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out put beyond this sonewhat sinplistic recognition. As

will be described in detail below there are further
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freefall detection, Conerford and the prior art of
which Applicant is aware, fails to recognize or
account for certain additional environnental factors
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FEVEr SQIVVANS frecthl HIRGE, Qe APSR P! SOTFRRIR AphIRGH W fvare, fails to

S R RSy SR 008 S SRS e B

drve/8 apyrsg prayint iU PPFA LB IRse (FRRRITenia] Betarh e rdgerkt i getail below and are
exaidptds bodenifiteet widlr@épedo awtectiand a hirdilitkadriveoin gn anédigatostmanner.
therewith are intended to be illustrative and not

@8 C| uShe @regflbh@bmplésaf tiigt rieloteds arO findt llngtations ataed tigereivitiviale| intended to be
BIRERIR APRALER Vel Gndr MRS Rfor BKielaled hiwiti B&oAE dppHBOR t1se of skill in the
rretg'do!nggeaglt tf € o2 1 1cCt|' | IaC atstu?n f%)%qra\%insst udy of the

dr aw ngs. U I7 e fol | O nggérrbodi ment s and

AgPLeLS ¢ hereof are described and illustrated in

conjutrction with systens, tools and nethods which are

TR S PPt b ol ol G bt vi
avstsre -tepdssand inisterds| high tagst hesnfsto hapemplars ind Bdiyelyd rof limiting in scope. In
ehriomd emstiodichentapMaiel @ n@kd@Ttheestb@diesastet SimbationstHareeigbie ebdiiced or eliminated,

U fAEdthet SRHAMERB R rectel iy BBfothndics K drive and
associ ated nethod are described. In one aspect of the

R[E ese Q.th_aqudﬁg l:h‘i)/% la!l(d%ssottint% m&iarg héglbw IYéne hsﬁl&lt &ql%spréent disclosure, the
R e Elin TS e i Sl b Tl et BBy s e meanwie
sk Sf F%‘Hm[‘)’ﬁ Eofagieyy therggf. hd Aepd AT nBTTFRIBTPPAGHE &6 FPYYUIRER sofegifvely access
mevererite disbinsekte etctsy ebye aat besgveintre toragadédmobitia. 4ifisk dddigated input is
Aeditle@ 0P EDEE NP n@NR1afe® p VYRR L phobesdngRakidg@hknt is configured for (i)
Q)Qe%\gutn%éggdata%c{eésrn%ge bg%gc; Qr%v@l? clnng] g_tlle% igcﬁedxk&gtaﬁﬂhg hggd arrangement, (ii)
receltving a first sen or_ref:ate |npﬁt signal and a
FPBPER% 1R §rshFrh GrEtE itPus €880t ¢ gt %“&de%’}‘“e? AR REE theprgh and (D
rdyeendeetta deteeiice 9therirgtereligiero mesirbrrepteristic] af legsbneving|thej heggl atrimgement to the
spkdagbsaionnt or and the head arrangenent, (ii)

monitoring the first sensor related i nput signal for a

b r St 1PneEke e bNeOpr&hA HRddsRE, aShid Gisk Bidk @& assodiftel fbthod Jare described

R SPRRSH X Gn bQirSABER Ghd i) s ect ihafal dfsB iR EEART 6 LILAREL shock. The hard
characteristic %te% ea arran
{ &

. t _moving the head ment
A7 PR “GaieRa BREEY | 5070 Sk AT RIE ABRct DT R soors e
}fﬁ‘@&’@tﬁ tislfprscentigddreiation theraqtd A eed Rraggempr isgpriisuskioTneyeraqyt to access the
red/ide diak 8 adies eeckdh eddd @i f@peratntona paked RosBiaN by BITTE A protected mode
E@ﬂﬁhamkglﬁj%@% atriﬁ]_'@enkbﬁ{ iflndd klﬁ&%tdkf(ljd t¥ €he teRerPBnddha¥RE) shock in the protected
l. . . . IRRVAS r ge n i . .
PRS0 ) e ol B LBBBRIET o o
gﬁliwﬁtacf fér HSVEE 2 %?bealﬁie%m{a% & gnflleaayoﬁﬁssio‘f s prgyt ﬁTr 8} executing the data access
ot PotoPrechtivelyt cantioting thi eninesksfmotod anfitbecheatt arraregient i) rogitoring the sensor
eeOateki | Gt €ighal OF arfbM@erBibkd tiaraaeGes hekdteind @adicwohdiv@ t6lidstiction of the

. bRdcRrRifddBeh LRSS AR QeRBITeth inflR\UEIE Rhush® R RATdR Airive to enter the
t of a protecte derkg ch.that the

0sitio r e
A e B T R A
ghyenhﬂygrggical suock in,tpe prot ect ed ngde nd is b that
Uscefit? BI6? £8°F R PVER FERNEnF SBF°" SRELR™ PR a4ty vt et 2
gl of srriwamenl st abanprittiphy a hasd dekdivctbabig houged in a host device.
receiving a sensor related input signal. A processor
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O In a related aspect of the present disclosure, a
sensor group and interface are used such that a
wohow7aBiMy of environmental factors can be nonPCoUS00RY00268
a hard disk drive that is housed in a host device.1l
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dropped at time zero. |22 FIGURE 7 is a is a block

di agram of an alternative enbodi nent of a host device
wand7vardsdi sk drive, that is housed in the hoBCT/US2007/000268
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envi ronnent. The use of these concepts, homever, isin
no way limted to use in portablgrstevi ces, but finds
application in essentially any form of device that may
be subjected, at least briefly, to nmechanical shock.
28 Continuing with a description of Figure 1, host
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arrangenent 10 which may be, for exanple, a suitable

formof RAM Alternatively, the nenory section can be
woraE/o8p9ef a suitabl e conbi nati on of ROM and RE&KAUS2007/000268

wherein a volatile RAM portion of the nmenory section

Is | oaded for device operation during an initia

boot-up. |29 Wth continuing reference to Figure 1,
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g S h R ccjﬂ@%kn@ & elfen & pi%&-£ k QR &Y néjﬁughdér CO%pléS(SS Y, user nbergacefarrangcmcnt‘ for

sui t abl tion
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¥f§‘| 18t {tamdncingia zﬁ intesiagsP thaitresy hoen iy ingecotd@nee ith mveber of well-

krrvph eweefme atdngament§ ©rh 8, fPCRAr@le] @mpteMiatheIDER: HyRithadstitaBle interface that is

By G sy @ ysuole dagiobdde CORNI CE(r) Storage El ement may

be used, although it is to be understood that a hard

{Wol vea I’ﬂﬁﬂ kfg 3@nsyho§§éa Lkl ﬁosﬂ( CQ{;IEQ foagd ﬂglucﬂpy (plgecéd]: by ah%%gm 32 that is
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sensor signal from sensor 85 to m croprocessor 50

an input to the mcroprocessor. A ground reference 84

is illustrated, electrically corpscted to interface

20, for use as needed. Sensor 80 may also utilize this
ground reference, however, this has not been shown in

the figure for purposes of illustrative clarity.

Al t hough not illustrated, it should be appreciated

that it may be approprlate dependi ng upon the
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anbi ent pressure at higher altitudes and reduction of

anbi ent pressure response to el evated tenperature.
wo2odT/08e®pect t o nechani cal shock, sensors ar ePAQOMWS2007/000268

avai | abl e whi ch provide an output signal that is

indicative of a reduced gravity state. As descri bed

above, such detection of reduced gravity may be

predictive of a potential inpact, resulting froma

fall. Such sensors include the HA8C that is avail able
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detectable. As will be discussed in further detail
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67 S v9nCH1 heot 28t *has been subject ed To
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dsrlehtdd jiromway [which fyiigend@iganvdid rarttle @dimited timejyigrafiaprednisthat generally do not
Ad@EsgohdI0 Gemdl GllHH @y bhiglectRVRWRN Certdin Rkbrdd@isti@fof a device, such as hard

A6 Jel3Y tnbd i€Be BfecOY SREGNN illbERiHetGRRAT at & sensor
outputs that are indicative of a reduced gravity

9[?52 di kl?fgl{'}h%’]lg F‘éureqqn%g d 3C gnr Taﬁe? Hﬁggteg fsains)i% Lllt[ﬂjgvolt%é%f sensor 80 along a
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dsr lep dhiafi A -nfulsey Hand3 erchilr afegenrsseifativsxefrtansicat effegts Sigtygayrbe caused, for
activity is confirmed, step 106 conpares the duration

of the current pulse with a tinme interval TI. The

latter is selected in a way whi ghriss i ntended to avoid
reacting to limted time duration events that

generally do not correspond to actual falls and may be
selected in view of certain characteristics of a

devi ce, such as hard drive 30 that is the object of
protectlon as w II be further descrl bed 35 Referr| ng
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host device. It is undesirable to respond to these

transient effects as if they were drops. Further
wdeb@iogsosd | | be provided bel ow with respect taCsmwsk07/000268

transient effects and their characteristics.

