data st orage dfySpaed @S 18R okioRdhAC, Y BUEIR:S SHHLT Ptaf U BT Y

(such as 142) ata storage device (such as 1 or age

medi um (sugh.a 08) in.th t a st.orage ice (such 0 d_pat chi ng
- Power - cn il PEdb o B eSO B R afRo dly BRGPBS T &
list in e.o r ste ors, the list rjisin n address of the
POR 1 o1 Sriedl BIoEk Ao L ARG A (ATREtpay Bk AL AL S O S0 e BB ner
enbodi nent of the present invention, a data storage device (such 20 as 100)
conpri sesPagses fpatyererign 439 (such as 108), a nicroprocessor (such as 142),
and a nmenory (such as 143). The nenory (such as 143) has stored therein a
start iup rout iAdef¢at ussh table m@Obedpadgd O loadheperatinh d30. klus abledoltying fefect data

m cr oprocessor (such as 142), |oads a reserve sector map into the nenory

(such as ipd3d duram thhersficatiaggrotmsli Foneganyslél upsn the3dpmpleiads thy/dtvem sect or s
into the nmenory (such as 143) fromthe storage nedium (such as 108), and

pat ches aefiFtetionJtoddes @iy nebbdefectsHOMd ih @@ Give inay bt BYe@RFthOHeBRuCerkdbied
val ues stored in a list in one or nore systemsectors, the |ist conprising

an address of Neie (RfeRI pRgLssh ﬁfadwermqnmwlhﬁfi tgmaimeeﬁ&w% 19k & €T hel dhtidd | |

be clear that the present invention is we adapted to attain the ends and
advant agegmware comprises several overlays or files. The center of the overlay structure is the main

15 overlay. The main overlay contain all the codes important for drive functionality. Once this
overlay has been loaded, control passes to load operation 440.

In load operation 440 register values are updated. That is, after the main overlay is
loaded, register values for registers other than the POR register values may be updated. This
process of updating register values occurs only after the main overlay is loaded and does not

20  utilize the tuned register values stored in the system sectors of the disc.

Finally, control passes to load operation 445 where code RAM is loaded. In this
operation remaining code stored in RAM is loaded. This code is not part of the main overlays but
may be used to support drive functionality.

Therefore, dynamic register patching may be used to alter a register's generic ROM value

25  during execution of the start-up routine without having to change the ROM. This will save a
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menti-oned as well as those inherent therein. While a presently preferred
enbodi nent has been described for purposes of this disclosure, various
changes and nodifications may be nade which are well within the scope of
the present invention. For exanple, rather than storing the tuned register

values in stem sectors of the data,stora evice, the tun values ma

be. 5t or e BTEBRRTELA Firdieqt 86 ity TSR SRS FesntiSobt G amiEOREe ™
stored in other sectors of the data storage device or even in a Mor a
ROM ot herRaseidpgistrievatienin fiifret s thetil re&ﬁ%ﬁg@i&ﬂ FR9t P54 2 FRIGEPRE RO | |
readi |y suggest thenselves to those skilled in the art and which are
enconpas sdangenble pieany gimejduripg the deve ppidfiratighpraeese| osed and as defined in the
appended cl ainms. -16 Clainms What is clainmed is: 5 1. A nethod of tuning a
Power - On- Res etStat¢CRptheeyis penording ta odaembastineni géthd presens inveniionne mahdd
conprising: determning a tuned value for the POR register using feedback
from tshe (eahas 30@)rofi gmirgenitover-OaResst(BORNg gistee it adnetstarageudevion (saicls dsok0dp e
medi um of the data storage device. 10 2. The nmethod of claim1, wherein the
t uned valgempriseske@fgidingn tanddivalue €0 MY POR Ristsn usiaglfeadisaco fromhie RCRt6rags st er

to be patched and the tuned value. 3. The nethod of claiml, wherein the
tuned valyagict fush & B8) Al sPord¥ 21BN D8 bXthor@ sy stdhe s ! GHaRe data IBAsdHBVRE the
data storage device. 4. The nethod of claim 1, wherein tuning is perforned
during a tify I r i he

ot hod o gy 1067 ERR BRAARTF ] Bk EOR S RUARE nE SHEE gl rned
paraneter tuning of the certification process. 6. The nmethod of claiml,
further c8 Fising storing an indication of whether tuned val ues have been
determned. 25 -17 7. The nmethod of claim@6, wherein storin

