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present ﬂj2n VeRGURE 3 |ls%lagqhmglc%laﬁi LS RYraS i RER s FERANREE 3 EhEof the SloraBx@EiRhE

with a headset,. as. shown.
of the present invention.

33 FIGURES 4a-4c are diagrammatic timelines illustrating various approaches for performing data transfers in

accordance with the present invention.

134 FIGURE 4d is a diagram illustrating the status of data stored in an electronic memory arrangement of the device

of the present invention at a particular point in time.

935 FIGURE S5a is an illustration of one possible appearance of the device of Figure 2 produced in accordance with

the present invention including a display screen and connectable, for example, with a headset, as shown.



WO 03/ 025932 PCT/ US02/ 28987 36 FI GURES 5b-5g are diagrammatic illustrations
of the appearance of the display screen of the device of Figure 5a, shown
here to iwouste®B®e potential operational sequences occur riPag/uhor/2svg7
interactions with a user of the device perfornmed in accordance with the
teachi ngs of the present invention. 37 FIGURE 6 is a diagrammtic
illustration, in perspective, of a portion of the Storage El enent of the
present invention, shown here for the purpose of describing several

enbodi ments of a hi ghl y advant ageous he1aﬁ arra Cgepgn& 205| t|f ed§v‘?c@%9f| e

FI GURE P6 s 5’@%%%‘?5*’5’ dregER2ii gL o PLUEPPERT R 2 B8 “fe’le'b?l Sens 8

Ci rcui t si, Rbevnfhere edilmitbt pbthealh:eadlonzalsqqaqngﬂewecnltrmg)dism !nGrPC‘SXEhS'@Ta Bfr ‘Ffl ‘belﬂeé‘c‘ﬁ

39 FI CURE el $h aBcoR@ct vt heGbab iR VetiheGea@l ivvahmhi ¢ view of the voice coil notor
armend of the Storage Element of the present invention, shown here to

factiitabe d;:@gj 31,08 o 0l ontealll B0V, R 0! L,Age0 4P wg&%ﬂ%mhg%agyg%msoewp;wem

arrange ément € accordance resent invention GURE
9 is a getnEepathorn M%%k‘hﬁP‘ﬁ@F%ﬂﬁdst’rWts?vé‘?‘i Niloh hahiptbapdvaorecrs heufersgme™
circuit pésnibesehsaced Wi th the nmechanical shock sensing arrangenent of Figure
8. 41 FIGURE 10 is a flow diagramillustrating one possible inplenentation
of a paquﬁl NOpERRE B At QAR Had dla@ﬁﬁmflmsﬁ@’c& larbos’?{fbﬁQ,Ergﬁ@@iecuwlﬁtéﬂfa&m&'n@ﬁlﬁsl&m
invention and utilizing_ the highly advantageous head position sensing

ar r ange ARERESMGT PEsHign 55?58’°éﬁ'i=”“’? fivention. 42 FIGURE Il is a flow diagram
illustrating one possible inplenentation of a parameter tracking method

per f or mi¥g | HGHBE Siscaantiel cyliarby didgemprissiénttol IAVRTEPbRCETER B iof P2 Nepe Ciigeh 8hd
POSi Ui Ofhe SRR& MFerBbd, IRGANRRL toOfaciithie dREveANS a highhe Advivseoud FnePHaBaREhoI? sdngnea
[ ow di aghamh s g,(@dtlﬁQ&;&&Mpmrpstﬁ,mmemsnt ation of an advanced

par ki ng “EOnt T nonitoring sequence perfor med in accordance wt h t he
pr esent |nvent| on and utilizing.the head 03| on sepsing _arrangenent of
the pre¥nt IRYBREIDA IR IET eRESTS "iluétraé"% BCcka"(fi‘las 2 S i

t est / pr exgghaninagd shgk zednedrprodueébiryd. accor dance with the pr esent i nvention
and interfaced with the Storage Element (partially shown) of the present
inventi gn dunt;nge mandf aek Whkag iPrsecies ofegmssibleDimpihinERrDESCHRINEl @rdbn Flfod

| NVENT! otk L0 OW: bRk AR Iin M Bl A aeRMRANBRIGS Shking

i ndi cat BG 75" | K erence nunbers throug out € various figures,

attenti mngesmi‘ﬁfrf@cl’reaﬁt"@r“g?mﬂprect ed to Figure 2, V\:hl ch illustrates an

el ectronic device, generally indicated by the ref erence nunber 300,

manuf acaar edFIGHRBOC Gy o dAme aliagiah Hlltsinging presi@priblel implementagien, of] 4 piraseterytrggling method
under st eggm;l@% acc&i&}{éeq’@th Y?}]Qgre!;e§t ihvaheRR ERGhikiAhg AR HERRERDE gl Whg@ilent?N Yhe PrsERET
of digi Ly i npl emented device types including, but not limted to

wrel esé’vet"%‘l"ephones I nternet appliances, personal digital assistants,

musi c players, multi-function pagers, mul ti medi a devices or ot her

devi ce #dapt HEVRE #isudlewsisemmriistaige onSpssblF deplaienton el @ragyaage szs‘fy"gawg'r‘% and
that i Smbiitphidgaseduynce pé'rfbﬁrledexdadd&ﬁd’mge elie ot rpasmc haniaadng utiginhele felbposigbreshsingni ¢
st or age, Ibere})\t/ﬁtti eggg \gﬁu%?e invention facilitates the inclusion 8 WO
03/ 025938 5L PALLEL addi ti onal functi onality in devices

traditional I% having nore |im¢ted, dedi ca fu‘gctl onadl Youher & exanl emldn
wirel es¥ ph ﬁBRl‘FrE?y's pllosk gy el ’?#Pé?g&aﬂ}mr‘ﬂﬁ gaiﬂ:‘?P 7l & M e TR i arrera
and/ or adchtegfdedivithThesStagagp Elayer (par@pie gion)of themmestrnt ingpatiqnidpripg manufacturing procedures

DETAILED DESCRIPTION OF THE INVENTION

945 Returning now to the drawings, wherein like components are indicated by like reference numbers throughout
the various figures, attention is immediately directed to Figure 2, which illustrates an electronic device, generally
indicated by the reference number 300, manufactured in accordance with the present invention. It is to be understood that
device 300 is intended to be representative of any number of digitally implemented device types including, but not
limited to wireless telephones, Internet appliances, personal digital assistants, music players, multi-function pagers,
multimedia devices or any other device adaptable to use permanently installed digital storage of a size that is typically

provided using electromechanical, rather than electronic storage. Moreover, the present invention facilitates the inclusion
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regard to integration of such functionality in particular device types wll
be provided at appropriate points below The present invention is

parti cul awbyw3med9sed for use in devices which may, at tinme®CThSozesIgECcted to
use in a "hostile" environnent in which the device experiences |arge
mechani cal shock forces. Portable devices are commpnly exposed to such an
envi ronnent. The present invention, however, is in no way limted to use in
portabl e devices, but fi nds application in essentially any form of device
tcgﬁt i :,lﬁlohadiglﬁﬁr%l functn ]ID :3%3\/ cf:sothag&?nallﬁly ha%ggs%%plﬁr!agg d¥d1cat§38m\ag ﬁggglaexar;?‘phe?%léfé%%?ng
ar r angememt m302 P@Uﬁefdll'glyr"ezjsumfrawf@p%%‘h&"?‘r?@f“ec’ trad/enpgliedt Im“ﬂ%R}?Y&’eSPe‘F"?CdE"é@@F vl
arr angeraa@m 103 ZerdtiBC bR FunBiond BAS bar@RNRr @FECESS ONi 1 progiédtar propia@EeRSs ibAgy. Th t
(CPU na t llpvevm is pachm?r%/ %ultetg tjgra se lﬂledegl%élvg)lllﬁ% % at Q%gspgg ﬁ:‘i;ﬁcté’éﬂ tt) h'xseam Cclhlh&ﬁﬁl

(not sh(%res'e pr ocess| n(%h gerren At the sane tinme,
addi t i opironmgptag, whi dsv'%srexnsmnﬁfg a(%ﬁﬁ*fchéfhfa gek ﬁ@é&?s EbIa feice e pRMBRTERFIST o
mast er GRWan ed@krbnneiit. Wi &entiention soveered it 0o fvay fimitehgo proc egsbingevices, but finds
arrange B&,t,on. esSPRAHY g{hﬁm B8 GI.AL AL EOREuR kg, Afical BEFE 1SRRFGHERE ONS  ar e

consi der elng wthin the scope of the present |nvent| on so long as
certain_teachings practlce escri bed. pﬁﬂn on
304 is a¥socfyt g“éf‘gvﬁ' gﬁ dffr”é”é’&'é%f ic%%l(Bé'ﬁff’ges fi pr%esﬁ?fymﬁrégem?n or ec%{ facftor

sui t abl epefagrarthegiveralRENte. qusemmatanastetﬂy302t1ﬂﬁbdqwm?tyn°§é@$5§°0ﬁ CEIRl PrREcsigait @ﬁ“of
a suit ah&%h&ﬂﬂ@hdﬂ%&tr@ﬁm@f beREVAn8N @ BAMheR Q'cﬂrp@t &l sBdvinh @rmifR DB el pRgdesEling
t he rrem)r ?n%r%t/{tt e s me tlm gcﬁmn?l ereslq’ S%reTh%d not séown?m%uorgérggat gégéhgsk %faqlaster CPU,

boot - up section i'nc native
code 308” OfW‘iéh Prafqnéq*erwq fprifbe RsEing HEPREPH dl‘ét"a‘idl be preregipied st ol A e seriisgens
enabl es are kéreigdrdd@n Bdirigtwithid @diseopé ednet pRes@p@reatidnae &hg anetahoustitige ep pragicddaslegl be
comon Lo any particular type of device that is inplemented. Mreover, it
shoul d ge appreci ated that the m ni nrum anount of corrput atl onal power t hat
is conmpnly needed to_operate evi ce haV| lim di.cat ed
functi ot 119 memey o ablicra gy haierats b B RO b G st g e PR o
capabi | ROMeslteghtivelahepremory sebonsarnt by aadeap ef aswitrbio pmpingsiop Pfiﬂ%ﬁanf’ RAXl phprein a volatile
state- Of{AMrb@ﬁl@r{ & thd%h\gff"%ctmﬁsrs 1043& foﬁ%ﬁf%@ano@&ﬂﬁ@zﬁs&r ﬁbdoﬁJpVMEI‘ﬂJr)eﬁalon 304 jtself

;[ ﬁbgg??gﬁﬁﬁgé%lc? éOB 902 Cﬁlﬁi&éﬁ co%ﬁ%? i Z%(ﬁm% ITB‘I € 4esc¥be9 n &e{ta(? b%ow”%ev1£rlgde%r genaa

ies 0O

ar r ange freqypnalin oad:megm ypeaﬁvrahtardg@mgbeemm/taskagoqul to[pay dé@félﬂt bael of device that is
her ei nafntpféﬁlentASMM_éJvt} £ ot deﬂgazfte@ftﬂf ﬁ@ﬁ‘aﬁmtuﬁx AmloGHel Bﬁoaputad&iél @@er3ﬂ015fchlﬁrﬂd’r\@r
Eg;rgra_:js eede téJgg{a ! tfeince gﬁ%ﬁ)ﬁ?c%nﬁe@w?ﬂ%%%edt& ﬁma@e’d f¥ tﬁonalr?yxasr%ge%ponh pgl); Ee]ﬁe h%é?i‘ »W(
nmenor y mnecan‘g@mmbﬂsmgof i erogessIE dehgfe CEPRIYMPIRY, in g1k s OO\W %hdeé'f% AS one
connect a@mpi€ pteaBR S wiRgssatlEpasgen® fpicalide idUSeshijditei thaces TB&iesamn thvdldh may
connect, g JRIAGRSS gy AL ARk ol QrrahM5eriPS AGR FhEIERLs AH0sSliPed I aRb&
nmenory a rangement, respective ectronic nenory arrangement 312 may
conpri st i | e menory such as RAM having a predeternined size for use in
perform ng particul ar operations under control of processing arrangement
302. Asf48ne ¥ilaempinging rdfecned tedlignorii devive A frthenromprrgemant interiee pengegat édd forn a

manner yghoid & tRGorf&? Q(e‘y&@@only%rtlhly HiuGated)! OtH@f‘ ﬁén‘% ifchidd anleRctlomt MEmdrEadndadent e
processi al’l’ ereafter

Vv
bt put PAdR S ERT 2ot P aBr s rges et rreetel 1L it Reh S W,
cer t ai neoheetthspesesdnearaesenithbeSiprese Elememipndlsicpteoga memanparpregees Sﬁm@'vdh@'ecmmc
handl i Wen@?ﬂbﬁaﬁéem@“dﬁpma} Ftﬁrﬁ)ﬁsed.@ﬁﬁlE inf3tnbPRGch BIFAM Rivida deflede@ined ki tof atel e

pur POSES Horgnlgné mcular operatfons und r con?r%l 0?1 Frggss%g\gr%%élmgtggz E\hgne T%I(’arenspgl%e CHGWO%QHeB

enjoy & i tal er I's provide
havi ng @nngetmnemﬁt/atre leadttin & @cat m@ner geichbe desrribedevit "B'UWSﬁéIy‘ Bdates At BcPe Brocetsyean
extern &Jna&g@.’mu bidkessedl, tiRRbfer, ipRlieddfemenconitugek a1 \@nSuitabie hudBacgctiéns. exiaipt e,

a Uni V€L§ whil€ ceeFtau?‘ }eatggssare(c;éj %Eged lh!rlg £ &ihaT(é&rd tg pr%ssgg r%%?r%%% o%%/ an%%? 314:@ %ggr?ptions
are intended for illustrative purposes only and that the underlying concepts of the present invention enjoy a broad range
of applicability. A digital interface 328 is provided having an external connection such that device 300 may be connected

to an external computer. Suitable interface configurations include, for example, a Universal Serial Bus (USB) interface
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and | EEE 1394. Wth appropriate software installed on the external
conputer, a user nmay perform mai ntenance operations with regard to the
content awaioBakios2 on Storage El enent 320. For exanpl e, a BEEUSIHIBIBT eat e
playlists which are |oaded onto the Storage Elenent. It should be

appreci ated that any formof digital information nmay be transferred to or
fromthe Storage Elenent in this manner. 49 Storage El enment 320 conpri ses
electronechanical storage interfaced to device 300 by a flexible circuit

330 to be desc in further det w.th descri Qn
conponertd! ki GH Sﬁ% PRI P OB R JEf’errhEr? crhf SR ° B Fonent y§erf|9rm RhiRlnce

suf fi ci epdratibs witbtegard fealie cantaorvmieblt QTS“E@ Efegrersy P%f@@@mﬂhl aCJF*FT a‘%%iﬂte@a&‘sﬂs praish
end of f;eeggagaloaoqks@;&ggm&@( it Sould BbpRES@S thafany REnesHldRakl Mgorbiton Ageve Khdfedaitio
320 to pr E?n [.Fangenent 302 within device 300 via bus 322. 50 Native
code 308" (b% ge8%"és 'H"af r angement 302, is directed to the sole

pur pose of operating Storage Elenment 320. The termnative code, as .

ment i ondtP abtveee %ﬂ’é?ﬁ‘r?ﬁ%l%%@gsetﬁﬂé°"feﬁﬁf‘°ail gorgge drtpripasd forfleviesi PR TegiRE FETT 30 1oy
devi ce bt Badribédsin pilker pidiraihg tith dededptions®€ eB8S cavgpo@nts ahigemakptip thi\Btbrrag & lepod dor he

typical | v 6% %PHE&@L szto%m@wapar coﬁ,re&orcmtsrp@dvlda{ wiidhi BecROG fred &P laese&mmr&uh 830 for
| owest and nost direct |evel control of the

accor daREBosGiof Rteitqias B‘Pré%eézﬁef“ei"ﬁ?/)éﬁ?rf’céﬁ‘"g 1??%3’%’%% nd‘L'gp?vécﬁ%Oeoﬁéa\réf”%g%)Z control s
Storage El enment 320 using its native code with no intervening protocol

| ayers; 150conphrtive icotg 3ph sted b pioessrins targengpied 08y dieetpd to thscsele ergosa AldoPeaitng Gosee by
COWponefEteﬁ;e,{x 532} 'h?e t&lrﬁﬁﬁfvé Q8d ks d\dﬂtx&nk’lﬁhb&&h@ﬁlﬁasﬁk eaemnit is usddon the ARG kaitrbiena &ice

these native structlons i S he
i nher entahat %’I()Cné)ﬁetra ltﬂ Processmé arrangernfent pl@ant/ goggggglcﬂiy%§e%§%§y Br é}gﬁ :lirg%m?oqth#psanJ

cont r ol Irepresents ghe {pwest @dmé‘élif%’eﬁl ] ﬁ‘é‘l‘TO’I"éKP%Pe”E}Fﬁ‘f duies IngTiRISE Y RPTIE BY Bt
these i Iafoetss.dgaaMAgendaoﬂe cortrBlls BloRYe Elémehhi20 uOreeigoktivg catie S0th 6 innSningdireterok layers;
contr ol a?,{pn& insPhd 35,%% = SIED ebﬁes@ml akibd By QBN RS @&ﬁ&”&d) .ampktbﬁgetemmof

pot ent i unused, but avai rocessi ng power of r&n ng v
arr angeﬁ‘eﬁ?“S'B'ﬁ’E of these Fapye cadiTuCqIRE per{gmgﬂwsgyg CURYE &' éfé'Bé F’F’it’te§/° pdle jughpes
devi ce 300 geagrBdnien. BiohkrbidhSollere sens ae reppive digjatr ildvd] @ropeq! conmmadsced tegreatiest intm,

as Conpé’?‘n('ce%dg @ bi R@ofstmregﬁﬂé' Feus SRSt a)gtrcﬁ' PYERLLQN dnle)t: exérrﬂﬂﬁes larp advﬁﬂ@%ﬁsr ed
to a device in which a dedi cated contro xecutes native

Nor eov eFPP“ﬁP%’cﬁg)g'F'ﬁ'g"ypﬁ\‘,\ig? bd'eﬂ'ia Eyf éﬁcelssd)ngtmx’éer 0 &pgﬁ %r?rr(aﬂger{]eﬂtewgt 8 the event that
El enent othayisd eluie eapabitsy ys del, dévicprid@legkn¢raly erhitsie do eapmelbnbteme@om#n“adehf@@t'o" as

Er Ofﬁs S QJmergPtJ)thcaslarE@&dMe weﬁt‘%%m)nvlzﬂﬁoﬂah)e el S, htbr‘hﬁﬁatj W @de@fce A vidth bhidedith@d col@dnece.
ur er a ran

i onal " conf | gt
sol ut i offeGWRs aH™g ‘i‘f%‘l HasL PP FERE P onafaterf] &’nﬁ%ger?s“top?ﬁ °t orag?lﬁe'?enpma?' Qell%eratgp *n
t he exebuitdd ermnekd aprdilifiyof ahest poetesodFPY ) rbeadt Rstseny e “Ela'éhémre of pipartiqu a‘ﬁ%‘m f‘tﬁ‘h%
i npl eﬁeﬁlt:ﬁhdn@nal i csn@dmaa%agw&mbmas ah @Gtin lsb1RQYn WhikH xnmdesm\:rammnzelmhamggme bost a
pr eexi <St rlocré or m §1 exp CUP(E;I of [he natlveC§§e of ﬁi? §t9r%%E}%§1ng\f’h£ pang fxlmgénteh&t%tl IlSQHVﬁht%C&U@ﬁ]

host pfoceéssor essentl a I NSl ficant., That
is, t hefeﬁwmgf"i"@ﬂa'[ﬁPfé‘(ﬁf’é‘S‘é‘éﬂgesﬁﬁ? prb@lsmgdw BEEFSPD Coshpfyociatsdh yith @at"P%frfa‘t?P SPORRSY y
enpl oyi agcetsb:endymmdmefd is@gh t@lsmsexsﬁwms@@mmi [Thaa 8, theonodifedvprag@pbr eaatbe podded for any

i ncl udi n ]|c§{1o(?| usE' e%?ﬁ g tngﬂ'ﬂ%&ﬁ)éd ptol&g&); Ls%ﬂlag foynewsa:bpl-gmﬁns 1&%‘35& t&tbl@é'&aélenleg;
may be iMtegra set of the host usi ng, for exanple, an

i nterfag®dr @’Oﬂ?btyof a cl ock | ine, one or m)re control |ines and one or
nore data lines such as NRZ lines. The width of this interface may be

i mtedisto fThetrsitionabdidueebd anmetd igthe dhipest $dfg thospiCouies swkxainple.tag intraco madgjuprof a
count. JOQ iGOBET Plnorl: kdhtrolQhes aﬁJUﬁ@or nm{aai;m@ chE Qsmllii]lﬁles dl@etvﬁdda bfﬂﬁs Rierfdct ﬁ\%sbe i's
consi dered to he advant algeou§I r ovi di rect

over t hgm gtj {.ﬂ.fg&ér rECIUéeanlm:c on t}ie o? K8 efsPl i S%gf %? count. ’ll‘hre] tccgttr?l aleee orrhgea separag om the
shar i ngdagfling griinesgib consideted toehs ddvahitagkous io|peotidicle @Jlmtand(lrnmed'ate epairol gy eighe 3‘%@ lemepht g
stored QYhe 1r§saﬁce &éﬁﬁ@@ﬁce%q@n%ﬁ)ﬂng &Qﬂﬁtﬂbpbatadlﬁd @.éksrelzﬂﬁ}ﬁatbﬂ cCRE60UNuEr Qala AGedby

resul t 813 ﬁve@m Il?lgﬂengb fnéol ql[:l:e{g nll’ay be enco e?e;[dahs Iasresuﬁ opg'am a]{nlgfdle[(';%gd dlggs bemg

pr esent egY 3 nedd or exanp

when a Sqnffﬂreéﬂéﬁmegfmhp\gwon pntstaleEs 4 negd B 'Wé'h‘aﬁ‘i"ti'%ll fos PraERe: ey %la’lce'e‘léd"gh
Over ti ,Sreoab:fny BhdcRnRAl Is}toyk f@bﬁ&am OveRtirde, Funa@idsalityipe8sad in b GardEiyhaNCgwagingerateibio thehe
host pr L%gtess I! sthouﬁcrI ?I alp?recxa?ed eehcolst"%E %rgd t}:nht?arrxsntgonzg ](I:‘]ng)t ut’hgé @poqr Enhq%e commands

transiti Ol'{)aﬂcesfo& Ze vendaor unl que conmman
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10 WO 03/ 025932 PCT/ US02/ 28987 with regard to inplenentation of specialized
features of the present invention wthin a prior art interface arrangenent
so | ong we 0set3zommands are conpatible with the overal | PCEtUSnt/289€7
protocol that is used. Were the transitional ICis configured to respond
to one or nore vendor uni que commands, the host side requires know edge of
the commands and appropriate programmng on the host side to inplenent the
vendor uni que commands. For exanple, a Conpact Flash Interface may be

i npl enented between the transjtional ATCI (To =3 AP I O Vi U -2 W aTo W o] 4 T8
nor e ver\’t‘foegﬁ?ﬂ"dePzeme ‘3%&%&?"’, Z‘f‘h’oa"f%s Of%e Frese"tfegttgri;hw er & da gsq% o

further lag aancappmeps patcenpiiinvithet awa“ erﬂéfp@r“?c?‘ﬁba‘ tsorsei @’l’]‘i’f%‘hs "i’”ﬁ'“"”a' ICis
conj u nther@urW th RspEﬁng 51% oZmor@-vefn&U? tuh@é caiaBR] BRO@stOile fefi@eqin@a it ofithr ¢ @nrbandsand

resides in the "vis St Qr. | t as
arr anger?ﬁ"ﬁ‘ﬁpr'at%f’rﬂgcamm'"gr"t“ tﬁhael ?{St 5’83 @ ’"ﬁemem% %&%?rgn%ﬁﬁ&g%gf i %ﬁe%%afgg%%tgl or ahge

El ement litgfageomayr ksl implemdyipd bF‘ﬁeeegE"l ms'*aom?'dﬁgé%ﬁthO%d wiiizipe fag oy BOTE EEO3Ee
cert ai Nteymmmds the FdiQoitx@Ailre WP B¢ Aichsedddlinherstaatppgopodic folmebeSivor age El ement i s
achieved. In this regard, Storage El enent 320 includes a housing 338. A

rotat abl ) n&gf@rﬁ;né i Fgﬁgh &h C%#an‘h&l »Jxth%tn%d Dphrtidr &Wnﬂgmtt}ﬁrpre%tZlanG Resii&s in thé

turn, SUpporte ousi n Sensor_arrange / sition y
a voi ce "BubYntS rs“’(a%ﬁ}fm%4% “(ed’mcvs"ég BTG o% \r/]\%ua]cy 'S ?ﬁé Ofpl?e PYRE e %pthp
sensor aroragnBlenmnit cangolled MF@‘FCQSHBS’IQEMS'I“@‘ W2tvis nethye <qde P9Ps coaity] asdp fhaﬁ’@@ r?éeﬁattlorghd
act uat Ofy,@f B thSorhgd E@%}%rtt 1§ﬁﬁ|@veh Nn fiisOegaRl, Storagel Eletseht’ 20 @diupRatHohs 388 At tetabld/CM
IORC![ Ege\?%et(é)c\l\%ed 65?09 otat ?%}rf @ spin '¥°t(§§% q‘f’% 1samvu(x)r|n ngp S’r%d ﬁggn%cﬁlp‘se!\s& MQ@J& ed

0 asse
i |1 ustrateid qumpnetﬁ)hwm%@”GTO‘OC(V&M)%‘S (or'm@poa&f ﬂ%.‘t'}w:lh ‘SefF’?ﬁ“P g h%ﬁfﬁﬁ&??féaanﬁi?‘e&‘ds
act uat Or.merdahdgéhble 3DiLeharE Readl Srandefiert Hd ActuaBXIPPONE 18 besByenOUSF3gilI38Bedpucibrsoftixt
the di Szvg:IM \.inﬂude éﬁowgm ar %sue%tbgfrﬂé%nma ﬁ&peoc%h L) v;hm:ﬁ xs\é%rlf@ym th€ %ﬂlgzgd mg@ﬂr lafn

nmedia 3 ora ement nﬁ tion i s not dlb cguator
t he use 3f TPFd@PFéf“i‘g(’i‘e‘ﬁﬁH’i’héY is nog pilystiaiy f°éb‘1”?é’ser°‘r§ “é“y 7 SR ST VERORCAR 2" $ T
exanpl e pivepti etadh isredina spporttdiygoasg 33§euch daicividirgbenthefitisiariuator ermpprpeied the\eM I“?Y

shoul d Qr%a?e%%r%gé %%@46 Hﬁé&@%'ﬁﬁn@rﬁ of t9&f pr&h@xnsetnﬁ(;nlalssnooflmlteh% tm&“mﬁé}{eﬁc @ddial he
Storage El'enent is inportant Wit h r eg

sur
meohan: CaY SSTRRRB R PorEhBEh oL BHST G PEHE SFohdF e T Bets Rehd
oper at i eulde ippeciBidoirapgerends o fhe matussnﬂ th caponefitg pf etk élemmwpo't‘ﬁoh‘s@rftﬁ“ldé?n

wher ei n e;plaﬁxreslg alidtst QlchSRUNN IR LR furBdZn kéhsiBerdd6i &1o{he15§tnl$tds ot thé @feﬁfd’nlolﬂgne Brage
Figure 3, the distal epd of the act Liftor arm jppoom ng,t.he VCMincludes a

transdu@g’F’e“‘é{Wﬁﬁ&féﬁé’W > PIES cigiPROn N {he platdao) SPin ot B ) ui @"pe appr eci at ed
that flexible circuit 330 includes various portions ser vin di fferent
conponefits wSthicfripne Bewr dge Hisehtritol U8 TrEy BREPESDR 6 elpfea g Epgucer
Circuit ardge@ni3b0dna @ dn £ 1354 NGBYidiveg appeCimaE®dt GExiBSEErc(isBe inkludpsl vazioR portighs férang
carrier dpfler%&t S %e%t?@vitﬁ”@@%‘o}a%e RrclBL r)—’\ parhd 9. gg’tgpﬂ&fble f&uifil %fgme@ fdr |eﬁg@éﬂngt .

