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8 FIGURE 1 is a block diagram of a host device and
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de¥e giar P ﬁegxsqs Slgive) agiygiqr &o qa§< Oé Sgﬂ‘néxln ipaﬁﬁeﬁt étnieﬁ FEPSF feﬁd"tgH%then obtained by

aotnsaing slen202.e01 the ptheg hind St theyplue ployziree it stea §02ne [ehs theg M2, step 208 compares

t hm{:ﬁtn'g Gth QR Mer AlthiORFard Y& ends ocdufbdhiten thakidlddvii 48 threshold M2.
an?{dlfl 1fdt'h? &ns%xo %E&Agvlg Bé{ow L/ln l%n#al gﬁg)aqgl !:H?l%es s@PZlO and, thereafter,

Z COI arrangenent, capabl e 'of achi eving 3000

Oe“’tf"insetf’ﬁf%“% % any direction, could be used to deternine

t he varl ous threshol ds at whi ch .

anot her e ABEUR it In e Ropdtvg @’F%‘f’?es%‘ts°’r?83ﬁ“é‘fbe Sﬂft‘de pcontinuously,

brigepytitdideisan pesel misngfic §fld phie Adweringly. iBthelserdaerefdinglisseater than M1, step

arnde adel BB h@ikatod td dieh @ kit edd Bym e askire 7ef) b dedis®n Is fgie based on whether

t I‘Eerox@)ééémpédedugxﬁg e m& ecdc'ia'tavr@ad |I£ one BDMEQ eﬂJ)r§ Q/er@@etccted step 230 parks the
apap tﬁgor o{r:“c::at%ﬁes 3’16 act¥a? r(go rema 1 ﬁarl?? ﬁndr{gen erfergg eragoﬂ t %ért‘é@d If no errors were

recor or nat .
perpendlcular recordi ng vs. Iongltudlnal recordlng)
wi |l change the sensitivity of any given device. For

exanpl e, it has been observed in the past that

per pendi cul ar recordi ng heads are particularly
sensitive to external magnetic fields. f 32 By of
exanple, suitable Iimts for a particular hard drive
such as the CORNICE (tm 4.0 G drive, nmay be set as
descrlbed in Table 1. Table 1: Threshold Magnetic

e



| 33 I't should be appreciated that this Table 1 could

set forth different values for different orientations.
wao-e007p8n7ppses of margin of error for a portabl BCTHES100000269

wherein the orientation of the device may change

abruptly, however , the thresholds can be defined

W t hout respect to orientation. ]34 Based on the

various |levels of stray magnetic field strength,

d ge%e%{eiri 3%98 lit r;Tsya:gsgm ad::thea e x%?g?le i<e: sens 09 IS d!;fgctwe3 n@?t%nzq? cTufegrhe sensor code to be

I ﬁaqbggﬁréidn%ysw%w%rfge%agﬁ&etée {Lfgrrméﬁgsplg)zﬂ of- -|F|£.|.Jﬁu§: ICtB d1évc the device serviced.
b¥gmaisoratatiant @n tthe OGurag dithopthmenitering éhe, mpmmetfcoenyer. dn ey host device
r ﬁlaaloﬁtltyn?aa'zbe ratn@fhed QlﬁwﬁéﬂQﬂh&&ﬁﬂﬁh@ﬁedﬁc@&pr&&fﬁ&i fi@flexternal magnetic field

SENRAL ik Qggk Q[Qratl l; l‘Ig)( ]?emlccgmmespéptg\égeemk ﬁlpeskgﬂirl\% due to the possibility

errors are o enti al I creat ed. % k { the fleld
gPaditedlPifeisdpeRpn &Pt d‘égnétéﬁf§ 8§“f{rﬁ ° c?P?ri‘)tS“ ﬁ%’ Sy of the fie
pafckedul2 marres yregsmieRledn s iegapg e esbievieengi ivtep 4 Gfferrepjarning on display
ot @aitha edr, Iy exaepleatining tis hepo R2OBve tidletikRaroatiitesterna magnetidffield.
the value obtained in step 202 is less than M2, step
295 COoR@afiSorieiicto Feadi1Nehidiraghetic ie:@6d 80| idiliddrated 43 férRing part of hard disk