"t ol on of AGEUIGS FaHE DRSS 5 HE PN MHER Gt et Z%fe PO o g ng a
null value in a first address in the list stored in the one or nore system
sectors off safingddat saregediguiceisyshcas 109) wegntngweis ¢ppligd $o tha deta perge doier ni ned.
8. The method of claim®6, wherein storing an indication of whether tuned
val ues hasueh o) comprises loading a reserve sector map into a memory (such as 143) of the data

storage device (such as 100) from a storage medium (such as 108) in the data storage device such
as 100), loading system sectors into the memory (such as 142) of the data storage device (such as
15 100) from the storage medium (such as 108) in the data storage device (such as 100), and
patching a Power-On-Reset (POR) register using one or more tuned values stored in a list in one
or more system sectors, the list comprising an address of the POR register to be patched and the
tuned value.
According to yet another embodiment of the present invention, a data storage device (such
20  as 100) comprises a storage medium (such as 108), a microprocessor (such as 142), and a
memory (such as 143). The memory (such as 143) has stored therein a start-up routine (such as
400 or 600) that, when executed by the microprocessor (such as 142), loads a reserve sector map
into the memory (such as 143) from the storage medium (such as 108), loads system sectors into

the memory (such as 143) from the storage medium (such as 108), and patches a Power-On-Reset
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determ ned. conprises setting a flag in a systemsector of the data storage
device if at |east one tuned val ue has been determ ned. 0 9. A nethod of

- starting a data storage device when power is applied to the data storage
device) the nethod conprising: |oading a reserve sector nap into a nenory
of the data storage device froma storage mediumin the data storage

devi ce; | GEHDAGRIEIsES 08 0% Bt tyngd salpesestorgdipayishin onper @a&eéygﬁ%ﬁ%&és,&w ce
fromthe storage 15 nediumin the data storage device; and patching a
Power - On- Fes semprishrn addrgsssefahe RRR ragistan éo e parbedand thetinedivaless stored in a
list in one or nore systemsectors, the list conprising an address of the
POR regi st er tlowbkbed¢ar Hedthalpdzsetrinéwemhmds well adapte@ @o 4tGin (b endvahd edvanthiges| ai m
9, wherein patching a Power-On-Reset (POR) register conprises: fetching the
addr ess ofneiitiaedPiRvelEgitbdse inhkenixkerpiat Wigld agneketithepréfenadentalditrent harbethe | i st
in one or nore system sectors of the storage nedi um determ ni ng whet her

t he adgr egsscifled ivubidses’ 2 eisdiSdlosu, PRI EKRASS ah8 nRddMRhtidhs i) glbéhﬁae afdness;
and -18 responsive to the address of the POR register to be patched being

a valid rggialiehindfds &ope oSl Fﬂeﬂﬂt b BFPR HoP Gadlp®!, rduQr B RALGHARA (R4t he
tuned value. 11. The nethod of claim9, further conprising prior to

tch f d.
3. “The risEhen AFST %egfe“p%t%&shr@éﬁ‘*gf&ﬁtaﬁ%‘%%@%w?e%& AN ﬁ. H8%8houl d be

erfornmed,c m.nin irst addre st stored
"o the ond eRleshife 5 di bttt RGhevaltat bbb SFEL Bt Peelot of bt
value. 10 13. met hod 0 , m ni ng whet her pat ching
shoul d be’'¥ags %;ny?g(?r 6t FE@@J’ Breatn%&M ‘?ﬂ’%@’e\ﬂﬁ%ﬁﬁgﬁ g\l‘fq“’é%“s qthex chapggsdidys ect or
of the data storage device is set. 14. The nethod of claim 10, further
conpr i'&i nbp Mederwhieh willygadily suggestyhemseiveseto thoseiskilied inghezprt and which are

encompassed in the spirit of the invention disclosed and as defined in the appended claims.
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15 position in the list in one or nore system sectors of the storage nedi um
prior to fetching the address of the POR register to be patched and the
tuned value fromthe list. 15. The nethod of claim14, further conprising
increnenting the entry pointer after setting the POR register to be patched
to the tuned value. 20 16. The nethod of claim 14, wherein determ ning