Flex carrier IS munted (not shown ’H’) é‘gfgﬂt B way S

as, for ceReiopi’a (seqfigursg)- Stflonerrist REORKOE H‘P%Oﬁéﬁ'a‘é” Gig8 ?%98 S He8neh ‘iaré' rI y
advant ageedss 3feeabdutited (n@ sHoampn 86 ablesvagwgporfereshniply, wihgstand-pifsorbich engege hoying 38on
330b. Rgmm 99)' Jd%nﬁ&g@g&grebeyramﬁ 9 ls%%orgz@ b} R& R %'élﬂpﬁlongga) ﬁmpb&ﬁs glgddbyor

arm when t‘ﬁe actuator armis noved i ntqﬁl ts ill ustrat(randoveg \r ns lllus ated. varked
confi guidtHan e RylsBret $9g of s FUHY TR ¥R P rsHHE ™ HR TR ?P‘u Neesq P
act uat oronéigunatipr. Sxpportrigehd @mp Fnethif Imenakr hazing ithe perked, actufteg @mp P'PHW@S ‘Oa'pprI‘eP"é‘ath’@h’ of

the f : leﬂglhéaﬁs KcGith bf hd ﬂ&mfdlr(:m 1Hgon§'hrﬁngﬂﬁé ;kﬂﬂ&id BcQﬁibrI F¥ie] 2} zQifuat&rhiﬁn ac tvinade Gilirthad M
as w e

Cuj de
o Bt udPECGPT EBHALE TR S5k PP ep RPEpETS s AR T et S bl RS
f 1 exi bl ef wé Aexibletcjreuitptnihch isi connedgtirte o dbottion FAP:ren o flex '9?? IZPBGBJ 330&M‘C%1'qu°@5€°‘?doop

por ti on,3306lspik mbrod 392 QMR G4rash 33ddet ween spindl e notor 342 and nmain portion
330b. 54 Attentlon is nowdirected to Figure 1 for the purpose of

cont i nugﬂg t ﬁt%{lt“l.j(}n %sC'gS% Q{gd 8_}7§§1ng fé{ 'th% IpQ’bAsé Lﬁéorﬁ"xﬁtpﬁgq}te O%tus;l(n)%f thp(ﬂg@ﬁ@t}spect of the,

i nventi 1ve 1S |rrportant to u ersg‘
regar d Preseﬁr;qv@ﬂuora-'zl?nvl:;}oglﬁr?é] H_atenf H éft’ml?i’i“%']‘ BIuMefsVnd with regard to prior art Figure 1, that v151’b1hty

of peripheral components to the processing arrangement, consisting of CPU 30 and chipset 32, is limited based on

with

constraints imposed by PCI bus 28. An associated penalty, alluded to above, resides in a degree of uncertainty

11



of peripheral conponents to the processing arrangenent, consisting of CPU
30 and chipset 32, is limted based on constraints inposed by PCl bus 28.
An associwoDadop®sal ty, alluded to above, resides in a degiPea/ush2/2898Ert ai nty
11 WO 03/025932 PCT/ US02/ 28987 acconpanyi ng i ssuance of commands t hrough
the PCI bus to a controller which interprets the commands and, in turn,

i ssues native code directly to the peripheral. Applicants are aware that,
in sone instances, discreti on is present in the way that cormands are
I;rgg_eg?%gr{qpax\)’; r{gh%mganctég ocr[rngrggc[ Hhé?ugh the élg] bas tg% r??rna nJl?Ivalc}inxg{[erErget By%ﬁtnd % rgfl?imt h_e
pur pos e isefes tatiwrade draciiig the pariplzerah Aamc@rsme@mrﬂm IDBME §SRARK] dﬁl““%ésd’éef"rﬂl AYEyay
the di skha{Bmhanadvaimpleddniet BeniHR ok ditkr. S92h Brabiple, i thdontt:d of RaTh pgent, e adaha tand

a sensor écpcom ar@ |sr]1552|ed H’U E(ﬂeﬂ e plurpys% ?ﬂraﬁs?errfnggeqtam Eel’taoﬁgm Prﬂ?A fy S KAM% AIC&”‘H\%‘Y

known t 8 di narﬁqﬁ i s  especi a

suscept fhoMisk (e Sfé’X’t’)éﬁf praliDA wEbsRiarp err tog 1’1"6‘&3(”‘?1‘1?%3??93 Sé’é‘h' é'??l‘ shopyy gdligthep Be ‘tSFFe“’ Hrék.
At sone frplﬁitﬁ’dtdnsf( heneaditkeswn b e Ha@fyeaitadskial ae wi,ltle HIBY llespeclin sitsdrpiblREh extdotals .
Fromt he C%P_h%kdy P“EE ook Qc%esprot?%edﬂh At @M,%%#np(nmahér thesremzsted RLET mszmria b@thetpbe

status Of tor an e sensor g/ ) ‘Lh Ly,
the ti nﬁ"sa‘Emfwﬁ‘F BIFPEHY ‘éﬁ‘F RAreSFRiRYENtER ST TG iehd f‘ﬂ‘é‘ °£@ﬁ§‘8f‘ s ng REGe 18
under ceay beGhknodn. SfehigealiB ik tinsatohiclPE} spivars®r sing dagend (@ stubor ismrked agnfreratrelslt g

control th@l;netng Qff Pﬁmmloﬁige Ikh@ 5, l$ep:| a8'a EOREEr. f@Yxaﬁﬂb rt‘hed-@Mkpin motoﬁrﬂay@ﬁtﬁi bévnanal
command 1's not received Wt erl

down maf” HebeR! BRY T ToéFece'V(’f?)P?‘Blf"éF P ‘ero"f’”eg] RE'F & tll.lnées? }é“& 3td?i P ns érrong %SFU
30 has movwkeign obfhe estesits ity CHE 3 hra s of bl DR S R OB ey eyond

i ssui n%xsﬁnng%@&pﬂq ﬂmomﬁﬁm 1may\’6ﬂ rﬁJ} nBEby¥ aﬂﬂabfé&&épd’r\ﬁﬁhg en av ploloadd Inese. HepEayj ng
upon t n_use

S n | oop arrangement
which i g"sd 'ﬂgi’eag"?P adraf)g\fm%lpp]i"l c'sécr? Séoaraegyy'oéllp]?fa Suaﬁg%?élfﬁcaeg%? 55 Attention is
now directed to another prior art _interface ch is nentioned above
with relfdrd dentiands newdingeiqd torapether maior 11 'RFGE Fle Wh"ihds 'T“i&‘?“i“ﬁ‘b?b°‘6>2‘%f"ﬁ‘i’ jgitsusem
di scr et theBM NicesanEpin Cirtherplagingig tiadrdtiomin wninkand inple@entaOompethyts srgonpeoik enigemsCRR+
is an e%&f&f%ﬁ%ﬁed‘é@é §rl & @orﬁgaclﬁgmplg Enhﬁééa tJJﬂ%pés?vaﬁ&B@@Q@\ﬁiceg ﬁ?chﬁiﬂﬁ%%@&%lsk data

vari ous evices 1 ncluding magnetic disk d soag ?ﬁﬁg‘r% nts a
CF- ATA #eymgtafi aeemspttiacH 4 f%ﬁ‘ ¥t B'H‘iht'ﬁ@keﬂ'lﬁﬂm th AFA giedacg e meé’@f'zﬁ ed
Drive HeeoiitsdOncspect Oirve appiat thavfs ofipartiedar dpeesavithargard rethe nrtssermfnvquwtrqsmﬁl Rty

I nter estaWan?ofr tl%gé{:ugofttﬁa }kﬂeanmgmpbeﬂeﬂafﬁeﬂtdegﬁbeﬂ %'h@a@%rrbn@en%ﬂt m@%ﬁaﬂ(@@&%s of
the status of the

ead arr an SCr be
ar r angePf8¥fe ’i’fa'i}ghﬁsé "BEPKEd 86 é’gca{]g'“keﬁos\%?"g}e ?pé"eﬁatedh everretg/i!"setv anc bl '?a head
mechani sehgesb skot rdatingdrouties dote. llazm)rbel?ﬁ altaé&atma eme\@e? ’DEtCH'a'Pa"é\‘?@ﬂmRaﬁﬁﬁfngFé is
head argRngsIBEt (sde%ag@@i of tRACH+ REkciBEatitM).i ThpicaPy, ARIdR state inedhBYhatRe: shi@ fribtot iR spdnning,

floati ng s t %Es n? reflunred S@BE“ Qo ?cgg%%or?%a?‘% qu]}émqr:rangkéem ca{;lg l)e pa kwqé)aaﬂgeﬁe

(see page + speci nmeans t hat
t he spi #etwabtads i st dpihp ﬁlsﬁ@j“’" obtie irerraerer Eherﬁf *rsé?fflﬂcﬁ“é'ﬂ angly @Fﬁ”ér Aa‘§e”f e thiglifead
arr angemfguous'lihuatreghﬁ to héwa aR@gehent staRge rmntouceoubrﬁbabsaspabﬂmdmdowmtﬁ oaibk nignilarThe

actual st at mclude &(f};%?n'gﬁy 1-Sar?db |rr?r?b51§t'é lar%rket(gleeﬁ bﬁde‘ Whi eQﬁEed%&Em ofThLBimgf:te perhaps

speci fi IO are there yous wit e

head- ar qroaﬁ@@ﬁﬂ]mam@sw e%admtasf’dvsen a'@z"ﬁéFes‘eb%éfé‘fyF\h&%fﬁse‘gWﬁ'd‘é’“Wﬁ’S ﬁi’ B. t
Si m | ar as uaddepehi ih Yiew Glelttiteniptiie@opeBtigriMrynmedt andby | mmedi ate and Set Sl eep
Mode. ‘Wil e the designers of the interface perhaps considered this

anbi gui §sy asUrﬁQM?a@ﬁﬂ@%ahd@ d@Lrtb@Wnﬂmgdxgﬁysébg% atd it !:rﬁ,'nle!i In¥an oﬁeh‘ﬂ)olpihﬂﬁ@ Rhereby
invention consjders this %rf‘e“&l%/ ?}.CC eptable in ﬁ‘ JLhe . The
cont errp‘l‘°a“t°éfdm6'ﬁ’é?fa?f‘?‘ﬂ'é a%ﬁ'{}‘? sy s'cal%‘ t}llﬁr‘i b1 (G A%TEed vip g oy comma" ’Sa"’

descri betmanmyedichtrejix deoB8Y ardegenamyl @nweruedviihout aef nmgeln afiswffd ey staiiseFheby

no Confx'eg gRL 'mgﬁbeo en@ﬁéd%l |r¥er@-ﬁ:§p@ﬁ§9'td shipngr Re RENRhE B th@@&e:%@&l@h&mc’& OrhE the
associ at

BSY an dcagagﬁlgrt(é € cexaahn :is mﬂ’g& ?HﬁrattlonaleEaﬁ %on%nofnlop a ﬁenp éa‘%mg gggegrg‘?egt éi)(dnma?%lél Ieg‘sgmﬂyear
st at us. nolgxstenty esponse nmay be generated as a nmere response to receipt of t he
command by the receiving electronics.  -Thus, the

957 The present invention, in contrast, resolves this ambiguity through operating using the processing arrangement

of the overall device in direct native code communication with the Storage Element while, at the same time, serving the

12



capability to be certain as to the operational state or condition of a
peripheral is limted at best and nay be essentially nonexistent. 57 The
present iwoanes2 in contrast, resolves this anbiguity tmcaugd2/e$9eT ati ng
usi ng the processing arrangenent of the overall device in direct native
code comuni cation with the Storage El enent while, at the sane tine,
serving the 12 WD 03/025932 PCT/ US02/ 28987 entire device. That is, anong
many availabl e control actions, the processing arrangenent directly

execut ese n}r1e d%vucep'?hr }(IS amon lT'InsaI yn alﬂﬁg Icovt?olgcqgl% thé &oc‘é@lhgsan‘é@gxmenﬁ h\%l&r§ eke%ut&qﬁead parking

di screti as to 11p enenta of a nt er nedl ate” conman iC equi res
transl amnarvatw cogle. drotﬁts Py hese i ‘Stne dlsq"h'mi ﬁr‘wmp'éfﬁ@faa?"éf Ph&teTR h%’f“&‘?“dd‘é\f[‘ geguires
Fur t her sraistiopibly la doroB@@4) ,in huimg labeyatcntly aeniblge oevBe. Horleyiasindn: @¢re higiakdvartdgeout or
confi rm nafNGe Qsaﬁébte fs}@a]lrﬁﬁsgt,&as@cfnaltsaﬁs mqeaaramg@ﬁmmemmm taeraa&aparsaag
operat|8 al aspects e

Or age errent O r esent l n ented Wlfh direct
Agai n, gﬁt&ﬁStﬁ%ﬁmEﬂe&e?tﬁ&hbwswg'rvawgn AP ﬂ@“*i"ﬁfﬁ Pé‘ﬁ‘é Ped RRI°E HP i“
control ¢ yoltUyehepir@cEiss irnggeatt,atagenehibit thd @omrand exthigulsy seet, Her %Wmmdm&rﬁb‘i' §dli ty
seen, f Wore@%ﬁal{mlpﬁsemllﬂerltlgE:na)%rannghly Wnﬁgb‘é@srstatug Jﬂ@mmng5@5&htle{lMﬁdﬂta}eQrﬂplemented

i ncor por at es h| nt age tatus nonitoring ce Lities wh

i npl ene 8Ye ¢ °ﬁ%/1°ﬂ f"@é&’é'bﬂ Y BWF&ESI’”O gds Wvﬁ?i"éﬁg e %E °pte” 4" p aﬁ ? %ee
sweepi ngnwvadwamt?agé@evkh@ﬁedopﬁadtaiangpprqm'fae Rﬁwt}@mni‘f&rl y hostile enV| ronnent,
as wll be described in detail at an appropriate point hereinafter. 58 Any
degree @fs di agy @ki-0bf peFefiint ;ieeﬁind'dnn eaﬁmmmdxeaxxe;c UtcoBldertd asCi@oigdncléy ealtic@Brly with
pr obl errat ;ieg to g‘rrtEJnCHLr?Eoeﬁ W%()Jp&ure q‘\i{calgf%clppgl:eﬁw hke M@s@nﬁg Qﬁﬁg@rﬂ&n‘l §,|d Storage

exposur € ani ca I's a real proocessi ng arrar@?enertlt and
St or age Elempre gt Presenttiyentip ensesrte 'i"ﬁ\)\é'ﬁ'tofoffri’“?ffjbﬁ@r“é{’tﬂé’“ b pé"cﬁsé‘f’%f sPrE Jikeden
way Wheegiréls thbsopgeCessing seits dRgetientnsdormae kldya incohinpoiegetch e hStatir asgfwpically

El ement 1thte@w§e§ !)ﬁére q{an &qm:nﬁ Jmlcﬁl\{#m% Ssef Ql'émtrlatgde%neqfﬁ Rork %@5&%&1 Stticon @ Lhe Q4L -
The latter 1S |Ca. I ni |ate when no . nore anaF({ Ort i on of
i

the usefqHngs é"@t‘ﬁ“i’fn E&f@f Pin® SOMBR A8t h TS é’}ﬁe’ﬁ%‘i"t ¥ dFepE %’r{fwo Pﬁe"’%?esf’%
i Nt er chamgemee Gokineevay Battseryesad definconingh dntel theti appgyeleted tg ¢hre nptive eeda et ‘Fm?FViCS that is

i nterpr g&l%dconmec; hQaifidodt” coltor RYeRE %&Sih&gexe@faﬁl@-nrgrmféty PO mltd%réian\ﬁ@ywﬂl h:aﬁtmumg
serves to define control events that q o the native ¢ f -t.he
F opes wnlh poten ?I eX osure to mtechamcal S %) e firs

devi ce £9P"T €Y BePhec OHY FEPISEE '“Vﬁﬁéfl f PGnal’ Peon

execut almbtence, theeh @t iatimpte apareneisrof the pireeatiepel ssfvs ofpia FWC‘tS@?ﬂﬁVﬁBﬁf ipgral éﬁw‘hﬂ*ﬁ’ﬁ’d feé‘h‘lesr y
by the Uggdate wilhds initidl Ralte @5 ®Mbe telvent i on copes with potential exposure to
nmechani cal shock, in the first instance, t hrough an inti mte awareness of

the OpEis%t i O/r\]sa liescn%e%t alé§veoiverﬁi)r§ongq Iﬁar P\ﬁ:% t‘elsx\!ﬁne@ﬁa';nkaq) Q}%rckalat rel§tv'el!y lhng\ Wvglba'ﬁen the

feature perate wt eature, as wl| Ans "
descri bé‘dla‘ab’év’é‘ed@\‘)éﬁslﬁ‘r YT isiot SPFI%{F*H Stgpsaflmeptdy '§T‘m‘rlf‘él’fﬁésrff%?é?l '”%‘HjB‘é Ritlfprther
rel ati vehtyredwigd chiawelits resivane bechagicl shatkdryond thp sapkbddiesariaritrize dsyss- 1Y ariqys owes pls

not Spl &&Ie I%gmre&(ﬂrb@giﬁenﬁb %&Bpré@%mhé mstlﬂerglst:l@{xonl U@lo&' mlétr(gnﬂgﬁern‘gry 6nn§'e| dﬂgl‘ m@d is
still further features which ts reﬁlstance to nmec

beyond tTH¥%8psHMIeLshes oprradiry 81”’0%?? ‘B‘F FREE: ! Vé?f"b\.']%emboﬁéeco%’fzesq{ahpqacmg URske
f eat ur eBlemént B20bieto titakren meghasital shoprreitaniatiae, pbichiney berefetned telias 83 el ighly

El ectr Omv&ta%m%n eﬂ&&ukh@sh@@k@gntshﬁﬂdﬁz hke%/ o EHEHE‘QIe&thB’BIGrh&Q hﬁaﬁéemShOCj(refnﬂﬁs

practical 0ses cont e resent invention recognizes that
pl aci ng*&' %F%f eé““l‘—.’f‘@"r?@ﬁft’ag‘%hﬁ"ﬁ?' }ie"poﬁrﬁe MeChani cal shock-resi st ant
state, which may be referred to as its "safe state", is_ highly

advant aff@ousUnbrdbe sespprsicuirel devire dplserPEreel ey lephpyedneprpyaiing 2 megic Pd“éﬂr iggbould be
el ectr Oﬂﬂpﬁcxmmf YictAoFtARPSNIR Rnres Indy BeBOMBACRS to sigbifdaht@evkls sfagpegital sheckofor dxhyaple, in

pot ent | ge n ero%g hci a'llhe Srt'sgrg Ii(nv%){ip 9 c%%n?zegtﬂa\( }a &E%mas a @eq)lulmg&);)onte Q%se@%ﬁi‘ﬁm’f'aﬁ QJ}

t hat devi Seés a ce one 1 ncorporating
pl ayer , Whigh @weqﬁnepcﬁ mcaﬁffr@ewatoéamf Hyine s*ﬂufh ”]Gd’nh?“é’B'l‘”@’ d‘é\'}i‘)dé"ﬁé'h"r‘éé" ﬁéfveﬁ'e
subj ect gghiflcant HécBdichliskoalin ga@ivigdr Siutirg atreC fvadad alie usch oftlie, defi@r foesxammsl @rticipating bai ng

dr opped, Rfm{]h& ce Iebg .&J&%g&b BN h BRI ARS ihhlatind HEMoREis SHCR BS 1R

cellular te is used 1 n a general Y.
env1ronment relanve to mechanical shock, is not so predictable.”Such times include storage of the phone, for example,

on a belt clip or in a purse. Even more precarious times include those times during which the user transitions the device

from actual use to storage and vice versa. It is submitted that the transition time is the most hazardous since the user may

13



whi ch characteristically includes periods of tinme during which the

phone/ pl ayer conbo is not likely to receive a significant nmechanical
shock. | nwpastesat ar, during actual access by the user of pcrasdeessse, for
exanpl e, participating in a call, the device experiences a stable
environnmental condition. At other tines, when the phone is not in use, the
environnent, relative to nmechanical shock, is not so predictable. Such
times include storage of the phone for exanple, on a belt clip or in a

purse. Even npre precarious i Jelude th Sd GER: G441t ch.d ge“plger
transi t i9BR"t ve’cedew & I ] tg(r:ge VL ap% i ?he%ﬁegegn gé\j)l cgcgl\f/%\!?yga T

submi t t StbrashBlEmanhR0 pripanly dufingryser Pcmés W@’ewed ngohstuse Q‘&F‘GBEFSE’%'FH@&' ng ﬁé“sug'é‘r‘mer‘ray
13 WO OthRWIaR@Tdrw%%a&%W uehF Qfeds h)&lode\ﬂe@ﬂs withheg%by) r@ulbgine@tuimnq this higy

hi gh rrecha %ngls cQ Eogalfiona-rleh?gved %bdlgé?)y}!ereﬁaﬂ?épo is confi gur ed so as to utilize
St or age 3 a

uring user access while avoiding the use of
t he Storage EI ement durln tranS|t|0n ti nd
fol | ow J8er XeEEE!FBIT 8d§ ordgnd %{T'leém{}\ﬁzt‘%tge‘eﬁ&y@%of 5“‘”“'"% e :{%Igl%/(’ rgerc]f? ‘or” e'ﬁ%(
hi ghly tadiertiagi@cushesipivhé gerpatlé dsromea fepqm@v&@eéinalmmdqsartgeﬂrryngmneioﬁaF'P?éF the g1
Referri @g)ratgp ElEx'nQ\UﬂéﬁdSZespénBvé)ﬂBQi%Eongth cffl&rhEzhl@fonmmg :Qatﬁemtdbﬂcep&hﬂzmel?,ai Hef, if the

subj ecti ng devi ce, 300 chani c vi.cenigcl udes ne
r ecept alpP&edrsEghiiertd § é&?ﬁ-‘r geu c%’(()jrpd'or G c%/n,t 2 o:}g'}?edgslcl ng:hé}} rang (ﬁ Qrd!}l%ﬁg\mQ
fi

unl oads etHaere thStfepvapad Ehuarnshat hesadie 3ﬁe@mm§wé PesiiopRd e Hséb*’theftﬁ'fd“%‘gr?@%ﬂhﬁﬁe
pl ug 362€n£t5 Qm c@lﬂé’%@ Radi @Q@lﬁ& RGds8 adiZonnedi@NCBe retebtadiditay bel @ktteewraby die@nection will

dropped, | Oa,qac@ f;e gguni@ms:@nﬁea&aef@ﬁm; aede,q@ywovmntgrala;n@g in

g neraﬁ (o] cur pnor tﬁe({j 1ICe €O
ground. & or der % her eature_and assumn g
headset t*@@aad{ebeb'ea#nﬁv e&)é'yteq fgafﬁwaf’uuﬂ?fétﬂg Re defiees BB RedRRP gt RE é’f’%%%&k
t he | engivhwiiéh tBerCiabifRied Gitie loeadinpigh the utihadindead®etbudnivobithtet &dsefbcighigne to
r ecept a%ler?bﬁrn%){adbtﬁlo%ﬁxlge%gg th\é\’hﬁ\r &by dq}pﬁeg Q)@I@@Qﬁe' Qmm\Mnl Leadpg@:QQfs&lrJ\e)ft BBl l'shock

prior t devi ce contac e

e ved 5P Per e L ey e i mesf & ot 3 i gty §em
f eat ur e prohidaidoruiriSead: Eignent imenigectiomeith imtiahiepripraimith it Brore di sconnect drop
hei ght, above which there is sufficient tinme to acconplish the unl oading
operatiqg b HEVlrQQlLasQM\Sthﬁhpﬂyh@x[ Stribibes bf‘tﬁuéefm@; laftion tisi nd® dir@ted PEighre B badudiction

gln !S ggg:,]g%{l F]ﬁlge gﬁf e fgmﬁ c’glzre qlustrates J“i J%E atllon QF Je\p é’g 3%(2% a@o@%@%hﬁ ea}:g%?plg\%nnon under a

susce uced or ectively
el i ni natietiongreéonsl eceppript Aémdliphis I“ﬁ*ﬁ)a{i’ﬂtbétﬂeﬁ reaf%w%'k*o? ¥t igdiyign! “rﬁ“ﬁla‘fﬂ"i’%f@még}%tnem
provi ded fser mtterb&:orShazrcageplﬂz enaRdr iltdfa@0ihigttdnt DI0 awd tshmadOit ofad semede of indixidwal t y
Lo rhe ghound. 1nkoion AL NG HEREL! BEH GRILAUD (ARBICHg AL Uy LGS0 ¢s ERYE B

300, atten gure 4a in coe‘% V\ﬂ ‘gf] h
The for ﬁbqfeaﬁqrgwweaqdr Pfﬁ§‘teFé‘t %-féectttﬁée %9]5%6%&"1 Rebpy Gedivee §oso“°“1d ahi:e!?&P Sh&é
Wi t h t hendprdes &g isinst\ieEttaied i, thelsed @reragtion ffdr pgposo pesiratlicion@ie esweiraf # @mmAddiseayesics ne

i's I ndi %asteggmg%néshgplg)ﬁ%lg}{t%QQinnalﬂgQ&FesAQag b‘lMoB hOJ ﬁ‘ﬁi:' ﬁ()héjld@\_lan(tn' dThe @ﬁf buags odekrom
to to t32- A user Interactiaqn t ake :(jjser

i
ar r ange SRt IFFO°QHE s hevsH & %i‘b‘hﬁf‘fus%l"“g’é'acﬁ'e'ﬁe%'"?)'fa"?"ﬁ R ?h?jwnﬁlw"gm e ?%%ma‘“ 10 enter
| ni ti at senficbngs frem te & oventheingutlicomprivegfintendt ftottdy Songs wey bactlagiad ¢iie) 282 FOHAG

Se: ect ' ?ﬁ{vﬁta{ﬁy llpHL&Qﬂhaflzplﬂn (eE hmgr%f %h tlﬂe;r zh@sfe@@cfdtueﬂhe pr&mﬂﬂs foﬁ&flﬂ]t)uﬁ‘ @hlstiaton;
sel ec ree so | S.NOL e
of eacheNEiAN ’d’%@fr 02%%‘"{)%’“%%? sl?%eué'f"’rt%’t ed ihe f %‘Se"a'ﬁ“ss é)irp&] dr\ygécrag}:m%g%fg Bl

pur posesgevgt 3 nplicity. One exanple of a cormand sequence in selecti ng
songs to play might be to initially depress play button 404. The initial
actuati g4 of Fctrh@malparyosamftr@rpreamux@xe OMBEe deletlionsper haoel § theOformoof t 4t affdne pais &1

m ght t pme suc St.%atrz}slé&? Il’ed %z?a tra ?ﬁm&)ﬂg gr?oHe(a%h pﬂ{ewéﬂm@%hysvﬂatﬂné Qle?tecﬁ%gsonggnh'e to

enter Spécific songs from over e I nterval S gbdl t
per i ods usercopgpdesPhy, coema@%y%ﬁyef@eleélaéetﬂed“‘)ér"taw&f’e‘%@mad ‘&MWE’”&’F eschibed, over tz; to
individyally. It is noted that a limted nunber of song titles are selected

in the present exanple for clarity of illustration; however, any nunber of
song tI 54463 mﬂyb fhe %%Etaﬁ Gihe8 Qoprebenfdiive & eRR 1oy thb)éortgh@le&n@r@sﬁ ka1 byS St@:’zaget Elément- 320.
physi cal storage available in device 300.

Conversion of the digital in onnanon to an audio signal by processing arrangement 302, ultimately to be made available

to a user at audio jack 325, first requires moving the data associated with the songs from Storage Element 320 to

14



63 For further purposes of the present exanple, all three selections are
made in the formof a set at one point in tine such that associ ated data

t ransf er swoag/ob®3per f ormed wi t hout intervening del ays. HapCmgsertssst ed

t hese songs, the wuser concludes the command by agai n engagi ng play button
404 in a predeterm ned way, as will be described, over t23 to 128 64
Initially, the digital data representative of each of the song sel ections
is stored by Storage El ement 320. Conversion of the digital information to

an audi (?:émo C memoa%argr OCE 18”,95 rQernE%e f%g\?en;%lay%g?ﬁe SH] gb'MIQIT%ICtT&HQ@ am Qnem 320

avai | abl "B re ulrres novi n%

associ atietfounedvithtelatiye firpuniy ‘6me@P%Péﬁ’éCkH%hﬁﬁ?”83*200??5”"‘12§ WO ?/%@§§mem
PCT/ USO 3&02891&7e1ec1a4ne0ﬁem@|aeadgeﬁm« yDuing B gene nf usdilidteradion N piograg aadngarent 302

pl ayl ng n;[opl%rs%% g?mfexraam % nﬁ&ér&?{ll lﬁ[ﬁ ade aig Feﬁ’r@sgrﬁm?ta Cm”d éng}’ [Ii)]@l&(fﬁor med with

relative immunity to necha ock, af ter novi ng the correspondi,ng data

from Storage Elenent 320 to the el ectroni he
course > us8FCFINEATRETIYR AT PPYCEESI Y 702 Petg‘heay'n‘seﬁ%ssagglﬂdlcaﬁ%]ﬁ?aﬁ)éasaqg#

user i ntieblgies $romgeEEmbm BHripimetinentSErt Aompoy bee‘m?\%brfelfsxe><anavé)e AP ERSHERIH Y55 ViEws a
command s&l@tserleXUJn 'm@ﬂx #Q @rspl@icra"n %%ﬁ&bxﬂ@f@d’d’emﬂ@m@ﬁ: pl@ﬁ2deﬂﬁd’l Whanis uteS Rkt depresses

interaction 402 e earliest POSS! dica t
i nvol vi ﬁ )’ &ytigp é%j‘ WEﬁn tFFE‘ﬁ%r Bgses & B r\[f%sﬂt’écﬂ {)u.ril?_lna%r evuce op rht?o\% b%mg?s tg Fea%eglal%még

exanpl e feamss thinat a memvedrivinesiectipneseqrgrse bejnechiEormed ‘EYGPFg“S%Ff’é'tft s Yo cgnmand
di spl ay psth e@ns onPbte & BYWOJessdf arttgmea B2 iphedahyridiccsihaa Eemerd eMifgee awkren t he
user first depresses play button 404, when the user depresses a player

Zel ecti 3&3 bugtan r@gént(1§2i\{ﬂpféeth9%Eeﬁtpbﬂnmbfn@ng BRsted B tplv@aY@ﬁlﬁ)oﬁdn&n‘tOst firkteRtusEeS
uring

menu-driven select i gn_sequence bein user., Rat her
Chan  veAecoGHEp{PSBFE EOHARFEL FOPTHEY 502 7E & QORDT BT 2t TTo8™ BroRecLria
ar r ange mentanJO 2xdcimioe thicad% indicata@zel bAsbeSniwneay tmEk mwm@mpf‘@r’mq%é‘ 'ae%@éfsat thg6
I'n the Q&#W&e@%ﬁm&m tﬁﬁﬁosﬁ%&%urﬂ@é @Ent hﬂhetdvéml dpSraifoR |oESl$r@gﬂ E@fert 620. \Rbvakis

play button 404 is rst.actu rolv | 02
resp ondéeaﬁ’ﬂ" agtmpﬁtm\ ﬂf&l]iﬁan)nétd%% g:fﬁss n the anneé ibg QQFXHe ppesenp n e§t on gis %nsu%‘@@%rﬂg%m? n
a dat aatvemagsduer Fugthe duthis onsartl, |Sweum0'8€ lslnﬁ‘ch"@m“@d f%"f S?PE]Ta‘h?:Se‘@P BiopEpett toProMiEe t o
and Contobtm&hnrgsuk%p A Qunivedt fgcﬂ)rs shduld i \ﬂt%ﬁﬂm tihadptil@ion Shlaludﬂng,l [for pxaBpleStBe fa@nhat

conprise the nost tinme COI’ISU event e over (0] e rage
El gprren i n@%j@tmglg 3§y {aﬁIS%m up. 18 ﬁ g gevic? r(r:xily resulnm spon]pne%(ﬁang‘ hfe Btﬁr (ﬁ%" Egorg{:fg gtsﬂgﬁ Qflgn

t he manmerhich dugtransfiyycap bpeacvmelghqqt Ammsé*mei amfhe spagd gt Hfé F‘é‘é’de‘tcd’e%d'fh iyRelgd 1
advant ageRus thatEﬁbrtfy;}'@f polnﬂatt\&l'hlcﬁ the @g(ﬁrad initGi2h Eonifand dxemtidngi.e) Gpin-ayp) isaydddaliyy @y The

factor, Pyegt i ve;[lt e hlegeasna sb%e Q%vaﬁ & térﬂs of rQé/chaqgal ARk Ipm&molh e@ulntla?tmg Anundber
of fact BFE"SAGUIG *BE hed i li’s optim zation including, for exanpl e,

t he faclexe‘f"r‘l‘a'ta‘af?h%ﬂ'atcf’?i@‘P&‘”Vé}“?efast spin-up in a portable device my

result in shortened battery life. Still other factors affect the rate at
whi ch data t Hamgfeospisian sheumrduormpifics freds atermiigied Mese rpideutcronspa@feralp this
whi ch t lﬂ:%arm&ﬁ;s lmlstmeeqlnﬁthgbr&km |ﬂ§uré’th'eash@d1 as kdch takifig E}Qtnﬁ)d ptribatwiilh@e Spyrpipadie is

poi nt at whi Cr‘%q‘ Lo i %S}énh[omll ni/gbtﬁeecsiatgdommver tha%(t%cp cci)ur;]atlgrlls o?the s nolgpnanbjgz)la i's

t ypi cal FRPWRES ¢ E‘e Peiip F'on° achi éves 'a sweepi ng advantage, iIn
t er ns ofransiers raniaparlativ drcdoe proditreaseording to pastichlpr implgregnigtiens di h‘rr%ﬁ‘?d’anséekseaé%‘f"i’ GHiat a

far earki.gs wﬁemgofmm@ﬁsfehﬁs Jsdoﬂ’ﬁed Viith ehdf VorR @ 1R GREAPTiephed: isyhtidn thpognicka thar the

':, resgfgegttsr?tgﬁgffdét?e gaan?f?r? {’ngadl fro th elearo%]/lgr mgrg‘ r!'agﬁersn?n?gagﬁe? éogtrg)tjlgenﬁﬁlnea%r&gfve rgén@ﬁrr}g{ S

t aki ng omet otnlyrveerqyenalhodfectxmwiﬂere&aﬁléo b'p’l“?f” VIPPSHE ﬂfétqr@e EleRenii204e michaeicH ghoclo gyt s
time pepkfds-ertktveshoul d be appreci ated, however, that the tinme durations of
the spin-up and data transfers nay vary relative to one another according

to partjgul agt]u,l EEE,J, %{I@P%ﬂ% o 2008 20, dRErARE: 31 b4, &ﬁap§fnﬁ£§, ,%@d.ata,dapgaso%{ale@oﬁ of;l;kry IB

wher ei n one ers 15 associate S? Q? H y

pr esent TpFEATTHNE 49% JEgHEy Bsand HA pesinibtimy (rat ‘|‘°orﬁ5p6°l‘”e&’a ST PG 8PSt ce)q“érﬁs

f r om t heahectahg@RequentEdeOiyg B nfjenentvesahate MQQ“IY@*CIC‘&@leI by preresgrfefarangentenly e
manner g&aks noted above, each transfer is completed in a single time period. Following completion of transfer T3 at time ty,,

processing arrangement 302 "shuts down" the Storage Element spin motor and parks its head sensor arrangement over

time periods t; and t,,, indicated as S/D, to place the Storage Element in the safe state. In this regard, it is noted that the

15



is not only operationally effective wwth regard to |imting exposure of
Storage El enent 320 to nechanical shock, but is also cost-effective. 68
Still refworosogssn Figures 2 and 4a, data transfer Tl begiPaI/tsn2/2898E t 8,

i mredi at el y upon conpletion of entry of transfer command 406. Transfers T2
and T3 begin at tinmes t9 and t10, respectively. In essence, each transfer
requires a data interchange sequence defining a series of control events
that are discreetly execut abI e by processi ng arrangenent 302. As noted

above, each transfer is co in, ngl,e..t erL:od |
conpl et i BB FPERSFEr® 154 . O"%Teo i Gam%ﬂer%ggsssl%eggm& Eran eepren::n% ga%“gpamcu s

down" t heplsn@ta@fgeThEF’eWﬁmon@'qump?m't‘Gf‘h"aﬁﬁ%eiﬁaﬁ{@a"Wf‘é‘“ﬂéﬁd"'?@ﬁ% Eff‘sohﬂa'égﬁ@%‘h%“ﬁt
over tigRs feKahiodl S\Oik'-rl*:sls&ﬂd)aﬂ(é]d%psnloﬂdlt gatleck aa;s'ecﬁleﬁ);hattt}ﬁs Ipleagperation ean$t prrfarged in a
El ement in the saf ior ol hh R Sel §9a05h1e diloakse BOLE ! Bk g,m?mn dRenV¥R tim