I' %@%g ut S%Q.flct be Erg:tfaﬁ:d %PME lsbﬁl: \A@eqmretnm‘t q?%thaglethear&gnenc sensor can be

b élftg&,d W]the hﬁsé dev cF a%%]%wré? ip &htor(r:l Srﬁiilrl;]dﬁcatgg l:r;]y the re rence Q\ir%)er 8% In this instance,
t He FRREer e canybe BYFPYRS by Ghet hapProop®r 1 %Grlwces&ﬁé%rths i Application
résiades_in the @ossébiddcket yo. CORED) HBIgRISTIARD BESHSRRIVBOVITH EXTERNAL

C QE&%Rb Qﬂ”ld':@fl‘ﬁ@ﬁ i T EMI ﬁ@ﬂ tUSﬁum}EY)F iﬁb S\@ﬂi'ﬁl—ld]:n Cjﬁl&ia&oinﬁgporaneously
aperew1t¥1 grm"ﬁ‘i rpora getrelm rlch:e sr'] 1 ety Cl]%&rag%lg%!lsx of A Laghg% sensor that is

Sensor rea |s gr ater step uses
@FH&?BN“W&“&WF%npt a data read fronlthe di sk. At 228,

a decision is made based on whether errors occurred

d®%i ngWMbirer BMPEPHEEHPIRA psRecFs ERtembPdimestichaysy besppsfissusgsd plspveg those of skill

Wertke aiewit cdceghize sdrigip mid@iBcafias. kgrmufadona eidiginoand oub-@abig@wns thereof. It is

t BhereBeliktali@f thitQnel BIBRILR pRfdee dinidl And H80s Fepfa®d Sntroduced are interpreted to

og\gl(u%talllggchtrr%d§ Laﬂ&{i p%ﬁrgltatlcln% agt.gtloﬁg s;n(a |§3~c\éﬁ1&§91§$s%9 tar% q’lt%tl their true spirit

I's assume e magnetic sensor
dBFSEFSve and step 232 causes the sensor code to be
di sabl ed and may issue a warning 240 to the user on .
di spl a§roadh- Bfs VErRFEors £ A ie T MR g7vée aula ik ¢y interfaced with the
Nogstradvicope mall i2pan enrriated erethpé siprelisihidribro irtludep i pagpdtip gpedia for storing
t e rhag &ing Gn S5RAGHOIrandeRent l’dipSrfdhﬁy dath x8dss BV at least one head proximate

f BQE&tnllag&ﬂ!: J’nzcb{a ?l@r}nfgﬁla&m Inﬂ; @ snlgcg:t to %Jup&u g\men{ﬁe Jlﬂ%nve is exposed during
ffhgﬁnse of reduced from ext.ernal ITH

zaa %Veésh {o Sa gwn?(h?trély x?%%lftﬁc% 1d avgnﬁ g@ V%‘Hﬂl{llglurﬁ gtagn mtenaity The given
WhtEeh mpensiielteld Wit neeersetiPhig Otr!r?f“é’sqﬁcs‘rednw"c arbe WP %@maﬁor arrangement
p oS BibigH kwvdy\frotmhtat mdgirgic chedid. @sstriysmdgmtie eld prate@ioc @THemED irSconfigured for
@rtgiaﬁ arhthil Hagddid ervirSifneRfor Qﬂ@fcﬁﬁsﬁn@ the WhdatoRarkaR€ ment to park responsive to
qtc%%fzgﬁea% Rglgxtén%Qm%&gg%gﬁ fi mmt be unacce pt abl e.

|s regar ost device may i $sue a different
marnlng on display 17 to the user, for exanple,
war ni ng the user to renove the device fromthe
external magnetic field. 36 Referring briefly to
Figure 1, while magnetic sensor 80 is illustrated as
form ng part of hard disk drive 30, it should be
appreciated that this is not a requirenent. For
exanple,, the magnetic sensor can be installed in the
host device, as shown in phantom and i ndi cated by the
reference nunber 80'. In this instance, the sensor
code can be executed by either host processor 12 or
drive processor 50. U S Pat enty Application Serial no.
(Attorney Docket no. COR-9) entitled HARD DI SK DRI VE
W TH EXTERNAL SENSOR | NTERFACE, SYSTEM FOR USE THEREOF
AND METHOD, filed contenporaneously herewi th and
i ncorporated herein by reference inits entirety,
illustrates the use of a magnetic sensor that is
installed in the host device. 1(37 Wile a number of



inthe art will recognize certain nodifications,
per mut ati ons, additions and sub-conbi nati ons thereof.
w0 2oo7e8t7ber ef ore i ntended that the foll ow ng apEEOS®A7/000269