Thereafter, a pulse 116 occurs having a tinme duration

that is greater than Tl, as illustrated and

corresponding to an actual drop. Wen a pul se having a

duration that is greater than Tl occurs, step 120 is
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98d gQoris RQney ént deeaing esmal¢ rewen PT HE eSO Pupl 1 on BAdieE stete may be a
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dot Betlitngr purmves ef chetaeriringdfirtiehetegt2higbaviooofttigistnsgroutam. In consideration
bNR&htiaVBusdinlafd MRYar 6 BmPIBNBRbLRA Whic8 V@M low bR &wal Gop, §t61€146 monitors

Iﬂ:g %Ens&i %Wplgteanmgonr@t\éamé EEPQ&CE &t 2sh \Mbt JJu:Esrhﬁeerof? ld:pg staxngls 1'3 %Gs case, the

ent er eg q unc |t%g E ounci ng | 4

'I"? {98 OF 4F &tVe ey r"é’""s‘”edaf‘gd pYwaGt iwﬁ*g ’sé‘ﬁ%‘r”odl”ifﬁte in figure 4.
WP@esg 3e RipRent E3pler ‘EQPS@S@WF%@ sigdpswlcprryitt Pulie dpfswhereupon the host
betcaeesuniespa liscedd Bavasithedt 421 foda/tinkRei:Atidnitiagis k@atériigdlfAi6n than interval
28 RAGnsthe tolthi €evled] dofifial (f»p'etg%% rbéulnwit. Et@pt e§ ammmt&mg Pdless returns at

stFpD J 59¥o s%gt 1&9 ?n nes%artm]g nor{nﬁ data accefss ?ﬁerap cins "ﬁ harg drn%l‘.liP pactﬁa%or 40 is allowed

haracteri z avior o
b disk aﬁ%ﬂmemﬁg aadoqﬂéﬁa&eqe%?fsedhat YFre BYFENEIPAISIVh B fritdgepripe event, are
gerrohed pndichrapietsivBisreafiempliex Shadd 16R1sillwhigadedeainying lilodyragipns that are less
aed uBlontthORner iRt hd GadkBNEbRiSIohddhSETS QcisRH s@h! 1 482daGkes continuing

HQ&err%%%&ggethsx%EIa'z &9%&1]&1’1 fof] n@'%f%%éntaq 8&%&1%%109 per at I on to

a step 1 s case, uration of the inactive
interval is nonitored and conpared with an interval
T2, illustrated in figure 4. Mpyitgring, in the

present exanpl e, begins subsequent to a reduced
gravity pul se 150 whereupon the host device encounters
a "quiescent” environnent 151 for a tine duration that
is greater in duration than interval T2. Responsive to
this event, nornal operatlon |s resuned in step 152
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resunmed and conpl eted. Thereafter, pulses 156 and 158
wi Il be ignored as having tinme durations that are |ess
wOhen1/081798 On t he ot her hand, if no inactive evear/uss007/000268

| onger than T2, decision step 148 causes conti nui ng

nmoni toring of the sensor signal at 122, waiting for
environnental stabilization.]3 8 Referring to Figures

2b and 3, the former illustrates another technique,

i ndi cated by the reference nunber 92', which resenbles

t3e t achfing werigifes Bb GH4r3ethe Brm@ N mQRles dnbdtr t&h&b&n@ Qh’cﬁ&lted E}che reference
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ﬁ%hW@bﬂ#H@SGWW%heﬁBew99$mks stopped at 166. In this

way, host device functionality can be maintained,

AR hodigtingadescribrd teexqperpide obfensoegbde 80as priobigtd ¢venll Eadethat is exccuted by
pechanscia hars o6 Bo 8VRGE S, it ik fowl dpprSpria® @Adidduss teltetion @84ppropriate values for
QIﬁl¥ Ilrmqeevaw *’ZSC%H%Z')aanM\@g rlllcn\g u‘]‘ﬁ&regg Sd}e.%@(lt@é(y ]TZ tgapendhﬁ ble 1 illustrates

user, e_user to exp
o o SR B 56 01 B ioe i 320 feond sty
sfé‘ml fgsselsedopysical actjvidies. Maariarymadiewormebreddthiaee ghyse fontaclpastivity.

of sensor code 92 as part of the overall code that is

execut ed by'ape bRedsCrH0y Eventifherattedratigefo3Griofs Atiivities e 1,

it is now appropriate to discuss selection of

appropri ate vallues f astivity me | nf Beandhs) [TWaxinlun () | T2' )

and T3, shown iln _fi gleme¥ally. 5 edyseet ijvel Wondg t hat

end, Table 1 iLLusgpéﬂ%@Bneasutedlbnf ut _piflise width
durations, indireativg of. Feduced ﬁgaVTry c§6|¢52 over

a 20 second actiVitTifodeleGlval [Or 35et gectedgphysital
activities. Man ansgiXdckim pul se1w i NS 2gse gl yen
for each activi res§i idzjacRelducédl Grlavi t $80Event
Char act eri zat i onAgesgest tpdgs ivétids 4 72C0F cburse,

the data of Table 1 is relevant wth respect to

i ntervyal of ngure 3 , such that an event of

dtlr at PB‘i’f”’@‘? 8’59%% offTRYR ! rqlevenh pkhesppgh jotifteyg! Hhofdfeurg 3. such that an event
pldutetiongregterdpe e eaUEeempwem etd patkipe sdqeenad talprpteagthe hard driye. @fis of interest to
hdi¢ @t @Sbwivalkipaddecet Radensar &liow wak K vy QQMQﬁ@roﬁ&c@ﬁ@ :&imum duration
Bidelo¥isb s, While a very slow run produced the maxi mum
duration pul se of 436 ns. 1[42 Referrlng to Fi gure 6,

12 S hﬁ&érﬁnghff:l i E‘% sllor&ld gc(:jme:[ub %le%ha G lon o arg vaﬁx DYor ¥lelll correspond

orres par t |cu
ﬁﬁ‘d’a%ﬁ‘aa giop feighigng ye! % Frgwqeaé'{u Ptafeéée'%i %98 (sipe ﬁleag*?fa%sr Yrgjical scale)
tidlisenqgR0tysing the foftingsh verticaladedy) plpttell abpistt sime endi@Rrifa drpaeffects. Thus,
telvetioh of dn APPEdpridt€value GAlIr S6@l B)maat Alche th vagais the Hatd drmMevlar) & well as the
blth e flg[ﬁg 6 ‘-kc@(gdlﬁgl}f @‘a;eﬁd r %llt!@valu%@tloxeﬁt Hapﬂaelpr'ourﬁi'% be from approximately 65
appropriate value for T 1 should be made at [east in
view of the data of Table 1, as well as the plots of
figure 6. Accordingly, a useful ggage of values for T
| has been found to be from approximately 65tns to
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portabl e device wll be dropped from heights that are
greater than 58 cm based on the average hei ght at
woehbwhswsiser mi ght carry a portabl e devi ce onraThskd7/000268

clip, armband or held in the hand. One useful value

for Tl is considered to be approximately 110 ns. Wth

a 25 ns head retract tine, this yields a protected

drop height of approximately 9 cm |43 Further with

regard to selection of the value for TlI, it is noted
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Sel ected values for T1-T3 may begeet in any suitable
manner such as, for exanple, through the use of the
wel | - known t echni que of vendor uni que commands whi ch
all ow the host to conmuni cate these val uest hrough the
interface to the disk drive. In one inplenentation,
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for exanple, via a vendor unique commuand. 1J47

Referring again to Figure 1, it should be appreciated
woOheat7/08em80r 80 is not |ocated within hard dri veT282007/000268

This configuration is considered to be useful with

respect to certain conditions that nmay be encountered

by a host device during a fall. In particular, falls

that include rotation can expose sensor 80 to

centripetal accelerations that will appear to the
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provi ded to convert an anal og sessgr output to digital

form 1[49 As one option, a sensor status register 330

can be used by m croprocessor 50 for purposes of

storing information relating to the indications

provi ded by the various sensors in any desired

conblnatlon In the present exanple status reglster
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to one having ordinary skill in the art in view of
this disclosure. The host can query the status
woegi7agemsat regul ar or predetermnm ned interval BCOUSEMY/000268

if the host detects pauses or delays in a data

transfer. It should be appreciated that the use of

status register 330 by the host processor, for

exanple, to generate indications to the user is an

activity that does not affect the use of sensor
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that a hard disk drive, particularly a small form

factor drive, can be subjected to stray magnetic field
wenvirrosmyents. |f the field is relatively weakPCbmis2007/000268

above a certain threshold), then there mght only be a

tenporary degradation in performance such as reduced

data transfer rate because of errors and retries

inreading the data fromthe disk. In this case, the
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tob@nthanoudyéxedell the medmurh epefaberaisbatk taducd Ermn gpediqng with ggect to anticipation
dﬁ-ﬁ}iﬂs Wed: tdsREs iR hel B3 ofH BésingSiwitenewradhl ctddésSk sahiel ape®priagepoint as the two

{95|L1£50ugﬁ£gor£c§19 QIQQ’!’I(QQ‘.V fronalllJe ogénspl@s@c;n M8 8bs€d position. Thus, closing or

r?ﬁtéiﬁ'g‘lf %)/feh%/ l}Oé&‘Il stztci) J%%‘“t‘i’“fe? ey wi erstect lo t%ge xX\g r?g%lr nga?é%cgi between the two
éP@"ﬁP§W°@WmV§P8@“dF§W°e§§ﬁﬁﬁe there may be

attributes of the portable device itself which are

VS t hyThesf anprvsithttioreiispry masThreised és| sarvestiestop 3001 Agyerd 1BRYKlingputgpet limited to