05/ 05n0 38 g sy, Bror o ph el BOBLEh ditprkcy Bwhat | | ong compar ed

shut - process rmay be sonmewhat | on 1S n;af(a q
to the st o1 BHSHE S %qorf@%m@@%u ‘N“*U%S’B%mh?{ﬁef?fﬁ‘arihetﬂﬁ"ée“bm?‘I PUPHFTPIaies parking ©
| pl ementribriabihgemkhES DI Sorigh BRMEMBL0 it @FPOprEnd ofb mohehap rrpoeimsted Semitlisepridy In

consi sts n)pzas HJnQ?eqw}g)f &P SRL s Q{,ﬁ%ﬂg%@&f@a‘ﬂé far §HQrtdr tt}§n Q%Me&\aals a result of human

shock-resi st ant parke sition recia at t I r
oper ati dﬁereca?p ng Eiérpfeéer“g@ﬁmi" tae c PY PHS ﬁ) Ipser eIracnon }Og extenrgis consngera%l &:ﬁén@

drives apepleapabisfeofomparddongpctt thﬂethaéwﬁ@tﬁﬁmewwaémsme bSH"rPl&?f@é!‘PEﬁfaf‘i Sl‘i"etﬂefh’é’g
peri ods a%teﬁtﬂﬁné@ﬁag% sHofk eZQdenmné 4 du&@&@ﬁd&w:tn&%hﬁbv&%l@ltm uen a6 inedadnsrios whicbe
present invention contenplates parking of sensor arrangenent 344 of

St or age P RIFRRTO™20 in a tine period of no nore than approxi matel y 100
mlliseconds. In any case, time periods of these orders of nitude are
typi cal %9 f arstil poidesine Kigpsrfiar ibis Jopauakto dpdsritangthas the gapghility ?ff‘hewmh‘ Wention fo provice

i Nt er actfbraRe bekt proieiidn pEABERCheXA RpLefor thh StoegnEramvd: dodrs tidtrapditony period iisrdedyed & on

g2 et Sain Qﬁseogﬁmbekéémtaﬁmmce £ HRb & Q&S,QE m%a‘,nsﬁhgrpre%mnnfoﬂ%p&mmf
t hat the ement | ong si nce een&{)% aced ts.sa

pen din g assﬁc’ﬁ@tdétﬁfr‘fnéfftrs ﬁé}teﬁ%fﬁfsb%ﬂss] %kevwélﬂrtto PSH)& of. tLe us mte action 1%6 E?egmmng of

BEeglient
transi tidnahnskiDaeminimapye dehgedusemhat A aarmpiz: b)«ﬁ@“@ﬂ@'{hamr’dﬂ? aph¢ ¢onghision pfithediiigl ed

bel ow. 68,abi J)lea? SM&%A £r Eiﬂ (N ok St &tifk@nchsfon bﬁrahs@&hﬁrﬁﬁﬁenﬁﬁat uRder s tranekatdniais

t he capabilit ent i nvention e. for th e t on
agai not M REEAr: SHS o Phavel BraBet BB rGun 10 PHATS anafed Fhbb

peri od icsuldibr iivieel! 4srams thregis imirdeg tot eseselpivnemelce g elihs %faE@q @eﬁt’:ﬁe‘zsa{‘ 5‘P°H‘€ be
soonest NASALOMR HIOARB ity Jmaﬁablarzﬁtreemm prkt] BVSreduld bf BO MPhad tdatol @fd avassecrated

data t f t. th
et 0 Sy RSN, RS T YR PLLL L0 FOEl B

may
del ayed :sowewhats willpe d@%&?ﬁﬁebw Byympesiof feairesritpy PhRoWgse #-cagyredhat fandragssh Bffe[?’é‘i’"én
of the ijpiat I'ez@('pamﬁgtcblﬁﬂdtélﬁd Rfurndd @y/sald Wit BAccdOglisiat pridr @ utcdrapsitiod withe dgvitel |
concl usion of transfer conmand entry at time t8. In this regard, it is

noted t W% mR@@mLé Ae=h Beﬂ‘néu%gsz aﬂ@%@ oHP hl%]h)e acﬁ'%éé@us &Qhr@ ou bhe pQ?Jmamtleﬁtaiﬂsnfeﬁf ngatd
spin down operations.

ate.a
TP 3 GePRNGH dlef Fapeel é@?ﬁ%?'?"?f“g%?ﬂpff Biew Pdprrob e 8* X “.”%ﬁss“’b DG e
t28. |t SsingeEdméne Fondemtiptoneupdstsakigtrhfbsillestipesoi trantfy cvrsmaa‘d/ariﬂlya%@ @‘efpﬁfe" |°éeé§f"el n
part, ASerthd! esmotlghof t{omggﬂzenﬁl-’ggatsf skdafat H’e@ppr@d’ﬂi’ed&“ﬁ%ﬁlﬁ&e&ﬁsfﬁf esRAO tlectrbied weredty
rocessing arrangenen an 0

Ir[:at ive 66%‘&”’?%‘ YhePBIR EEYE FRE L M éﬁg‘é%ﬁ?‘ma %se" BY r?‘ac'e(':?(?scr i g %Oér{,gsmmge
nurber ofipafigaf the @sctiveiy mbporp puapzethed. tho duatign platimerrequiredigtyeny Ao SmEsr ‘bb‘é‘f"ét‘q Bfs
are at | gx?e%ﬁon(ﬁr%rttnieaﬂlalt ¥ r@@m Bl eﬁe&d)niﬁ: Qlekhbh) at-rﬂlgénlﬂzﬁt naf en st ataéple Sf Figure 4b, it is

acconpl i shed user trans o]
Fi gu;ne)s a‘z‘“'ﬁ‘?‘?dﬂh'ﬁe e'?fﬁ%’ Weﬁﬁf’f”anéﬁlmzf'ﬁttcgn %eg' } esJ Fi co{“ﬂ'e gy w?"%f] oY Qorggfggﬁ%dt F%\)/gehg\%e{;)n

r el at i ngpundowmipotvessiineairangtnesotd0? mgp slpameeﬁtyftmstpeswéfg@o‘ei"@rf@wemre‘ez'en of daig rgefers i n
control 19frst here.salﬁzremsafspedm Bndil Sk @a$ bé Rfeafdo by tﬁd’ﬂn’iehhery it onageodShdaemby thEor

descri pté%f\elg'ncep um er%ﬁs 'In !l:nsg(lilnl;)g:don lh!: %Ldéilg &% & t % ﬁ'ng &E@f@é’wcgw ir&nd Ec\{:ﬁé?aﬁy

i nterpr over t1fe efine T1- |t shoul
be appr éetoat¥®do {*SH‘?A‘E°"‘I’WE§‘EUSF'H%$FT %‘"’F‘@‘r gn ‘?5?‘? I"leisé’eé‘la‘e’&d?‘?)‘i‘ﬁ“iferﬁ‘émvt’“ﬁ Storage Element

are completed at or before the conclusion of the user interaction, the user is required to press play button 404 for a time
period that is at least as long as the memory fill time or may require a confirmation action (such as, for example,

subsequently depressing a button). This actuation of the play button may be referred to hereinafter as "play initiation™ or

16



arrangenment 312. Spin-up occurs concurrent with transfer command entry. By
sufficiently limting the overall storage capacity of the electronic
menory arwangem®sl, the duration of time required by any eataisoz/zsesfer is
limted to the corresponding tinme that is required to fill electronic
menory arrangenent 312. In the exanple of Figure 4b, it is assuned that
the electronic nmenory arrangenent can be filled (or conpletely witten to
Storage El enent 320) and then spun down by processing arrangenent 302 in
Qf_qgfthéha“ L pligieh. TRaRLb00R: oIy 8 R b ke SONPLE L AR Tndlah k! SRS S
"menory pkrcdption. t‘\P m‘,‘acﬂ@i ?Xé'dP“i* ﬁ’dP’t&*ﬁt“é’d’”b‘?“ PHEMPIFEP @EEe% Al ‘r‘ﬂ‘ﬁ%é‘fpmﬁ'ﬁ‘ely?ﬁ Sfcﬂ‘?dé
connect i @Ry anlel@rofiCRERITy dnSnge@dit Mgl dapraity of eV BIeshoudfbe chentioreg tH80Bhiting the eiepl thed

to act ua?ectroﬁn rrx:m bl%!‘rigngﬁeﬂtofsl al?egdegsoytt fﬁr%@rceld’vlg]%gg Qfecoy%g\rmok 0459\1? ﬁ%& 'sé@lm IheI ;ﬂesem
order to ensure th data transters involving Stor %e El eqe are
conpl et dereripn ws thyesfegiToRic RROTY HFESTHET SrvasT et fﬁ@h‘d%? usFrie RHREIRIGA S ?fﬁ“é‘”' ’ﬁesmé’Fy". s
r equi r ed nfubh gda@Bsive pdsdyen blatite@nO40dsef 1@ per sizeteleprmnic pendredndy lhatmplayedathilt Bif practigiss

| ong as tﬁehe%c}ﬂ;% %%seﬁhérém byl o PhtcI T BMing £AMIRE: She GRNfahdidABE i ON action (such as,
for exanple sequent 'y depre55| ng a button) This actuation of the play

but t on berefer ed to hereinafter as nitiation’ Or helf MOk
03/ 0259:§[é|y PCP}”USB‘?}‘%@'@@?W cqua]lmﬁn the scoPe of tfgd)rexenl IA em.lon l}or € arﬁ& the orahr aterl'n%nigs

as cont epiphmtiredna &g includgt as p@xqfﬁf@mmw §Plb'r‘ft‘° fdefing &y’ Ffi’se"%d "ﬁﬁiﬁ‘éﬁ” t"ﬂ"er B‘é'iﬂf rInee As
a pract ingaker @Xe%ﬁmh & pretsmymﬁt&,s @0t forl tit\a@dition 0 Ren @D ¥t G R P carhi@S5ing theenise spin-fifl tinke. tTihere

of apprqxi malel 1o B8E n 484096 Qa6 sIFBIMLcYondy TAROS IR R dRakt ng
a capam%i(rg % %Sﬁg pf‘? 19% f)dM $E£gmﬁ{3€eg%]n§)getr%m 9|5I m ti{n Ie Slég Btl]:)reover

el ect r orfilk torfieriese he B!?Yrté!ﬁ‘g‘efﬁ“é‘rft’fff ot ppke{ e 2 Yy yFtehd 'ﬁﬁ\}’éﬁ’f’v oEst
Savi Ngs.insAtBiciskk hduall@ of @ rplay tbldn Piia@ SigEatr an iimv@iintei shndows of the [eragk Blemmbrigneringemor y
arr angeg?ﬁkgldﬂa U&s ;nh)%er aQJ?& thL £ albs&k t}Iréat Pednl iEMBsert h@%ngfiﬂzr Qzlnﬁﬁ&nfn@réf Be
menor reater si 26 has been Prav fd uchoéo s(%ramts Ebed ugongtﬁr u%xl' Zt is

el ectr ori’F‘e“errfSH‘B‘f"ige‘ BERPPISE YSHPTSSFHEY- m’ﬂltﬁ'eepresf"cT Pt HFat ' ngs
di scl oseohsideedahan the yiseapidiraviokly ietre ltoyuse it Hivivg casirten wmmpw&@qwam@wtf?rabﬁ% pietecting 1

Q her m%QJ'raf t E@%énpﬁﬁ fidh %eeigu&l:sleri(ed% méhﬁlx&r&ﬂocﬁcgﬂﬁ wath the hﬁeg&ﬁ@@&ﬁtond] IBdHEFHinksO .

F | e, St El v
o L B S e BB I iy B o

i nst ancepnvertibrelusfigured widepyiStoede Elsmpt é%os Bhaays, B'tlt‘ifﬁ?ﬁe"%@&"ef ’Oﬁe“df%é’ '?fd%ffet“i‘aﬂhal
l engt h Qrfcoﬁséq%mﬂ%@m@a@ﬂ)m ottth"@uséjrAsVaﬁ aReRlafiveUestritaiien of 1Ry ofpbom@ge plekiedee mhil

Spi n-up far ex t han 500

mlli seé‘(‘fhﬂ?e tgaﬁat?tﬁaége"v%’"}thﬁ '?geF ﬁrgé"ﬁtgénre mory %n%seg{cglnglg%dr ess t he pI ay but t on
for a sufficient period of tine, an audio and/or visual C{ na

provi ded”? MofeBErow to Figwes 3 indi%e it ons detisrsern g whs u8 Ay ]'B’d‘f he mmf ProGer
an i medirag@nesitd gauninodhtidndgerts o1 agepoEniriemdnner Wymdwriding data yransioe fd arrgaramhan
transfeng nlefor§ R GLe. tF%ur@!QfllgstrLtg% u@%ﬂ%&ioﬁ @Jque%&Q@(khawﬂé £kt VA AGkesd BB erd WRISIEREI
during user tfansitioni 2—% g t I) o}l\glec onxchn?m%ngpran lm%%tejlyslﬁgt lS

i nt er ac PR six dat frpfsfers py ﬁcf@f“lﬁ'fe §'fch|a (5 HOTPraced agonTthe

is consicaer peratthmdefinds e totbeansiinisizg thay enicesi ISW qaz';ﬂalrwatheeltfg@mtmf@Odé‘V?“é‘é"em “The ﬁ“‘
consi st gnt 1nma£t*3n be'gm9§ %lenJ SHhus QPR BRS 1, f u9(5n B85 of PlPbuREH 40M r othdE QElﬁ@tﬁtlfﬁbE aemt

320 fromthe risk presented mechanjcal shoc [
Pr@r Sar§ ﬂnereg d& glé a tralisl"er command en!éyeperxgje {%ﬁvyl{m Rhe pgehegt exg}n}éﬁg% . By

oper at i dAat* EBHEE 1§ consi dete a ‘user erate
and t r eatrecgrensfenere 30Gted 1 aggmpphilealiellat thrprcaregpiadupiyrsplesied dde uerdeay have selcted the song

80P¥ent ;b by pl&My' @an@%ff&'eﬁt h%ﬁxst&@&n&gﬁldﬁh GrﬂBJ'l'here?m? Oreating1 @il exfe®led @iyhand entry
| erences are I nt e.essenti | a a
fnogf le Stlg}ps E%\Seen sQec] (%nér/»%ﬁn %15 c\émmanq rf?é%“&?’ﬂ&s I%Ln £h|ogrmr¥ DQ’V y that

vi ewpoi B ¥l ive, presentation of option may
be pr eclesdemodatesillystrativa jistitationnef the rﬁafe"'cf%l‘f"awﬁ'ﬁ’hﬁéﬁ“éfag" f"rpff’r*??'f“}’i’ew"’s’ﬂd(ﬂ’%f@'é““é'l’ BPEENt
to WEWDWduhaMQorb@QB f&r(amalpetxedansf?r&mm Indiviagal n@w»artcemﬁmgmmt Doaniad Udke Acdess Epane
feature 138S0C] ated Wi h the use of a limted size electronic nenory

urpgses ot simpiicl
arrangemenf’ the pres i nvention operates |n an opportum stic manner when

handl i ng data t ransfers that are |ar 5220 De nenory achaton?jsp%a outh g we
do || USEr at S 4D SR A HOCT SR SIERE BR8Py Rye ath 1 BLAS ouh
Event wghdidated sssra)f prior to transfer selections made by the user. Transfer of the dngltal data corresponding to the f' rst

song selection ensues on a data transfer execution line 424 at a time during the transfer command entry when the user

17



defines six data transfers having a conbined size that is twice the size of
el ectronic nenory arrangenent 3 12. That is, the user interaction defines
a total twaermsihesodsi ze that exceeds the capacity of the el ectresoe/essmenory
arrangenment. The first user interaction begins at to and continues until
time tj i upon release of play button 404 or other such identifiable event.
The six transfer commands are entered during a transfer command entry
period 422. In the present exanple, the first three transfers are sel ected

as a group while the Iast hree are individuall @ Bl insTRS . o
have sels‘é‘iffsé}lﬂ S‘E”ﬁéo"ﬁﬁ’ﬂ'éj'"glm[ g Mg BeP B Ay HHE 'X §§ %F((t)feog i e}gﬁ Iyggc{\é@s%s

i N sone of errdomcirnd@P. buttehrarbeloy aelraé@vﬁph’gm a?FOé'X‘t"@r‘fE@d‘z% HEF- ATV AT B!
havi ng luQ's%raTgé Bi&ﬁenbﬂ&gw&e PheS£hBCHidORgd unhgi@he,, cdritipsndignaTRAdtigindnrof rpefei Dobehas
been s hovvq Kthe (\)I\:ﬁm?% eﬁgyccgmans};elec%m!n!mld géﬁle!’n@et du}{tfg nla}:s'fgr L%af?cpe%rryojﬁ t}la@ever

present ¥4 erﬁ"\/\ﬁwo in proportion, pear nuch [onger 'in
dur at i onntoonphs el sttt efthecSirep Flement i e afd P Arpggion ?fﬁtilSR)'i‘ BRUEIS t r ansf er
commands are not shown in User Access Event | for purposes of sinplicity.
73 Spi nqup 0By indhaizaph-ep neeliiaccBhf ofuaBnof tgelnEbutpe rich 8Be TT3 hifatraeicednaa be
tinme to er;kd%%og{asgrﬁqu}le&gl QJ:(@YheQELB&QJ& BQftand (g el Qﬁﬁlredsea&cdgés&)vent pr AOmenkiéhed
transfel ect1 ons, made 5 he user. Transfer of the.d dat

onsive to a menu selecuon g]tuence initia ed?y the user at

corres pd'l’fﬁf i s onidere jorg ¢ Va”é"lﬁf‘f’ds 0 BYRTBH N LB O
execut | @poihtiwhieh Y2heato playdrifuwetioghlityi Frgpny ¢aee. for Rigydifidatione tbrrvﬁarnarewfdrty dﬁ\Rﬁér?'at/ pigton

user 17,0 Q350RR%ARRd P&l MIRR/+B98d t.salne@tnﬁimg REhS QR whiEH & e5ReN dicagplédy M) .

Thus, in the present exa Xecut o h
e end eUPnCBBION HEWPARL 167 Bo T Buad el ora ael gl sl G (b

command ueninfepctip® 2200t it dheerved et theArapdaryvat ‘iOWé‘Ftﬁ anddhsi Sipragh Elgment {5 pracedingy iggle state
El enent wféﬁlgé?&& ih€ ediMRelitihe MY athhich @l ayee Blayuralkdst tht plAEbUIE foc iy igispiondfi afl geridpe Bhe

definiti Onfeps ln th[a g‘vr;,§t gna{ the userl?aels Q) ucce%\ﬁﬁllyk)g}b%% te !hpse}éhﬁﬁw ﬁ}g pe‘ﬁ!ﬂﬁg tgps%l gb@&ﬂac@ﬁfd of

the tran8t ur| n ranst er command 5%/ ‘E}
entry i m*cﬁhet 9(‘1@383 EP@% t"meé'ateif/ P'ﬁ"ﬁ%‘“!gt %Fa&@@‘eE‘T“é}ﬁéﬂ‘fe e, "E‘ﬁE‘?’é aﬂ@? 881°é‘§eéld° V a
por ti on yaf. Thde@oShdd sech@s 4t ieBtwo pdpd3ss. Finst it infatnisiig ugpihat-augroups madketad gl tbrpsgfay
actuation fﬁ.lttng%C]pC. m’”&o S t}%%t}nvgrflenzm cIJceléG%e]g@t)@-trztnE@@SSfe%§ II{EBeYrorb:ﬁ‘gnal is

perfor rmedo gl mﬁn taneously with the associ at ed an ﬁ ]eq]b v, a!}
User Accwéedlskuc&adem Pﬂﬁr‘ﬁ‘f‘%‘ﬁ%(ﬂans%ﬂ\ﬁé”e Spee; oy Smpl. B4 A" %?fé%f“ 3 e
advant agaodssside@d SitielenUtie slighepaias) ontelials ofitheresarLvik elowdd foramopsresnuneefehe Stordge Flamest

by the yser. ak stafd pn%? Itmanmlnﬁ%ofbﬁe%@l&eﬁs dn 8P Llﬂ%@tfve ftm:ig@ E@}nbrﬁ May Heﬁb]aada)?'n the
case, for T Initiation IS I

ress 404
for thesyf %?Te‘f“é‘F"rﬁ“’r%‘d”‘b@? Fen ‘Hf‘het‘isel‘réha'f’}p(?g&%a' £ ec’t’ons Tre Bé’ S ey F})]bcﬁ f)ér!& ;eéme hat
ti me whiagbriated transfgu For edhmple, vpamiping predestedfith|a scresp dietw aHine. THATBIPY catsranGERE"
312 aft %Ceratuhﬁemp Oﬁmf}ﬁb:}%meieynoﬁﬁﬁcxtamm an TYer Gt batck @By Fesult i dingaitield paenghay

;P Iet ICS:T%]O (7 %l&rheat PW hessta%rs%teerela pec?ve t{]e Qatus otf on %88 E’n%%? ¥e¢lgmé pg\%fer'rs hﬁ mto% Q:Q;\S.Sf ﬁrlsS
bef or e tineidedrthat e gjotity pé the t‘fﬁfﬂefsafq“mi’ éh‘hf H@' Ué'eqpp?f‘ﬂvs"ﬁaé'l‘/ é’&%“"ﬂeﬁ@ “iBI “a&Ve “Se'
button fRfactth@Yundeniay ] Sall f@Rer afernativies l’@e@mdﬂdﬂgop@ﬂlﬁy&)ne Kaviag@ figansskilllinthd dnen exvefithis
that the user lgsgl | s to successfully play initiate the selections, the
pendi ng YFANSTBI'E may be canceled and the Storage El enent i mTedl at ely
placed into its safe state. At the sane ti e, .gn error s({ag maé/ edman
provi ded% o Hpténe fljedstre clogeniemerenyy arepaen sdie, detathe fahderet REhIPpos8 Y
First, iditablvayr mer ekdalatys@rpoded) atle pasenislisciasiomgassmesaiche the drthis pdadito g@lh@te@s*elﬁlc preng!
ITDldI f %/ ti&”n? Elﬁnf§r€4l %Sélédqpl 1€/ ;yesénpex@“@é ﬂnﬁe%suh&qwmeﬂ&aﬁg]@sﬁﬂ t@ffonﬁ aBaaliegknal at a
sel ection

ransfers. Second,  the 0
del ay prateghatis grersith thyaag at ppi %l‘rfg‘i qaﬁa Bﬁ’( ?’fé’ a’isf?ggdn @\5 Oérée Sli‘cgéa%é%("émh ey hlfe 2 9;6&]‘3 2
clip or apusieer ralenn tdvipsispregrtie, data fransfergime o rf9i thenua?dsetOhmy"E\mﬂc filpreviy spightbestt
del ay o @onR?e%Inf AQJthnE eco”l@rﬁ;ﬁaté’\‘al ;Jlayplr BV b QppifleFnathv Q‘meﬁlmﬂ&t twi¥erdthe teltetrobic Oh AR

Elenment into the safe state [ ansi of. th
anot her 2ZAN8EEN a;ts a \§’ée oflawéoxgtag}ygééd%ElBecaus% {he user- c}eb {rTngfer 1S mcom lei}g] ngl &J?}* tmﬁ%%hat aH

i mredi atiebopg stfpaions hadibecatmiadanviilpdle faelisigaies; PfP‘W&t"g W"&ﬂ'@?‘@?%hﬁ’l“a"?@P'ébYtCP'tfﬁ%’edafP’
to be Npge L SRS ifRAY by Be AronaSRAGY atAgmkiansf er . For exanpl e, upon
bei ng presented with a screen display asking, either alone or as one choice
in an

QJ

976 With regard to mechanical shock, it is desirable to perform the remaining data transfers, comprising T4-T6, so

18



overal |l nenu, "Mke another selection? y=1, n=2. x?", an "n" or "no" choice
may result in inmmediately placing the Storage Elenent into the safe state,
i rrespectwoasnb®3st at us of ongoi ng and/ or pendi ng transfeP€T/USn2/28981 cases,
it is considered that a majority of the transfers requested by the user

wi || opportunistically be conpleted while the user interaction is
underway. Still further alternatives nmay be devel oped by one having
ordinary skill in the art in view of this overall disclosure. 75 Having
lred Lhe SuGskhRnbosle Te PN oho Bl AR SHE N oM5laf: Ty Tprestt S wamg data

t herein ma "Bl n For exe " ql b
present "dfi5§t§l§5€§166‘?ﬁm§’s% ﬁfr?e% "’PW&’PP‘Y‘H@ gt a'“l‘}§ RfS@Le n;gp ﬁe@g'f %a] mF‘rsueél c*si"ghal
during againi &y ales Isabpediad caplekl.fi fn'ﬁbeleq@precsreqﬂonewameet Yyspdhartraglsyrdsndudat

the dat e I fsl"4ur%e%ccror(am% QRN téa%g%l’ecth§ h%@dpoxﬁxﬁae t@ne tb @errfemI Jﬁ@ﬁraﬂsﬁ:rs@s@@neﬁaﬂl% Blhlnﬁ he
rate at i ch betrans err

more |i BEF chtgb Ubfémﬂggﬁ bﬁfuse tae Ffrﬁfse grpx %\g %Feaxfegt user |e;lccesses isgrﬁ%ﬁln%v(v)nn%ere {s Ho %eﬁzmﬂé as to
t r ansf era uter eSS talﬁ(zrplatd’mmpprpqmgsee glen plaﬂyﬂnngthmsep mitiglj qaesgerwogcp-pdes As will be seen, the

st at e- of regelﬂﬁn\@ﬂtfon pr&dtPL }ﬁgcnfl;y' a@ﬂntag%ﬂ@ kda@ﬁﬁﬁdr@s@mtsgﬂﬂl:rﬁtnan areplvayhatnbrme  of
appr oxi mat el y 60 mnutes where the electronic nenory arrangenent has a

si ze of ?72 pr ?XSL I'T'?dt be r%mem%ergt/jB Eh tBu?e(l:'%il:'lcl s%es aJheepeHa%léd ?Lirfagsdpupprogﬂsﬁnetﬁxe bx%sem example

i ncoerl g Unt| Suc I X song sel ections ave been S0+
avai | ablaesessesmay pespegiprimpryfor e pERosesqf ﬁ‘@“&%ﬁ%ﬂ&@ Brhe Ryed 9210 WL EHITE $E 8%?3 or
configu re%xjnpfe O telbdommliidagbntl Seded fwhich emdlaihdudt hativibgs arsit @igiaalin yeldph@e ahle cihd/onthe

menory arfran ef messagihg serv as Pa n inglefmalS mﬁldé’v&bb@) ito
per f or m'f“ﬁeme atlonoftmh /8 (5%%‘ Fgc%s?g'rég gmg'thfs?'lsdﬁ%!i d%ﬂg% : %FBI SamdfRe 2

PCT/ USO 2?528’98'7 °§'§°5f ej F infgided 1?)‘61°éﬁﬁ’t”i‘eé‘f“°‘é3%eﬂd§ﬁ?cées e e goay & it ?é?S‘“g iR
accor danae&tionk, tihlikehiee s @dtitto thaveeeittiod m medhimézakr sboriai Fernigs wWasbra device 309sif eqn§eugddo

per for ”%g;ioﬂ&ms%ﬁy QL cufT AL RPORHRE SIo}aE@ﬁemeJnrhd RBngEL 5RO Les FNATR pBssibRNE
additional transfer of all three renmining song titles is capable of

conpletely fil ect onlcg renor v, g ange, oraHCRL e bl fefmwaul d
i ncl ude W%J | El tJm 4to égure z{d n dﬂlj t Povythal:rg %ggcﬁ(?ﬁlct og’elﬁngveut {3 tg %f{)%?&(gpzbtgh)rt Une

tine to og@rtlfne}rlmqn&&uam?"r fam?f é‘rf§P‘?°§‘ggé5ﬁ%rda‘IaI'§f‘dﬂlhl"1 Fig5rapic ISPy AEAPESREN uring
Unfortu @&Ts@he)h usHQEBISE SrrésPtive oL Specificl piptig tcOfhich oS Bigesent ustrsetessaaU g sedreits!
unknown,. ther e b tlroatn? etl;n elatGliEe %Smtgrﬁcnonaﬂﬂ ?n%fude@? g@ééoftrﬁ&cn&s ngb@IG@asQ;seltkl:@ess

pr eci se TP WEOSkh ree initial transfers concludes.
will Dbe Eseisi:A, tqh@quemrt@%sem'wfsm@@n& T dhis gy d@s"‘a"wegwrpysew%ﬁfhaf’é%ﬁé"%&?‘hr e
t 0 addr @&sts inkéi%es P¥ingabvea 300NN aRleahfraeitdtivie mydd feexampld] rdetiviggho atighatie ardepbenb ealled

that us &l ﬁ’]atc ?agéag(sof AdH (%1? EtI)rQJ H% e]eQJonlyggrﬂoWJ%aﬁ%é?xpﬁQ%easels ﬂ)r b g esenRtcall. At
exanpl e’ cde

User A n it ac f sp %y elec mc sel oeCtr#anggmen(ng takes
be pl ayé‘ﬂ‘eé)r 555 ACRSE Et‘ﬁ h&fs 'f‘éaéfPLFHaéE 'E)f’ ad@\’/f’”éae ogg lF(S'r" N ET Y
t el ecomplui&d doigianinervandidies: v hisioeof playbedkird@tionacipita/ti-ndy thereketond Vgt /hfafSF Rggnt 2, six

tel epho By Loy U p@ﬁgs/ HNe eta&@d cdn%lar%fﬁ% mtﬁetﬂlz@b'bcl@(ff LG bissEtRES agm YT ISR aeSosdIC h
as pagi ng and sendi Qr receivin

vi ce 30
for any PoFEmiPPEEdhy i g‘r"ati"?}?fé}ﬁd‘ébaeqbeﬂf' ‘ngvems ¥ eeen 'zlalgs\s/t’%]%?aég B ememg‘ gnog Znsoé&ﬁ?gk
t he accdss cfor itdiguypuidpbigeslinf it i fikebr thay hess Gﬁgeve'ésefroé@taPRSﬁ§x"eF‘§'Y °P$<§W"§é° G

subj ect §.f af PsidzSkRePEleREnt @2(ﬂiﬁl@h@@&f€&hte S‘hﬁé}}lﬂessﬁﬁé cénkdpS of @aPEN ideviiceeHO
i's conf| ured tQ P(gg”um StIG ransfers invol ving

t
St or ag e c%vrer,eemn 1:3(2 e eétreme ﬁm u¥er access mtervals 1ﬁusfa ated.

usér accesses whenever possible. 78 Referrl ng to
Figure 4d in conjunction with Figures 2 and 4c, one inportant feﬁl b
associ af@®d whiewe idillsracespgre efiledonie memmss Jrigeeas| Yaatt @Qna@gd piaPesigts &%‘1 'Vﬁg een
"used" dat aurihgat GIeR the dita ©Ihd6ied DINI2GndTEMETs afus@ N reirtrendinihe dwirthindg of the capacity
subsequenf, . rmcacgrﬁosr?%n%nh%e%%?hke}/%cc@s év&@zssoﬁﬁbtid & tptﬁr&%ﬁ‘% srgngemr@ Rot he

subsequen@ user accesses direct ed. S i ng
this femcgg'mées tﬁ%g:'poquh;f_yetloafeftalp' deplago the uffé|“d@? cgntg%eldlbé eOf ec{rﬁrtl Pg&oﬁ 6nangeme
| abel ed Aa&rdidg ) mabetiemslia &Y eMiiesStaagd Flesenbis eppoiendt i for thismposef easferfingeliftat time thot

i's assu nr?rgdd a{egrthekL\tlteP %ﬁers‘?t;régy 1Rt RO inth h@gafees@aﬁzh ,«Qfllhtsmen $ lélb@ @é}]ld'ﬁyﬁrocess is
events | nVOl

ves usin evi ce ate on exa e,
recei vi f@ea&fi f°6 an@fFrﬁ ??nfil 6‘6 4 L{scglAéﬁFfd:‘Hgtsaaﬁn% ? respecnve y data s%ortgg)ln t%é elecg'omc memol

arrangement 312 corresponding to the T2 transfer is replaced by the T5 transfer, while the data corresponding to the T3

transfer is replaced by the T6 transfer, respectively. Processing arrangement 302, operating as described, has

19



such that playback of audio data stored in the electronic nenory

arrangenent 312 ceases for the duration of the call. At tine t17, User
Access Ewot03@23932 i nitiated. Pl ayback of audi o data st oredCyuset/zs98T oni c
menory arrangenent 312 takes place during an interval | I fromthe

concl usi on of playback initiation at t,, to t17. At the onset of User
Access Event 2, six playback tine periods have el apsed, corresponding to
t he pl ayback of the song associated with the Tl transfer. It should be

renmenber ed that dvanat on of the . enUSELIccBNENh SndAAS R R, .
i1 ust ré’trcgﬁ" 4 abeigﬁ e tremefy” ah t§Hérjlﬁ,g(rgg)@IQL o |]t théseowcjalvelr;l)gfe s