clainms and clains hereafter introduced are interpreted

to include all such nodifications, pernutations,

addi tions and sub-conbi nations as are within their

true spirit and scope. Broadly, this witing discloses
? S mdf:ludlng a host device and a disk drive

in rface Wi th the host device as well as an

associ ated net hod. The disk drive includes a nmagnetic

medi a fbﬁsstﬁtVﬂ@mwﬁfornatlon usi ng an act uat or

ar r angementevicss perform a data access by noving at

| east odvsklag@dnt@faced WiTBia@ hbO ddviieandRgn@id mageit Medialfliestoring information

| n{sQE E@Jctuat;} amenktet @H@Jﬁﬁ&i‘hél taGOLBPLbRI M@mnt h&d gbskate to the

d r rlnzy setilc ?ne a Ex}g m{(j)la'na onQnaﬁ c su Jectt % cc?'r?uctlon Wrtrl]e'ln tge da sk%r1¥a 1s exposed, during
f i Sétd Satii i*?f‘*‘éfh §>| atgyen SHRLMYNRHE fie %‘taf“agla ﬁtéf‘g FERimEn mpgaptg figl r"Fe"S'ty’ which
Nogiveg etray mpdneticlfeldiivfeorard eitam! orthetshrempmagnet i ¢ nedia with

the act atbatmagaahs ANYRHEAbN PATthdnORBRErtAWR Yt 1626:QR3I4RE one of the disk drive

naaqg g'lté Ih(%t Jl% t@a‘t tsAon?QJré%yforga?c gaa%mg En?lngggnptrcgg\ﬁrg rheqno which said disk

arrangenent 1S ting an anbi ent
meg et e Eh I GRMEHE ?“c’f? f‘tﬁ§aé’s"|‘%+h"c"‘étﬂ*§?”ﬁ§ja"ﬁtﬁ‘é?“%{%’t’*’da'fS@P“S”e to the

ar fetetpe nahieast the gieen Rinireupdiesitig Beld ptessiie det ecti on of at

| east the given m ninmum nmagnetic field intensity. Wat

i s cl ai filk system of claify Isyheieio paid syapnmpaenaic figd pretedigsdrraghemeng ig configured for
a disHnith thatCiukibttaRink @Gen Mbatiad Sositich s @84 as@EVHsOR: gARA minimum magnetic

I ngdURLRG Badgeti c media for storing information
usi ng an actuator arrangenent for performng a data

access | I .
‘%net i %¥%@gs¥enwclgi¥n 1 “ﬁi@%jﬁ .Sé?{lor m%ﬁ!%h&ggﬁ%ﬁgns&pg a%proxxmately

Pﬁﬁtlon when the disk drive is exposed durlng said

data access to a given stray magnetic field having a

gi ven ﬁteﬁtﬁtﬁ"tféglﬁetweﬂetnéte&rw ARER field profgpfion ﬁmgsww forms a portion of

stwidyisktrgnetic field is generated external to the

system and a stray magnetic field protection

ar r angeneintsyssapid deitnadvbeigin gtie stta@ aggned fiskdlp@eti®d ammeen@ht includes a

t N@aghlisi Kei@lichdPinaRdockiEin HORIst AaML. Ce that is configured

for detecting an anbient magnetic environnent to which

S ai d dl & tfheqtgtemfusmqm%ﬁ i@l mtgﬁe%pfm@tr&emtmg@gmm includes a

Or{ta G %eldg sor tsaﬁ 1590(:3: Jm aldac{ts[icg \%e”ent to park

responsive £on o at Ieast the gi ven

g} 2: m’llrg \?\%%nsg%mln lgllmel q.ter:gljgtsa? rx netlc FJ(!P ;rrc&c Stagrrar;l(ﬁcment includes a

ar PagpRyie pRBTRL thptds selwufrgarﬂe@wwnﬁ*ﬁat%ﬂf Helhtise SﬁtnFPé* ReAEISFEH ve, magneto-
ar imasig@aendorsi magaetPeptik @dsopo st @, I gdtongnasgneats, $upagiducting

t NQuati¥ Bier et BENREBGRN REch&hcd tha@hdtonlcifs SRuEhdiybidSzical sensors, photon

def &CLi8Hensdrs an (ﬂgcl% ef: gg}omensg laim 1 wherein said given

m ni mum nmagneti c Intensity is approximtely 100

Ce. 4. TlPl%ee sss¥ ognt]m% 1 v%erem salct]' St errrle}e%léetlc Pt!?(? prg't JiGy; an%ﬁ A& gmgudes a sensor

field pro t1on arrangenen Ion o

di ERregPEyReving2 ripgial ’%?%"Peem of claim1 V\,her ein the st ray
magnetic field protection arrangenent includes a

magnet i & Teiseten o epgidrvhersia exrpgre|opiaigdisk drfva tor3pévenigage of stray magnetic

d efieldserength, having said given minimum magnetic field intensity as a lower limit thereof and extending
upward to an upper limit, induces an operational instability in the operation of said disk drive during said

disk access generally without producing corruption of said information that is stored on the disk and wherein