whet her the address of the POR register to be patched is a valid register
address conprises conparing an address fromthe list indicated by the entry
pointer to a range of valid register @Gldimesses. -19 17. A data storage
device conprising: a storage nmediuny a mcroprocessor; and a nenory, the
menory havhags ddioeeéd:t herein a start-up routine that, when executed by the
m croprocessor, |loads a reserve sector map into the nmenory fromthe storage
medi um | oads system sectors into the nmenory fromthe storage nedium and
pat ches a Power-On-Reset (POR) register using one or nore tuned val ues
stored in a |isshethBd OMNEniAY a FORE- @ﬁ/ﬁ&&frﬁ@ﬁgw@er ih B@ath kidkagh QENEL, fk REkRA
address of the POR register to be patched and the tuned value. 10 18. The
dat a storage g§¥g f claim 17, wherein the start-up routine further:
fetches the a ss of the POR register to be patched and the tuned val ue

fromthe |i st |n one or s of tpra e,
det erm nes vvhe m'{'ﬁétunggvgl %’,or%he{pﬁ);lf éﬁ[ 'il%ﬁ ang & pa ahStcdgges a valid

regi ster 15 addresg and responsive to the address of the POR register to
be patched bei ng a.?’ lﬂmreglster address sets the POR register to be
patched to the tuned val ue. e data storage device of claim 17,

wherein the sF‘&F‘PgG‘ﬁt‘F@Gf’?IH"eO‘b‘i‘ Fteliag? wedianohfisglaie sirggegvicegi st er det er mi nes
whet her pat chi ng shoul d be perf orned.
10

2. The method of claim 1, wherein the tuned value is stored in a list comprising an address

of the POR register to be patched and the tuned value.

3. The method of claim 1, wherein the tuned value is stored in a system sector of the storage
15 medium of the data storage device.
4. The method of claim 1, wherein tuning is performed during a certification process for the

data storage device.

20 5. The method of claim 4, wherein tuning is performed during a read/write parameter tuning

of the certification process.

6. The method of claim 1, further comprising storing an indication of whether tuned values
have been determined.

25
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20. The data storage device of claim 19, wherein the start-up routine
det er m nes whet her patching should be performed by determ ni ng whet her a
first address in the |list stored in the one or nore systemsectors of the
data storage device is a null value. -20 21. The data storage device of
claim19, wherein the start-up routine determ nes whet her patching should
be performed by determ ning whether a flag in a system sector of the data
storage device is set. 22. The data storage device of claim 18, wherein the
start-up routine initializes an entry pointer indicating a position in the
list in one or nore system sectors of the storage nediumprior to fetching
t he addr éss ofTht netlRARS clegn 6.tvererdimstbrngraitiodiedioa ot whitberttuned valmed hage beeom t he
list. 10 23. The data storage device of claim?22, wherein the start-up

routine i ncrerferiminédensptisésystgrvigatnal valué @ra fef dddfegs inke IRORofeddn Bk @he b0 be
patched to the tuned value. 24. The data storage device of claim22,

wherein the st@iré sydRni RbibtsE tHefaRIstorikR e Vibeif A6 funkd) €218k Ha@SBech detbM@ndAOR
regi ster to be patched is a valid register address by conparing an 15

address fromthe list indicated by the entry pointer to a range of valid
regi ster addresses. -21 .AF9. A

U A{f. A f8 Asu'ﬁégégbfsgéﬁgléi% é’»{;he% é@i‘n@%%lw&’dtfg‘n 'op‘gvhetﬁgrt?&neﬁ‘lvglues have been

% Al . A% AA( 2@,

zupki a\ W cal ol cal cal cal.salcabial ol 6ol Al sal Gl ahoab e ake el g oo

calcalca]ca]c

one tuned value has been determined.

10 9. A method of starting a data storage device when power is applied to the data storage
device, the method comprising:
loading a reserve sector map into a memory of the data storage device from a storage
medium in the data storage device;
loading system sectors into the memory of the data storage device from the storage
15 medium in the data storage device; and
patching a Power-On-Reset (POR) register using one or more tuned values stored in a list
in one or more system sectors, the list comprising an address of the POR register

to be patched and the tuned value.

20 10.  The method of claim 9, wherein patching a Power-On-Reset (POR) register comprises:
fetching the address of the POR register to be patched and the tuned value from the list in
one or more system sectors of the storage medium;
determining whether the address of the POR register to be patched is a valid register

address; and
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medium prior to fetching the address of the POR register to be patched and the tuned

value from the list.

10 23.  The data storage device of claim 22, wherein the start-up routine increments the entry

pointer after setting the POR register to be patched to the tuned value.
24.  The data storage device of claim 22, wherein the start-up routine determines whether the

address of the POR register to be patched is a valid register address by comparing an

15 address from the list indicated by the entry pointer to a range of valid register addresses.
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