Fi gure 4tpragt ﬁ‘efﬁ@a‘lh?‘f‘y’ansi’ﬁtfe"i ® “Pel “Reéll'y‘hf [gtnct ‘I’fééeé“ ﬂ’g’éff NeESTURE SRS %{ﬁ'b@gfuc}‘
ext r enelay, frenghple k@i of thittaGon@N @ BAISIt isgehlaSnylead iorvg dStdlcageqkc éxest 0300itinat o
its saf Sudid ;‘?}‘I\{;fgack Mpﬁh@ﬁ%xﬁ%‘%%ﬁa@ﬁﬁl? Reglﬁ'rﬂta&ogﬂctlcatllEQ(eM1t%§§ﬂtervésn%%%6sQQf coftFRing)

ef fective, e extrenel i/ user .access inter. t]alts
i | | ust r drabide ussrgndesdgyishes teprinus ikepipg o audia (s isg %ﬂ"@ca&f B R Y SA i 64 TR A 11 =1 1] VAR
ar r ange mentot @illatraidd v Fig@Gne-dubriordchwork siahrgingteine th adafezturhale useamy regesved PGEIPH fg

15 whi Iv%w a%mﬂ@&%artoﬁ@s@l@&ngﬁs ed e Qse-!;?el@mgnc]-@ sﬁﬁm%nﬁs ad @Hﬁ@g thefkehd deB@iokshght
remalnln two-thirds of

egt roni r rra t.
When Usé‘?“”ﬂ‘i:éb%“’é””l%%dﬁﬂp'azbﬁc'éz ’?f;)dt'ﬁmé"t adbaéli Se{ei'?” > Br OCRESIRE™ zitr'or"?iﬁ) %npen(?&%geﬁ]
recogni zed ltehendiporrunntsgiedigssaf el y repl ace the used TI data contai ned by
the el ectronic nenory arrangenent. Accordingly, magnetic media 340 of the
St or age qkd em%odlcﬁbesdﬂb}&nakbﬁ tit thHerk fnal @F tihBewiRbl hp O®&qeht dstradagtedventsngcuf 4o atable
time t2Q, Pponun'%sﬂ??erf?rmgncy ofI dgg[ra%gg 'E:elrhb béht@orgogg ?egﬁo (!7:141 g%%l]éﬁurﬂlr%ﬁQrcbrﬁ&a@cek Ts§

safe sta trated In ure , h rocess i1s Ip %{&q}

t r ansf erstoTaplensef aPeEired levelsa echanica °°|Ei?’éﬁf"§“ @’ ‘aﬁ orgge Etleé‘§'ﬁe8’t‘1“{? P VOV' ¢ Mighesh
stored ipBssible@vebRpedidcin) tBe d¥EiLEDIiY sig@l t &R geneinbro@$ids engeep OPRIihmg hesgurt dyeof §2a
transf €ho t kl§y Jn?qkegegﬁeq p>¥ pi’auﬁg -Fé eg({nﬂansgne:rudlo \é\(@lle&e%t ltmk}evogé;vé tﬁ%oﬁlé’y%lp%@s%gt for

the T3 ans I's repl aced é fer \V%?%e(:tll vel % Processi ng
ar r angefEPlegloase gpeh Qf PG Plavsts §?§‘?‘ ”B‘efﬁa“oi‘fa{%ay UEONRES 531 5By o dccompanying
PCT/ USO2bi28€8 7Altemativte Sher datiedma baicgtiigyredaid vart algdeisf thodple that is airFadyakiseiy '"p‘!‘%ce

bet ween  f[&niehehdd Qrpéngem@}ﬁ mﬂ]é/us@ir hANEE He BftioRBinkilRg a JteP inrk@R1idnl i bdto bdndit al S
t ranspar ent to the ance of event s whi ch necessitate

ceasi ng °BRYEI"Y Blr‘g’f}"'ﬂg@%s’qﬁfcﬁ% the g‘%““”f’c PR LRBIEE " ecei pt or initiation of a
call, it is generally considered to be desirable to require the user to

re-initiféte Themksot pyeatpharekidesy entiqulofenyie Wikt opideagba bxh @b Aty pese ey example,
aut omat i;C@é doytext BerefreMidel it diedfon &H’eM&& a&dﬂ@nﬂ@ruffﬁaﬂ'&al@f anQO4ikénteAl ad)metlidd ate distiesed
user in erIernc(imltorulxgs‘[he en&n%ingeonpc;[flth@ lé%ragé lﬁgng l’ 8& agpgct%HQlu%mtng@J m!)ﬂ%ox%!gﬁlgtt g&@éng@slsédys

saved. been il lustrate
Fi gure aasggecnt ef 'WF*&W%H@‘Oé‘p’%S’é 'qci"ﬁi‘ P%f“i 8?1’%@6 Ei'eﬁ‘e'B n@‘“ﬁ‘ BEy Y AUEREng i éf’""ﬂla‘{}

recei ve eavirfpin@mbl rdq@ring\el vean irgeraainio wirdsh thy alrdtrotisme®he tht prosessingagrrangemicht enay) gtservsf
el ectr Ome%@leLMho%l@%e%nqaﬁ Ghd/ofSre @R tﬁa‘e%frp |m§kmg A @ssé@ﬁrﬂ:h’t a§@|»\$€(ﬁdr @0 Surrdit Ghkronment is

i nclude: 1) Resune audjo bac sel ec

pl aybacRAf@PYER 1o pEryeed Wil @ S%?ﬂgﬁﬂ’s'g A\ eﬂf""’ﬁ?‘l’?ﬁf‘g’l‘t%{{éreamres w'"% & rg%é" %%P rElent
sel ect i eppsoprid¥Ppolnts bddévoul d be appreci ated that there nay be tines when no
subsequent user access events occur to enable opportunistic perfornmance of

data tr i}@Sf EfnPuts 6‘: I@@ntb%h‘.a'\'fhaﬁ fusePccddRY hrﬁﬁtal?e%c&ﬂfkhb&mﬁt@lmrd’qﬁﬂd wedhf thd SAege Renieht

Slr {)f ggftf‘gﬁn ?q?cgeate Peﬁdm atoa Igrans}éerqlr_:l tglﬁﬂtnceablf gl%grl aéc%sq c%mcndgr}_t (»)vgllI tam?ﬂ: %R‘F]eggl it |§99%d to

possi bl etot datein t}@yfelegroerp @erptprb Wangeh@ntd’@vfxe@plqmwmgqnwémalt & VP REMEFRET may\He éecelved
pr oCesSiun@r akK ﬁﬂaﬂﬁﬁﬁﬁi th39|2$emtuh'aﬁt|oil tonfa@RatésRctobit starhgediteast tetnPorPplyayittdmegctronic

thereaf t er §r¥a(r? empnt I p(? examp{e a%xn%{mlllg g @Qr v%l&gr‘aﬁ' §,}5 %ﬁﬁ?ﬂ&ay%w\éf!t&%ﬂ@‘%& he

pl ayback“8 Ay ay |n ease refres I

Vi sual At ﬂns'rabrawce&qe trebe eﬂferoam\ﬂna*éaﬂaa&emaﬁ Injfigleramdie F%\ﬁéh%PaSéE‘f&%ﬁa’rﬂﬁY?‘i’d’a‘i“he
VOi CeoVehy beMbplaeddn @thbrvalsyt acckh @ tidevitet mitinmly suoieas@adidphayel taflthd decr@paiatstopl aysbraek

of the datﬁ; &nﬁ&.c&n? bélln!;v%é‘ﬂxm PEGSHMiorkeP 1o hEstorfk BRIER B Crnd BN BHhs @hdiRAGRIFRIRL -

The user tNne he option of Initiating a user interaction in order to

permt &reciBaBIRigHi ty to refresh data stored by the el ectronic nenory

arrangenent . o
183 Under the aforedescribed situation in which pending data transfers are defined as a result of the limited storage

20



81 The present invention provides a particular feature which is considered
to be highly advantageous, for exanple, in the context of refreshing the
el ect r oniworeRy2 ar r angenent . Specifically, an arrangene®CTarsd2/p®8hod are
di scl osed for nonitoring the environment of the Storage El enent. One
aspect of environnmental nonitoring that is enconpassed is neasurenent of
mechani cal shock at the | ocation of the Storage El enent. Thus, rather than
attenpting to control the environment by requiring a user interaction to

f h th | ect
o1 ESh L ) e TR e IS RLRCSRALNG, SLRPISTEAL RNy 19841 oL

as t 0 Whiedifrequires agsese (ortirecStarage Rigingnb Amibia instenge, the afseciagd genglers Mgy EFrRiEf‘é@*EP e p9quegtial
"ref r eshy inten@attahi@finer. Trlik&saeeresmgdnr RRNBAtRl thi@Rbihairsiza of afl @atstars &9dimikd by tpecapacity of

descri be}g ellerc]troq%trr?elmo — iy 9 hI %;[ gx m)tstt% ?&%{BW tllﬂ%?dllllamu&sd Hembry Mt Fanster.
ot her t H&n GUSer ‘accesse timately require use of

t he St orAddiiont| REpRist masks P&%”t"%ﬁ’ St“i*“é%ﬁ‘ é°"p‘é'ﬁ'di"ﬁ’§j gstes (6B aypsf érr‘dsem Prierrsiodh S¥hce
of a usekusiaersasfee0l Nci dent with the input, however, it is preferred to
store data in the electronic nenory arrangenent. For exanpl e, an incom ng

enai | Olggd/ Oi el TESRAB N mysa%QQucﬁgqu&Ve%jnple LOS&  maf WE Bl i§ 61UNS 1 ANE B Farget heén the
present | nventi on conte es_el ectroni stora

t t e egl he gectrom memec)asz;r['rant ee TTPL {n?he abs¥ric
wi thin &legRPF BAPYY AETBTY SSPseahGeREe 34 2 B BCARPI & Hi I HEom ng enal |
Or VOi cefmier mesgagehenay mal haysifitdeo! gievernmiog prsrge inpr aumbletngpnneom tdingpte aluser
NUSi C StQERHon! Mint R i Jn%tld’bﬁr\h(ﬂugﬁﬁme)’of@{ofeaﬁgmaﬁtoraéem&nhrﬁhhr}ﬂatesﬁﬂdd{boﬁmﬂﬂteﬁ)t
t hat has lﬁltread eerLthI“%%oreo 2} ]Qeay be replaced. Wien a user access is
t her eaf CEP* PRYPPHTERE “CUAR S SP 'el 8phone cal |, the el ectronical ly stored
messages nmay opportunistically be noved from eI ectronic storage to
St or age 189 embmtiew af tha fasegpige ptteptipa s npY dissirdio diesopmapy fover facertept céﬁ%f’"rqd"terp'ete' of
descr i ptiie@rsent iB3ntich taving thechighfy advetl@sas rebugoitiai i kaad tha noninrndnirg imd pendipmygaycdatua
transfer d y t ! that @EAY&ion 21Qtw¥@ 03/ He8i3
PCT] USOBTSHGRY CaRhar Ty S Uepuly Ui (R uB) RERARn Bl B8 e
oper at i dﬁ@ﬁe"lfﬂinﬂ?rf%e Hmﬁrﬁyndﬂef@@'cmg?%?wn%fmgﬂﬁg‘é%ﬂ@ﬁfve%@&fﬁt A cfme" ‘?’" &It es
access tcanidien Gtdan ageferklincthentst expedienhi®ndr pestibln cdative la@ spesifio edmanaed It pagisyfreths
may be Q%Ee%ﬂﬁmﬁfén brgvrcﬁs &ﬁ%h‘.ﬁﬁh‘gd @Liemg@iﬁg doﬁ‘ntn@rrdg %Q\(n@ﬂwmnﬂﬁd'ught TJ]QpIErﬁﬁﬂdﬁ‘d’ mds6rapid
again rem nded that the conbin

capaci t9’°56'f"e e’feﬁﬁm’é? fetspraH e i ‘issé f‘ag}’fﬁe?’?%" '%eq‘\’/\,ﬂ % 'Pl L foregto'nF I;Fscuf's'(msbi[es'dets 1€
pot ent i aherttherpemuiand ste¢ifiaa spif-upepf thmrmb}y m?dl?l 4f the Sropgriastent. In A'efdfafweomrupﬁfm@raﬁt‘? es

may be RF ﬁ&%e'Eﬂﬁl@mgm&eg }hﬁt’, orfe® I HIH YRS ldaM&d thah RASa@ ScofpBindg. capaM® Itfﬁﬁapﬁ’ﬁﬂhes or
rererrgls la g ebe)gc\e{egjﬁgr |§18'£gre 6%30 Oplfﬁﬁctr?nxc;n%mgsga?rantﬁ;m%Pt%fl?r'[%us n%fl m}{gggal{n i ureczgnasﬁjgnng that

| ar ger trhrsfarstTHE3 eglabthe Fapprity ohlesBenje msmoanyerasHnt 340 ¢ ftgher d‘fs‘"f"ﬁ% threKls ByEe ?Ha
begin i Iaeftnlaﬂn ﬁzhﬁp(tdﬁrm@ kerftry FEIERNTY cainiaad PRy Bitt-up (Ronshb e tal pBIECet,. 10hssaiatigeyith this

I nt er aCtrl ture the co%mynﬁ?mer[%mx n9§ of ¥R h)]( L&t H@ &f éagﬁqlqﬁgfepgs il e 3HiAdRo xlng}nt@r t&Wv&rﬁbl €

manner so as user ‘nteraction. If the user i s unavail ?
t he hi ghigssf the é‘%ﬂ?l"a‘ﬁf of el Eaniieh ArdgEmimAen gy bedppde. 9’8&%‘5’?{? °f%?aﬁ&fé€€ee%“88§ pé?ﬁ ng
recei pt poitfdutiigater pdttionCuileathe RRBERY Etall Fitel df alh ramefere leayspystspaaeaveilabie in B&elgchond ew

of the ﬁng&ﬁ'g%aﬁélmer@thg@&%'a\gﬁgé s?’ze'a'%ep's&r@ﬁntrﬁag bt RithtBE LR, §8Sp GrtuG MRGARL
and command’ | nterpreter of present i nvention. Having the highly

advant a@iib'élg"*}"b‘tﬂﬁ)aﬁ’i%elSBﬁseleﬁ“’h%ﬁ‘mmf”Pﬁé}f command entry and execution may occur
concurrently, rather than sequentially, Applicants further recogni ze that
cooper afi§on bietcowremd inleprepr delesienygnvestion mpxpdsesrblish Sptiyrupgrin-F Epreated gibe rate of

el ECt r Onslsepacﬁﬁm[l%gﬁﬁwg@rﬁﬁ%mﬁ%s p"bpé&brﬁ’ﬁe @VQ&mﬁHﬁH theﬁﬁﬁibﬁﬂﬂtﬁm&%nt\mvéﬂﬂoﬁ rgar d
to nmpl eti on of dat tra fers

rel at I Vv g‘lOIElBr the gaB é&vlff eﬁ aelec‘ (f_rl'ns In Q]{S waiy:”an avera?ehse‘egnon rate carr1] ge estQQ%l%h p\lcﬁ that

resent 1 nvention
provi desptimom spibus tindusrcgfémwbldbasngqqiewgm@mlathﬁasverﬁaq sﬁecmyatm he pptimym sRiLYRGINE i% o
i mpl emeglerhi&, MRSEncd, 8REdon the user's history in making selections, it can be estimated at what time the user will
have made a sufficient number of selections to fill or nearly fill the electronic memory. It should be appreciated that the
objective of these various features is to spin the rotatable media for a minimal amount of time necessary. In other words,

it is desirable to begin transfers as soon as possible during a command entry sequence, but to avoid idle times between

defined transfers such that the Storage Element is generally experiencing data transfers when it is spinning whereby to

2]



possi bl e execution of associated data transfers. One exanple, seen
frequently in the foregoing discussions, resides in when the command
speci f i eswopmsn2isp2 of the rotatable nmedia of the Storage Elpemarsn2/24987 one
feature, spin-up of nedia 340 of Storage El enent 320 takes place once the
nunber of defined transfers have a conbi ned capacity that approaches or
exceeds the storage capacity of electronic nenory arrangenent 312. Thus,
referring again to Figure 4c, assuming that transfers T1-T3 equal the
capacity of | ect roni 3 SSURLRS it Rat;
TI-T3 ard<aff™ Hefihe ?ﬁvzlrr?i ér/n::Tﬁ'{ iﬁ?gﬁﬁ?ﬂg“z“n?r@@%?bf"{é? g‘ﬁ; é‘? conmand 4?23(,)
spi n- up atnBeliskheapectdkes place at t4. In association with this feature,
the conmmand interpreter may on-the-fly exam ne the size of each transfer as
it is degl nedotroandBisign Oy altohimpapome with Fegard jozimplohentahien of othbi freardsSyrh ¢f thelalpy misige
E r ans; erfé,mreAdeq@%&rava a¢hlc9 Elsrmiﬁé e.k%ere m&dﬁ‘e sttJrA'gE Eﬁ;ﬁamal.reus saIt St@Opray B HR@GEnchii@S a
ransfer . duri.n ec

el e I
of all eéhlgei;rac},ugl n IhlS conngctio 1t S ould § grefxat%inﬁslat comT?? s lsiugcpmlué]l IQe I)rggeﬁ ln\ﬁ’mtﬁ)ﬁ

eaves ess Space a ectroni c

arr angemtnpatshém C@Wéexc)vefrtagea"sq gese ©of Bpgipse deiaprarrellsd iy Hamifts é&eeaasenqe rPf
ot her V‘Qﬁt%m@ Riydis Mlbrcﬂﬁ@lgbi’o'ixd%ﬁﬁ 1irfredegrees @k capabikty tMengmamamernag@rdsncz @ith the
sel ect Qer;chnés {;T'E m E)%er Iu[)e I%ﬁal op(iontro?mpﬁat anata?trhpé &Feﬁgn o? LJ?lﬁnapJﬁéglgltmclude but

i nventi on 50" est I mum spi n- ase he rate of

user actafeviot ymd@r‘P rgrdenit sRin gpotof P‘éfh%f"‘érw"c(‘i?n‘?ﬁ‘ﬁﬂsdescl'—’?ff’ ‘é’i(a?ﬁ‘?f‘ einVepliPa RUTRALIY

i nt er pr eh@onthiatshes RaE&senh cinmaeddxtcdtbnmay nonitor the rate at which a user
makes selections. In this way, an average selection rate can be established

SECh t h%s OEAhlkm SQ Birektby %'F‘Eﬁrel5§ whiet @ﬁﬁht&aahleﬁerb.ﬁS@d of &le pbt@rﬁlﬁltlmblé}neﬁﬁﬁdn of ON
the avera el ectl t i mum
C§S3§(b SHcetBﬁQ mlz?fssegctglelha r}p rate an (S tRﬁ(E‘!amrQS, anil! confefvg desgr%tec? ]l;enclinn\glgi reéalra to

essenc e
est i mat eiserescribrd in this ererall digslopse r‘\comdlngly twm@cemﬂ@nmrwmné F‘é’fﬂ“'“ﬁ theaptiopaiity of
sel ecti QRS ortikbrd iebalrateq:rnoﬂﬁlad'elnb’es fSpl:clif cilbetheco@ﬁinitﬁm bfCa Wiy of .cellutar glaibechnd @ digital

appreci ated t hat | hese Nank Al Ur.eS.
r ot at abl usxﬁ%layer 1an8)]emented 1’1 gvrc yogrr@ﬁ l]]a 11%5 %dcs?}é&) gggé%sﬁsa @c%s Ibﬁ k%@?éﬁ%?émﬁr

i s desi rEbhd PP%"OB@@PFPXWENS? wers es? %’66W°‘§§‘a‘ﬁ’?¥sa§i°‘5’fjé'°ﬁ’ﬁr"ieﬁ’§ &f“ﬁ‘BPn’féFl‘HV"éﬁta’?
sequencappr&puhe fo&na]Vdathllsingﬂiﬂ ahd AEplapetewesn Stotkeé Eleedht 120 an@ee@swmhmatshqche
Storage n features wi O \ il e erit_1iHus fn@e\ﬂ@ ail b ay digita
spi nni ng V\}no E) tﬂ?g‘% %%B%Sg%&%%%cg%u %EZ?tZglgggéxsgve Zg bﬂytg%l yfzgs”
one advmﬂf"agém"’?‘fﬁed"d@"s@f’lﬂﬂéﬂ ipcludes 3 audiorpylputgisk Qs REGET B GhiFeEnic 'Btfeé "

manner iFgu@RdBe abdb cugoGaRN sesdivibhesecall, & tiangls,. wi AudCorndas ¢ 64de anmpgnber samgees o
I nportant. w.th srxlﬁg?ol; thal Qual fmkﬁ}%ﬂﬂtrﬁélb&ﬂ tth)utﬂIt h@} bel FRALILH 6 Sn M6 Rr @pli&igysRhay

initiate feature, describ or age
1 orront A dEspe] PRrechye 04 BE0mGIPE >C6 R EOH DETaH b et /d gy b B

i Nt er actoh gy hodsing.tihihs vennirektiteorry inttrfagchoblachsdye conppieret feet &d PFPfa‘tS 06 patargsnd

i ssued th%QIH&thJ Jﬂﬁtapﬂ%lﬁﬁ%ﬂgthér Y B d 0 the@&%@@ﬁl@nttﬂe p&Qﬁiﬂh\eP{tloh Yurt@dr cbrifénplates

native code o cont ed, It s (!
absence C‘B‘l"ec"?"n‘{f&?"\?ég‘?%ﬁ&a’1°‘£§}é’?”a%'8 evnce 1 c’udm but not h deGSt rT‘her % ntlEangb lgptr?eélée foE he

capabi | iptryostsef diashagme. commands i n accordance WI t h t he teachl ngs herei n.

O her features, typical of control events, that are at the discretion of
t he commnd daslhgmrto Figgd SR cddiibctioawh M@ie daj A¥etied df de@enhb@adhvidimeldesqibed ihotrating
status. the 0 er non %f Qe{wc %Oté)rqggryyd\g ?hqgsbé%gg its Jxé?tgl Exgﬁxg&tand :13369512& %r&%@@klﬂ%@@s

envi ronnen conmand executi1on. 88 Attentjon is,h now
di r ect e€creed 4@ fuirdce 540 whereim? felem% W%t’t s gresspiedete ey ier) Thy juesy™BY Se!fﬁee“ ot BREET &
i mpl emengigkd ofr &fmpldey i@ vB At dobesiree k39 Bs4may 4&etegettivahgloy keypslotspdn die ereaanty

of the AL asgmgdtﬁmgﬁs@,ﬁéec@%@ﬁay@@g.omerel nwthregard to those

descri bé I's overa I'sclosure. Accordingly, the device may conprise
a hybrid conmbinin ctio arate nri

devi ces P0speffiFi S‘H"gi 1qnyp thf" ﬁ@yewﬂ% ﬁ%\"tr%lsc?r'l' uérfa 5o poss'IrrB’ resemratp nas'?re%efep one
and a demgérbglhe plaxssingdept @ bei apprigintet] ehatethet et niap hete pieriensi3z heen uvwethq Ripverely to be

i ncl Ude%te?rum% b RGpitbaball & PRk mRCIRESstpfd @layoadkia ordDother réasGe Bifoiit during a playlist.
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195 Referring again to Figure 3, attention is now directed to certain aspects of the arrangement and operation of

electronic components as part of Storage Element 300. In particular, a channel IC 500 is physically supported by and in
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art appreciates that the edges of such high Ievel control signals produce
considerable interference in the formof radiated energy. At the sane
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circuit is of concern with regard to potential corruption of the |owl evel
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9104  Still referring to Figure 3, attention is turned to an additional advantage related to channel IC 500. Specifically,
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101 Wth the channel ICin a distributed configuration or wholly within the
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electromechanical data storage arrangement The present invention, in contrast, recognizes this need, particularly with

regard to implementation in portable devices. Attributes of concern at the Storage Element of the present invention

include, but are not limited to positional status of the head arrangement, rotational status of the spin motor,
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descri bed above, HDD s are susceptible to failure when the head or heads
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the overall context of this nethod. Follow ng step 1002, in step 1004, the
processi ng arrangenent reads the positional status of the head
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form The foregoing procedure may be nodified to suit any nunber of
operational considerations. For exanple, the nunber of tines that the
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the Storage El enent or other such hard disk drive type device. For

exanpl e, 4f .l kdawagovtﬁsdy%&t,aazllt} h&odefidth b laird8d Mﬁ*&uﬂ&mﬁﬂ&ui@lﬂm@r@ﬁhﬁﬁﬂ&
an indicatiaon that

/.025932 PCT/ USO 8 d arran
par ked, PRLI ot ReE 38 “ﬁ‘lﬁl‘f opl! H’F"iﬁ\?@t RGHE a"ﬁ%ym%lgizlgsg%élaehﬁ? execuItesgl ?aq\%e
i nt endedtht &Oda&ylﬁdtntelheEssetltraé)nsdwellg (arsa)lgmentﬁ%erh@atpnaw}eaﬁg@mﬂer yitheyt the pged foa@“
the out ef@bAl®taich Rheclidagn gsagmrtm el ,agardm@ rdg@rinags GemGpdritedprédagor iedeend

posi tion, sensin arran e nt of presen d&"s}{‘% t and 4 4.5 L USEechMnfns
nunber o‘f’emﬁl"bﬁ‘g /Al TR rogﬁ'r""o”é" sasree%"ol : ?fh%a&é éaba reciated that the
e

present cm\mﬂetfsorprwémgde'spasm pAtYEgn &Wﬁh@%’@%s‘m dfpettorpgdlement of Be B ALY
As 1S then€ase awtibhd a8y, ftbcelshg péRE MaidBedde i€ bpehech didecStomge Ela@en0malereaidliberately

sequenc e Of ted ?0 sed canv\Egeﬁprocle%ors gl%%%ggﬁgt dn {hQ g'l:h\{t!:cq}r@tlf a%grﬁcﬁﬁr é’e@@! QF the same nme

conbi nat I'Bha tReres are consi dered be with hn
the scofpeteeshingsiéthpprese mveqt*ﬁwmefddhpra%d FPodPgF‘id%’d dpyiresord t°H>a\9?Vﬁ'gPe6r“a? ik R
ski | I i npb@s avert fuithier petf@wadé enhditenesls i8 tk@8wices. 143 Referring to Figure 13 in

conjunction with Figure 2, attention is now directed to a highly

advant agﬁl(%]s Afdofed Ja%&% %&91 tb%rbqard 9Rb %rdabﬂw}{ lg Jildétsapﬁehbbyo &ohﬁ’dcfa&fn&if eqce
nunber 00. Board i nc

cant r
channel BRSHRaMUPHeY BUPTHEY aé‘@’t“idl “8?? ei i’%@t °ﬁr&s %{e “ee%eﬂ W m%e f‘l‘g ! OG% °ne ﬁ‘}rerea
for tenposmafitinng pacee pthang thheqfirekmmbercf ¢ht Hoprdsip E}Wéedchwttmr“!nbe@@ S'(’iﬁa’r lpragnts y
shown)  dupiiRe bﬁnﬂm&kﬁﬁﬁ{lﬁrak Y oht b Sme Hﬁ vl vy Sl singid Q&Q)Bdnbﬁ@ be G20 BRE i to

?25 eg?g dp}g?jﬁlrs‘fg%famaﬂ (?e?fpag%% tnxl;]ugl(jg)fr o§ StoBFeOMemef)ts i ouldlb% a\é\@n eéllate%&qoﬁq:%%g%l%c of this

physi cal kryengsoeri sgumee dtchdsnt t elimiottion 9f thanepchfyr W‘t“ﬁds{ G‘rsa‘gtge EearE 320 s Eﬁﬁffs‘ﬁg
manuf act yhdrddth sOoardi Wes uedble RSBy Qfngl USLO MinZddAgniehdbaediond. C 500. Thi s physi cal
connection may be acconplished, for exanple, using plastic clips. Because

the P hy S 2]&?" j\a‘ rtg‘e@ gcg/g‘?agg is ?rog@e(a%%g; Qr? m@g)gm%lp&) ag&mﬁtﬁﬁ@%m §gﬁmﬁmﬁﬁax}3ﬁcmnﬂg

acconpl i edlnanu capabi lit ﬁxﬁ
havi ng ofrditastarsredytes. | Ip pqlﬁ*fuleh@%w alﬂe?stpraﬁg'flf fé'ensfél?s afﬁﬁﬂ‘i?% r%%*ﬂmaa & Fﬁs"‘hw L
not beentektlbbakbip@is &kt phiyGdallyecoaniptdeyitharstoglgeElbmdncall them biter clombmograpyming and testing,

arrangengol JRY fﬂoB%a@&ag@Efe}ngﬁ? Uin thQQJgLrh Q[Qhofuﬁ'Bmppxgc19@3hapﬁgttsav9&s Jr(hﬁecﬁtl o A ke
El enrent an aving a second portion

t est / pr offV5RFA" g B GurEeted Mhget %fﬁéquyf‘gé?éaff?waﬁ’ﬁw Y tggﬂ’?f’é’%f 6 pfoﬁess §ig AP

st or age moduanbeeentvidgd t he programm ng arrangenent. In one enbodi nent, one
of the first and second portions of the said interconnection arrangerrent
my i nChM@'e $incS @e S&fragg @R inkd:, GBtice Qmmttheweﬁﬁmaﬁ@ Jsé’ll&nﬂ)ﬁsi’sl@[ateﬁ) ethaf difclagd

first an second artions t 9 CODt ac FrQC%Qeﬁmeav%erfﬁff’fLJeM

connect alT & WPk ‘heedf“easvlaﬁ‘l enfhﬂgrentfon{a%uranon ers Tor us progranmi n
channel . way44t s@hykithp eridergiood dhatthapraagyt ipvsetion raysbe sebadiedin mmweb%?fﬁw ways ithyt departing
appr opr i gt QhidQéopdia iR wen&]@h TherefoROM frétent E@iflsRAL headsakeltbibelebdviiertdoa tledrative t h

progr anm nqqlotf roslénct?v)ée:% Lon xﬁg 6%%?%11% e&]'tl)% dtet91ls g%xyﬁer&}fagﬁt\fr%y chlqulﬁed within the

i nstruct{ons controller Fatter is confi gured in essentially
t he sanescﬁﬁr?ﬁ'é?apa@dedcmor art hard drive controller. That is, controller
1100 is configured to execute the native code of Storage El enent 320 as a
requi rengrd t T oudidenhiz idiagosah amnetealed CA@iRD Stotage Elbowt § dowritepph devicatieepnfigyeed

boar d 11919udu§ %{%Q\Eé ﬂ%eﬁ&o#a@ce& Qﬁpllsgrtrﬁpdn;w% t&Mﬁgl\Q%rEx@ltcb&nA ﬁﬂdssﬁn@&ﬁanéeﬂl@& tleQuRs
in an automated nanner, her eaf t er, e a resul

1 dev. d € JD ut at east a portion of tthe natwe co Pc%ﬁsassor
1104 usi hEPPENR PSR LAEPBH ‘“§éh6t°‘(ebarq 1% 67 °KS ﬂﬁ anpie, gr een Y5
and a r ede bangiprodrdrd fr inasfacy with the Sases Eemgnt. Alprpdllamatng émm@smtt 6 PtOMIéedétPaflﬁfe §orp the
the part h&k!l % et AR w1thM)tE@Stdﬁ§eaEllarﬁdt Ic&ixﬁarnﬂaﬁsbrolﬂteraayn bR qrowbaded,

as desir gxecunonyare%lscursls%d %n ]ﬁggon of pcch?;f gc[l}amcal spoc}\!w}?eéts Etat(xs uela( {rc}%s r%latmtho thesé?ér?gg e

38



probl emati ¢ manufacturing concerns. 145 Still referring to Figures 2 and
13, having described test board 1100 and its general use with Storage

El emrent wWoO3/025932nber of associ ated advant ages and f eat urre€g/usiok/kssmow be
described. It is inportant to appreciate that the functionality required
to custom ze channel 1C 500 is not required in device 300. The

custom zation process need only be perfornmed one tinme during manufacturing
since the custom zed channel, in accordance with the present invention,
remai ns witd, ng%roﬁtiglr immglhm;iﬁonnn& %ﬂe(fhﬁﬁ’c_tapgheckr €sihatich, lehl HdpeRPSnaMnbioring
regard to manufacturing costs ass%FLEtﬁg]mntq_ %7 %QigﬁéqgégﬁﬁdecMn veral
PCT/ US0 2P 958885 P sadpaprion P Bt &re oo iy SR8 8 A Moy 8 = BOnt s 01 far e 1564
di r ect edpdrforntaive addssigomingideration. and testing process are not needed in device
300. The reader will recall that processing arrangenment 320 of device 300
executes the native code of the Storage El ement. Essentially, processing
arrangenent 302 serves in one role as a controller, wthout the need for
test functionality which is needed in controller 1104. In this regard, any
requi renents for an upgraded processor in the end device, in order to
execut e channel programm ng, are avoided. It should be appreciated that the
present invention contenplates a pre-existing conpatibility between prior
art devices and the Storage El enment of the present invention. That is, as
descri bed above, processing power dedicated to the operation of the Storage
El ement may be deliberately limted to unused capabilities of processors
already present in the architecture of a particular device. At the sane
time, the teachings of the present invention are readily practiced in
"upgraded” devices, yet to be developed, in a way which provides even
further performance enhancenents in these devices. 146 Anot her advant age,
with regard to test board 1100 and which is directly applicable to

consi deration of cost- reduction, is found on the basis that a limted
nunber of test boards are needed within the context of any one overal

manuf acturing process. That is, the required nunber of test boards is
limted by the nunber of Storage Elenents available for channel
programmi ng at any one point in tinme. In this way, a single test board nay
be used over time to channel program and test a great nunber of Storage

El ements. It should be appreciated that, in the absence of this
arrangenent, savings attendant to elimnation of the need for a controller
in Storage Elenent 320 woul d be offset wherein a test board was usabl e on
only a single or very limted nunber of occasions. 147 A further advantage
is provided by the present invention due to its conpatibility with
traditional manufacturing and test procedures. In particular, only two,

al nost insignificant steps are added to the manufacturing process in which
test board 1100 is first physically connected with a Storage El enent and

t hen, after channel programm ng and testing, disconnected fromthat
Storage Elenent. In this regard, it should be appreciated that cost savings
provided in an end use device can be far outwei ghed where a sufficiently
significant revanping of the manufacturing process is needed to produce
that cost savings. 148 Since the Storage El enent, devices in which the
Storage Elenent is used and associ ated nethod di sclosed herein nay be
provided in a variety of different configurations and the nethod may be
practiced in a variety of different ways, it should be understood that the
present invention may be enbodied in many other specific ways w thout
departing fromthe spirit or scope of the invention. Therefore, the
present exanpl es and nethods are to be considered as illustrative and not
restrictive, and the invention is not to be [imted to the details given
herein, but may be nodified within the scope of the appended cl ai ns.
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149 To conclude, this disclosure has revealed a digital Storage Elenent is
described. A device is configured including a Storage El enent for access
by a userwoaspesystve to a native control code. A processi PgTAINAPEYSTENL
executes a control programfor controlling the overall device and
executing at |least a portion of the native control code as part of the
control programfor interfacing with the Storage El enent. A programm ng
arrangenent is provided separate fromthe device for custom zing a read
channel wwAhkeLAfRgEDpIt.or age El enent. Conmmand, user interaction and data
transfer execution are discussed for m'ti gation of potential nechanical

shock effects. atus d NS, L& A 1 QubilfeSt or age 38 WO 03/ 025932
PCT/ US02/ 2893') ﬁeélrcreecﬁn 1F°"<'§1rr(':éef(%)rarc%:\g/)sl e(rﬁs i nc E}g’}t mh osi ti on. and machant cal

shock. Cal i bratcEmnechpriet dlataldia%ﬁ%r?géﬁmaﬁfatemﬁt?ﬂﬁ‘t“&rf‘ff bep "B 5RYGL 84 YO TSI ng
head posbdeja@m stat us, are described. Failure configuration nonitoring is
provided in ggmg%eﬁlt,ﬂtvtmh eqatttsodrc ogamorda%mﬁg tﬁm&blﬂ&fq@etah@\ﬂlﬂch 39 WO
03/ 025932 PCT USOZ % af ge. llggl‘higiljregl for
access ﬁycgesaggftapgﬂOﬂgQgﬂ@ﬁmvgcoeg%qﬂF ?lp%" S c°%tt°épcr?grménrre°rc S%tlﬁl car” S dat a
st or age tleswaggemeetenconf i gured for operation responsive to a native control
code; and a processing arrangenent which executes a control programfor
control ling theeawabibicidayisgdadorakiinchid iexenupasblatorheast a portion of
said native control code as part of said control programfor use in

directly interfaci ng%w&mmltvtt&e,ﬂagrgg&aﬂtnrgattgtm@tsargmbltb,@dlm@mw of
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ar r angefSHPraeeATangpRent, Beydig movegpnt WR& 8™ the portion of native code
executed by the processing arrangenent includes code designed for noving
the sensing arkhaseehisnafClaig 6 wirien 'g%@é%Pfy‘a‘UF cadf P DY PR FFng FraosHBTt PO f
native GofQesRxRc+nRende sthig prAeA&si Nng arrangenent includes code designed
for selective control of the rotation of the rotatable nedia.