Gevltdhes, &fcel&rﬁhdﬁepﬁ@élﬁﬁeefah Qkhsdiyy, térh}ﬁrahey@r&d's,amdsum snsop hohwagnetic field

Q.:Qnsgtp €n !:}19 USlaBg RO rtah&nin Mrésﬁlt E)Qﬁpl@ ahe Rk BCL @R scnsor 320, a pressure
ensg‘ 3;2-‘%/ a are enseegs%xl' JzX a hgl%%t sewx \Qﬁ rQa%lpteﬂ‘ thsepsgx%?zk ﬁ:gontemplated

wpg" of - 80ne concer pposi hg housi ng
portlons of the cellular telephone are nmoved from an
open position to a cl osed positii9gaga Significant
mechani cal shock event can occur that could exceed the
maxi mum oper ati onal shock val ue. One expedient wth
respect to anticipation of this event resides in the
use of a housing switch which closes at sone
approprlate p0|nt ‘as the t wo opp03|ng hou3|ng portlons

e . o



56 Thus, any suitable sensors may be used in sensor

group 300 of figure 7 including, but not limted to
wewnimsem™s accel eroneters (i.e., freefall sensBCcs)S2007/000268

tenperature sensors, pressure sensors and magnetic

field sensors, in any suitable conbination. In- the

present exanple, the use of a freefall sensor 320, a

pressure sensor 322, a tenperature sensor 324, a

housi ng switch 326 and a magnetic field sensor 328 is

oOroestpds@t ®amdyl BEREH RERS Shgedbht IHAY lmaﬂyt Mern@SBSKYs, one of which is

ALLARIRIRBLP MeidRe,maNY al ternative ways, one of which
is described inmedi ately hereinafter. )57 Turnlng now

H|97 Fi g‘wﬁﬁg ﬁow tl) plg@r@ E‘Jl#&%h&g‘n le Fh%u 7gth x%on is dlrec gpo 3{1?{&{ embodiment

di
o L R e T R (- A e
d s%’dmf tpdt 8 begtis o nemh 01 oTheEifigl ped07 freeBlirseoer 38@theut &0Btected. Step 404
b@gdmmmstﬂhet&f afrécfall Okent isltliede@atd ©F cxadle, 8P ink h@@hidd df sensor code 92 of

$R0S 04 0r38Cn the Qddé thﬁt% sdeliesied mdélt&ipatﬁgﬂa Jrﬁ&ﬂo:ﬂé&u@ﬂc@‘i&ﬁémd at least
ace,
E‘h\%‘i Q‘l gctuator 509 aB f: garﬁ BPher o eratlons %’ gezperf?rmﬁc; d;{sj?eéduzggpp(g? the specific

usi ng s of sen
S B ph et fre Ut it et A1 B0 e erEneRentAY engage the
4QBtog apy, at edl 4 gicgme the padculas seasut entcidl camting B@Bdvick B amt BB protection
@6delBl2015, tﬂ@pr&aﬁomquﬁﬁﬁ k@ehdilyQuiiehizeQ R b QLS tHABY u@@ As one example,

91@ Eet:l%qut,e{f{ustrggcﬂgrﬂ" 149, 5‘”%9 ntrgg ly%ilg'%(ﬁlefblas?s o(f‘:(a) cri]if"elctgoli!lrag‘c} protfcﬂcén sequence

a rirve |
g’ﬁ thg E c op fl;ﬁe% &eﬂso%lPsrdéﬁﬁ%eﬂéﬁTvc ua:lugnﬁﬁgaése{air‘ﬂgovgéfselr&ie%wtervals T1-T3. As
B At feieats T elisesaiesiste 330 hits qpreeeltsh e eefleos bagEnt irdagtions that are
pengrayBicdly sthe ad@\H0E eFol anyeais@ obildEngXver @Bit @GsesMBEl@tuator to park, an

?ﬂﬂ%rldtésﬁnt’ﬁﬂonptf@tcﬁpﬁd ;Q&xcﬁ@%@ﬂﬁa? 17 SwhicB alqltllcypr&% 'é%mp%e@' shown as
al | u
I—QF}H%\%& &?Fﬁfﬁ QL cugtomltze dﬁpenc%rgt u&onpﬁaéraggermg i%mgg) Subse%xera iq Rrotection mode

echni que | can r
%Oérﬁﬁﬁpt"'ﬂse“ab é"g‘f"é’l"&ffm&md@ft gt 1 Bfersin ptiers SF Yot pressur
fepior 123eAufd@ agfterminttjop ésfrapd¢ bysemsoing thameaglesiprdsioedo abowte|d pressure to
¢snBlishl hhatigr thh ercddsed ﬁéssu&hﬁ)}é& 1el@ 96 lilr BBk hrivk@é, Viakh San Tdprobdiate protection

&&ue%r ; er@éredpari Q@Se @tl |[}thu§le paH(? nplﬁe %Qaimreds Brgstsjirk:‘ lesne%gal t oerrgrcater than the

%%3\ essanhesg%p 4?% is é}}exé p%'formed m \?zhé%(: dtpbt};rogletﬁgp&}:améer stésyr 324 js read to
RO BT ARFPEEIE At *108 rdFWg Ay 8AL thovhiesht terengtuee i yempared to a
BethgdttenpetaprepHrtbe, cuaent &ppeEroPe isadr@ten Gbr § theafioldOBm>Ghfur€ AR appropriate
;k)&edﬂﬁrobéh&iﬁ&l 10 btk Ligsy Ag- ermlaheﬁ hlbovla rkeﬁsa'ehxﬂlgv? 8Rkts or out-of-range type

iﬁaﬁ@ms %al‘l [& S r‘?’eha?e@%as@@on SCNSor re %m here aéJPFOHI'?atC B%Brb&’rlse operatlon moves to

stom ze ent. upon
e ke C S kb g gygmv o
Pprerriteipmircticn swmpepd to h(rhtered ft 40 Hithe hpusinpoviicinid biat theofbreging anonitoring
sequett &lrépeatsil @fptind O&h h@AUSPVaRSSIS piRssEre PebHoldd &8 conbitierdili®be dependent

R pr%gu@Jrr gﬂa{:h@itaﬂlsgé} of 26 ﬁ%ﬂ@sk%v@b@ﬂp Qruea& BLD Gre ;g&@:%w V\ﬁqhehorder of 428.75
rglﬁ%% é‘!)rrespon% d]g to altltudses of greafer Lﬁan 4 { g z %feﬁ@ %Pﬁs 8& ﬁgipzaature thresholds are,

| €Ss
'ﬁf”é’éesﬂ’r“%de’ﬂdf° ‘gbe“deawnaﬂﬁ%p?hﬁfa%’é'stm piteecpiddisk drivg herecreotjoted, but are
gerpradly @dthatangd (8 gre@yr thdnes0gikdi@r Changkp 420, idaeetiereas Wned 328 is read and
4pPreB8id la€tidn Ss BeflRkentod 1A regdifad Blep 13D b8 bl S§SBARLH mode 405 if an
LQKC@(:%%U[E: %agn@tﬁc%pvxr%r]rgen! lsg'de{cle]t?cp Ianﬁg ]I g%z{?%mbo%lmeat o? e Brr(lt%cnora xé"tode it may

S etiha fe'e"?%ﬁeé’r ST @ Grei e GRtrORRA; & nacaptalg 4 It should be
“PWT@'“&?G ek Renitpreng)9€ seatougreupi can eompermied, bexamtid reemhdtedo vendor unique
comimues. &t this &vay, kdrtaih R@sE ipitesih b SIFP&Iraad i@l as igb @@ hdhitoring routine at

atl)hﬂﬁroﬁnaﬁeh.rn%s h\mhdesge%ﬂp gg‘u%tté&lﬁque ah, @f%me gp 54 tﬁgﬁ%ﬁs If‘or a freefall protection

t enc ed
9{)9&@ %; slleni b% uecnatﬁf 1hat§he remamfng sensor (‘ﬂﬁfts c?nélhl.g éo PWOéutored by sensor

OVE, Sensor
i ndi cati ons can be gener at ed based on sensor readi ngs,
where appropriate. QG herw se, opanation noves to 416
whi ch establishes the state of the housing switch. If
the housing switch is closed, 418 causes an
appropriate protection sequence to be entered at 405.
If the housing switch is open, the foregoing
nDnltorlng sequence |s repeated startlng mnth 402

a



generally in the range of greater than 50 degrees C.