10



6. The systemof claim1l wherein said stray magnetic

field protection arrangenent includes a magnetic field
w@aensosi7dhat is |ocated in said disk drive. 7.Pdnes2007/000269

systemof claiml wherein said stray magnetic field

protection arrangenent includes a magnetic sensor that

is selected fromthe group consisting of Hall effect

sensors, nagnetoresistive nagnetoinpedance sensors,

nagg set%agma net!c?'el% grlj) ecgtlroxé %rﬁ See%(an IS con%urédtto ]nH]Ftegrealf data accesg responsive to

Déigq:%lé%salds'iﬁprpt P‘é%‘ﬁtﬁéﬁ‘&ré““i’f-‘abaﬁ Bﬂ"@l’fﬁtf“é F"éd given range, for use in providing a status

negivetion rdbtind to gAidedgndie Agdserser. phot on precessi on sensors

and nucl ear precession sensors. 8 The systemof claim

1 wher @D.IThegiten sttcraiy9 Wikgpinestrayonabietd Ghlqk@ites friaggement is configured for

archARgR B atidn REIaldGHRBnefe RRIVERI: bREL ARNBEAEIU: 1c8¥He RYd &ror in association

trlgaxi aly & t§§,cges_gse 9. The systemof claim 1l wherein

exposure of said dISk drlve to a given range of stray

gg 2 :E :lg | glf"%“ gtt c[alm wlinefem S{J‘ay m ne{S aﬁg‘?dl dgtec\:/t?nQ ?rfr?n%egqglg 1S coné' gured for

exdtsehiag s‘aryg “li%ﬂﬁ%frféfldtsﬁls‘ﬁﬁasﬁﬁfﬂéf' aqsqnpﬁ qf reaq ET§ éreAssogjpion with said read data

operat i onal instability in the operation of said disk

drive during said disk access generally w thout

pr oducilago0sd ik gptettdp a §bters aciddingafhodt Beict O atdisladrive Biterfaced with the host

Std@\fx&dsai@ Qist e leﬂnﬁmgm&%ia@&%t@mg%ﬂrﬂﬂﬂﬂﬂ@%ﬁ ia&uator arrangement for
pgrf ql-aig Oga% agclesos %E\!m nagl%egte or;x!:: heaé r(():x‘T.)rrrl1 fte:I tghlxg r%g tlc nlneglla 1e:tr;d@gr%therwise

access, res po nslve'i2 ctlngg

ar?t?"’ 'éﬁihe 'FFﬁ?jﬁ &PTEed @ROP 3 AP CORBIS g ng within said

gi ven ragpebing b orininggrestipnmyznaiy field ingnsiy ok atraysnagnedl fobithapis generated

I @ktarhdl RGhd spstefrAbiehRBOARE bcbru ftioRbiGai SRDEMMion vHdn thd Bisk GiySik BlFbsed thereto

ofdu&jg%y&ag ag@ggr ein stray magnetic field detection

arrangenen onfiqured. for confirm operati on

Rk R e e AR T S e S Al

one r e&YkiBF PIACWPE agRNgERInEAt paisipanifdtprsition WHery teepepbigattmgenetic environment is

acletes at dvhlue fdrés eguabh engrafer HdnadidmmBinwherai ngstic Bgd intensity.

magnetic field detection arrangenent is configured for

di sabl naghsaitichd Fbgpet 2 \&hefeirﬁﬂetehtnsm&m;neba&eﬁetm@tr@gh using three

aksgRGa rafEade£rrors in association with said read
data access. 12. For use in protecting a system

i ncl udi |1fﬂ g‘h@mmtof (Qa@r}( Ilﬁ:lﬁchﬁlﬂxg m@mg#ngig thggc'tu\ét%r elnglt l(’l&‘l@&@gd parked position