8. The assembly of Claim 6 wherein the portion of native code executed by the processing arrangement includes

code designed for selective control of the rotation of the rotatable media.

9. The assembly of Claim 1 wherein said device includes a user access arrangement for receiving a user
interaction under control of the CPU and the storage arrangement includes one or more operational attributes under
control of the processing arrangement that are controlled in a predetermined way responsive to the user interaction to

perform a data interchange sequence using the digital storage arrangement.

10. The assembly of Claim 9 wherein said user interaction between the user and the device requires a first time
period and said data interchange sequence requires a second time period using the digital storage arrangement and

wherein said CPU controls the digital storage arrangement in said predetermined way by initiating the second time
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9. The assenbly of Caim21 wherein said device includes a user access
arrangenent for receiving a user interaction under control of the CPU and
t he storaye amemagenent includes one or nore operational @ctrisoebss? under
control of the processing arrangenent that are controlled in a

predeterm ned way responsive to the user interaction to performa data

i nt erchange sequence using the digital storage arrangenent. 10. The
assenbly of Caim9 wherein said user interaction between the user and the
device r &Y Wh@ %o Aotk thkiSin 1r11t|ian§>mo£)@tf heQkr ARActRAEind ab Aotk Ml lk@NHRios AU e

r equi res a second t| me period using the digital storage arrangenment and
wher ei n SAPYEBYCSntrol s the digital storage arrangenent in said
predeterm ned way by initiating the second tine 40 WO 0‘? 2593

PCT/ US02/ 289817 Thaseseipiyofdivim® Weseipgheerst iU bR rarsersat Py resFirnroneay

i Nt er acthaoORenéed bybSuser@ v fist tiva adtiodumd iintirdrdtlby o prbdesing erfangeipenthad execution of the
interch AN fand RUAE MG ries o %ontr&h%@enéﬁr§§ngulnﬁl tﬁ)efprtgtsﬁh g%f c%htfblstﬂtlﬂlgua‘-} §5rage

i nteraction between the user z -0 §d o S

ent er ed *FRPELIE 2R PIGCrEsine Arappepst iR et B%SH fofo! C‘é‘H&‘ e‘(eﬁt FPrEted by o} rf“ uring
pr ocessitrgscainteanigereeretn thadaticesdeitseon of the command requires a series of
control events during which the processing arrangenent controls the digital

storage arr aﬁ @‘m%blﬁmtlasai 10vhre 12 @R $Stektihg a:r;rngengﬁ Rep¥digramfibd, in@h &Bnpitionl c@s irsta
first contr O event ? atc a?dqlona?%ne{) ({j]' thg 90@1%01 eveitgé{ue t%c \ggrldt%%flon sm‘.? th# ext one

i nt er actT R “BBE RSB *‘h‘é‘“ e asse aim 1

wher ei nof m@dérhmlesfsfphgenarsrlai*?&é H@ﬁtcowpse‘"ﬁ’r"ég?“&ﬁﬁ’ré’tf of ‘l’ﬂi:)%ﬁ‘ﬁm%lrfﬁ‘l‘“@t‘?’ﬁﬁ upijl the he
first GQRdredntr@¢@Bt is cdniplefQEdAd Hat adhakyhuin Rirhleadf €he adlitioal @Rabntoneits@fcompiaed
control eveg‘euermrr%crttlgnthe user interaction such that a next one of the
addi ti onafngcon events is initiated upon conpletion of a current one of
t he addrtronal control events until the series of cQ K‘#‘ld event s. t?t

conpl et e and!$ 3P FETOL° G VY 110417 812) o) e 3 1A (oL L YA U Y 8%3%‘& Fof*%event s
IS conpluesethsinglthe storgze brkwpgerr@ie andiwhtrein de browsying IrBingeTHkrg ddysendylign obthe Ehtditmyrapsier
wher ei n the, ARWLESradeSmhESRARSEY fcdsQs @achibput whi ch defines at least a first
data transfer using the storage arrangenent and wherein the processr ng

ar r angenent Sbﬁs e the({rrst ata transfer { or age
ar r angenent ‘ﬁ SEHe %sléer acg‘éfé‘é‘éa‘d CHE AT Ry mcatﬁénﬁ? Igtar?d Cl ai m
13 wher eihereingiddnpgicopipiates frore b eptamnigatoraseied by the EmRrLGIMEHRIT28M aarfrgarfg'e ment and
wherein said input originates froma conmuni cation received by the external
communi cat i oms, alid aageyE Tain Lherehhaid dsBentiidys 0ker Gleass madgeminefoeeqrivaigptdead efasic e

i ncl UdE% &!x% on ﬁﬁﬁ-r%?étesaalt feé’spagf‘éﬂ'ﬁm ua;ls‘?& torb@%!:u\'eld Q&C%H&O%% pﬁce@s‘u’fg%ﬁang%ﬁr
i nteraction ines at least a first data transfer to be execut ed

urder ool L B B PRSI SRS
t r ansf esaidmetessisgirdngomatie progrmgned roreasvge fresrtonil satqdram?@qr almfr@elndtueer BieBetin witiptpdby
second data,transfer in a second user interaction initiated by the user.
17. The assenmbly of Caim 16 wherein the second user interaction requires a

et ‘ipnteassemﬁya%tatr?rtﬂah@,nth@ gateanatatagauar JARGEAEI, and sai d

assenbly is con ata access durin second user
i nterac teteerﬁmectewalrﬁeﬂa@s ameve%fndelarswtls IsicPROBHES ‘s e dé‘é f‘“r“iﬁf‘r‘?“émgrfléermr y
ar r anger®&ndd uktamiegion predet erm ned storage capacity and wherein the
processi ng arrangenent | oads the electronic storage arrangenent to its

predet erm ne ﬁjg %qus@rgﬁy of %9@%‘ &c%diqgini eRetrohid ﬁlerfu;rf ﬁan@ﬁ&x@habﬁ@@ﬁ&@t’émﬁid@ forighat
data |l oaded in the electronic menory arrangenent 1 s usabl e as
capacity and wherein the processing arrangement loads the electronic storage arrangement to its prédetermined storage
capacity during the first data transfer such that data loaded in the electronic memory arrangement is usable as

electronically stored data without the need to access the storage arrangement.

19. The assembly of Claim 18 wherein said device is configured for using the electronically stored data in a

predetermined way and said assembly includes an arrangement for tracking use of the electronically stored data.
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el ectronically stored data without the need to access the storage
arrangenent. 19. The assenbly of C aim 18 wherein said device is configured
for usi ngwole/oedsertronically stored data in a predeterm med/usay2s8d sai d
assenbly includes an arrangenent for tracking use of the electronically
stored data. 41 WO 03/025932 PCT/ US02/ 28987 20. The assenbly of Caim19
wherein the device is configured for using the electronically stored data
in producing an audi o signal and wherein the processing arrangenent tracks
t he el ect r onbe ahd agsesbipsrathifl &t whedo tﬂedem iskytifin@eddorpaid thaaRctvhiclgttared uatin has
been used tcO g Fn auglo si naﬂmgj wO elar'xtthe eo%‘éssgm n%ement]track-srtﬁg e]Fc%rg ?JH?}J Joreqfdatgﬁbemf;lgg a
wherein salg ser {eraction FRes & total data transfer I ncludi ng
t he f|r@Wﬁmdéﬁé”F¥5ﬁ§$EWR%§P@¢ﬁﬁW@P6H”¥H§Feof t hat exceeds the
predet erm ned storage capacity of the electronic nenory arrangenent so as
to initially?2f.iThdastinegy elCdt fOvtieeinmehis yseainkauigedrEns 2 mRtHawirersil includie ths 8stond
data transkmtie aPEfokBh MEEbS oklek s Ihbﬁ'cdet%%f@@gorké% Sdpadith) Ble{eQﬁEdoQB mexﬁcﬁﬂlrﬁﬁ‘g@ﬁend ata

in the el ectroni ar r angenent asS previ ous 2. The
LS sl §o B Tl PG D dS BB B HEE Pl SRR ey P T e Fe
devi ce d@ﬁmmssmame@mwmhd§dwamdeéahdmpmﬁeegswagwaﬂﬁ&ﬁ@@ﬁﬁﬁﬂyWﬁﬁﬁﬂhtes
execution of the command prior to conpletion of the user interaction such
that the comﬁms.&eﬁblpmdanpam&eai a uyer h@fabiRe Betaden BOSatandfe d@¥i&CkdfineOitomadhd, The
fr om t hanr P a5k Sl AE ARG IS, B0 ORSEPRIANS AL BE, |
t he conﬁﬁﬁﬂmﬁﬁﬁﬁﬁﬁgwﬁm ‘F@édﬁﬁﬁﬁéfPﬁﬁn¥b wite digital data to the digital
storage arrangenent. 25. The assenbly of C aim 22 wherein the command
requires the2pfucessbing Caim 2ngenetit cingnaacEessa teivppetitgn tadad frgn be digial storage
arrangeggﬁ%mm§6 The assenbly of C aim25 wherein the processing
arrangenent is progranned to control the digital storage arrangement at
oottt T R e R Rt S M R
parti al sexgecatigerenof the command prior to conclu5|on of the user
interaction. 28. The assenbly of C aim22 wherein said device includes a
user i nt er f ace TRy aksanigLsEnim 12hakrein $he endgageequbys telpecestig@rrangentht té dveddss thehkigitalser
interacg%g&ag§lgmg§ over a time period during which the user physically
ontacts t interface arrangenent and wherein at least an initia
portion of sald conmmand es a data transfer using said stor
arr angement , 4N SFPY %‘ﬂ?@ﬁgwm’ée&’i% PEFESUeLE IR Ry} BAPRTETRSHEC g thsegil‘gdal &8 age
arrangeW@mmmameﬂds$wgﬂ@ém@Gm@mmpbmaw@uwnmwaﬂmay which results in conpleting
execution of the data transfer at |east upon conclusion of the user
interaction. 22%9ue aaéaﬁ'olya&mnmzwha%m Cliddofinad iswban 6l thlinSoké 4l leadt parBDRecatichanEke ment
|ncludes ar tat§ Luedia for storing said digital information and a
not or arran Je or ‘acconplishi'ng rotation of the rotatable nedia
responsive to the processing arrangenent and the ?roce55|n arranggnent IS
progranmred t & ke spsgraly of Shinp22 pereip g dsyicginglypes 2 HEHPIETACRATAE S THED 2! frgeayed by the
ar r angemeruch thet e epamadcionxts ovdet tene agve dsingwmdchriesipoplysically togtaqraetusa ntedave r y
of the QWQH aﬂ“&h’ex@lg attlcgﬁ ablmfil porh&toﬁfaﬁggﬂmrga'ﬂd deBfes 2 dEraASS @Jmlséfd éﬁfragg aim 29
wherein said device includes a user |nterf ce arrangenent ? s en%

by the *TREEF R iahs gy é"‘ PSP TEIERT BA AR CBR T RBP4 ?‘%Pé iBérray
duri ng whpchhichheuls germpdiysixeatidnyf odhtagetsBr 4t ket upseonilysiorefftigeeeer interaction.

29. The assembly of Claim 22 wherein said storage arrangement includes a rotatable media for storing said
digital information and a motor arrangement for accomplishing rotation of the rotatable media responsive to the
processing arrangement and the processing arrangement is programmed to at least spin-up the rotatable media using the
motor arrangement in preparation for data access and responsive to partial entry of the command during the user

interaction.

30. The assembly of Claim 29 wherein said device includes a user interface arrangement that is engaged by the

user such that the user interaction extends over a time period during which the user physically contacts the user interface
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42 WO 03/ 025932 PCT/ US02/ 28987 arrangenent and wherein said conmand, said
processi ng arrangenent and said storage arrangenent cooperate such that

t he dat a woos®3sss conpl eted at | east upon concl usi on of tPlog/Use®R8987
interaction. 31. The assenbly of C aim 29 including an el ectronic nmenory
arrangenment wherein said processing arrangenent is progranmed to execute
the data access by reading certain information fromthe digital storage
arrangenent after spinning up said rotatable nedia and for transferr ing
tﬂat Ceraltrﬁnngdﬁ}ej)t?ﬁm}@ﬁﬁxisﬂflqunanﬁ@d:aild p@}:e&ﬁ& ?&Fﬂlééﬁlentmmﬂ yor?‘ehﬁdﬂwﬁﬁdopﬁﬁcdﬂa};mt |
the certai.n information s avai he need to access the digita
data st &eggzéacceésrlsr%”ﬁl lgﬁeart]{e?“ " cmir}iluleglog(éf\éy!eeRJ e?ir/{{er(g#tlg% aiml wherein the storage
arrangenent is installed in the device in a way that i not.d i nt ended for
physi cal accés3herapiy f Gam 1tigelydiapgn clegrpnic mgmory %eﬁlg‘tgg‘eﬁef’l GareE*t"6r access
by a useirangmantiispedguchimadro axepiaolpeigs haags aneedingenarnipfomatiopdtomdl dedakperrgsi ng  t he
ste ps OfarranQJnQM la iy EEhnRAR u@JaﬁQ&tJ&a@%ﬁm%H ﬁ)@-lrangiargl:lgttﬁlt ceflah RfoSh06R0 QidRletRRIgEMENt
configured for operat{] n responsive to a nat |.ﬂ¥etthcorhttgaoclesctgddcle:tal%gg tora
execut | AGTEY EBAEFST ISP By SRR gD Bk M P SR TR T G EORT TSl 1 i ng
t he ovemadngendwvi ce, which control program executes, as a portion of said
control program at |east a portion of said native control code for use in
directly interhaekthgy Widdh | hRcstBIsBEe: Abdzangamanilled B e dbhe nabidd isabt C ai m
33 wherei I;l]deﬁfflgrd]{ Eilicagéc‘ée%‘slthééu% age arrangement includes a rotatable magnetic
medi a ang & "or arrangemgnt ¥or acconplishing rotation of the rotatable
nmedi a and said nethod includes the step of starting and sto ihn rotation
of the rot at &b REGICPIEETIY 2557 B HETH d‘%f}“f*‘%@%?féﬁ’?g EBREPE-P &G %%o?ﬁrgmg

pr ocessitrge@bf angenent . 35. The nethod of C aim 33 wherein said digital

stor age arr aﬁg@m eie%ln%ﬂﬁ&al%igrt@ Eﬁgs%g%@anggg@h@t @Hﬁ&u_ﬁd B bpetalid resﬁ)ﬂd’i@_ﬁl@ﬁﬁmt
configured for npvenent to access the rotatable nedia during rotation and
sai d exé®eicttF @t ep includes the step of controlling novement of said
sensi ng arr apgenecons| meprayaisids prrocessitagenmt farmgetreling thopveill deicel whigh joyte!
code. 3 grogr-z[xn @erIEJs,QQonQfon 64 s&l Eontdo? pMé}ﬁﬁ, 81 1635tS PbrEondE 41 dGEtvE BRlrél &S fortustl HifirecBE CES S
arrangenent for _receiving a user Interaction under control of the

pr ocessiMEPaer AR J& NERE “BHE ™ er ei n sai d executing step includes the steps
of controlling one or nore operational attributes of the digital storage
ar r angenent , 34 Sharepthohel Grirg Bodsiel giktigitalsiguperreepst icludpadefatblmapnsigmstiagod 2

I eSPOoNSimé®r ir@nde@t SR Eoniplkhiag BEtidn@Nthe OtaPiR¢ heifarmdsaid aktBod imlvdesaliz arge seregprehce
using the di gl tal orph A BYE med Jsagamﬁm arranigemen] rdTed AL pRicesHeBiriRedRntrher ei n
said usérrifiteraction between the user. and the user access arrangenent of
the device requires a first tine aﬁ i.od and said daﬁﬂa inttqrb?hagggndsaee uence
requires a setoMd iR (R geses (g‘[‘gc“ﬂémﬁtgegai“f’ﬁfmen%‘{m SGE AT aARge e At ard
wher ei n a8apahesxediptrédig nev@pntitrrctesdesotitibie netiepsingybtagenred seif pieppgng stre indbésh thal

St or age (@ Jrafga iR Hovinint o8 @lddenRh G oEhdtl 52 lRocddinglaRhrlgénithi Wi sdid Rt easond
time period when no nore than an initial portion of the user interaction

defines no I'T'?é’ ?hetntle nd %] ! n.3:[ v!/h%‘leinpcl)J Jeiig)er-}ncﬂlfdesta ns%r qgegs%rﬁgn?eﬁxﬁmggeingsﬁg&ence
38. The net hod  of aim I nc udi ng the st.ep.oe'lf Interpreting the user

" Nt er aC B OnAEETbo e CEAEATDEEEE MO P TG AT BEWERF SRR RN
t he devioger bt 6itraGabMaRei & 1R Bigien edaghyrahfr@eni gy thiedcessing dnaggbmdni, 2 peri od,
said 43

predetermined way responsive to the user interaction to perform a data interchange sequence using the digital storage

arrangement.

37. The method of Claim 36 wherein said user interaction between the user and the user access arrangement of
the device requires a first time period and said data interchange sequence requires a second time period using the digital
storage arrangement and wherein said executing step includes the steps of controlling the digital storage arrangement in
said predetermined way by initiating the second time period when no more than an initial portion of the user interaction

defines no more than an initial portion of the data interchange sequence.

38. The method of Claim 36 including the step of interpreting the user interaction to define a command based

on interaction between the user and the device which command is entered by the user over a first time period, said
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WO 03/ 025932 PCT/ US02/ 28987 command requiring execution of a series of
data control events, and said executing step further including the step of
control | iwg oslesodz gi t al st orage arrangenent by initiatingpatr/usezstssa first
data control event of said series of data control events during the user
i nteraction between the device and the user. 39. The nethod of C aim 38

i ncluding the step of, upon conpletion of the first data control event,
sequentially initiating additional ones of the data control events during
t he Usen:orjnﬁhtn@fe@ﬁtnig GRSBILICAT a bdigtof Autaltent] OB, Al satdheecailglitépi fomad incthdingthe g@nf 1 ol
events | Strelp theed 1tzHFt9@ % exr%gxtl 9r}1t89c 3164 rﬁﬁ%ata@&%ol%tentcﬁ@axcﬁs@r@k La@Rahedat a
control “@vent he ser of ‘data control events is conplete and so
that a ﬁﬁk‘isﬁ‘ﬁ‘l‘ﬁﬁ'ﬂ‘iu‘ffﬁé‘?*erﬁf“’“tbﬁ‘eveea&ﬂ|df"i"’6i‘fﬁl‘hed%?fa control events are conpl eted
during the wuser interaction. 40. The nethod of C aim 33 including the
steps of i nt & Preatethadjofalairs 3% indluding theagtriod mpdp eemmietion of Fe figislaie canie] Yepfescagipivc e

So as t thgaﬁxfg aliftiofal G&MQ@&@MU& Aehls M@thHdsd? Shtefeb @R sich Ghtd6es ode BAhSH@ERona data

initiatin executlon of S n prior
to compl’¥YP'GH 5 PHE ‘lﬁ%’eci"ml’]ﬁ‘t"g? rire('%tnon%éu}gﬁ a%dﬂ ?apgaﬁ ° §rolrrrr%ﬁs tm’ %?Fg%%am
parti al lcyntrdefdnt sgomplete aphspahat maxe)@e’clﬂweoﬁ ‘h%‘idl"orﬁﬁéatarﬁe*tt‘l‘?kf‘de%sfm@“éﬁler‘ﬁddwmg the
wher ei n sain@d@xecuting step includes the step of controlling the digital

st orage arrangenent with the processing arrangenent at least partially

si nul t aneous l elth@? ?m klsslgéiudlng E)g gta)g Btl 1r9egpret§i€ a uslmerﬁﬁsmg'e&fthe @le@h@lhé 0

i ncl udi ng the S gning sald conmmand to invoke at

execut | @pvicegfas tor?é‘?"ééf‘ﬁ?ﬁﬁﬂd B P g Ypdreliess 4 St8’f°ff‘1’f8m1§§éef“ti°?1 é‘g?rl‘a(? WS
The net fegroaksidglafingantt pribres @mpletdabiihetig ingaction pichidia she gonued is prist rertipllycdefined at
arrangenpnt -t batod s engaged by the wuser such that the user interaction
extends over a tinme period duri ng whi ch the user physi cal |y contacts the
user |nterface arr.ange reln sai d. net udes, t of
desi gni ng sai*t TRGPI % & %10 ‘{ﬂﬁ%ﬂ” S eXFUE SeR AT Ag 1Y g]’ Otnc e A gltal%LSEe
command adefinretsvith thel progssing ameogement gtdgas garkially W@@@P‘é@é‘% ﬂ’&ﬁ%jéﬂ‘é’ﬁ‘t“"fs o that the
command, the processing arrangenent and said storage arrangenment cooperate
in a way whi ehThasddol & Gldim CORIIRE the GepeX &Gigiting@Hid @inntaitigo thedka attiepampistfabaxecation

| east Up?ﬁ oCon l H(?rlt&c%nc(ﬂjsmﬁMG“zaseF&)te{a&%r?r action. 44. The nethod of O aim 40
wherein e’s ge arrangenent 1ncludes a notor arrangenent for

acconpl i shi ng rot ation of the rot abI e di a reg{)onm ve t}&ttsré%‘ aE) Qcgssi ng
arrangenent &hdbeanitgd ehEATRE] gy e‘“ﬁec‘Pcﬂ}’ B MERREETRP I A M S EE Shi hni ng
up the netattabdt ée nediteradtion garesip aveadt tingperfod durgg hichethayes shypleaélpemfsth R “’f?éf?ctel al

entry Ofan&n@é?neﬁtqmngHJ h&ﬂ)d tnbl@des WS&L of &El@f@@&d &bhmarfi2uch et BRE A @liaDdortich & M
44 including the s

I oVi an el ect nenor.y
sai d de\}]i‘e(‘f%'m“a&ﬁ&eﬁgeé? gatae??ésé%t’ﬁlﬁéa’%sf‘gaﬁe arﬁ‘?ﬁeme }faf'ut%e Srany thff pmcgss'?%a%&teménp
dat a aceessidwrids asaarepropass 1nngfa)a‘rhﬂ<ém‘§em;lrwmﬁ?m$ eeatinig! th?:@?“t“éﬂsf?' atleast upon
i nf or mat.hRRsd @M thensiQsage arrangenent after spinning up said rotatable
media and transferring that certain information to said electronic nenory

ar rangement 24! (H;'e metalag oft dﬁ W Q@\L]‘]:el%lnr&le stlalfa%r H’E‘%&n%gt ullcﬁldé\é %Jo@'cpllar?gel)ﬂ\éﬁ i@%&om&;lﬂﬁn@ eed

to access the storage arrangenent e net hod Claim3 t he
devi ce ireatiopefhspasitapls medja ewowwblﬁtthe PEETEE 2 RaTTey pfsaf e’ﬁ&%&‘&é’s%e*’ “\‘i\m‘“*&ﬁe S“‘tpé?gh res
at | eastiead sdirining tip WdoAatile @iBfuegrepastion g tdrerc@tsouspgevear aatialpersedithe eomahasdkduhg the
executing step. jncludes the step of delaying execution of the first data
transfer y sal d processi ng arrangenent until the user accesses the device.
44 \WO 03/ 025932 PCT/ USQ2/ 2

5. The method of Claim ?4 Yudmg the steps of providing an electronic memory arrangement in said device

and said executing step includes the steps of performing the data access with said processing arrangement by reading
certain information from the storage arrangement after spinning up said rotatable media and transferring that certain
information to said electronic memory arrangement such that the certain information is available without the need to

access the storage arrangement.

46. The method of Claim 33 wherein the device is responsive to an input, other than a user access, which
requires at least a first data transfer using the storage arrangement and said executing step includes the step of delaying

execution of the first data transfer by said processing arrangement until the user accesses the device.
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47. The nmethod of C aim 46 wherein said device includes a user access
arrangenent used by said user to produce said input in a first user

i nteract iwo oaes9sai d i nput defines at | east a second, sub®equsn/289at a
transfer and wherein said executing step executes the second data transfer
in a second user interaction initiated by the user. 48. The nethod of O aim
33 wherein said device includes a user access arrangenent for receiving at

| east a first wuser interaction and said executing step includes the step
of r ecogm Zi g Tﬁctmclt}ﬁ@&tCla%n 4 Wisleindad @vitd i\ REsQRuset Rcdsanenpetdit el by Batafser ticont r ol

of the %C AT pg al Plraln gee n?eracttoH an%es"z?d 19}')?11 #elar?es ];tlleas'? 5 se%lc%g ule&lLe%E éﬁﬁttr!mgﬂr anc/i]' ghere-glh e

net hod 6’1‘0 B SR R recogni zi ng a second, subsequent
dat a t r ardfreqtingsRetewiss @%ﬁe@"d ‘faiart@’ESer@éFec?“ﬁt‘%‘r‘&%‘f“it‘ﬁrhm‘aﬁﬂ’ bE{ELGt i ng t he
second data transfer using the processing arrangenent during a second user
interacti on ufiThd wttedofiairh Blewhis@rsaid &Bice ifdhdespmichwcksorarGeradnnforf&eiing st épsha Grati d

devi ce inc lnHQ%n s£4 &ELER Qfe&mmgyﬁeystea&r &0HEHE Rttieadd @ ¥isi Bt @anstor €6t &QNED R el
storage capacity and wher ein Bﬁeocessl ng‘garrangement | oads t he

el ectrorfP‘BmE’th‘F%f@‘é“%?‘Eﬁﬁ@Ffﬁh?edtOB st oy PERERr i ned st orage capacity
during the first data transfer such that data |loaded in the electronic
menory ar r ang®fearethofl of Glpir b inchaling &k etentof Serizeizig apecerdyfubgaudaitda Fneie Stied oo paad
need t o REE&BSSerichsh aﬁ&eﬁéoﬁ@% tiRkdcMIYRNBMALfer uGide. ﬂle-EFbeesfﬁ%tahﬁ@er&fn dutirgiamcl@ uwher ei n
sai d exectutltn tattegg enlg:!3 udes the step of defining a second, subsequent
data tradRere? BESEY G Caid first user interaction and wherein a subsequent
user interaction requires a data access to the el ectronechani cal data
storage arr af@hephode§iaim firhesemsd feige audrs 2P Clf T AT SRE TYRE PR %Pep of
per f or mpRgetdrhi@eddatage capciyasswiditinitngrotdgng sudrgegudinads tesirironi stemgetringamertitohg

Wi th eX%Qeu&%nqgedtstaggé‘;@&ag@%ﬁl@tﬂ@ ikt m%ﬁl@fer sué,zhat &En%aa@am@gle@&ongn@;nm Rfngement

i ncl udi asin he el ectroni stored data in a

pr edet er‘srﬁs*’r?gds ?ki‘é?"mcélﬁd“’ieﬂlgﬁtﬁﬂ”?‘%‘ W@“ﬁ"‘?‘f&f‘“f%&‘? ?“’6% Y ERE el ect roni cal |y
stored data that has been used. 53. The nethod of Caim 52 including the
step of usi ng!l-tTemehadef ¢lumise ahdran it oreentingpie scipdss e SReEdhiningA seppprhdiRseusRidi o
si gnal Ql@tﬁltrﬁl@kr@as'ecd&l@ix& fir¥tlubgin®a&fon kld G @ SsubBiers h@int@hctibl ra@ls—esragati hresaothé | on

of .dat a ﬁe V%)mec amc data S cg%{;lélzsix?agl efngxgta dsaa‘pr%‘c%hng% e ful'tl?egxrsuslquMe ste] pedMs%BaﬁOd of

C ai m 33°WREFreh sai FhET udes “an fext ernal - conmunt cat | on rrangement
for generutirmgthasybieansrivser ipEdion g Withexeryine hgewenddat ¥9sfirhe processi ng A
arrangenent and said executing step includes the step of responding to the
i nput by gener. ahd Mghodofitid shigchdik &e ttepapiafiey thd eeclodicaly sowd dnth imd praletpraningd way| ar

ti ITE_. 5 IIJ;lgf ﬂ?&)ngg‘n&foﬁgﬂééc%niély%gﬁﬂtﬂhﬁﬂkgee%aﬁUt' ng st ep executes the
pendi ng ata {rans during a user access by sal d user. 56. The nethod of

Cl aim 52 wherein sai flnsa tota asf he
first data tranfS§ese ggrjcéagn%)o‘f’ 1958 BE e e‘(’)sf“gthte%act Omca eed %ft?lmpmgucea 2 rar?l}( ned
st or age agdqaandl end sof idenitifying tercingluder e stapofiypcjing the Eﬂﬁ@e ﬂ%’ﬁ‘? asdﬁﬂn&/bﬁ@r“@f* fpr playbackatond
data transtee, perforned during the second user interaction, replaces data
in the electronic nenory arrangenent that has previously been used. 45 WO

03/ 025932 PCL YROZLEFH faim > unefeh sﬁéﬁ%%cyudesqummaﬁcbﬂgumcanﬂlamngalem%t a
st orage arrangerrent ncluding a rotatable read/wite nmedia, a h

d
ar r angereeNrtiganmpyy gherdhep g pser af“éﬁd‘f’ hgPrasitinai TP RE tHe¢ SeatingiseRnshdes e sshef a
pr ogr amafné@ngib anmglt bydendraiagd pefiddtg ditotanifergp @ axctundiderfpatianldpaéherveen t he
rot at abl e medi a and the head arrangenent; and

55. The method of Claim 54 wherein said executing step executes the pending data transfer during a user access

by said user.