At step 420, magnetic field sensor 328 is read and
wappresrioat e action is then taken on this readPag/uato07/000268
step 422, so as to enter protection node 405 if an
unaccept abl e magnetic environnent is detected. In this
particul ar enbodi nent of the protection node, it may

be appropriate to renmi ned parked so | ong as the

magnetic environnent is unacceptable. It should be

APRILEE ﬁ&iug?‘hetfremme&samamap&saﬁen §Qis Y,04Re 38 oPotection continues
%u sto m Ze

Bm%Wa%g elcﬁhefﬁ SSOFSVVé ina éeé’g‘{ig aﬁ?c?er\lr/{,glror?sp?ctrl]ve lj)?gl factr]:Lange freefall sensor
didispetl and added back into the nonitori ng routine at
any appropriate time. Wth respect to using technique
928 of Refeqing do Pigurag o hanipgsios refropding th pgtsfsihd sepropttewPER@§ sensor or
SIRGHEENTR] sehsbr iSfadidigl uhEatﬁipJp Ehe e&faadnesdxumbrasodahemxyemimﬂomgthe basis of a

%%Mn slecﬂxg'HL thaCitthaie® B |erM %ltll;ep oibﬁe Wfbl ctrQﬁtegf @ere 8, integrated within the
%gegeh Iosr ccq:ugn g 014 ngdr? g F%H)urposes gp clar the tec r;fICi%le o? Fc‘leurr]es (:v11{1begdﬁscnbed as if a
cwreﬁﬁe@fesw crrrﬁﬁwfefrf eHgCﬂfCﬁe bﬁ'ﬁ‘ﬁ eFd %H%‘BP% bw0f°rﬁf qrdipary skill in the art
sé¢lhsadily adapiathig @pmibe foi wse @sirebteay ef ofitipidrenspra @t vigvheftFigutses. Following

fsta@ @b kda SRARSOthe Leﬁsodin;&ﬂbxll @6 preskit2@anipf ©€ Gisk Beith® plebsgid s@sor 322 (see
lggretﬁ Gngjn;gx%ﬁlre sgl[smr 3%1?‘ BQ&QMB%E th @Ofp franStibr s%ﬁzn %Oagserted meaning that

erature sensor or
L
rYelyesy eparafon propesesip £ Mevhirh gptgmiges ifthp peptoeralye & @@hﬂﬁ@ﬁ?ﬁ’eﬁ" a time period
tthats ghanantdes igédal T amted tegpel; itchoulitte pspratb@d drt tdchdiq@f500 essentially
cbrgﬂﬁsé a ortlbrn(;f%ﬁr@clugﬁ Wthm‘E Ba, kRET @M%aﬁlglaneﬁw&&%dﬂf) T1 of figure 2a.

rl} tge senso§SI%a lf sg rtecp 8§g%rs thz%chJ sl@%lﬁﬁéz’m park n& Epcp Bml q&gs gjtematwely steps

descr nmper at ur
PO PRI YOI AR S (ST FSEFoo e a gl be porecined tr
|Tn ‘drrvihederad d yplue pfizero ghee thofe igrddiim sorrgspaild ipd quicklp agfeesibigrte a sensor value that
Whd Heed £l Siepﬁdjaﬂ'kn Sohirgs th&&lﬁH’kErﬁbi‘Gzalfn@d’ont[hS@ té Be dsdafed. That is, so long as

Qr%%ag?\xlﬂmé ﬁQJOShEEgLII rjnag bgdé%$oqgr§alr{ i ngmédggsgdegh glggeg 5& Once th£e sensor value
lsnaéceﬁtiagg ﬁr{na cycg%r éesunteh%t 5 brg) IilLer eé,l Stt]%]lretums P%aéaéxﬂnrs écp slsflaertnSO I?t should be
Mec(a@é élaqiecexugue 5% carolre uged %@sw(&?géo ! ﬁg)btrforsvgn&:h ithg approprlate response to

@0 iaskpibitvelde is Atreldparked urtihige igi@NSOK isseogmadle. | S

asserted, neaning that the sensor value is above sone

tyby es Irafedliny @l Ritre 10 @ kettwigsOREredphridag Iod 1@ usit| suichGignad istger@fally indicated
G §1€ Ire@&én@éinul:nwg&) aqg myya'laédﬁysfbmp@%aﬁs 6fqrﬂro%t%9 @&d&xcé thhat grg&hes off from
fste;t; g]% ?’re %grjée 8 mg%rgtcal w%\mhhe overanlségqraff-n\éea Af Wure Q%or peue ro]se§§ cFlnly elge technique

F' fi gurq ]rq vtlllllpesdefc:é\bfaraalf a Ih?uSlgg-]WldlS eéngdﬁeﬁr 'éjt‘iugllflgdb"\.t ﬁ‘&t‘)f ordinary skill in
ttecinvit uedib00iap sisenthpialel Hr woimihe seextpf poitipleopnsgf in view of Figure 8.
treHan it WerpSes & thikb:@mpIE i12i@ assliid Shad the hétksing ©@&h cig@K & sainé Yatermediate

CE)QSI;trOﬁ%pGIQ %o foQtlo-rll—s !)t' t&f deE l:egl%{ls@ngza@e mtlvfed H;}ﬁ‘ am g}ﬁ:ﬁ QF dl%n%éil position to a

RER FE A PP AT G Ly S8 ool B o it
FEpREE tigriofeptiat impacs afibp ol of Hadevire dausing seainptarye another. It is to be
gfideastoed thitlhgdning bf the Hotsing lnwitch danh@t @ pgadi Gk atee ds thihiaticigakory signal. At 606,

Gahe RBcSBLlole, o@ermh 1Bceds tZ QMMM GNR EBSER if He AvideBds b&n closed for a

ttnﬁxe {;ag-’?c])Q glngls g%atég;hgré ?r{ r)e(tarvgi gQ,DS,S gﬁsé-egta:{q it onxﬁg Pes %ﬁgé’l zﬁ%gliLlﬁat technique 600
ERE FOBPISGAA RIEOR S HTIE S (T 25 BuTHY Bepers PHfgrespgds 1g §1 of figure
12 fyrthes if deedclee pdipsire With respest faireghonding tortepswiveh signali F B dar lop set to zero,
M B leddenkisllytehi@innay skeg @og) @Sik thie 0fte ath Sit @&y SdydencéIpe désbribed herein, Such
QRS Hay ¥ALARILE %lt@%&ﬁ&t’c@%@mg Q:p{ngm!erteﬂm'%ﬁ@ké @ ekdapldBSin electrical or
at 516. Thereafter, 518 returns operations to start

502. It should be appreC|ated that techni que 500 can

be used for responding to any ippsbgfor which the
appropriate response to an unacceptable value is to

remai n parked, until the input value is acceptable.

[59 Referring to Figure 10 a technique for responding

to a housing switch signal is generally indicated by

the reference nunber 600 and - may readlly forn1the

_____ Y . 1. i o r



Further, for purposes of this exanple, it is assuned
that the housing switch closes at sone internediate
weoasintosonsas the two portions of the devi ce hoBeTmg2@r©00268

noved from an open or disengaged position to a cl osed

or engaged position such that the event constituting

cl osing of the housing swtch is anticipatory with

respect to the potential inpact of the two portions of

t he devi ce housi ng agai nst one another. It is to be

%gs%rre&&f? qgatédh@'}nsxgz\peﬂhpgf 'plf I; h&zé?@ l-{ﬁa' EiQngéVMfts&Q o‘?% llnous$rlfg switch is

gergxrm?% at l %séorg:w {f é}ﬁ, sFrgor CS'gOSG &ssexga% el(?lgeir%ax 'I‘?l ge é cart %ark and latch the
SO T R GOBATHHEPRTEReR: i Syifeh &9 bﬁ%.‘§'°5“€é‘ﬁ e Sy T At 612,
fi@rswichtsiatgs rg@agad Stehéil tHestegyte sdnBrm thii e heusing ptieh isalill closed for a time
-genod c&regl;laixcﬁngrt@gﬁﬁtgval irh. Tehiaul © d@&d&ﬂi@ﬁxﬁﬂbaﬂ&@ €br tif@period T4, subsequent

t%h 1mtq}'I c?osgri, wh?c%?%nﬁién%h gsxon% Qﬂméﬂ 3 gﬁov@thpgrotpln%gnsc& the device housing to

t'echni ener a

d:&rpq,leées Bx&xh Jeversnttto |theoef1ga§?dgqﬁ (éonzag ?E&Ptqlﬁié?ed n?ef:l‘}éwaal alacléflvent to have
isubsidesls [nesdit inpanfirmed St svited hscbspcrpeiidriepeer ¢hap i newiRk appration resumes at
il @ WRdreaniel) 618 aihs BRraS@iks wlsarcZ@r 0, wWhi ch essentially

elimnates step 608, as is the case with all del ay

SREUERER SRS B PR e ApIieheis RinawakiCdT 6 by Sty di® daile having a

Vd@&lé'cln%d \é\éngcp fuﬁe?é&eoqtsuc%q lﬁ}élodlsg IdHQ Mh'c%gc\é%&&m the momtonng techniques
response, or exa al orneasur

dés‘c lieg abOf'er é\/H)gelméeﬁt nB-feﬁ?fgt to frfe?a.l[l erngo.dnmegts,n e npzrlgr %rt achﬁars to Encus on and be

dh’ﬂ?@@ mgfitogpepn e'ut@l xfxecthqévalﬁl@e}gqvm orsa‘yﬁdtcgﬁ fregallc eﬁﬂsptfs% aboaq, but fails to
| cexgisde :ecsmamg,l fubdefientSe BB Otitiad k@gmaln ths was garit edgt dergjerin particular, by
tnn)ﬁ%n;@ for a &Ile@@:n habiddl le@(r Jﬁvzﬂ;ﬂgenlt ateh ihiba uﬂﬁ@eds% -as to avoid subsequent
mecl}amﬁa?ﬁhoc\:{(e gy to bounrlggsang Qy momt rm %?a &e?e@t%@&'rﬁlfqnltsén&rt he

een C ed Tor ger han
7@16 S\%t he- SfEL!%tag. i c%nsﬁigg as ggn h tedS n ot r(év:!i4s. heexgm e%ortné)rford patent
nfirmthat Hou TR Y™ cf B8€ a