W %P& as & [ H%%ate%vz?ue O?E% adl}si)leﬁt d'naigneflc eI}’l n;éctninfénhls l§relatﬁr i agﬁ-ne minimum stray
acregrstiofielddrtergifigenent for performing a data access by

nmovi ng at | east one head proximate to the magnetic

medi a ahdhe pathod ofriaimil Seherppspithejvep iménimanrlagnesic giclg interityl is approximately
pasi®d.on, a net hod conprising: establishing a m nimum

stray magnetic field intensity of a stray magnetic

field nhatke rh«ﬁhogenﬂzrrauadclmig&kﬁaéaﬁqgnetnheels;esioemm&se&mwce as part of

cz—ms%%gneg(gfcrm{eéngpanqgge,§g4td i nformati on when the disk
drive is exposed thereto during said data access;

. detectip gh@,net@qmm 1TRANRGE nos;at.ﬁgy,l.ag%gﬁa& scLsgr .\qmesa.@k drive as part of

Sahcstr ¥n neilcijxeddet ctiqn ted an par I 'ng th act uat or
arr Ay ene aid ?53?%?@8‘ ‘posi tion when the anbi ent
magnetl c.environment is detected at a value that is

ual t% TBY YISt E™ LhNRWATRIS A DAL SPYeASR §heeg Frags of strey magnetic
f ifiglf gfrepgily, 3yig £3)d gived minfthyan mgspdtip feliptersitngsmidv@r §gpitthesgofjand extending
depveed tb Agupple lidt ThdIS artopErRpRe tbtabilBit ih 68 Gickutibisdf Rigd didRIIB during said
0 rdfslh@g@:ng%l'néré{ly a'ftﬁ(ﬁn:g&ﬁci@égﬁption of said information that is stored on the disk and wherein

11



14. The method of claim 12 including maintaining the

actuator arrangenent at said parked position so | ong
w@sgoorkgl7get ect ed val ue of the anbi ent nmagneti cPCT/US2007/000269

environnent is greater than the m ninum stray magnetic

field intensity. 15. The nmethod of claim 12 wherein

said given mnimummagnetic field intensity is

approxi mately 100 Ce. 16. The nethod of claim 12

: ngld %gtlh gnclu%?s%‘éds?xg aﬁi [I%%gﬁehgﬁew ?thtl&ean%%%neano ]:nnlgt_egpe§«§ data access,

a?rgsaﬁgxé%% ﬁitectlrlg—/sald Tﬂ%enﬁﬁigﬁﬁla elalfronagxa :aic.:ﬁelfg wttle&TaﬁI(ﬁVﬁrgran ge for use in

| oeiding g statuyiadivatian refating olsdd meendio fielfl gtnohe di sk drive as

part of the stray magnetic field detection

ar r angefagiit meti @, of Jhim 1pratidie coffirgihaépanatiop ofvaid magngtic field sensor based on
exPRaHE & 16ad ofeddad efdr Slassdiidtiv@whiQaid regd d4@RAckange of stray
magnetic field strength, haV|ng sai d given m ninmum

magnet |2@ ’Ifhls ﬁlLtQOdl Jf Elggslb tnylucﬂx% c@nﬁgtg)@@ Ealci sltr rLangelagf @@Jete@tn)d arrangement

eXt ?ﬁs l!eg d uapne 1c?16|%se sonbaseQen al)sencc of're derrors in ssocxatlo with said read data
oeralona F{ nheoera I on OF d ?(

dr*?@ durlng said dISk access generally MAthOUt
produci ng corruption of said information that is .
st or ed dnthe meihesiof gaigr g inplbrbinedtlpreag siid EYPRITP PR IsDEE §eld intensity as
C adligrhcigjziggd lowes timayf aragaebingert ingndic field t@adth Wiich induces operational errors
ar s:Rngeneitaid @udabdelsi at € a read data access, responsive
to detecting said anbi ent nagnetic environnment as

being within said given range, for use in providing a
status indication relating to said nagnetic field
sensor. 19. The nmethod of claim 18 including

confirmng operation of said magnetic field sensor

based on detecting at |east one read error in
association with said read data access. 20. The net hod
of claim 18 including configuring said stray magnetic
field detection arrangenent to disable said magnetic
field sensor based on an absence of read errors in
association with said read data access. 21. The net hod
of claim 12 including selecting said mninmmstray
magnetic field intensity as characterizing a | ower

limt of a range of anbient magnetic field strength

whi ch induces operational errors associated with said
dat a access.
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