56. The method of Claim 52 wherein said input defines a total data transfer, including the first data transfer as a
portion thereof, that exceeds the predetermined storage capacity of the electronic memory arrangement and wherein a
second data transfer, performed during the second user interaction, replaces data in the electronic memory arrangement

that has previously been used.
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a programm ng arrangenent, produced separate fromthe digital storage
arrangenent, is electrically connectable wth the digital storage

ar r angenmewp mat239ast sufficient to programthe channel i nPpaTEaoL/R98t ar way
that serves to customze the interface forned by the channel between the
rotatable nedia and the head arrangenent such that the digital storage
arrangenent is later usable, w thout the progranm ng arrangenent, in an end
installation including the custom zed channel. 58. The assenbly of Caim
57 further compmiastniy, @mpsdigct ri cal interconnection arrangement having a

first porti qra, fi2549 srsg,gé)ﬂsnggﬁént inQfain %Q?ma%g ;eamlté&&famaﬁﬁgﬁa&ﬁ%ﬁgum
havi ng a secon g‘@r tion form @(%f’ano

ar r angerfele 8 rigsts cerayleyred el e plograAyle G}Ei‘ﬁ‘ﬁéaé [e?shf@’ ff”i’fé"gdi‘ lj‘feff%ff Qeg"(eﬁ'} e
ar r angenmemibld redic e tipheg r@apdnngy; andr r angenent . 59. The assenbly of O aim57

where one of ,$ab@nfing SanlRh, %ﬁ&gm Ale oA RS digikal ss@agdareahge%mmécmcauy connectable
i nt erconnecti on arrangenent i ncl }F‘: es a set Of%nn% silien con

and t he 8PS EEhEOBE TEERs gt pYICE Syl %%’8%“ POt B Pl gad “ése”es{rew“f’m‘ze

cont act tpadgfaed faetdtydimichanethsecthabtbteblagiedia andiies hpad girdngemant sech thitaketdisie Apyages

for use airmlgaﬁe@gf 1Bk B, vaBbIhE faghehing 26 fhgenthin as&e kM @fincGhiag 13 A8onshar ei n

t he digi g ,Storage arrangenent | ncludes a flexible circuit at |east for

el ectric EH’y interconnecting the digital storage arrangement to the

progranm ng arrangenent and wherein said channel is supported by and

el ectri cal | y S&dhmrsenbyofdpin frfurhepsempiisige p eetjy MtexgonnectipparrapgeprqfpRegiingy aj m

60 wher gioftiort fagnifglogeald bfdheGiightd tbihgel afithbtntietSnditaviay a seoipenibn fordngzonivesttetibd 0 t he

progra t

R e R T

circuit ¥®retPfE- end installation. 62. The assenbly of O aim 61 wherein the

flexible circuit in the end installation serves, at least in part, to

provi de mechaniTeadssesbipelCliig &1 wteicone of eid firdhed eiogid pertions efridgestrag meerrgenesin from
mechani céﬂrlmg&ﬂ@@kclu@éé@ ke S r&sﬂe%’&inﬁh nIeJﬂ@ers%ﬂ(dthe dﬂﬁﬁ&n@-hﬂ sl i’n@tﬂnd ScohdfftREdiRThdes@3t A

met hod f use in optim zi ng. a qkeq anne for u noa digital device

i ncl udi i °°§taﬁ?’?jiffe°frpél PG ETe Wi anesglﬁ%ﬁ RAVING oruse“tl%f)gdanimngre Wite

nmedi a, a head arrangenent confi gured for reading and witing the rotatable

nmedi a and a 5Py BRILPIEAn shhscinghe dlgéaéé‘?ra%e6‘Fan$°6’te’|‘ﬁ‘ﬁ'§ld°éﬁﬂ‘ixﬁgéF‘?‘é&‘éeaﬁé‘l‘ween

t he 1ot alealday inBrdindectigtheldlyal haag andgdnin GanaiRigramsit drrangdiran dndoowrpin kad digndl ve

steps of; DIQY aqhggﬂ%alg éqggc@g[ptﬁg]cﬁglg%gtenent separate fromthe digital

st or age arrangenent Iguring the progranm ng arrangenent for electrical

connection with the d| ital storage arran ast suffi |ent to

program t he éhé{herféﬂem'?’h 1355?(}‘"1}5‘{j1n§|ﬁ ey ““ E‘h‘? Al W&E‘Y‘ﬁléeridﬁ?“@?cfeagéhef or med

by the omanmeing brensween artdhenfigetdderatyicenaneeliail emtaﬂlﬁer\ fveleibat the pustogiesdehannalisi ng

t he progeamebng @kibREENE bt asiuchndiliat the digital storage arrangenent is

| ater usable, without the programming arrangenent, in an end instal lation

within said i tal n i he.cl !

051 botoss. poth SroliEy iy b\l Gl 3] Bhd R ERADAG mégmv&ét%ps of

el ectri d’&’lvldymfchﬁt"é?léft??h"f@(‘f‘f‘?"rfgf theigigit] Sigpgearangemsptdige nafhﬁlaﬁb%?féﬁfms toghich e end

pr ogr amasfathtial ik amgeaent with a flexible circuit and supporting the channel

physically on and electrically connected through the flexible circuit. 65.

The nethod of; GJ,at0a BAust AGHTiRA dbRESiERS: uQfin FOEI BHEIRBhNEiditBKiE €

circuit with an attachnent  end,
arrangement having a rotatable read/write media, a head arrangement configured for reading and writing the rotatable

media and a programmable channel at least for forming an interface between the rotatable media and the head
arrangement, said method comprising the steps of:

providing a programming arrangement, separate from the digital storage arrangement;

configuring the programming arrangement for electrical connection with the digital storage arrangement at least
sufficient to program the channel in a particular way;

customizing the interface formed by the channel between the rotatable media and the head arrangement using
the programming arrangement such that the digital storage arrangement is later usable, without the programming

arrangement, in an end installation within said digital device including the customized channel.
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connecting the attachnent end to the progranm ng arrangenent to custom ze
the channel, renoving the attachnent end fromthe programm ng arrangenent
and recorwewBiony3t he attachnent end to the end install ati eoTdison2898at t he
custom zed channel remains on the flexible circuit in the end
installation. 66. The nmethod of Claim65 including the step of nounting the
digital storage arrangenent in the end installation such that the flexible
circuit serves, at least in part, to provide nechanical shock isolation for
the digital estreda@Rdardanganiaing e aeps eehanilciakrcahacilg te\igittl storhge awkngadent he
end inst atlh&l }9 %gra%nl gnﬁlggﬁegt%itﬁgﬂexﬁj cuﬁ1t§ﬁﬁ%&p%mutg%e RnfY bl@b&gy aQ(! ege!cLi@;lllySt orage
arrangerren i e In an end device, said systemconprising: a

r ot at ableenfEddrneh Pl wBlaFE f orming a first part of said digital storage
arrangenent; a head arrangenent form ng a second part of said digital

st or age ar r anf&hendhodpiClao 6f induding the fteps ofrcenfigiring tha fekiblesgjrivitivithy an afigshmest eidbabl e
medi a; LolREARY m&h&t &Gh %m%lrogxfam ﬂﬁng@m&h tolcthtoRie 'Ehe @lfan&ﬁ}edxoﬂﬂgglletaﬂdchxﬁ&n%ag e
arrangement, and confi aﬁatlonsugltpa?ﬁlg\ggtgmte

r ot at abl"@" S8 ERtE ?’%@geﬁ’%”éﬂ‘déerc?“g?fmeg s aftaCL”en{nﬂglg o 59 a¥ N Ny ar rangenen

pr oduc edhmeshemaipseon fhe Genibidracuiiinghe cad m%?t“éfroage arr angerrent : conf i gur ed f or

el ectrical connection with the digital storage arrangenent at | east

suf fici ent t @6 pmegtminot (Iemehannalg teRtepof p@tittihCtid digitaMByagd diaiges@t iv @8 endt 0
custom Zestaﬁ d\§n sualttl?a( fil?f?e?lblfe ngcq?grvﬁy atk@s‘?mﬁ%ﬂ@%’}?&wd?ﬁ&%ﬁﬂ sﬂoblglsglﬁg%latpé &ltgl‘e di a

and the arrangement suc gl tal storage arrangenent
| at er u§l§&g‘1 Fyanggmet féﬁﬁdneﬂlé‘(}‘l:f’(’:@"‘ikﬁ&ﬂ“liéﬁW{jhfhﬁé“déﬁglﬂa&?ﬂ ‘isé‘%“é‘}“iannel 68. The
system of Claim 67 wherein said progranm ng arrangenent includes at |east a
m ni num set ©f. A sprepgforpmvidinga figinbtoransrasgadensfar aid vy gtap pndfdevicelsaid syt Fumpesings
control a”aammea&/%%aﬂ fRRAME a fshfstpsﬁbfdal@mgtap!;@,valg@ﬁrta@g@ﬁemconfl gur ed for

e arr hou

control ling sai stora ngene ‘fl ar,

m ni mum set 6]hea ?‘8@% oHﬁng qfs& ré paréﬁ sal égta sﬁ;laée arraré%em C(a 1éure f(g.}ead atp%i n
t he di givrighe thtromptatdpenedior angenent i ncl udes a flexi bI e Ci rcw t for

el ectricall yapxloé}tarﬁ"rﬁﬁia'aﬂ%t ﬂoﬂﬂlgtalﬁﬂdgérgif §aiii|dlgﬁii]%ﬁ@ﬁnﬂi’gfrﬁﬂ@ﬁd@ﬂﬁguiﬁ@atﬂ@ﬁfor
progra arra a annel. is supported by and

el ectr :Trcp%lr[“fq’ anc%tﬁrﬁag?ingvﬁen 5 "%ha ef"fe%a ant()i?helh%‘ld amn%efn o '76(? The system of C ai m 69
wher ei n the ppesgityhios wireenint piodreddisererate fom the figinhyrese repmeBids etk
pr ogr anmbmetisd wikRGaIFRN Etorfr’g@ @rrdn frehe@ Blcabl Q)i Gt th PrEdrantl@s channelady@Aituld ay that serves

arrange rre ngto & Oerllfle ulg Faceq”o OJ by?he ¢ aﬁﬂvl%p‘;e e r§t§£bge me% Bﬂ%rﬂ? tﬂmg‘gﬂq 1e§tl§1§ch tht"thﬂt the

custom ze annel ‘remal ns-on t e circult in the end device. 71.
The systdemlefﬁra@aaanmnsg ‘%Aﬁ%r“@f‘ﬁ5%“!‘1@‘1F?V€9<1“H‘I‘dé’gé‘Iet"‘(‘§fj’F‘fze‘i #Pfe end installation
serves, at least in part, to provide nechanical shock isolation for the
di gi tal st or agyahaynangChient’ vheromapipoiganinpa kragdroek ingvdendt deatt omipmiughietthe end

instal l q;['o'gxq}ﬁmlng ﬁﬁéﬁmsgﬁsgg syst@iz fulfdr Q&(}(Q?éc%&g)l Egg/eﬂn@@%m&%gg ofdid enfh dVRE Rfad f or
providing a digital stor?ge arranr?derrent or %g e in umse(?ntnlro armuce sai d
met hod ém%wfdgg'rfﬁm’lt"ﬁgesa‘g BLogTee aFaRe Ry onE 6‘” “1 NP S PREPARG B nent

i ncl udi Mgeefony a rotatable read/wite nedia, (ii) a fhead arrangenent
configured for reading and witing the rotatable nedia, and (iii) a

progr ammabl e¢s hmwaém dJ Qramf@rwmragthamgliamoargé AGRemBEhNee: flekible Einbiafotdicsicatiedi a
and the. %%gnef rr %ng tordge §n%2g;r'n81wo th@groaorgrhlggin%%&ngﬁ(vﬂ@gxgsmﬂgmel S e ©

from the' arr enment ecttica
by and electrlca]ly connected to the ﬂex1b1e circuit.

70. The system of Claim 69 wherein the flexible circuit includes an attachment end connected to the
programming arrangement and the end device includes a connection arrangement configured for attachment to said

attachment end such that the customized channel remains on the flexible circuit in the end device.

71. The system of Claim 69 wherein the flexible circuit in the end installation serves, at least in part, to provide
mechanical shock isolation for the digital storage arrangement from mechanical shock events to which the end

installation is subjected.
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connection wth the digital storage arrangenent at |east sufficient to
programthe channel in a particular way that serves to custom ze the

i nt er f acewbDasnme3by t he channel between the rotatabl e nmedipatarsd2/d$v87 head
arrangenent; electrically connecting the progranmm ng arrangenent with said
digital storage arrangenent; and using the progranm ng arrangenent to
program the channel such that the digital storage arrangenent is |ater
usabl e in said end device including the custom zed channel. 73. The net hod
of Claim 72 wharkhod fohﬂov@ﬂ@@ G)@Jtal it&ad@ﬁ%éeﬁﬂfﬁﬁieddSni;eﬂxgan&nd’ﬂ.eﬂi:d’ﬂimmi&Bd @hprising
program*rg1 ng ofunctions and said nethod further includes the steps of
installi Phe digital storage arrangenent, including the custom zed
channel , | n &apige ndisideirreenanamenintidge ﬁgtatf%eaéﬁetedeelﬁ 48 afifef AraReeRshit r ol
ar r ange efigurédGbr radidid i@ widig the rdiitable Fddn, SIS pr@r-0gEantimg fdr fndig origerfagr

contr ol l I n §¥o%tagl:ggl1_¢(§maclnd EIE Qeacﬂgrg&%gnangenent 74. The nmethod of Caim 72

wher ei n the st orm ng ital storage arrangenment ing¢ludes the
steps of el é‘tf‘f‘%‘i“&%ﬁ ﬂrgzraﬁmfe%e%ﬁﬂe@ﬁr%@mtﬁﬁe thgidigita siproes PEPERgEn P EHEBhent to
t he pr ogémesenigthaite diging eoreya brraggmag atdeaft s@fididl tepragrancthé tharapldh 2 uipo why thay setvae

channel t(%stsntl& tﬁeluﬁeﬁaa'f&m‘ed ty Glichannel Revedd e r&ﬁsbfmdﬁfand@e%amazﬁ ahgrein the
step of electrical interconnection u3|ng bl e CIrCUIt in the end

i nst al | at i on &GRSOy RepEeramig Areen ’ﬁc‘,vl‘ﬂihﬁgéhgftﬂé‘°r§gte§"an5?meﬂts‘?mrilg t he
fl exi bl e cir edngtthefppgratninsg diaghement toptogrmdie canrcbmdeimetht difinlteragmsetreamintialates hock

event s t,0,ihH sGerdd 088 ReludiRSilehstodfidPMBardnd®. SUbj ected. 76. In a device having a
user access arrangenent for receiving a user interaction and |nclud|ng a

pr ocessi ng rl‘gnngeﬁln?&]:@ ! ew Ie qh%\éi%nnx'%ns rS?Me J&Qmﬁn&@@@ﬁg I tion
arrangenent for inter P g e liSar 1 nEer Actl OnSi A Wa at F nes a
comand fingtiopeend gjdarethp rﬂBymCt Ydes ﬂr&ﬁtﬁ&‘%@f“ﬂ’g‘gﬁ?F"éﬁ‘?@ﬁ?f@gﬁf‘maﬁa’e‘f‘d’l‘d“fhﬁ¥ thi’ ating
the exeGusidm@ed dhnntlf1Rsa@QRARTIE afd doffiguiin te@fid Heviertwith A cadfrol bit@gei®@mot havitig@i@Ct | on.
77. The I rn? of oqep rarQIInng I?Ckl(ms ZoFcoTny fllgnggaqd (ﬁé?tm{o}agé aggngergengl gital data storage
ar rangerre ring di g| tion under control of said

processi ng arrangerrent wherein said c ﬁo ‘gﬁg j nes a data a ces at
uses the di gi't e reshg of G (7 diigia ths AEP o Frg™es fﬁﬁacf@eaées*i"ﬁ’&e‘ﬁ?" e erffepso

pr ogr aneedridaiy interednheating the digitalistorapn amhgemian todletperganpeg srangegp psiigwdletide qraitapd|

entry of,Salid oeenmRich flulkifgeisai d user interaction. 78. The inprovenment of
Claim 77 wherein the digi taI storage arrangenment is installed in the device

in a way acces eret 48
WO 03/ 025932%@1‘/%@6%‘? “’"“%ﬁ“g rov“%‘r‘r“e“%"““é?‘“’%fsmg%’ 9}1?@{ Re'g’gﬂ”kjné‘g%‘?d

di gi t al infabagonsseryescgieastin Paatn'g@r?esﬂlee SICBOfe‘F%t‘Gr‘BWé‘é PiEEhi rthe digial steppspgansgment from

r ot at abln@cHamai Modk O¥ents foMhichge &ainctaldii@iid sabjeciedf or mat i on and a not or
arrangenent for acconplishing rotation of the rotatable nedia responsive
to the processiOiAlhAMYe BN AN Hads BEnitb0GESiRY I\Her Hidk AR SRERIdRS a prERS g SPI NS
up the rotatable nedia in preparation for the data access using the notor
arranger‘?ﬁ‘ﬁ‘?e"}%‘s‘b"dﬁ‘g‘i"‘(?é‘e"tt6°"Eﬂ?’lgl al entry of the command during the user

i nteraction. a8maiddsechtivp provgmen for @ferp@itiag tha UFE injdrpetion e vera thdt defomyrecagming to be
confi gur ?egute%ll')g (he Exb@gsmg Q@an%ﬁi@x@arf'E\Q&%&lngheQm%@&m corfthandl 58 1o tdRRMoCARE usdST ON
of the user interaction he inprovement of Caim79 including an

el ect r oM'®fBnory arrangement wherein said processing

77. The improvement of Claim 76 further comprising:

a digital data storage arrangement for storing digital information under control of said processing arrangement
wherein said command defines a data access that uses the digital storage arrangement and said processing arrangement is
programmed to initiate execution of the data access responsive to partial entry of said command during said user

nteraction.

78. The improvement of Claim 77 wherein the digital storage arrangement is installed in the device in a way

that is not intended for physical access thereto by the user.
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arrangenment is programed to execute the data access by reading certain
information fromthe digital storage arrangenent after spinning up said

r ot at abl ewomedioassand for transferring that certain infornmaticarushz2®ar d

el ectronic nenory arrangenent such that the certain information is

avai l abl e without the need to access the digital data storage arrangenent.
82. The inprovenent of Claim 81l wherein said electronic nenory arrangenent
i ncludes a capacity which |imts a potential size of the data access such
that the dat . arGRESvemEnt 601 &1 Wilreailsaid @AGT datd PONge@OIMEInSH iOTEcDfmethagicalisduding

i nter aCt I Qata‘ble %%dla H;p s? rmx}q}gldg é(:f‘ﬂ%?ormaqgn agi ﬂmm)rzaﬁan%ﬁtqerchﬁﬁlghlﬁﬁgtgnoh Qlttﬁerrégtsmeo n

bet ween “fhe user vice requires a first od c{’ ai d
conmand MedygiPpRYe Q ﬂts@t%qﬁwgtaf%e"ﬁétrar%e PF‘ISFSS‘E%@éré’Gf‘PeBPFt b’gﬁ‘ ipﬁé“Pp‘Ped&‘é% 4 "PF&"‘ in

ar r ange pepdratiaifdr thd1iata @dceds using i mplo OEegShd gespomsiagtg emmuhéntrg ofiiiercotugang thasinglihgppstral

st orage uﬁ&&?&lge”e”t by initiating the second tine period when no nore than
a portion of the first tine period has el apsed 84. The inprovenent of
Claim 76 wherein the proc ar r angenent co ion
of o first BhIrPErE-Rarae ey T B T e ML B iR Rl

i ni ti at etlestdpdniconslbionfihg usofinteririonser | es of data interactions duri ng t he
user interaction such that a next one of the series of data interactions is
initiated up@nmb&hbmmaﬁlmw16Mdr11gmele@mlcmfemor§/ hengeeiteberaf sagdatogessing

I nter aCta}rglgesmﬁ%{ 1S rprogjfa;nn%d t§ @)[e!: gegheodata grﬁssgbg]rahﬁé &ﬁgul 191‘a§nal1c§1 ffbﬁﬂﬁ%‘ d%ttﬁ st@rgéi so that

a maxi mum ta 1nteractions is cong ged during
t he userTnEEmMSRtaBar FRIMInG %%ﬂldmaéableﬁﬁ?*bvéFPémnstffmgdmé?eﬁi‘“?’efWi‘&?’b‘P ALEFHME onmrand
i's ent emeehor yrrahfteneit SEK @R cer@in frifdritiot s ABilable witipdt thavdled t@scessurbd dipralgiita ftdvege
command [ e gé,“ [es a series of data interactions with the processing
arrangerren controlling the stor age arrangerrent and said pr oce55| ng
arrangement initiates at ata interactio eri.es of
data inter acfg% aﬂsslmpra\mnfrﬁ Cﬁ %]rw ere{n S%lé elec omecrnlneo V\zglanﬁen{eq mc]c gci? Ia&a ac dhc?l

user ar éimgrrgagea! sizaofdizideta ersey Sumﬂaeiha@talawﬁs isg@upleted @t lfapHypas FRIFR I 061”‘3 ©Ffai m 85
wher ei n ;8&i6bndi gi tal data storage arrangenment is el ectromechani cal
including a rotatable nedia for storing said digital information and a

hotor arr angg t fr(g\;emenq 8&{@1}'{1 I76S Vbile{%gx S!l@&s@l‘tullttg%tl&fbettvbeq t}{e QEe%ﬁfﬂJe @evwéﬁ%&“u@s a first

responsive to't e Processing arrangenent rocessing arrangenent is
conf i gurtisdperied e sfdegmpang mqwﬂremfe@ﬁ%ﬂmerpéftf’&tf%me@“mu‘*ﬁ Pf°ﬁesiifrgé'5%ﬁg%ﬂei‘td‘ Y51 dat a
access Usd ftedsiBCariiie@ént ShtiANEEIHERE Stok@SPoRSIeydy tndialingitHe is@bridgime pdriod Wign fig ma¢

one of t SELLES @ ﬁodh@st% agtions. 49 WO 03/025932 PCT/ US02/ 28987 87.
The i rrprﬂg\gjae‘r)?ent %?e éﬁ WhCEIE)EI n said digital storage arrangerrent IS

installed in_the deV|ce [ not intended for, ess
thereto by t ﬁzb TEFgJéProvegglt ol{:iﬂaém \é\%}}elg{?gﬁ‘gro essufg aﬁnéementg%)ro axenlgnézl n Iglomp%non o?g;
def i nes fast sne efdhecpis eftditomtetagionseta skqfientatly iniate efidigipriakdnes o§ hoyjergyef dte intavmgErtidirs “‘g 89.
The i nprﬂQYl@Frﬁt@ltactQS subll {8t FheRBonVbr@e@érias df Bt interHoRBA 6 iid@kel BRS c@npldioniofa Qpeft adeiodN

to wite di data t ora e,
i npr ov errrléersﬁn s q,f gaéj xgterﬁ%tlgrg ur\}\t}(tll HIF seelnes o?é’| a 1nteracIions 15 gomé)ﬁger I’JE}% ?hgt nggl%%(m}%lg h%%rfe If 818 red to

control atldm@nqﬂda@ﬂmta#cnorstsmragvéeddvrmaﬁlge%ﬁfemraeﬁm an int erval at least partially
overl apping the user interaction. 91. The inprovenent of Caim 76 wherein
sai d command 8. ShedRfrb@med ot @aih N aieRinpad domedandaxapeidd byole wdr oten efirsttigarpaaindangr i or

to conc leye%&tlgpofme c&nt}lganéjx%&ﬁreg JURE %Lt!i HBractions with the processing arrangement controlling the storage

arrangement and said processing arrangement initiates at least a first data interaction of said series of data interactions

during the first time period when the device and the user are engaged in said user interaction.

86. The improvement of Claim 85 wherein said digital data storage arrangement is electromechanical including
a rotatable media for storing said digital information and a motor arrangement for accomplishing rotation of the rotatable
media responsive to the processing arrangement and the pfoceséing arrangement is configured to at least spin up the
rotatable media in preparation for data access using the motor arfangement responsive to initiation of the first one of the

series of data interactions.
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92. In a device having a user access arrangenent for receiving a user
interaction and including a processing arrangenent, a nethod conpri sing

t he st epswofosioztoez preting the user interaction in a way t ratr/het/esyes a
command to be executed by the processing arrangenent; and initiating the
execution of the command prior to termnation of the user interaction. 93.
The nmethod of Claim92 further conprising the steps of providing a digital
data storage arrangenent for storing digital information under control of
sai d pr ocessgNghdmpratgeiiertiaia Belwmharsad dgitheragt @anddent B iniiled @iticdeyide ver vager
interaction fu ef.ines_the nd as requiring a data access that
uses théhaglls Iéalt F{ﬁfc{gg{%&fé‘g aécre?séhr?beteongﬁysgﬁd said nethod further includes the
step of initiating execution of the data agg Ss, usi %t he roc&sgi ng

arr angenent , 5% SbJBRaYeEnt of (Jeim A6 herg oA eelinssp s CHRRIEA L "HI PRI SEY user
i nt er actstonge.arr@gemeiie et hod of Claim 93 including the step of installing
the digital storage arrangenent in the device in a way that is not

i ntended for gphySinsdYemds 68838m B @R in@hedYmdA@ ddi68 b wri Sperafibio WBtt higith! @fa tGhai m
93 wher irtllstai dalgingeibtegl data storage arrangenent is el ectronmechani cal

i ncl udi NG A FSFatabl e nedia for storing said digital information and a
not or arrangenent for acconplishing rotation of the rotatable meqiia
responsi ve t80-%’“{5‘%‘)’6’&‘%%‘?%@'"éffY’%‘(’ﬁ@é}ﬁﬂ?f?feS%fﬁd“@‘é?“@fmﬁactom%’egﬁé‘f"ﬂ&l‘é‘? {8 step
of at | eaBge a&figermEntToy abl richvhlant kBt padialyloerlappingl ihausemintpregpar at i on for data access
usi ng the notor arrangenent responsive to partial entry of the command
during the 9P Ghe ﬂn&%@&@lﬁgﬂ @ 78FhereihRBA L¥BERRGs &gigng t@ﬁxﬁ%k@%&rﬁidﬂ&kd&d&nﬂﬁthﬁ he

st eps of TSI%% rovi diln an el ectropi c menory arrangenent having a storage
capaci t y° ?Embﬁ"(ﬁ‘é‘rc& i°h e $Hi 8P Beessi ng” arrangenent to execute the data
access by reading certain information fromthe digital storage arrangenent
after spi nni AYMmAsedsibayinegrat aprserpeemedt fordsrelvips 4 ysyr trasticerrd ipgudge ¢ FAEBar t ai n
i nf or Matair@Pemeht0a Betiotl coipBGiai@Rie® oMeNDry arrangenment such that the certain
information i a] > W t L g b @ment:
Storage. arr alaait hAR -l Rtub 05 R B EaESHag o fhEEbr S5

C aim 96 ncluding the step of limiting the storage capacity of the

el ect roni ¢ neiafing tha kXcanigesTea tonsndySiot 10 teknhimititn df ke usi imeraagfn. t he certain

i nformation such that the data access is conpleted at |east upon

fﬁnc’l ;JSi Onf 083.% EmddR &b dla';}g & faeled cglgprisggtr}]le i[f%@(%f@'tﬁ)ﬁﬂaﬁga ?éitaga@istﬂﬂagggnin@&ﬂeﬂd?rn? q
e step of designing said c suc a e, data access . is. . C ete
at |eas t“°i‘ﬁ§61}$“"§ 5%6’?"‘15‘8‘? ‘ﬁ‘ﬁerﬁ?n“’ﬁggsaaﬂgrﬁesﬁmﬁtaréarn AR V%r@‘.n MR %énfeﬁ’(r)eém b en:Féfrai m
92 wher éitemctidndurtieraefinestheerpramani evrequisipg i data gocess fhptpueep the digs! st eyanasment ¥disdd
command pf@eHikRSincResIRGRMNSE iditia iRy cRREtioN 6k tc@hta RARE Wiy @R plYesdifi@n{dEORBASIBIpOIGive
arrangenent, sald nethod furthor comprising the step of providing a

di gi t al "tAT"a BT G AT angenEnt™ T or 'storing digital information under
control of said processing arrangenent and.  wherein the step of .

i nt er pr et i ng®4 ke nerded ofiGiaire Piedtyda th prhBialige f Aigde! e ponsra "4y $EGiN T i ng
a dat a aGe@8s nbhi@éndddIehishae accds Gérttaby tetuor.age arrangenent and sai d
initiating step includes the step of controlling the digital storage
arrangenent by TheI tiod %laﬂg9j@§re§maltdktmor&@ Bxiréﬂﬁizniém%me%mmﬁrﬂ:aﬁﬁbaﬂm@a

portion of the first tinme. period has elapsed. 100. The nethod. of . Cl ai m 92
Pher o1 n @bl POk SRS PR PSR B g e s Rt dS Bl
sai d netdiodspbmot wdesrotdsinggtrmpanensfandspid pethigdrtglugdes dic gFn A bt g srnge 3P Hgyetatable

ar r angenRas inhRparsibdod 3@ a@ksPistng the MBbHQEBREh @I YespREId to FIR dn@Y oftife command during the

user interaction.