LR BRIFORT & BIFEEpOIEI NI T PRRe P‘I*i@"é"r DRSS H- S S
istbniitg:d chatsthe aengeoent @mehi ry Qoarerfoetds figudvantagreusp@ed ibmlicg 4n the use of the host
%\b&%ﬂ)‘d&m it Qn;jlikt@onl WiithtthetdediCale® Sraesor. WR iRiktratell HRN &afej:t(ﬁdjaforedascnbed
ﬂ%url: quescg Q%grne (soareaJvJe \leléch)? aﬁd@@nggfyl}sé erllssm%re ptéggsod @/Wc}p fonitors the

ousj n
A
hepyieemsnjie el aqlin conbiaatipry Withsthe e |fqﬁh'@@j thethhgye pel breygiht EHight herein. The
hasodb@einiee:tios @ete hvhig ek ndel &R hoFdprocEssdr R@le nOpiI€ Eadibris Gaccommodate running

ESHTER. BlihiStSird, Ehﬂuﬁ%kﬂmla@éﬁmrﬂﬁ; A dhdag OFHRA Blele@Sa deBicated sensor
o

Sto?)i?otrm%pr?cessb]r lsuprowJed wxrth?r? tReeh%xtd d%gdrwe as thpOﬁ%CE to aﬂthl e h(()jst dev:ce In effect, a
hard i ieprerést batietnad @il 7P T PR 0 SEEF=S, e ertsce, which can
bk slstodizédie vighpizhy wabledre ofiveno at c@mbihaiomefisénsapt that & to be monitored.
techni ques descri bed above. Mreover, wth respect to

ficzef ad ik tevdodérnedttsy at lkvet o follrwigy don@pp earcgnsidged @ Snabled by the
Q5redRElad@iplidni ted to nonitoring a n initial nechanica

shock event or predictive freefall, as discussed

above,. h%ha&é&h§ekgmﬁ9 .i nue nDnltorlng, subsequent to
the initial By that is taught herein.

a read/w ite glsk (gr s’tonn dl

In partlcu ar o Tor TRy for a qui escent

nechadrriyfe ‘%"r‘fﬁé‘l?"%‘i‘f\?ﬁ‘?‘%ﬁ??@'ﬁ‘? e disk fo F°“5ﬂ'eii Wfaf“i’"aﬂ‘e“’l"ﬁp act ,

so as ahed avoiahestupdieqesdortmonerhtaniccetively moesktheliged/ wrige disk in a data
eveds GodtGinAREmBMEmEDBRIabakdipesibAr a defective freefal

SeNsSoLh 5 rs[ c@dxgatéﬁhr%uﬁﬁa@ts gedg:;teci: fQ-Q-cchrnt]g A l%stg(g\@cﬁ 'reqja@é'd%uta;@nal and
being limted in

Coner £ Brrogssbngtalér?{llgenaegthferﬁ é §xe¥uﬂ1¥ Sﬂlg S%&a ?c%eggjnéodaléy Gco%pa{atngly controlling said
[SPierlearacts andssgif beag arpapgemedii)sropitngagsaid flirshispies relpthigPus Egralder @ first
output. Further, it is submtted that the arrangenent

taught by Conmerford is di sadvanyagegus since it relies

on the use of the host device processor in conjunction

with the dedicated processor. As illustrated with

respect to aforedescribed figure 1, these requirenents

are swept aside by allowi ng the use of a single

processor mhlch nDnltors the overaII operatlon of the

N a o o o



nmoni toring processor is provided within the hard disk

drive, as opposed to within the host device. In
wehbems179a hard drive is provided that is snmarPCRiUSE07/000268

respect to its own uni que and dedi cated sensor

interface, which can be customzed in view o f any

sui tabl e type of sensor or conbination of sensors that

is to be nonitored. 1162 It is to be understood that

at least the follow ng concepts are considered to be

Q@Qérﬁgep&qargctkﬁst Q\rex%&odng 911 d&&ﬁ&be% ae%@non J:f sale‘ ﬁn%rgjegxlm?rk:d

d:l;aéalcie"itm ast movmg the Eea% arranrﬁ)in%nrt Eo Ssﬂg agkrc? Po%rilo ztao[jl ng
rhggg/ g{’ijh%ﬁﬁgwweoogﬁl%fonglw(%ram ]saéd Jrc?r%sst %Tgrtg?gte?lgnrt mcl]l:des asingle CPU.
sel ectively access the read/wite disk in

access: Hd@dgiade et R BRdne bt m&eéfa“ﬂag'F ’E"?Cli (P ofg plurality of
felertgtal deditpatiethding pepmnioh aound sondestiongiad wigkrefngre mogetierh gierpgsaid
alebthifablon®dshmrithia tiRhedstPelitedSipgi bathal refl1 ¢k t@lsap cOBAGSIrdigd
arl.argement for (i) executing said data access node by
cooperatively controlling said spindle mtor and said

head %I‘ I‘T&I}‘QS %P&r!ve g% c'la Ml’e%n%g h ceg‘call grern ée"n%kt 1sscglmf%9rred for activating

rel ated. | I rstpred

é‘rfa‘rsaeid@?tf"gm% TR B R, V°%‘i‘ﬁfd‘"’6}“i ‘1°'§3m?me' é‘k%‘ﬁ gﬁ"ebie tprgueh said electrical
dwi¢riaes pthyn theyf said Sijstideflicatedtinppy edet er mi ned characteri sti c,

at | east noving the head arrangenent to said parked

posi t i50The hi2d diskhigvdrd cldmdi véikreid sdideocesing drangymdnt isfeenfigiredl for user
SatthbR bACADTS 613G fktldadi@eampi when e Hle Sisiadrisé Hgh@mé&dPldinsiBlled in a host
The.hard disk drive of claim1 including an electrica
interface that is mde up of a plurality of electrica

conne %t +h%) ﬂard :I;ilgccdlny%olf clgimal 1&0%?1;[% grgrs@tci;f %Qﬂ&?%ﬁi thzg Q; ege@ged by said

wherein no
PHRFTE THREMEHP FEd" @ a‘r“a*gfﬁe P§? d‘%‘é’ﬁ‘§e pelpinegeaget phpid prerall set of
Sstgwreipns fop mantitoxjng sti fiytafiedicated impa AndgFseradits te 81 Resgatarpined cijaracteristic of
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| east for said first mninmnumtine duration and said
processing arrangenent is further configured for

mai nt ai ni ng said head arrangenent in the parked

position so long as the first senges related input

signal remains at the




sel ected val ue, subsequent to initially noving the
head arrangenent to the parked position. 8. The hard

wdizak/odtiose of claim 7 wherein the first sensoPCTeiS2002a00268

input signal is a digital signal and the sel ected

value of the first sensor related input signal is a

first one of two digital states, that are opposite

with respect to one another, and said processing
arrangemsnt is further configured for detecting an
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related i nput signal is a mninmmtenperature such
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trld@infOeIBhdigraspainénCia the boked phstiohar d di sk drive of cl aim
14 configured for confirm ng said change of state of
the switch signal at |east once prior to noving the
head arrangenent to the parked position. 17. The hard
di sk drive of claim1l wherein said first dedicated
input is in electrical comrunication with a nagnetic
field sensor that is located W thih.the host device so
as to produce a magnetic field S|gnal at said

dedi cated i nput and said first predeterm ned
characteristic of the sensor related input signal is a




maxi mum field strength such that the head arrangenent
is noved to the parked position responsive to

wdeb@msi®s of said maxi num field strength. 18. pTinaSkardoo26s
di sk drive of claim1l further conprising at |east a
second dedi cated input for receiving a second sensor
related i nput signal and said processing arrangenent
is further configured for nonitoring a second
predeterm ned characteristic of the second sensor
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processing arrangenent is configured for using said
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particul ar characteristic of said sensor related input
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gakrOn@Rinich! Ghbkig EaidcHaAIdaL 88k brhgefedt Sonpriclhgat | ve of a

pot ent @b fiaid fg,gsmar,gnlé@ dif; the hard disk drive in

ti d
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rive arrangement 1s suscept |
JroEFI R R%Ni cal shock in the protected nDde and is
susceptible to the given nmechanical shock in the data
access node; a dedicated input that is dedicated for
recei ving a sensor related inpugggbhgnal ; and




a processor for (i) executing said data access node,

by cooperatively controlling said spindle notor and
weabd/oseasl arrangenent, (ii) nonitoring the SeREDUS2007/000268

related i nput signal for a predeterm ned

characteristic thereof and (iii) responsive to

detection of said predeterm ned characteristic of the

sensor related input signal, causing the hard disk

drive to enter said protected node at |east by noving
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wherein the first sensor related input signal is a

digital signal and the selected value of the first

sensor related.input signal is a first one of two

digital states, that are opposite with respect to one

anot her, and further confi guri n%‘%@fd processi ng
arrangerrent for detecting an initial occurrence of a
second one of the two digital states while maintaining
said head arrangenent in the parked



position and, responsive to detecting the second
digital state, nonitoring said first sensor rel ated
wonporossiognal for any return to said first di gePCalus2007/000268
state, during a second minimumtinme duration that is
measured fromsaid initial occurrence of the second
digital state, while continuing to maintain the head
arrangenent in said parked position over the second
m nimumtime duration.33. The nethod of cl ai m 27
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fﬁlﬂ%tconaltlgre& QR dostlRUiLCAL S skBRILENsEQElatEdRGRA! YirddFhnilveS € GefeBttbn of
sensor .related i.nput signal and further configuring
fard processing arrangenent for nonitoring a second

pr ed etSS r'me metﬁod O.IP qalm%l} gx dpsr Ec!mgnsutg pﬁ'&%ln?ﬁqgg(gnesa%agf&gl mputt for receiving

relatéd i n ere

DRHG HEOHEE S STl ML=t B (LY RETPTber TR o montorig
3B addiFhm! presetamdhed $hapteristin of e pddisipral yenseryeleted inpustisnglapd ggpponsive
lugkott @ 0kas inVAa theihSadlRSPORSI 1Y Be patkedlpdsiet i on of a falling
condition of the host device and said second sensor
r el at ag Fie G8dd o §12if 86 PORE BN g Orind €4 BGdeHifg HangeS St tishg said first

ens%r relatedlggnahresponswe to aqqlmgg%dltxmho% &?ﬁ&r@&gc dgt'e, Qat Emd%Znsor related signal

her ¢ rrsin rovi g i g E? oréﬁ%ds.nm
i"HRUEVFoP ersé‘ifee‘f‘"x?f”fF@"e%fﬁ” Hia i P9sbifare BRHES tr‘°€? 5?“% ] Gt
Séspamsive tammperatrd reqasupamefitiwifin tha bossdgliee- pr ocessi ng
arrangenent for nonitoring an additional predeterm ned
characteristic of the additional sensor related input
signal and, responsive thereto, ,at..bLeast noving the
head arrangenent to the parked position. 40. The

met hod of claim 39 including configuring said
processi ng arrangenent for using said first



sensor related signal responsive to a falling

condition of the hard disk drive, said second sensor
woebeEosw9si gnal responsive to a pressure neasuPEmEIS2007/000268

wi thin the host device and said additional sensor

rel ated signal responsive to a tenperature neasurenent

within the host device.4 1. The nethod of claim 27

wherei n said sensor related input signal is produced

by a sensor that is l|located in the host device, in

el ect r4ll CﬁJe mgtgm E\L 91%9 vaer;]euy\éal:dt;en§o§ Legatéd n-BMtsr natd groELHEJ J}g sensor that is

S Bl e BB e T o B g
iPERSFEiRE Arangerpgat fat mdnierise Saﬁ’cfﬁfé‘i’ft"?‘aé?d irfpysfep & agfay gh*Ffd'de"“f esan at least
semselrfiluddf saiilensstet hod of claim4 1 including causing

sai d processing arrangenent to identify said potentia

fai | une,Thé RaRARBEINE 41 el i @Aikihgdaid PlocdsifAfringith@b identify said potential
Z’%@xre erpgnrsﬂ\étt) Idgtecg(tn o% Qf)a%camﬁgicteﬂs% L @itsgig scln&p}étatcé lngd? QLnal

he net hod claim42 wherein said particul ar

n I
gt Z{ 3‘8%5 2?\45 %%FIAO% 0]‘ c?a dFL %l}%@‘ rs%(n?/ peathculgr oﬂ&&c&ﬂgdc ?s mdﬁc@tli\Je ls)pdq:otentlal falling

con&unc lon wth
PaPE PR I fmvmﬂ RAEREHE" QU SRR AN REY £ or
produci ng a hard di sk drive for operation in an
envir 6i‘rrrg Frethediertroftenipe & filss sk driyer ‘H%[i’tﬂ’" di28 RVHPTR oY subject the
driard disk drive feagiverarheckshigat khocks seiddnethed trodrigenpr i si ng:
provi @ioRiginga re@AdiiaMidkti® siiighiigftoratgt ori ng 'di gi tal dat a;

?gfpgo ;;Fagn%ttmeaﬁ%gfd}eﬁ a,s¥n§ kae bk RcArsid Bali& tiRber

arran @ OH;glﬁ% a ea(i a[‘rrr%?%%rtnelm(t)ﬁ){ m?verr;leen(t)to ace srs?%léegd/ (e:I 1skhm 'ti gata Cﬁcceis(s mode and
T RS SRR BRI FEre g TR B %i“dg’aﬁk g arrangement is
poshképible @Saipgiveh modhardica phak &0 heatbtwpd @o®adys fus@ptibtefyethe given
habdnichh Skcidi iny &mBtkang@ent is not susceptible to said

gl ven JRERaDs se%lcﬁefahsz,g&o el 18 REE BEEPHLRAG: AR | S

suscept |

acces S PRIPECEB ff § )gfﬁi‘?cf‘tﬁ‘é said ‘ET@&FCC‘S&I.‘“@&& ‘f’yn°ﬁi’,ﬂ‘"a'f’v6 °°""°ﬁ“g said spindle
mestoe pindisridjhead asranpgent, (i nariedng thasersorg¢lgjeranput signd fay 8 pradptegmined
RABLRSSO therbd@hnd((iii) re@XBBE toidagms:acif@hmd;atcﬁtexame Serafrotex, of bxy sensor
Qag&expaltskgmlcxusﬁ L 424 dideABlve3Sntlr SR pRelRa ﬂpctegnea@n,? mSRhdkaid head
head apg || moni toring the sensor relate

arran ment to the par d dsm

Hat g gral* For®a pr edet ernined characteristic

SR TN R T
insphaticas theerde Wh‘@‘&ﬂlgqs’f?g’a‘l“ﬁéar Reatraned of the pRsi dpdcetipsepsiitvgin an operating
s@iichnp (hitieis te@densidiao @atd nlegagital dhyckiaproterted aiodk theeeatl and which host
ALV RMIRER B houkify Johien iRk ads 1P @ Svhyt thd® B antPatorl WitRrekpad o said mechanical

ncludes a housing that is operable by a
Q%Ck ‘.?.?ﬁ)wﬁ&sco %’Hg chani cal hock

produces
whi ch *BtpEERgE f°adﬁ&a?"lg PRIfFafen 8%&‘33?1‘@‘1‘1% S g Sousine sid
cherti¢utne componses posentef theprotested modpdomatiil pryrafitEdecdardntisippien tq sgid
Inea@nicesmsdkt | ve t o sai d nmechani cal shock in a protected
node thereof, and which host device includes a housing
SW t clas.thabppaed LIS 45 Wha@eiN@ phiiallar tdnpadehtliCd HAAIABE Yrive and said

\M'oiiebth rﬁgﬂg %Gﬁjdcg Qosi%gﬂlr% a%%ﬁ@pgrﬁ@eméxh% hard lel@cmg@fn%tp!ﬂ@cd position,
conprising: an arrangenent for detecting an actuation

of 's a|4§i ln 9 Hd% Jggcestm %a&eMUSIng 9Je¥a§1£ by actéé}% arl%l}' %)ﬂ#cgproduces a

particul ar conp ent er t r ot ect

BTG rSkes HUTbGE: e sy FEPREPIF I (2 U FRUHERCne
siedroded wWHieh is F¥seensipysar aid upscharficabihadkin Ymotoored madertheseqf, gpd which host
[Aavide incuded b haEIRGOMNKat dckiatas ihawva) tohit B kntidipatere walnesps@iodaid mechanical
prot ect ed node includes positioning an actuator

arrangenent of the hard disk drive in a parked

position. 47. In a host device bhgbgi ncl udes a housi ng
that is operable by a user in a way which produces a



mechani cal shock to which at |east a particul ar

conponent of the host device is sensitive in an
woper7a8iTg node and which is | ess sensitive toPE&iIUS2007/000268
mechani cal shock in a protected node thereof, and

whi ch host device includes a housing switch that

actuates in a way that is anticipatory with respect to
sai d nmechani cal shock, a nmethod conprising: detecting

an actuation of said housing switch and, thereafter,

sa%§gqgm§a%ggpartlcular conponent to enter t he

prot'ect ed £t om saij d oper

ant i ci'pEtiey 3 et %’Eﬁ‘{‘éﬁr‘&"g pe ‘ﬁ“rgge“ %%ﬁ‘“g‘f“h%"am%‘f fggrponent to
chterthespraiged mogediomis#id epgiadhs e # enficiaon: Brpdmeshinicplghogk.

hard di sk drive and said protected node includes

posSi t i48nThegnetipd o cleimetl’ ovhercir i meyienian eomppnentfives Margdigk ¢fjvg knd said
(HrdtaéRd nbBde@ncRads k@diofifSdn aét@bbr ardiBzemAht SHtEL haddisk @1VP fnl aphrRE: position.