96. The method of Claim 95 including the steps of (i) providing an electronic memory arrangement having a
storage capacity, (ii) programming said processing arrangement to execute the data access by reading certain information
from the digital storage arrangement after spinning up said rotatable media, and (iii) transferring that certain information
to said electronic memory arrangement such that the certain information is available without the need to access the

digital data storage arrangement.
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sai d processing arrangenent, further interpreting the user interaction so
as to further define the command as requiring a data access that uses the
di gital swormgessazrangenent, and executing the command as paTaeor/e®spf dat a
interactions with the processing arrangenent controlling the storage
arrangenment such that said processing arrangenent initiates at |east a
first data interaction of said series of data interactions during the
first tinme period when the device and the user are engaged in said user

interaction. 9i%meﬁ¢a@oﬂmrh@dm@(fdm§hﬁktm olQ(Qmjlgn&J swdaigdfkgpahlf;e)f&te apu6iic xﬁarnmgr anmi ng
the processi n sg' gsrtoalrll'gtet{;reslze olI the’ cer%zla Intormd 10F8mh tﬁxat 91@ deQJ acls ds dé JOﬁl})leta‘ﬂ?]eg

series 8F*§3 Nt era sequen yoinitrate additional ones of t he
series csf’nv«blmr@fthfsmrelrtaw%ns durl ng the user interaction and to initiate a
next one of the series of data interactions upon conpletion of a current
one of the ses.iTesmdtod cfallzem Diharding the ey f dasipiibg stifheongrend seeh tipf theldutagccess is

I nt er aCtcl)rgﬁéedlalsleagtqsmlcg;cﬁm@nr@th§QSextxna'scu@l n’B.XI mm nunber Of t he addl tl Onal
data interactions Is corrpl eted during the user interaction. 102. The net hod

gr ESI ?:Z)?E(]'J-g;—. r(#vg'grn?e! hﬁ%?f%&aua gﬁ %wrem t eCLilfae¥ aﬁersagtlgrq % ?re %gf{rrs?‘g:? el %d anéS Sgll.d aongnand regllues
i nf or mataisespndairnd paiohiot escuignba g prpsiing fropzeaet W?t@ﬁ ifusther F‘ﬁ‘ﬁl’&f’?ﬁ’d]?F st5p oftPFpiding
rot at abl a%lgltm saerarggasﬂ@@eﬁenmr diding mgtapﬁfaﬁﬁm kg oaxlitfo&ﬂ@&i’mdit'éssﬁg'lﬂra@amdt aet hod

i ncl udes ht r@g the stcﬁypof m eﬁ{epngn e us g‘fégc on %rti;e? %e%gl glane @orxldll;!iqg Is req&ggg ar(ﬁ) a ﬁc(egss tlilan Gses the

processing arra t°ron ata access uslng

ar r angerdga! StPregptmsfinV@ at“tfalﬂ H?tlﬂilfms?lblﬁd“dé‘ifthetsﬁ%°ff°P‘1“§‘Em30‘PFé1‘%‘F1 Si"ﬁ‘ée a§é‘}gF"é‘?§‘ bdf

dat a i nti@fi.acdthedrSad ik Beriod WEen ABinbr® tharnf poftb@df the 1B Otinvtperiod has etapred. St ep  of
providing said digital storage arrangenent includes the step of installing

the digital %5@%%@%@1&%&& aldtcaﬁmg@weﬁ&ed%a@ume,tam tith emtana staltaended

for physical access theret user ctl fi Jn of
wher ei n ‘@&Pﬁm?hﬁsé]?eﬁfe%‘toifﬂgv’@‘fgéﬁ‘gl“ﬂfiﬁars{ﬂ’aé’f grpggRet ShuRa e8! HP FiHe U4 rcontﬁ’ °

oper at i a#id pro@ssinga@tinglingit, thadher dredractihg hewstrhrgeradiiqyise @lto Hithor defjee thercpamayed perbinngl. WO
03/ 0259%g,, REH 44p02{ RARRA st:lnqge arrmgnemaitnh Q}ch@fng thd Binfihnk@0a 4B bR1aM inSeelcbns with the

:NP;[ ?rep{jlep%{c{;gﬂgsa%%gaée?%g{nﬁgm egstc){aéf z?rrg%gg%eglbsgch aflt;a?gl%i éore%%% gvgrrli%gne%{) ﬁﬁa@es Sﬁeastakrst
i ncl udi niga anrragloe eftsridwee hbdwadadractiingiuriad thesfird Hagreried rhamgedreint anéﬁeluserdﬁfepaj@ri@d
for recekyhBndacudyl urality of external interactions, at |east sone of which
require one or nore data transfers using the storage arrangenment, and at

| east sone, l?bjlt nOtethc% of Cf?a l\%'inglt'%u% e slléft?f rohmgﬁig erJ@élng Qrﬂm%%%ﬁ" mlp){n

conpri si ng: aflréri arr angement recelvmrg rirst one sai d

i nt er actPamsion @ fifsranney thy s¢r iesr%f fatyfaipractions Spmuegplly pytisfegdditopy) pregof the seriesi §dhent ;. a
second akurange aming thd B&r idedcednahdb Mdiat hsdkt dnd@ tHeisdrsd of Hawt igteragibns@prnicgmpdetiororia user
| nteract ), on ;e &b b dﬁ&&%ﬂ& GIKH?E!E seliQbr A8 bR s £ ¥RpilelaR Vo Bt alel@mbrh I St

data transter, associate Tirst non-user intéraction at |east
unti | a "HESer oftheadditiop dafadpigrictigps ‘Siﬁ‘?lete‘f’ﬁ‘g‘“%@%‘ésf’fﬁ‘i‘tﬁfacfi‘fn Cl ai m 106 wherein said
first interaction defines a second, subsequent data transfer and said
control arr angfefemtcthedof Elinf j08) eheeih sid digiebdatatseragdrarangerpentieleles ereechopigah seledingian o
subsequ Q&&tabk‘ﬁ&ﬁla fop;t&ﬁl@-ﬁw diZflal ﬁmft'JrﬂJtlo§ﬁH Qm&er)ﬁt'ran g&iﬁ:ﬁtr forl a%ﬂﬁlﬁﬁiﬁg 16dkion . rotdthb®

assenbly wherein th e.s e i nt a
dat a acé‘?ee ‘%“"%{’ﬁ‘&f‘vf Fi?%’“’ S VAR Y ‘ysa‘ﬁ g‘ﬁed S’H%? ST g""??":g “ﬁ"ﬂe ‘r°ﬁgw’ bl

subsequeprtrol of the prpgtsicg tangenent alpt?wgatw fPWata ARsess esing g mgiqt aéfa’tgﬁ‘a‘ﬁ‘s‘Fsé?nswe to initiation

of the first one of the series of data interactions.

103. The method of Claim 100 wherein the step of providing said digital storage arrangement includes the step
of installing the digital storage arrangement in the device in a way that is not intended for physical access thereto by the

user.

104. The method of Claim 100 wherein said interpreting step interprets the command to define a read operation

to read digital data from the digital storage arrangement.
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109. The assenbly of O aim 106 wherein said device includes an el ectronic
menory arrangenent having a predeterm ned storage capacity and wherein

sai d firswoasnasygenent | oads the el ectronic storage arran@emarsn2/gIsit s
predeterm ned storage capacity during the first data transfer such that
data | oaded in the electronic nenory arrangenent is usable as
electronically stored data without the need to access the storage
arrangenent. 110. The assenbly of C aim 109 wherein said device is
configured faps. miniagoddaemdl R0 vh@di G lidteypr&ih®dted chicthattathd dommandjpr ik efiiopradonnay

and sai d ass Sian arr enent for tracking use of the
el ect ronlvérgf?npls‘%%lfogg A fel toraﬁeffang%ﬂe assenbly of Caim110 V\/nerel n the

device is conf i Pured for using the el ectronical I% st ored edtJ egrodum ng
an audi o si gAd Pader e dnedn eifrogehanii fgtd YRR SRR PP GHTRITY 88 Br ed
dat a by piuehitytof dxyeinpignt@acias, t2i st sofic ofl @hieh requinerne ¢ranyrefslpte mangfsreebing ghe ﬁwreﬁﬂa’éaegﬁtfﬂqet

audi 0 si,gnaleasflomt, 8@9bt 2@ AGich Jfl&w Jttkecnéﬁsdemnmly%mﬂsﬁg m 110 wherein said
first interaction defines dat a

L.nclu
transfer as 4 ‘Bbafrfligf)’ﬁe“‘[fﬂreché‘d‘f‘ga&ﬁt A 0ésac’: "ét%i“ﬁ?nﬁrequméde‘fsgéap?lgrﬁrgdrebgtmeS age
capaci t yrroentenie el ectroni ¢ nenory arrangenent and wherein the second dat a
transfer, perafsé%m&lmgk%ﬁtm détéﬁﬁmﬁglmﬁaﬁlﬁ&nﬁnem&r is b @A Gictaidn; akpl aces dat a

in the el ect I’ d eﬂa a%emenig%de%r rahn g(‘)‘?l oE‘ tae attdatp éansftprr %s\(/)édzgt%s vl M th@‘?ﬁﬂmx\‘%@%ter%&

The assenbly? 87 8N sai d device 1nt es an extern

communi ettdsontilaneanganetiorand wherein said f| rst interaction or| gl nat es
froma comruni cation received by the external comrunication arrangenent.
114. I n a devoTehcianehblychf Oinal06 ehaxit sio vcihrernitioradefigs gietond, stequeaigieta aasfemge ment
a“d co “fs%Ng ﬁﬁ' arbe@erbife & Cho¥ib A t@expéulémec&w o oG08 S NiMseduldt REARLIRASer &id de@AST
so require one or nore data transfers using the storage
arrangen‘éentn‘em‘é’ﬁd at |least sone, but not all of which are user
interactions, a nethod conprising the steps of: 52 WD 03/ 025932

PCT/ US02/ 2898%. Thesweinkly vl lzam 147 vdtreip resubfequspiivgir ipadiemieqiireyrsiate esenst A Ay a

first dags@mﬂl)“ ﬁﬁ%@&e 8h%i 2 0Vss Ehhﬁg ak ﬁlﬁ%ﬁt@ﬁm&hﬂt&h&aﬁ alénlg OAtRYPEsecond t-AGRRENT |
determ ni ng that the first interaction is a non-user interaction; and

executing th qOJ ll'hf f Ztem to? Ciltauna1ra§ Ilvge';?ndstéllid Ll %clmﬁg(atn e}é&%g}e#n%o%l; Qﬁ&g‘eﬂé’ﬁt ha;l‘u?réa The

nmet hod of d ai n sai Interaction I nes a second
subs equ@rsdeteiing storaaerfgma@fy apthyperepgaid B CBmE Ao ds heLIEToRY SPaEcaFRETFBE Fn a
Subsequerdietdimméd storpdameityl doring e tfiest dag @hidfens@otitthatidr@rloatledtiretheeddc irain merhdr arrafigpenent

met hod gf, (Al et wg{%;eshn‘;s,lﬂ&,tﬁlypes@gu&m bS5z LBhERRGL I ON requires a data
access and sai h I ncludes the step of perform ng the data access

Chor 0’0o 5 TRE LA et S O SR o S PR e B
pr edet erminedingtvey age:idapatly tyludeneh ammptrfortﬁh‘éﬂng pe sf thW%Pntc?”d ﬁ‘s‘F‘é‘i"a‘a
transfers data fromthe el ectronechani cal storage arrangenent to the

el ectroni c menoy a@é’nﬁb@ﬂﬂeﬁﬁﬂﬁlo vRerdiRCietittas BhfRGEd DNistg e myhicallyrsard énaint t o

Its pr edeotduecI; m neuﬁllo s%x}:apam? &:n"%ﬁ)e%gserg%ys%%lfs?e%@%@%%lygié%aé {’}Qllaglgfygg ! portidH Gihlatra hat

the el e&tYoneé ore ata 1s e need to access
el ect r ofstitabretatd arredueedls 2utie datgahiedfonce118. The method of O aim 117
including the steps of using the electronically stored data in a
pr edet er m nedi2. Weyssaubly df Claiokiil fghargresaid first ifteracgiprads firepniplelakth ansferoindyding e frst 119,
The met hod Qfe G éaﬂomog-aagedm{ &l:e@dstt}n%re@elte%ﬁxﬁgd%ﬂaéééklaﬂabity%f 0 QAR IRmbS arkS@ehent N
sai d predeterm ned may erat e aydi o s ign ?

and wherein the second data transfer r ormed durmg e su sequent uset inferaction, replaces data in the electronic

memory arrangement that has previously been used.

113. The assembly of Claim 106 wherein said device includes an external communication arrangement and

wherein said first interaction originates from a communication received by the external communication arrangement.

114. In a device including an electromechanical digital storage arrangement and configured for receiving a
plurality of external interactions, at least some of which require one or more data transfers using the storage arrangement,

and at least some, but not all of which are user interactions, a method comprising the steps of:
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120. The nethod of Claim 118 wherein said first interaction defines a total
data transfer, including the first data transfer as a portion thereof,

t hat excew@93wk®3pr edet ermi ned storage capacity of the el @cTrusor/esssenory
arrangenment and said nmethod includes the step of perform ng a second data
transfer, as an additional portion of the total data transfer during a
subsequent user interaction follow ng said next user interaction in said
plurality of external interactions such that the second data transfer
replaces a pREdviRR Rfont bai@hRktioRH @ishd ¥/firs Had Bekfd adind tielRRttromasanphiawiagus| y
been used. 121. The met hod of C aim 114 wherein said device includes an
ext er naP™EeMistini cat i on arrangement for receiving external

t el ecommuni cétteroinige ha the frstintesfetiends HhoplyF AEPYYn AT ext ernal interactions and
sai d net hod batitkdeSird b tohs@Pduridf a fe@@r Mieagioa first external

t el ecommuni cation requiring a specific data transfer using the

el ect r omechapsoalk meh& oREiGim 184 mﬁg@m% naagnmeﬁfé;a sagnti AlscqRpR@id drdsfelaidane
transfer during a next user jnteract 2 é a ser ¥I ce. i ncl udi ng an

el ectr oﬁﬁcﬁ“dﬁ@?ﬁﬁf‘?ﬂéfrei‘eéﬁ@jé%ﬁ‘i?se%é’{}Psi‘?’g‘“tgaccs'%‘ba (RiHY T B G ce configured for
responding to a plurality of external inter actl ons includi ng user

i nt er act i ons}16afhemsthed of §lainpdé whergin thywbseuenhpReperpoiend P2 dtdicoessapd il gethed
speci fi Gcrl@t te bdpansBimidg the bidifacabQiGhl GRisthsdBANEY indfabtAgEeEnt such that the
specific data transfer is of a size that exceeds said capacity of the

el ectronic TRADHY A5 APGRITEN wndh B SSHDhSBONDENSHmoR abgShenBibiAAICTEN!
for loading t eectronlc menory arrangene itial

t he spe@ﬂer@r*emeda*efageﬂmaﬂ@fﬂ@rwhffamth fpst dﬁ‘ﬂEa"éfFféfc’s"t‘SFebSﬁlf“&ﬁ%%gif“&mm‘gﬁ‘é%“"‘?ﬁe

sai d capa@pdngntSubdrlettvaic meh@y smhgemert toped the devtrafic nbabrl ajrangengptag itsgiyHaterhipgd use
in a pr gtgl’g%e%giﬂl @gsdeleW1cal@ sé@@(ﬁQQUcﬂ[hgﬁﬂgﬁ%ﬁEaH; Qbred Wi istuGlblc RgIhcL1R: &R0 acteBs
sai d predeterm ned of data stored in the 53 WO 03/025932

PCT/ USOfF2@‘@‘8"7“*‘%1@6’?‘?%?%@“&5 ry arrangement; and a third arrangenent for
| oadi ng an additional portion of the specific data transfer into the

el ectroni ¢ mitoFhy methedroFlgioridhincldipe the piers efrsinhihe elgsaanicallyfstofep datd i BPASE™HSH ¢ i on
of the spegifickingdal & dekraishiany Whidahas been used in said predeternined
way such that an unused part of the initial portion of the specific data
transfer andllt‘)hﬁle %gtg(gdto'felﬁlﬁllll %e‘e&n% elemonxth?stégﬁﬁfais u&d%&x@p&&e@%rte@%aﬁse
concurrently stored int ectronic nmenory arrangenent. 123. The assenbly
of C ai r&?“&‘?‘za‘}%"l@ﬁj@?hg an el ectronechani cal digital storage arrangenent
such that the specific data transfer is stored by the el ectronechani cal

di gi tal st or &geThametripétaimt! 1§ werctrssit Sftancractonslefings aotd dute tmife adging e first data

ar r angenefer s on'?@n Chefebt! B exadREh tﬁquz'd@térﬁiﬂéd stoR@d Jaﬁa&@sof tha-aélttroan'}&nﬁ@rafr@bﬁfeﬁﬂand

control a eahngrngg ?tg?_ﬁteé)q a}fcmm]fxga secong da? trans ezra‘lasd a[n adc{msogal ggrgo% {@ Qltdatk Qalngf%rat es

| oadi ng*Y arrangenen ortion during
t he spedirfg esubntuertaest mmctlorlf?l’?wufgh@d lﬁétrUPethSfaéﬂon é‘éﬂ@ ?IBPII%?fF’SIﬁ@’éWEﬁf“OW“@I aim
124 whewrgi e stddfi @i @ isthd r6pladdh Boradalol @deldcGonally SBied daptiRr IR privasusigtien usher ei n t he
third arrangenent is configured for initiating |oading of the additional"

port ion of t % ”H]@El@th dro?&%inqh xgl%{:ein@gd é’ewcm&%%a%%uﬁlﬁtlﬁlraﬁﬁfgér&ﬂt férn Sa' d

plurality of externa‘% interactions such that al| data t ‘L g 'gifjf x L
el ect r offSERgfrEEY! telpogimuaiFations &y rag &l sgif Pl‘é‘ﬁlﬁé?fé’f{‘fmaé?’ﬁra?tﬁ?staf’ FEFgrTa 3“ éep

i nt er acbf reRBing 4 26 extdriee tep@rimphieriel requining 7 spécifia Hatatrgedaresiis tofele@ompanicStonageer ei n

the SUb§§aqg%: Gl axHi%QqutanEl@gp@&tgcldgtgtrinﬁg'l&hﬁr@§ nékt HatiferacinCeSS to the )
el ectromechani cal data stor age arrangenent and said third arrangenent is

configured f erformn ata access a |l oa the, a n
portion of tﬂzé 18 e V‘ﬂ??g‘ﬁ Sﬁtﬁornl*cr?bemf’ ne™ agﬂeﬁsggﬂ’é’]ﬁf Caﬁa&}' Salcg(%eg?egccoﬁg%ﬁ "127.
I n a dewvismediiericd phdilineef auterna| interpqtions finclugdregrot y*teéﬁtroahg‘émféhfpeﬁ%ﬁﬁ“ﬁ‘g’ whicl igigractiopsy

sai d deYéqQQS £ fic 9L @6lstdr @ the electronic memory arrangement such that the specific data transfer is of a size that
exceeds said capacity of the electronic memory arrangement, an assembly comprising:
a first arrangement for loading the electronic memory arrangement with an initial portion of the
specific data transfer to fill the electronic memory arrangement to said capacity such that the initial portion of data is

available for use in a predetermined way;

a second arrangement for monitoring the use, in said predetermined way, of any data stored in the
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responding to a plurality of external interactions including user
interactions, at |east a specific one of which interactions requires a
speci fi c watoaoesansfer to the el ectronic nenory arrangene®CTdiso2g9Rat t he
specific data transfer is of a size that exceeds said capacity of the

el ectroni c nmenory arrangenent, a method conprising the steps of: |oading
the electronic nenory arrangenent with an initial portion of the specific
data transfer to fill the electronic nenory arrangenent to said capacity
such th@lgcn{)mgmgwaina,{gem{ tiqgon of data is available for use in a

redet erm ned ori.n e o I oni c
P hV\sz angement }0{ loadmg 1a_ qu tlong%orpon o@@é(%pl o c%ré&eglgfg’qm& il @légg S n@ﬁglgl

nmenory arrangefen rring an ad ortion of the specific
dat a t r awesgssEntiaTeRiCY ‘hép@l obthe F‘t&‘h‘lpem?f’éﬁfrﬁF Ve%qcrdétﬁﬁ"é‘ﬁérﬁ‘th’cf‘ i P@bf’sé%'@ s34 hat part

of the lp;aaetdnahedp@y futtORat Ofundisbipass pawiififialpotkivh af therspeaidit data tatmifes Indittg sddeeshpattioed i n
sal d_Pr SRRl SL:MH BRANRY o yo%thnferg]%or@cnn b AUSEH: RAoky sRfnedute i Ni tial portion of

t he speci ata trans the additional portion of the specific data
transfer are _concurrently stor ect é)grléal%to”e”mé'gemen( angagmgnt -

128. The net Ilﬁn”dThéf‘s“ﬂbéYi"fr?lil?f”V\}ﬁ‘g‘f o eéeéim&’ealew ceH PRl tdes A .

el ect r orechahiaalsfedi gértddly the tlemtramgeshanics dinitpbsiasage arraggsepnt fohﬁ%mf?‘ﬁ‘ésa@ﬁlé%ﬁo‘l“f YAt a
transferngngeﬁ;tqysglqﬁgymgmmgnlalq,g,tn[;rgrrechanl cal digital storage arrangenent and
said | oading step and transferring step nove the first and additi onal
portions fromthe el nechani QSerBf LANIE B RMemb R infitkEs 108 E&E r ONI C
st or age arran?}ge{r:}r‘eﬁ?"phe%ai ﬁ?%?%%fé%g?usﬁr 58987 195 The rre(t)aho% of

Cl ai m 12&ctapienejony @&igﬁnqnb‘ﬁﬁlsﬁ‘bm’é‘%‘é‘ﬁi“‘?"rﬁ‘f“fﬁg&?é*?“f‘b‘&&'l"’ﬁ’?&“ the el ectronic nemory
arrangenment w th said initial portion during the specific user .

i nteracti on. 123the piFipkrarehin atraodemit ofi Glaidh 223 whitein the speciizyi inlerarfiencis £ yser iteacdanaed i on
Is a us%erk:ﬁﬁlg{hﬁﬁa&@m&ﬂgwﬁ?n@d Fok ﬁ\ﬂx%’tfn@foﬁdu&g)f @t ﬁiﬂltlodal%hl&dﬂ%ehhﬁuaﬁif@ﬂurﬁﬁa

initiating |oad In“?ﬂ the a 1| tlfona | lﬂ%at at a transt fer during a
subsequétpeagraser ifaghon yspid Pl of Sxierpp Eieﬁ?uﬁ‘f‘sis'tm 8" Xt &rhal "l hter act i ons
such t hakctahmbchahixblaigital stovade @ramgearsit ag inithed @Irim:‘tswmmm cal digital storage
arrangenment are initiated during user interactions. 131. The nethod of

Cl ai m 130 Wheseein pirlpRerd tbRSR EHART nerd Sf@NNairh MESENhaEih the Ruible@@itiuseeBteactidatequiracia8s t o

the electronec Pe}romec%anwfa adgtaaﬁosr%gg Elr% m@i{t %QQ@ ﬂﬁ%ax?gggenﬁ?‘!:o‘fhémh h)Q gerfoﬂﬁxlg%e S

the st ef®8f P&rrorm s Tess during subsequent . user
inter actdpfawceSSIaBQloadlﬂﬁﬂ?aa‘is‘éllo’ﬁabl??ﬁ@“éf t‘é’é’t“? e dEFé‘&ﬂEé“bﬁé‘ﬁP‘l“Q"uf“&H“f"Br recei ving
a user interaction and for operating in an overall environnent which may

subj ect the porhabivee atlediznoiécgoniienamon atrmgarethaniize adpacith gukdevisadorfisgied for e

 ncl udi 0, @l 1 ARLIEEDANDEALRLRNANE ELRAR MR Wiisd B eBnausarelch hlRod.n
sai d nechani ca oC

when I ?a L O et L ntg S ec:1 (gtatranstlerlsofa ize
ot her wi SWUiEH hPEfftdpta ransferipee egtffgﬁg’ﬁ?‘?%?f@n%%‘e%‘&‘haﬁ o= { S £hed™ or
pr ot ect iengeds aiddapedit of thaivetohia menal amaicusma g et depprising ﬁhﬁmqps%ﬂ d rrec hanl cal

shock at | ea%aduthhea:leLt}om hhEEbrPataRRhent Hitkiafl mmtpbﬂda SRt dag whridlr s tile@s of :  a)

providing an el ectronic meno range n the portahle A b)
noni t or i¢ %‘6‘0{“ ElcTi’é%?’a‘i‘gﬁT%'f'tﬁéafJ%‘ﬁmP'éuc i) th}%e tgi SAFE T C Ofdg) ‘?u&sbg f%? yaugagel ection

of dat a petleameidedonay;it he el ect ronechani cal Storage EI errent, c) copying said
sel ection of niéﬂ{oangftﬂe%gom@dﬁd REAHORRLBRRIc GRorPhrdh@@eEhement to the

el ectroni ¢ nenp ement : nd I
S o e e Bt SRSy B o RS el e

that part of the initial portion of the spec1ﬁc data transfer which has been used in said predetermmed way such that an
unused part of the initial portion of the specific data transfer and the additional portion of the specific data transfer are

concurrently stored in the electronic memory arrangement.

128. The method of Claim 127 wherein said device includes an electromechanical digital storage arrangement
such that the specific data transfer is stored by the electromechanical digital storage arrangement and said loading step

and transferring step move the first and additional portions from the electromechanical storage arrangement to the

electronic storage arrangement.
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selection of data for said particular use such that the user is able to
initiate the particular use of the selection of data, through accessing

t he el ectworBm23svenory arrangenent, only after the el ectromeahsn/essB7 St or age
Element is not in use and is substantially |ess susceptible to nechani cal
shock. 133. The nethod of Claim 132 wherein said portable device includes a
processi ng arrangenent for executing a control programfor controlling the
overall portable device and said el ectronechani cal Storage Elenent is
responsi ve t@zganemﬁmbd/&cﬁﬂdﬁs anskinhie oding sS@intlate Ryl Sdce@icingma atdngdreed by
t he proces rran t ex | east a portion of said native
code to con ?a? °m°ag‘é 9] ?pgcﬁfg:él eélr?lgggﬁg Storage Elenent. 134. The rret hod of
Claim 132 vvherel n said eI ect romechani ca Stora e El enent i (F HU » .
readabl e nmedi¥ Hraethod o Ghy 1Y Ve SRR EEHY Sa“rf’%é“"f PO RBVETBHT e’f"(’)gsegcess
t he readabbe thee ¢ indiating irgdingad di nigitiemdotien oithe ﬂqtmynﬁ% during p subgsguqrs bigF Wieragtigyinng
to a par K@Qurgf?}sdfut%l i 0i Gl (G SRNShING: vBihd BGRARRE iG] §iEBtoRUSSRRkIML €
to said shock erein said indicating step is performed after said
sensi ng a&f?‘&ﬁ&@%%‘f“’l"g“?‘fﬂ?}‘éd to the parked position. 135. In a portable

el ectroni c device confi gur ed for receiving a user interaction and for
operating i nl¥nThswsthed df Claisni3p whsrairebptsuRAIRERPSFriRJEras (i esifes £ At 6SI(ABT e

el ect r ORicGrofle¥inG@ dhtstdYE:E B pedant afIROCKsthod &iclddesi B i@ performirgitir gat@urcess during the

el ect rongchani ermtc§tctg)r age El ement which is susceptible to said mechanical

shock \/\/nersleqlrleé’au nd/ or writi ng data and which is otherw se
substanti al | Iess susce tible to mect}anl cal shock, an_arfran enment fogl[n ng
part of the porPaBriablgelcrires deves coRPEYs/I¥ 595693 et iSSP 38dYPPIFias M 3 §Fatt i ng

sai d el estimorscthizhmaadubi&t e geickleayrintevice o mechariid! shesk lveihilepiad indidmekn at | east

toali rg‘e@h%ﬁtec@%ﬁcﬁ@‘orag§ﬂhﬁ’ent which %@Qge?ﬁ;fb:to ﬁﬁrmmaﬁ&anﬂockgv%lerﬂ&dﬁb 8a/f \ﬂ'm-ng:dafﬁﬁﬁﬂ)r y
ecltro or

arrangenent interface ani r
recei vi iy %if"ﬁerw't“rfé?sgf“fam?fss b‘)“e%“%}e rahanigh e dd ‘{%h(’d FrpgiEe n%sal% e]ecrg?”mcmf"hae] user
i Nt er actStopuge Elencgeforsaid meghamichlisicogh @ feastits e limited axt% bagdorndthofh coyfpricigtths S‘smsé’f ed on
the el ectrongchanineal elé&&fc%ﬁorﬁhrﬁaﬂ@mém inGe p&taﬂeﬁ@fd@] configuration for

fgp%“hgg Zfiles P)frﬁ({xﬂe (g'ltn%%n sgr;mteracFlon to c'i’epme AP ax‘? cu?ar u%%%fr a serirep fon 8P %agi S*Olﬁgg gr ?g_ﬁgglng rr]rf n]E or

i ndi cat icligromechinicaltStorage Kereshit; t he sel ectl on of dat a for said particul ar use
after copyi BQopyh@ ssekiedibi ¥atstand ditatorkdhehiddESiagk Bleiadit © the @ledtrtniid haiosy t he
parti cul .ar use of the selection of data, through accessing the electronic

menory arr’ emgeréthe(rilt only after the el ectromechani cal Storage_El errent i s not

in use and i 9 aSerysnesne pleadprechagisal StogeFlantinspid cpyngseHadiRigRvAlRIBICl D436 The
arr angeﬁﬁé&flon(bfda@f&lsm pedbuldhi@seh haSigtiugtr P atid takltiete e pirelar usodf thel @i pfdavessi ng
arr anger{eo g}] achI;sin %ﬁ%ﬁ%’lpg n%rycaggyggn%ht (915yoaﬁgr%meiceglromgcgﬂﬁcEl%lthrengﬂerLcjﬂgs &Yﬁ'ﬁﬁl l
portabl e Y e nd sard elect T orechanical St orage Elenent is responsive
to a natPdissubya@iiniey supfretvi sty frdcessi ng arrangenent is configured to
execute at least a portion of said native code to control said .

el ect r onechani3cic n8hoy o GeinBB2weersn seidipdrtpiie dedgsyiciiges @ brogdsgng SEdngastentder exseutioka a.
137. TthrﬁBl gﬁ@@@&nﬂ&fmg@le@l’mll bW £ind safitleblroitle @6iida DHIR4:B 81ah &0k rePbfkivaga

5 oot oSSR B eRiabl e To oy 16, B AERSLISh ALESDISIRIL, SONAMIRY 1O
ot her wi sedrrmwcmgtﬂtC@nta?laalaplk@de@QlCIISEﬁgql?kﬂmi ch the sensing arrangenent is

| ess susceptible to said shock and wherein said indicating arrangenent is
configured t 34 THdhedbdvr Chien 13y Rhekealdhill tldcytonthasianl Storsge|Baint @nlude a dakisle addtaend

said se rz]%elnsr}% arrangement configured for movement to access the readable media during reading and/or writing and for

otherwise moving to a parked position in which the sensing arrangement is less susceptible to said shock and wherein

said indicating step is performed after said sensing arrangement is moved to the parked position.

135. In a portable electronic device configured for receiving a user interaction and for operating in an overall
environment which may subject the portable electronic device to mechanical shock, said device including an
electromechanical Storage Element which is susceptible to said mechanical shock when reading and/or writing data and

which is otherwise substantially less susceptible to mechanical shock, an arrangement forming part of the portable device
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arrangenment is noved to the parked position. 138. In a device configured
for access by a user and including a processing arrangenent which executes
a controwomsogvam for controlling the overall device, anPazgsobbsys7
conprising: an electromechanical digital data storage arrangenent
responsive to a native control code; and a peripheral control arrangenent
configured such that the processing arrangenent executes at |east a portion
of the native control code of the storage arrangenent as part of said
Controlf@&Qg&ﬁgﬁm&a&Qmaﬁ&hﬂhmﬁ@kma&aﬂ&ﬁhmamaangﬂmmmkmkhn@hmdMﬂgmamsmd
|nterface conf i gu gd for inplenenting said native code bet ween the

an mentc
pr ocessi nggarrangfeme t and the electronechanical digital stor

ar r angenment . YE3gectpic memgpgringrmegtatiaioet 3ty clremrrget ﬁf"raﬂ?ﬁ@f"ﬁf(} rdecﬁwmg data

r ot at ablierefi@ali @ as well as a head arrangenent configured for accessing the
rotatabl e ITEQ)I aehrst gon%}an&q”o Q%mqlhgsth%rm@act%glwmgfa par@r)xla} W3 &tla Bdide it oPdafa @Bfed Ol
sequence i ntended to nove head arrangenent from an unparked position to
a par ked" hpgefrempeghinicah flopgediematty er | detecting a predeternined status rel ated
t o head arr angeaenitcoig®htion Gncopfingshid gbrtfon pfiveta frprathe tlfvgomdqaaical ﬁ@m@ﬁé@@mmmq S

in the pALKAOLBOS) fhQBnenRRMH C) producing an indicati on based on said
predet erm ned st at us. 56 WD 03/ 025932 PCT/ gese /289 140,

h od of
Caim 139 wh g)raé Iuﬁlcgtnﬂ%arg?géxﬁenbfl‘pr 16(?1%:% & 6}1]1 tion 9 ta for sai anr-‘l; far & ﬁth er

dication i n e step
of st or iconying theselertith gl thay the byar inablgag/iniikt 'bftpaallc‘il@\m of theseleqtigh ¥ &tth @W“ﬁ*t?c‘tfésmg the

sel ecti \é@ét%m@%&ﬁ‘d‘r)nﬁlmlg)!mé’ne&dy Qt@ﬂhte’ecﬁEﬁE@alﬁdalmﬁﬁage Bidrlent i it infetahdigl subdtant@iigicsn 139
wherein the §teg 91 d]ym ng said indication includes the step of storing
tietﬁ &q?amc

the i ndi*t¢aY a predeterm ned register |ocation. 142. The nethod of

Claim 139 further conprising the steps of: d) testing said indi catlon to
establ i sh t hal6 Thsemdnesmant af Glamd didein pad Repble dhviqe slvgea f RSB BT2R§ BN 98 )

i nitiat iekgutidgla @bl prb@iedor GaTlliHihc Sediipnat: dore aiDvid A ubhehansa dtoaes Bmgerient

to the 9%5055‘?% d(ge) nzilnte |- &4 andfw)h d‘@iIl Ea%r rolccgguiig! afthd éMnﬁé‘Jog{' g@géj!ore*thMt le&pﬂ;oftﬁﬁ of said

sequence, cting sal termned status rel ated ad

arr anger?ﬁ‘ﬂf °°6?)‘§F“t“irﬁﬁa‘ %W“ﬁihaﬂ@h%?‘% Fﬁﬂ“éﬂ“%ﬁ?’f"igd’ﬁ'ﬁ Seleﬁ‘d? %fa?fti’ on based on
sai d predeterm ned status which at least to said limted extent,

est abl i shes weTtierangdrentobEiamadsvergie medrieckamethaniqahorgeg Fleaent 1963‘1614’6%43“62@31

The net hod, sgfsmgrﬁhéan%%nm%a &k ﬂov%ﬁéndto GRELE ﬂl@lea(ﬁlﬂﬂlﬂéﬂﬁ@ﬁh@S&&ng&n&j&rIWlﬁngSahgfdﬂ|

applied to the head avn a first magni ¢ o to
nove thé’thﬁgﬁiﬁm%l’r”?é%d’é%fa ‘g}o mt‘Y'n(‘-:‘-"‘h manéen%efltdsnleszsi% ]%t%g? %gg‘ &]{]‘%ﬁ%ﬁ&

cont rol sseégdietiearingohadesnighed @tf’épﬁt@f‘e ﬁﬁ?ﬁa‘?&fy af seifl fefeetion pitdatgplieywidSimgipgal

i nt endedin@enfRVEnd BB Regckedfkiaiigenent to the parked position and having a
second magni tude which is different than said first magni tude. 144. The

met hod of C %Srqn%ﬂg' cL Hh I' ?ela £ 9&@{ ﬂy%luﬂ:ganti ﬂ)@lu(ﬁxygea%rogissmgn)?alfg%@hﬁcﬂ keSS R d

t hrough step g unt 'l saitl Indicatron Is tested to establish that the head

ar r angerfeie! ragrmiorcongollingdheiorgrlideiiorh GTEPR AP et hod of O ai m 142

further conpei&ictgnetiageabdigpl doth storkgs arapgraet raygnsie eqr oy cahvloedgindtep (g) a

limted nunbg Eenglterai Lolifo? aﬂ%ﬁ%fﬁen@@cﬁﬁgu{eggﬁﬁ thit n@ Bro&gsinﬁ LRgeaiddt etk hidd®S pdréon of
the native control code of the storage arrangement as part of said control program, said peripheral control arrangement

including an interface configured for implementing said native code between the processing arrangement and the

electromechanical digital storage arrangement.