a hard drive including a read/wite disk for storing

di gi t ab. A&fs@m, Bmsfingdl € not or supporting said
read/mwgégngmg%d££r controlled rotation thereof, a

head arrangenent. configure novenent to
seIectrveI?’%@%@%gmﬁﬁE“Weaﬁ?ﬁF%?e disk in a data

access node sginfd riatar syppyidngasd readdrrite ik Fi eentrplisd rotatignfhereg

sensor i nt ahéaaeangdheatigted famov el w sergively plotss @ik tetdfwrite disk in a
Qhta SRDS gsde%rcgfearmsvemat Db e §dsﬂ6h arrangement for

executin 9 3 z.:slrlansor axﬁzr[ace%cjjlc ateasfor recelvmﬁﬁplgrglwgfrsensca sEnaYS

control ling sai

arr angene ntg"]l ProggitinefaEy i‘"gﬁ‘ﬂfﬂ‘i f?’d’i“i"\‘fb‘g &if] 4= 8% BPdedy gooRtraively controlling

fsaip spitdteamtor @ said head sragpamdnt, ol ferenonitpaing said sqnppd pigmals ffoy detesfion of a

%lgﬂ@t'ﬂlﬁtt}ilaaﬂs kn}hcﬁrdé’ﬁﬁ%&erﬂﬂ@ adeds©dparaticAE) Gh virOMERITor shi@KarSdiveland,
Fgrsiger %X&ecm%fsafd%i%paq Oﬂ'cfdevfgr at lgasprﬁr;v gwe QLhg Qrtangc'cmerq tosé ;grmc@tl position;

or at I|east nmoving the arrangenent to a
ﬁﬁ ked position; and a sensor array formn art of
sai d syst emsenpryerray drmipapart obfeidistsemhit ept et Of/g? agjrigje, satd sensor array
SBNSDE atddast BYo sbrd@b Heprovgdigtsaill @ast sidnwipto SR RSer Sitef fade.
provi di ng said sensor signals to the sensor interface.

50. The. sy steibliaikiaiiaed Saisaabeirty iSaides ASB8NE Mitiorddf htadast two sensors
sggcjtcu %’grﬁ tr@ gBQJ'J} ! g@tshrg Elan&f- a @:hpelrﬁ@§ genstoy\@ LB QRAsSr and a magnetic field
sel ected fromthe group of a pressure sensor, a

t*€hPerature sensor, a free-fall sensor and a nagnetic

field sensor. 1363 Wiile a nunber _ of exeg? ?.% (f%ecta £ skill
A el RUPIEEOTTEE B tc g STIRYEHN S B &5 PgEE’ Gpve ose of skil
S P art L egpenizercpriajel thadifreattowsg Prvpationsy wdsitipps vprtifupicerahiiating thereof. It is
p&renm& atehdzt $hat @el hillbwindsppand ity 40 RBINR atkedasintrdieded of . interpreted to

|I\Cldd§ all JE@{ ﬁi&fcﬁrohﬁ c@rﬂ&iﬁgnst nﬁﬁ:lorts rﬂgd Ju@-l:can)Watﬂgs &Mdﬁldhelr true spirit
cI ins and clai ms hereafter introduced are i nterpreted

SCO
i'nicl ude al | such nodifications, pernutatlons

? ?Slet Isongl. a(!:rll(sjwrstlfln§_d%c osesl. aghaa'l:d Smrae? hs use an p{c\r&uctron /g re.|ad/wr|te disk stores

A %‘Fﬁldéfa il sglrgdlaFrptgresuppprltséheugaé/waﬁdrslpfob@atéctlchbrﬁtatroA thereof A head arrangement
rrgeeveh/ tyvedlecgveltiagdess Stieopadisvrici dipk tirad dathadegess eds pichadéves tqtrenked position. A
decﬁ)&&ﬁ irputli Redive &l fiMl dets6r relhtSKindu@ BigkaQ AL grérkdsibgl arfabfedbit @kkcutes the data

c%gsen%tle ?ﬁm?grgtgf@ E&:ﬂ@r QLIHJFJ)I}{OQ% aLGQheSh%ereaRLrlggrﬁJny momtormg the sensor

access In a acc %
ek ‘“P‘& “eHafok é‘dprﬁd&?f“t"fe% (Fharsgeg g ‘E%'i‘f°éda“ rffﬁﬁ?“s "% fo- detection of the
rebgresievieis, ah lefist mates Yie hepd arrangdmatteel thie mpskad pesiippat hardhdisk drive multi-sensor
[FRE e sitofite adhfigrgeRE  cexeeutieg. t he data access node

by cooperatively controlling the spindle notor and the

head arrangenent, nonitoring the sensor rel ated i nput

signal for a predeterm ned characteristic thereof, and
responsi ve to detection of the
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characteristic, at |east noves the head arrangenent to
the parked position. A hard disk drive nulti-sensor
wgnroewrms1eni t ori ng techni que and i nterface arePCT/US2007/000268
descri bed. What is clained is: 1. A hard disk drive,
conprising: a read/wite disk for storing digital
data; a spindle notor supporting said read/wite disk
for controlled rotation thereof; a head arrangenent
configured for novenment to selectively access the
Qﬁﬁnscx%%e disk in a data access node and for novenent

ar ked position; a first dedicated input that is
dedlc?tggmggmdagggkyln a first sensor related input
si gnal; "~ and ess] arrangenent for (i) executing
sai d dé@%“%%@%ﬁ@ ﬁﬁ%%“ﬁ% YBoperatively controlling
sai d s pindtimetonmbmrting Fill rerdivdtellish thr eonrdlpdyeirianttheretf | )
I’TD n i t QhdallPraS@inbht Edntigiled 56 RS Wmekt® saIE&ldcl:} aepadd thSieqgiaite disklin a data

ccess orge aQJf‘é.dr#qR%em tgggarl%p%sﬁ’ingf- er ' stic t her eof, and
(‘III H{)OHSIV g aflq cgtd t signal; an
pr edef‘g'is efigeted E‘ﬁ‘é{lﬂﬁb'f eldi"‘g?d f%' rec‘éi”"q east C“Fﬁs{uar% inpit gteqak 2y
arrang eneepring piangegiet fcp-éxp R@(ﬂltlwyp flqta(ﬁqcessznodWé:o??arIatbveldIcgrRrolImg said
d;ﬁxhd#eﬁndﬂ;fr ar@ilsad Read arabig2 e, mu)S:ahld:onpg‘gnﬂ é&sacmsgr relptedoinpgesigamitior a first
l Q%téﬂgﬁéj cRarleRGL ﬁlerg? Und i) reIln)ﬁsx\QQJ &teblios Kr <6t FiMEpradbertl@d M

an el ect récal nterface i hat.d s made up of
§harﬁ°tﬁrr‘%{f f{]g“ vigs g e? | Ta gergeonﬁé%tl oﬁsln)l nel udi ng a
common gr ou canne n. and .0 no nore. than one ..
comD LR P ceer p&°§%5?*f*gea"a%gm pLPafe R or

;regﬁﬁg 'Elglll??‘ftg gt?li %IE}B é'lftﬁlan?rlyl-l% gcll.ﬁjng an ctr 'S d1¥erface %atfxs m;lide u?r?r}é plurality of
\wheesriea] qannsetioes inshudieaimmgn gPyd Prg’é%ma"# whepelp MG i§EReR O GF said
aettidsBbhragiobsiteriésiskis firsidedir cadia@dhpitnjgud relati egpoitspeont erpupd
vendass. uni que command that is issuable through said

el ectrical interface, other than said first dedicated

i nput 4 "5hc had glsm&go&iaﬂ@ We}e}ﬁ%al@gm&gsﬁk m‘a]agéﬁ‘aﬁﬁﬁbxmgﬁxad r activating
arran ement i s_conf ure

et et d e UAET B ‘or et AP e gl s s e oo
mﬁ@ﬁ“&ﬁ@”ﬁﬁﬁadﬂﬁ§kmﬂW¥V@marrangenent |s |nstalled in a

host device. 6. The hard disk drive of claiml1

i ncl udi Thg hahdighdgyeoff plaimd twherpin paifrqeEreing Bieeemephts cpngisured for user
exetHt advdiyn &adidfirpretiessinpgwedn e hge fiekntrive pragpemsagis ingtalled in a host
QpeL.ating the hard di sk drive, including a subset of

said overall set of instructions for nonitoring said

first 6dﬁ~g haqg-l& ﬁ(qml/em? H!\lmq ﬁ:@mﬁ%&%ﬁ&i&l%& o‘f Qstlubc%ns that is executed by said
predet erm ned character| st

rpéqcegfn&]arrrrﬁ%ﬁetnt t% Ferve 1rI opera/.tmgxlhﬁ gar«%cfhsk dlrnd: mf(luclS a sx?bse% f)lr said OVCF?]” set of
Ansipkreione fon mg'afP'éPgﬁ‘f‘éﬂfé‘tdé‘?* THieR Bert enarERetiay P de .P@d%ﬂfmwéharm"shc of
fuperfisd segenslaed in@k ddreld | nput signal includes a first
mnimumtine duration that is indicative of a

pote Nt7i @he hhrd kdisk drige sftctnubwigfeintskié pradetednichid Sharadtesistieofilfsifigshsensor
lesi at&ﬁgpﬁgk g|n§ h@IQdeb aﬁﬁtdmﬂﬂlma tiS€d bRt Waldteaive bf at;hentfal falSdg status of

S&her% dxsk ‘%l al ﬁ% is esBH%he% Ibgpcﬁc!n ats@e%{ed l/a$ue oxntgé ﬁ;rﬁtsényoe re‘f)c\fted %bt%gnal that

atus, 1n con
Serdcnear -‘i?ﬂlpﬁfé"“b‘g‘i‘“ﬁﬂj e Lighorsen g Fir g i gt eas o
rebih Firuminimimymeidyratior aofh sedsirdbcesainaPrprEgReS s e sanflgtiggderaniniaming said
i nSadfatHinkdheht iC@OfakGuIpRitlor 0 longr@ithatfiast sthdatyelstad idpun@grd! remains at the

%Elgc@eg gﬁggeg’l]{)se&ugnt {ohx%tleﬂ)@ anﬁgg t%&dtal'r%eéeqt tL ?e er@g p(tshlen
first sensor related i nput si gna remai ns at the

sel eCt8e qjhe\ﬁ‘}ld ld%k dr&ypfstg. ‘Pwﬁeregncehej fpét Leklé%l' lleMtemyth ] at @gdlgltal signal and

head arrangenent
R 1B Erarr PP Y RE T PSE e R Sy wgpreost
i nput signal is a digital signal and
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the selected value of the first sensor related input

signal is a first one of two digital states, that are
woppogsime th respect to one anot her, and sai dPCT/US2007/000268

processi ng arrangenent is further configured for

detecting an initial occurrence of a second one of the

two digital states while maintaining said head

arrangenent in the parked position and, responsive to

detecting the second digital state, nonitoring said

wnlg rS Ep cst%nosg e[ otLer afﬁliq s%% rocgé‘ilulig I?i‘largg}gelnt |£ RlFthe{:l fi guﬁeiﬁ lf'c)rr Iaetgcgng an initial
S A S o TR state, dur time
d‘iﬂ“éef‘?e(?ﬁaieff’&f‘ °’Ie§f ‘Pr%ta’g ﬂﬁg‘éai'js‘?‘?sesvm‘eg%ﬂ"&a"r "Hi Si‘ Sﬂad %{Ea&%ff“?‘é Hce Pare
ofsitbined geseowide tol igicting|thestcondelisitlfpte-anoaiinnng saidifingsepsgr related input signal
PR bdytr@irR tolsh @ fidikieptlal athite, AIBEGR ABROndinfinis &b tm¢drak@dhgd BSietshiehirom said

g'\YteJoc&J;]r%ncg 8&@1@059 ngtmémetvLMCoqm-\ruﬁg EOQﬁmta% theﬂaﬁi ahﬁrfggncnt in said
rive o the second m ninumtinme

Bﬂ?ﬂ??ﬁﬁ"?@r%gﬁP“émW@%Paﬁfgmgfb The hard di sk drlve

of claim8 wherein the s cong m nimumti e dU{ I dwmme
inaf érﬁ‘@%”“f FEHEOOHT IWh%"’é% RFEOnE BIRIBE PR Y e'scué 'a

11. The hard disk drive of claim10 wherein the sec cond

m ni minTeg e diskitie PoRiT §W'3fb“p‘}‘6‘3<sie‘i‘?ﬂ‘l B P UpGig duration is in a range from
nod rhillisseodnd 500 tlliseddnes- har d di sk drive of claim1l

wherein said first dedicated input is in electrica
conmuni.aad Haginlisinviidvia ofclapn Esshgred twarrgmimitimarn tinsdyraienis ergroximately
WhdohiiNsetdags. host device so as to produce a pressure

signal at said dedicated input and said first

pre deteryt H@(ﬂdlﬁ(@ﬁ%&)@ Elﬁﬁ'lﬁhkr&n Qfd firdl GedRBSIAut & &l eRbtBEN communication
wqgg %}lresssgxrgse{\sor tLa% 15?0 c:l;p a:r' Wl{m% %s?t?e% a§8%nd&cp Qgrest&ngm Qx@laagsald

osition . res
e S L Lo S RO LS RS E Srar
dhiesskre ehrch thet thfhead lamdnganientigreqved tp the prrlepd positign regpisve irdgigetion of said
inf@dbm brSssiré) €l ectrical communication with a

tenperature sensor that is |located within the host

d evi Cq3 Shhe ﬂacrd Gk dRYQALGR 18vhEG RS fadt Uédatsd igguadk indtectS&l @mmunication

gl e%t eera ure %ePslg tha?ﬂ(#chgt?dl VchTn t}{e%gst ﬁ)e(/%gs%tagt% m’o@ﬁga temperature si gnal at said

ar ac e sensor } q g{]
rcilfchciaﬁzﬂlmntt @Hﬁ%‘? fgftlﬁyfegetcgsaxeﬁj c{neﬁ%ﬁerlitlﬁ & t.he saraor é? ated 16) ns,ze%,]%l 13 a mmlmum
IR ouc et s r R TR A T4 @ p BT U2 RSB o ofsid
finiSah @mparddirerlum t enperature. 14. The hard di sk drive
of claiml1l wherein said first dedicated input is in
el ect ni.aad hat Qe tie 6 Bdldid I widrdidsaid fiFsOdeSicatg irpwi it ig lledtdiral coin@unication
lu@tﬁ Qkﬁlgfnél\év&tm e ks lﬂ)eatm&m %‘ﬁ&s@&vé@so@&o ﬁ;tgdLQE Oleies; #hal at said dedicated

s teh de L RYL n rsoswe 0 a user
brl,pétdléci Séi‘;iﬁ,?sh%-ade%h meg ¢l aracterls{lc 15a c%ange mn sﬁte oPtpe swstg\ % Il er |§ %l t

aracterrs
epfeatiengpfthe hosg(peglPFaquchrtl@étﬁ?)lﬁgq Q;réng‘eraenéxs G'Q@F oél&etﬁﬁréfq pdnﬂtlcgf-esponswe to the
tshiechkigsd. devi ce such that the head arrangenent is

nmoved to the parked position responsive to the switch

si gnalis. ThShardldise dinapikldith $4codfigured foofmnehiatelpmdvingsiortidgurergement to the

pg'fcedl pmq | r@s{n&xlslye NagoNT] Hhed ch Sab 6AKk HBdsln@BGRAENt to the
parked position, responsive to said change of state of

the hqy Sflhplgard?dﬂ%( L&A 'of c]a@m 14 J&gféaﬁﬁ Q’r SHn ki@ iy ﬁxax%tfa o?kawo?ﬂhe switch
state O
ts‘%%a? leaitgrﬁze grlor ovm% thf #.eaJ“ ra) menlt to the 8%’Qe%gzosmcon

eas novi ng the
glezS 3? {T\av'ghgagc‘%?g Frévercﬁ' airW]1 gxﬁr eme g'éjm d nicz}(t)egitmpat i§,in elhcﬁrncalacommumcanon
ivith @ tagngtic figldagnaas thatjiledated pitrR A5 ROSHIPNS SWW%?U??&@R@FP%“” signal at
fshi@ Hedic&@NGOrand faltfirst grede@ordiied chawfterisiiqofths eenbpp stated Bt gignakig a
as to produce a magnetic field signal at said
dedi cated i nput and said first predeterm ned
characteristic of the sensor related input signal is
amaxi mum field strength such thaj,fhe head arrangenent
is noved to the parked position responsive to
detection of said maxinumfield strength. 18. The hard
di sk drive of claim1l further conprising at |east a
second dedi cated input for receiving



a second sensor related input signal and said

processing arrangenent is further configured for
woumintosriong a second predeterm ned charact eri sPCT/US2007/000268

t he second sensor related input signal and responsive

thereto, at |east noving the head arrangenment to the

par ked position. 19. The hard di sk drive of claim18

wherein said first sensor related signal is responsive

to detection of a falling condition of the host device

raaanéun}aflie?d sﬁ' t?l such a'lgtrh?e%readra?rﬁ?gn%gthg’ rlnﬂ/g(gtlto thé éi\llr\%e? z&gﬂﬁ hﬂyp%nstl"Q to

W&ﬁ&“d?@ﬂ”ﬁ??V@ﬁﬂf“@%ﬁin118 further conprising at

| east one additional input for receiving an additiona

sensol®: Frelhare digk drivpeficlais) ifater camerisiog pideaf e SR Spdiggied input for recelving
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node and which is |l ess sensitive to said nmechani cal
shock in a protected node thereof, and which host
wdevirms1iotcl udes a housi ng switch that actuat eBCTmS2007/000268
way that is anticipatory with respect to said
mechani cal shock, a nmethod conprising: detecting an
actuation of said housing switch and, thereafter,
causi ng said particular conmponent to enter the
pr otected node from said operating node as
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a sensor interface dedicated for receiving a plurality of sensor signals,

a processing arrangement for executing said data access mode by cooperatively controlling
said spindle motor and said head arrangement, and for monitoring said sensor signals for detection ofa
signal value that is indicative of a potentially adverse operational environment for said hard drive and,
responsive to detection of said signal value, for at least moving the head arrangement to a parked position;
and

a sensor array forming part of said system, but not part of the hard drive, including at least

two sensors for providing said sensor signals to the sensor interface.
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