139. In a digital data storage arrangement including a rotatable media as well as a head arrangement configured
for accessing the rotatable media, a method comprising the steps of:

a) initiating a control sequence intended to move the head arrangement from an unparked position to a parked
position;

b) thereafter, detecting a predetermined status related to head arrangement position which confirms that the
head arrangement is in the parked position; and

¢) producing an indication based on said predetermined status.
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establish that the head arrangenent is not in the parked position. 146. The
met hod of C aim 145 including the step of storing, after the control
sequence wpd3ma®9B2 addi ti onal control sequence, a total nuaiyarsovgsopar ki ng
attenpts such that the total nunmber of parking attenpts is increnmented by
one with each additional control sequence. 147. The nethod of C aim 144
further conprising the step of: i) after having repeated step d through
step g said limted nunber of tines, initiating a different control
sequence for lmyﬂer,}gthtmcheaﬂg aﬁé}m%ﬁﬂﬁpﬂd&u{gbﬁdlﬁtﬁd’ak@dncﬁﬁ&itﬁeistﬁfbfstaﬂﬁ theThe

met hod Of (.a y {V]HXM] (I)'“(IE,‘SI rtla ntsd%atlon ?%e S¢ eftlv%%exie%glwrg ? one 0?91&% HI%(% uses a drive

dic tlon
si gnal dppfie arrangenen vin |rs magni t ude and
intended to m)ve the head arrangenent to the parked paosition and sai
di fferent conth Biemsbeflfton t%c‘fl‘iﬁdé"é“feﬁéfpé‘td'écﬁ‘gé?‘d‘ﬂ ARG g rs e SR SO
si gnal iimficenvd ed ptedetaibiue régier Ib@a. ar r angenment to the parked position and
having a second magnitude which is different than said first nagnitude.

149. The net h@ﬂmfmeg,@dfmaﬂq;%@mi?&@dnﬁnstu@%estt:;epf of produ0| ng said indication

i ncl udes the ste ner a interru ion. 57 WO

03/ 025932 PCH! é‘%é?%é‘g‘@’?°“‘i%*étg‘9&‘rﬁ‘é“hﬁ€%aﬁ6%i’“%g‘e Sé‘f"r‘ﬁ“ eé%‘tsg“c’i’rn the step
of confi guri mgpritidties avedditepd canire! saqepasrdar moyipe the haadraa?’t*éenfeetrm the paged R}’F’ﬁ‘g’j‘ sai d head
arrangement It)rhftesailtdtu{gaixkﬁdltlmﬁbﬁdoosequ&u@ Fe-delodihg salthRbetsRinédearl ¥BEd tohdae ranp
and the head arrange eTent cooperate in a way whi ch produces said indication
t her eby “CBRTITHI NG that the head is in the parked position. 151 The method
of O aim 150¢l awraueﬂ aﬂgddetﬁel ipdigagondmscd i refe emjﬂef‘ Fesiep atde9e) tosaid mited extent,

ar r ange regmlishkOrhethdd Mp hatl iggemainis @l iRGhikédpaditiopat h when t he head arrangenent is
received by the ranp in the parked position. 152. In a digital data storage

arrangenent i RCldi-Ag @ clif Ak k& FB Hnfol éeaue\ﬂelutes @&w@s@ﬂﬁa@pm hakgasent
configured f

accessing the rotatable d tg Wévgp” si ng. t he
st eps ofa”a“éﬁmef“ﬁ‘?‘tulgétﬁfsh’@agé‘mé‘(')‘ﬁ‘f’ frgpded @qt?éﬂt&eélet r‘ifr@’ﬁﬂ’é?ﬂt 't PHE e
ar r ange nmditon4! c@mol ssqueneypidiuk® the prersdf bsinga differera dyag sikmtintergledtp owrihe hidd atrdneamesetfi er |

det ect i NG ARpESRE SlThIEY sl ishitid® Wikl diliQenb@adai@ ik aRgaA®BNt  posi tion
i ncl udi ng the step of testing the head arrangement for reading fromthe

rotatable ne suc «£Ne head arrangement to read
i ndi cat es thg!maph E’OJ E%é“rm?]ghh’g%ecc Xng%\ Feast avay from the rotatable
medi a; and c)) pregideieirrighrengh tt‘n’dlue‘altsﬁlcb‘ﬁh%%esdestﬁht°§%\‘ibﬁs preebdteatrmeeryt Ahgs
153. I n @xkdipgiidorl data storage arrangement including a rotatable nedia as
wel | as a head arrangenent configured for accessing the rotatable nedia

and for movi 0%, 12 nRuPAYr kR, ﬂ@ﬁlhtergoqyipr@@teaa@afat us corrprl s. ng: a) 8 f| rst

arr angenent initrating a cont uence int engl move > ?
arrangement HYeRep@e ﬁ‘a’r(@é‘lﬂ°“glb%e§l(@38ﬂ“e§f‘t RO R (o é%’%‘&‘a“t AP (l%ct‘m nueb e
nmedi a; Bjtablishsipcioridadargengenent inthe parkel ersiterf- t er det ecti ng a predet erm ned
status related to head arrangenent position which confirnms whether the
heag ar rangemgheinﬁth@)dbftiaﬁl PaIKIEEheRQSled df bring Aufteh t}(é)corﬁtol[sh:juéxde Al sangeireat f or
producin i ndic on | et er m
appar at Jgnhgﬂeﬁné?’ %%%L'?m effper(ghlg asmé?l Stuhhqur;agg%trq 3 lélhnage%r?re r\)t§ rmé &%ﬁ?‘gﬂg?
st or i ng opdreithiepr pddigionabgentrohseguendgay whi ch al | ows t he i ndi cati on to be
selectively externally read one or nore tines.

147. The method of Claim 144 further comprising the step of?

i) after having repeated step d through step g said limited number of times, initiating a different control

sequence for moving the head arrangement to the parked position.

148. The method of Claim 147 wherein said additional control sequence uses a drive signal applied to the head
arrangement having a first magnitude and intended to move the head arrangement to the parked position and said
different control sequence includes the step of using a different drive signal intended to move the head arrangement to

the parked position and having a second magnitude which is different than said first magnitude.

149. The method of Claim 139 wherein the step of producing said indication includes the step of generating an

interrupt as the indication.
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155. The apparatus of C aim 153 wherein said third arrangenent includes a
storage register for storing the indication. 156. The apparatus of Caim
153 furthwo oceeps2 sing a fourth arrangenent for testing sacd/tisoziesyati on to
establish that the head arrangenent is not in the parked position and
wherein said first arrangenent is further configured for initiating an
addi tional control sequence which is intended to nove the head arrangenent
to the parked position, said second arrangenent further being configured
for thereaft . The meRddQE Ching 3@&1&1&&:@ i e EEdHTifEok tBd sehdgSarfasgemtrg dlitit rarhyefard

arr angegegg& sa1§ laeatl.l zgrafégﬁ Tngm 52 parkemogl n@lich gﬂg\%ﬁ‘ Q)trec'e1$edf tHg rtaﬂ?:{nd e HJaB %Bé%g:erft or

generating 1'¢ati on base determ ned status
when t hé°°ﬁ‘§%iﬁma?”f‘ya‘ﬁ’§fé Risficesisad indjcafippdhepehy ‘K’é@mﬁég‘f‘ttﬂ?eé’f"?d ‘515'7“’ PafiEPosiPar at us of
Claim 156 wherein said first arrangenent, as part of said control sequence,
uses a dri ve151sThgmeathodaPlkimald0 ihdudirg ¢he Isﬁaadc@ﬁwrgmm anf) hepd prggnggment foggompleting
magni t ugdee@apda it QRIG L Lol Gent DR NEHE), RIPNPBIRAL fRiiddie  parked position
and the first arrangenent as part of the additional control sequence, uses
a different ive WO 03/025932 P

the head arr ggr% [ rarg’ﬁ’fagé%% S%oﬁ’ée BaERed mcoug I't ?8%%150%%/ %‘S‘fgﬁazﬁ}ééaﬂ%lﬁkg?%ﬁ%&f i ve

si gnal ﬂn@k@d&ﬁmam§é$ﬁﬁﬁmaw&@ﬁﬁpﬁaﬁmﬂﬁWéwsﬂé different than said first
magni t ude. 158nitialifpe: capPBEG@ELISin@idedih &love thtad emidnguiified af oparked peaibn 0 g pirked
addi tional. control sequence until said additional indication confirms that
the head": arrangenent is in the parked position. 159. The appar atus f Claim
156 i ncl udi n tereafist deticteg aé’fefl‘?i"r’i@’é??ém"s ‘Fg‘Fd 2 BT RG ™ PH T ‘ﬁﬁ’ﬁ&‘rﬂ stHye B%H"ﬁl ng
at t enpt sheihég bresliement fod BradatgtiemiSqtatdRinEdiC oI thaddn igbitjyefbehcal ket taddl t i ona
control m&itHEnal access to the tota
nunber Or?%ggr%gptﬁe }fezQi agan\é@yentv}éw fént M‘r\ﬁff&ngi@%rg%g{lzs Of daim 156 confi gur ed for
repeati ng thé“%ﬂﬂ???%ﬁﬁ%"%ﬁﬁ??8Vmggﬁﬁﬁﬂm§ $%5 mit ed nunber of tinmes in the
absence of said additional indication. 161. The apparatus of Caim 160
further conf ilguinedigifabdatisiiogd aprigeropneinaiiding eroriable wesktap titll 23 ebpadsrersenesf copbiaricAg

t he he@(q a@ESEW%Me theQia tnhl&or%fnk@ld Qﬁl&h bdsiabh, &f ab@l‘atub aiﬁlpﬂgngl’ epeated the

addi ti onal C ttJél ?ﬂali%% V\;(‘]Ing Sxtlastx%g a cont(rflfr%equence m'té%g ¥o move thé ﬂegcpa%ang %t to ;Epgarked

appar at us of ? erel n°sail rrst arrangenent uses a drive signal
appl|edpmmwnﬁ@ﬂheadw%&ﬂﬂéﬁg@ﬁéﬁﬂﬁhav|ng a first magni tude during said
control seq uenca&o@radaﬂgmeetrr@le}dremr IaviRg b fredchfattd aitisangeneiid drangttet pogeomk ed
position rent dri.v. tended to nove the head
arrangene “? ﬁmﬁw %mganmga?n 1§g§#gggﬁn%&lgﬁlfferent control sequence
such that th@adlinfiﬁ@arnmméwv@cmglnlaﬁlca'?oaéaswggal%v@e&f&ﬁ’admﬁnu tude which is
greater than said first nmagnitude. 163. The apparatus of C aim 153 wherein
the third arnsngeantuge0Binalsehern shif thid srupgemens is tdnbguraddir ctatirig he indE8ign inThe

appar at 45, 9fichQlics e IRRa B HEIRcS8) GenBBhd oRdlof ARGEAERNT | nCludes a ranp in
sai d storage arrangenent for receiving said head arrangement in said

par ked positi such n, so r jved, the r

ar r angement é% X F;gfrétusl o%&launv\ﬂg w}\ﬁ;'em Sﬁlggl an rélené gchaﬁ ﬁggre% gﬁ fc{?% C F]h]gl ‘m

t hat t héndigma arrangenent is in the parked position. 165. The apparatus of
Claim 164 wherein the ranp arrangenent and head arrangenent cooperate to
conpl ete aniwl BEbpphe@ad of painhl S)uaker édiPriding a thusll anampgeaeiot testisg seid @dicationto spablishe

ramp in tl;[anﬁe @%rag%gen%%! rllol i the LaneQ EOQQH\Cagd §l§:}691 sLiH‘ ﬁl'st(\aﬂ'gnlg%nt is further configured for

initiating an additional control sequence which is intended to move the head arrangement to the parked position, said

second arrangement further being configured for thereafter re-detecting said predetermined status related to head
arrangement position, and said third arrangement is further configured for generating an additional indication based on

said predetermined status when the head arrangement is in the parked position.

157. The apparatus of Claim 156 wherein said first arrangement, as part of said control sequence, uses a drive
signal applied to the head arrangement having a first magnitude and intended to move the head arrangement to the

parked position and the first arrangement, as part of the additional control sequence, uses a different drive signal
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166. In a digital data storage arrangenent including a rotatable nmedia as
wel |l as a head arrangenent configured for accessing the rotatable nedia
and for nweoimg23962 a parked position, an apparatus conpri sipagrusay2ssfir st
arrangenment for initiating a control sequence intended to nove the head
arrangenment to the parked position after having accessed the rotatable
medi a; b) a second arrangenent for thereafter detecting a predeterm ned
status related to head arrangenent position by testing the head

ar r angenRhitiedhdhove Bakted@rafgeOdn & e piret pdsabl @cheeihadiSudhdrivhiggnalam i akicdndt y  of
the head arrangement to read. jindi.cates that the head arrangement is at

| east a\fxné@?romlf]ﬁe rotatabl e nedl a;, and c) a third arrangenent for
produci ng an i ndi cation based on _ said predeterrr(hneaﬁ st gt us. 58 Vpdd.t. |
03/ 025932 PCII8UBGPogygef Clamp!p6 cqnfigured fa{rpRineitis PR &5 BB RESLY f° addon

ar r angenmdiitioh anfirge tibtriglhbdd agangipent sstin heapadkkd gokigondevi ce and i ncl udi ng an

el ectronmechani cal digital storage arrangenent, a nethod conprising the
steps of: efst@tﬁiﬂeglf}m‘gs@cﬁﬁ,ﬁgg_snc]@al‘mgg_ca@ﬁrtg:aﬁﬁgaﬁema&rtcdsdnmueom Bindtretpatiang
operation of .t el ectronmechanical diqgjt t or : ng
Che ot ocBBl g e 5ATaReATs A FRispohad < Reodlont A8F pAlnARETE iy A
at t r i butegterfahpccqgste th fptappufnpar phrarking gfisPH| operati on. 168. The nethod of Caim
167 wherein the step of establishing said status includes the step of
storing the ssoathdsppaiatas d Clagy1 SetrinGdured lidr ep@titzhie additwhal sontre sdgeensralliggtd nymbey of
accessed I Bsald B R YaS@bg Processing arrangenment. 169. The nethod

@b
of d ai nﬁrn%g‘g vé]ereln the step of storing the status saves the status at a

predeterm ned register _location 170. e . nethod. of Claim 167 wherejn said
storage arr aﬁﬂeﬂ%ﬁ&paﬁaﬂ%ﬁfﬁg%mgg‘%‘? & %’f%po mﬁ'iaté{lgéglf\(?\ré tfong(él HReac b dle
ar r ange e brrapgeanieit gpUthegartkfdapositipo wientaning tepratadtbeadditignpleonugh seauertss widhipggdaumberof
positionpghle in a parked position and wherein said particular attribute is
head position and said status establishes that the head arrangenent is in
t he parked posjtion. 17 TIh 104 ' (=Y : of
est abl i shi ng(?%la{rha ATUS Cialﬁncﬁtljggeg%t sglg(agssttaep&%@%%%fa%s%ham%ph%tq tos}t;eﬁlga dhe d
ar r angemuireeniest hpvipg g Frsymagaifpedyripgsal ¢quie) seqyepes andripfendgrdp HBW%BF‘C"&P%"W’V I the
i ncl udi pgkddhesitoh £ u@f a Gbddht dive dighg iltdhéed St riavagehead aranpgeeen the wirkel paitifd desimgihee
C! rceuit dif{%r%l;t yn%rgl sé Qengé)sﬂéhrﬂgl tLé (Higerél?drge %ﬁ%cﬁ&e@ Qg%m%mﬁl@@mﬁ}% gr&l@?@ﬁ{sﬁa firskD
with the eaa arrangenent to confirmthat the head arrangenent is in the
par ked pogtittdeon. 173. The nethod of Claim 172 including the step of form ng
the flexible circuit having a first, dynamic |oop portion having a noving
end positi onee. B agpadumd ¢laimgl Shivhdreit thethinegeheementearsetreprtinte (P 2p tje indieatienabl e
medi a access novenent of the head arrangenent and a second portion that is
stationary r eésatte¥sata@s ot Claid BB vEerdisdid Sec @@ 6@ Fenidid WRN@R & ramP In stilfh@orkpe archngement
arrangenent _.and_.arrangi n : i £ DO 4.1 age one
anot nor TR Al QSR RR.ARG, SRENCAAL bl GREal B BE 00 P Ked
pOSi t i orTyReRtcPRECTHiRRA VaY Yhifigefsrisaif wdieonjeeqtmmghrb e eadaransprent iie Hark
Cl ai m 1pitvherein the step of formng the flexible circuit includes the
steps of defining an electrical contact area as part of one of the first,
dynami ¢ | oop lmiaﬁ;@raém cBAl (4 SREGNE: AR 4 QBmANEd hQd SMafi@mant 6optaa8 complit t ON
as part of the other one of the ,fi.rsta d nam'.cthlo 4 orn.ggtgnmgl@dsafgai f%'ation
sect i on *pUFEIHASTRER bE PrA] rARRr BTN e ed DoiBe reranf e BaRed POl POt 5 P68 r ked
position causes the contact button to engage the electrical contact area
t her eby conf il¢6ninadigital data storage arrangement including a rotatable media as well as a head arrangement configured

for accessing the rotatable media and for moving to a parked position, an apparatus comprising:

a) a first arrangement for initiating a control sequence intended to move the head arrangement to the parked
position after having accessed the rotatable media;

b) a second arrangement for thereafter detecting a predetermined status related to head arrangement position by
testing the head arrangement for reading from the rotatable media such that an inability of the head arrangement to read
indicates that the head arrangement is at least away from the rotatable media; and

¢) a third arrangement for producing an indication based on said predetermined status.
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t he parked position of the head arrangenent. 175. The nethod of Caim171
including the step of configuring the storage arrangenent with a ranp for
recei vi ngweas@23yead arrangenent in said parked position swech/useatgssmwhen so
received, the ranp and the head arrangenent cooperate, as part of said
confirmng step, in a way which establishes said status thereby confirmng
that the head is in the parked position. 60 WO 03/025932 PCT/ US02/ 28987
176. The nethod of C aim 175 including the step of configuring the ranp and
head arrange ﬁf@% a fi@[ce QQMg%tp}oE@smgaHangénﬁﬁttfcﬁr|c&ﬁlalln@aab4'ﬂatlbﬂof(ﬂﬁ lévide MdSi@ivdinpar ked
position v\,henh e]d tqt arrangenent i.s croecgslmv%]gstplx .Lhe ranp in the parked
posi t i offcctpReFhanipl diefal dpraeg ananEeAeny A MR G TREYE " "Sard st or age arrangenent is
sensitive toesrblshingy stk ofgpertiulansigbitarclaipye @ﬁtﬁ“&l"f‘?e Bseposecegnich SR TAEF t hi n
sai d de\g;rag,genﬁmdma he step of establ i shing said status includes the step of

measuring  Mechani cal o SRoCk LA fo Rl s Blidr se 1@ FHBE VGBS
said attribute gq}fﬁ? Sﬂ% TTBE N tdm 19 S&gggﬁ&lgtﬂgﬁg%{%&ggggpitorage

ar r angenedtiod ncl udes a head arrangenment configured for novenent including
a voice coil notor having a voice coil supported by the head arrangenent
f or nmovement 168i THa mcthel of GlaimClE7 glprdin thxogh bficoridiching ppidstatvp ippledes e fidp ef stpripgide status

wher ei n 1r§aavlza9 wRLERR 1 TBRAS WL RUNEE NARIE e oShRCnEBNLl Plosessid bitifemval t age  of
the voice coOil 1n the nagnetlc field respon3|ve to sald nechani cal shock.

179. The met h@d of etgd% I%SW eeelined)e ste afl or1 %C;taﬁg ”&?mta avﬂréagt%g‘éd rgg}s?er
voi ce coil pTc}‘ﬁé“ tfo g hechani car erernt
neasurimgmnechanlcal shock noni tors V|brat|on of the voice c0|I |n the
magnetic field. 180. The nmethod of C aim 167 wherein said storage

arr angerrent i1 . B fBthdd of Clair0l 61 @RgpT saitl tivrege amalgdnrag irsludep 2 Biatable gitdisk wehis abead ai d

stat us Iarrr]a elilnqgt%ontfg\ged§$r vteIentq;aQ&%rtﬁer}gatgbﬁmglg%'ﬂ&ﬁloﬂbfemar})aﬁﬂpgsngh Wd%@cm
El ement “to-serve ssal I bute 18 rein

1,
sai d st GHERFEICHH PHRYE 7T p‘ish‘ﬁ‘} ﬁﬂi%@? sigtug ?5'?%{’?1%]}‘@ }‘gg?fpyaf’%ﬂné'ftésd" ‘ggypar edspﬁf]tr]lonnot or
and a head arrangenent configured for novenment to access the rotatable
medi a and whetieTin nehei of Gl 166 wheesiyrthd steprpfivgjabiishing saidt stpunclpdsehere o wonfEmise b of

measur i g nEat@hkaRa sﬂ/g%hﬁ&k&j)‘gg@fﬁ)n said spin notor as said particular
attribute. 182. The method of C aim 181 wherein said rotatable nedia nust

reach at | ea§1;2 ‘}{,ehme’},' %“%'H gtccloﬁééurfng ;he Q&gg%%?an éﬁehth@lb bﬁ@cﬁ)le circuit

arrangenment and es a %S?eh sald status includes the siep of
changi ngjorgm“tjcosttoé{‘t“&@ld\}%ﬁé ﬁ"anée&leﬁi aﬁ‘d(fP’éP‘é?EfP‘é‘g Wé’ﬂ‘l’“%he?de’éfé‘ﬁé‘gemt e HPa e
r ot at i oRAdngskehiaGh thyparkk8@siticche nmet hod of Cl aim 182 wherein the step of
establishing said status includes the step of maintaining an established

status while 1';3hﬁ1el;ngﬁlélto'f @QE’H 17Y ﬁl!:lﬁlﬁrlgttﬁé st@@&f@dnﬂ§gﬂﬁéﬂibfd c@cu@ﬁvfn@-h ﬂstl’@ﬂ@ﬁcl&bove
said mninmumrotational velo

a. device inclu Qgessing
ar r ange REHD" bppe 2eying Bt P‘?Sh‘&‘eg ﬁ‘é%&f”%“ﬁ thf AR FageEd ANE ﬂ%@‘g‘a‘%lag o
el ect r onmeednantiotthd heali agprizethentnds mepad portion rlilgtefrﬁemnalh slAtiyRgo wiziable Qtde’f‘t?FféSS ﬁ‘“@tﬁﬁ“ﬁ“‘an d
a head af &mm@gm&&m 5&%@%efn{3$m@&1@ BRSdch@ portifte tol'eﬁga@etoabzlnethﬁ'ﬂdﬂ vay ahich f or

novenment away omt e rot ata Q met hod
conpri sic Hgmf ?}gbd arranéement 18 }E%Posgion \9he ﬁaaci( thxﬁglh%lLo &tg)rq?_dangen_ent by
testing the head ar ranogerr_ent for .readl from t he rotatable nedia suc

that an i nabilT4 Ty mgthodohglatnelddwhgrandhrptsprafiiormpng the Bexple ot ingludes t Hieps °ftdﬁ§‘“ﬁ§’éd

ar r angeRR&ical Sntat arda@gait ofoaayf te fisHdinheic losotogtioaind eaidwedhdyort@mghd forming a contact
button as part of the other one of the first, dynamic loop portion and said section portion such that movement of the head

arrangement into the parked position causes the contact button to engage the electrical contact area thereby confirming

the parked position of the head arrangement.

175. The method of Claim 171 including the step of configuring the storage arrangement with a ramp for
receiving said head arrangement in said parked position such that, when so received, the ramp and the head arrangement

cooperate, as part of said confirming step, in a way which establishes said status thereby confirming that the head is in

the parked position.
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usi ng the processing arrangenent, nonitoring said status for use in a
further control operation. 185. In a device configured for user access

i ncl udi ngware3mkaaz r omechani cal digital storage arrangementPCTArs02/2898Embl y
conprising: 61 WO 03/025932 PCT/US02/ 28987 a first arrangenent for
establishing a status of a particular attribute related to operation of the
el ectronmechanical digital storage arrangenent; and a processing
arrangenent for controlling operation of the device and for nonitoring the
status of t herepeie ol RClaimAl7S éliHg hekOy of b Bgring the oy inhbiad oongemott foopaptingon.
186 The, a38ElPluYio ot Bl paﬂéﬁaﬁ EGEh B 22 Shafdns s REARRGARERE i 6 GARE ] gur ed
to store? atus 1n a wa owst status to be selectively
accessedosif® or nore tines by sai d proceSS| ng arrangenent 187. The
assenbly of Claim 186 wherein the first arrangenent is designed to save the
status at a pr7ethemether ofigkdim Iceghesinsrid htoyega biramgrmn fs sereit edamishenicH ghoplr g s si ng

arrange gaghrnally %ﬁﬁsed NaToN @ﬁlﬁ@mld%xc@fmdQC@emf 1821inhg i sAnsSiadidhesSthafef fneasuring
ar r angenent rotata g\qjg}mt@s a head arrangement

confi guf"éﬂ’a'f‘cépsg??g\‘?’é%srﬂdSE"(?geaa&’&“é?“ n't’ﬁ e”??)s ‘3 e nedia and positionable in a
parked position and wherein said first arrangenent forns a ortlon %) the
storage ar r ahffethemehedoh Firguly uberedysaid gerags P #i Yy mg‘a?eaa%ﬁe%mgge T BT Bh
the pakboidaidht@tcludhd avioldtidod mofor AR d violéicod fuppdited tyalgdhead niraggendnmosmeh vithtit  t he
st at us conf| wh . Fds s BRI bt

189, Theoace LB REh Mkl tgld R LaRLE ARIEPR Akl rRk ARHREERE SRR LB
f1 exi bl efteg W@Eﬁoﬂl“‘f‘bﬁm‘i&%‘éc figid ’ese‘t?ﬁt’ertbfal'di‘?fgha'é‘%l ¥°%ead arrangenent in said

par ked position and configured for cooperating with the head arrangenent to
confirm t hat 19Beinetal dCkangewrn stid hdahartahemendyikeetes ﬂvdsinqo'tbr?SPm].SQ/e‘O aThe
assenbl y, . Gfqild b LnkSRedh gk Qéprbf Ingh@unﬁlé Béchdlc st Bdaktdrs Vitistlohl 6k vaicd doil Gilthe

dynam c | oo ortion having a noving end positioned on and noving with the
head ar t”ﬁﬁ’@'gcncg Kt duri ng rotatable nedia access novenent and a second
portion that remains stationary relative to rotatabl e nedia access novenent
of the head &0 Bhepetrestof Clay IR vjkserinseig Foreas atraneaqment ispprsitive tyRmPeaBEgAlt oY POl ons
engage QAMlARD kR atub Mcldiedvrystepbi ntchsufigdniptramsre tvhigi satdiS@rapeBlemearts arvg e tiribge. | n
the parked position when the head arrangenent is so positioned. 191. The

assenbl y of gla’i"lglm%t%g)d o\f\’eﬁﬁrpl%mw%% el stsrtg% alfrdnéeﬁlent HQME@moﬁta{JIQQEHIaQQEtEd WA sand
said second portion 1ncludes an electrical contF\ }g t he ot her one
6ﬁxe(€aan cremth

of the 1"}°P°§‘t“daHﬁ?ﬁ%ﬁﬁ‘f’émf%‘d’ﬂﬁ%‘ﬁf‘f"?6‘ﬁveﬂﬂﬂt°§%ffsﬁm§5’@{a VRN el des a
cont act clfitrbingbaig stas idchiads thrsreaiewdtsurof rotahiaalvelogty affspid sripematan s spid pasticulprettiibiiek e d
position causes the contact button to engage the electrical contact area
t her eby conf i gaeihmﬂ)f PRKIE fwRas shill AabE mtdkembigach aritng@mentotatibGPyelodiye

assenbl ﬁtﬁ acgglsfqara ergea arran emeelr’ltealnd1 the s?lp gf efstlabrh g%JlJ %ﬁl}g %@ﬁ&g th!e q loi’lgl mg s tiRs &'ﬁyh

receivi Fangenment  I'n sai d par position and a contact
arrangem‘«eﬁl@talfa@?mdngeaﬁmtbcWI“PIH@‘%@&H’GQ?‘Wangerrent such that, when so
received, the ranp and the contact arrangenent cooperate in a way which
produces sai Us3sTrRindSod diChigbig2 elpndin thensien of ebtibdishing sairstalve mcludesthe step ofreaintiniteat

posi ti OQStab&sgxgd sta&b@hlg%l%%mgrxl \gfomgré’?ﬂam wifhén a%%[xﬁin@e dobe szﬁ@;ﬂiﬂmﬁﬁl@'otﬁl@ﬂt Rfotity.
arrangenent are con igured to cooperatively conplete an electrical path to

?g‘g};l r nm tS ﬁled gg{gg auc gxgllr x%g%%ro\é\égs?ng agrglgemrég"&Or C(?x'lléglﬁng%pera ion ofI the dev?cg ?Ad\ﬁ%ﬁd&?él ant he

electromechanical digital storage arrangement having a rotatable media and a head arrangement configured for accessing

the rotatable media and for movement away from the rotatable media to a parked position, a method comprising the steps
»

of:
establishing a status of the head arrangement by testing the head arrangement for reading from the rotatable

media such that an inability of the head arrangement to read indicates that the head arrangement is at least away from the

rotatable media; and

using the processing arrangement, monitoring said status for use in a further control operation.

185. In a device configured for user access including an electromechanical digital storage arrangement, an

assembly comprising:
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62 WO 03/025932 PCT/ US02/ 28987 194. The assenbly of C aim 185 wherein said
storage arrangenent is sensitive to nmechanical shock and is potentially
exposed twerostoesme t hi n sai d device and said first arrangememusos289nfi gur ed
for neasuring mechanical shock wthin said storage arrangenent to serve as
said particular attribute. 195. The assenbly of C aim 194 wherein said
storage arrangenent includes a head arrangenent configured for novenent
and further includes a voice coil notor having a voice coil positioned in a
magnetic fi ehggst asraigdnemi)&aabming a staubppofattRdar byribhib elalke adpaivasige edbméchdnical
nmovenent,. ttrllqrre\é\namn an d. Wwherein said first arrangement neasures an out put

vol t age Gt thevo c0|1j in the magnetic field responsive to sa

nmechani cal sheeRss8 a%geamt fos ppoigekling oRer4en S the dige and fre mauiaRtey B of &‘F Bt
wher ei n agaie fon ea ch aFirthangekipdratiéh. Or at es t he voi ce coil responsive to a
mechani cal shock and wherein said first arrangenent is configured to

neasure I'TEC h @sﬂsi ﬁ@lass CQ%@Qw&&m\éh]@ fiddabr@iRerftht is Jomul’é&)lo €tBre @A kthtud ifla ¥dYEvhich
magneti c in said storage

|d. 19
arr angeﬁlé‘i’ﬂs Ei‘le §‘ar§5é‘h%° *t fc\}velytaﬁcest“élr%%‘?’ U g’élesalfﬁ & ldisgpmcﬁfm?% TSt arrangenent is
configured to neasure tenmperature within said stora e arrangenment to serve
as sai d part i&ufgessebbyof Blaimel 86 wiegg: theffispargagempny s Jesigpeddy Sé‘ierﬁ'?"f%'?)s PhHRPEETEd d
St or age r@lskabgeinBsiheckshB) tdRGestng @brztradal. € medi a rotated by a spin notor and
a head arrangenent configured for novenent to access the rotatable nedia

and wherein sai . .hLiLShy @Eﬁﬁﬂgwﬁe% saill §or§g9@,fr4nge%ﬁ%cm§ama§mkms svataas heanal

velocity of said spin‘nmotor as said pa attr ssenbl y
of d ai WTQ@S‘CU\‘A‘E@F‘@FW farroyemeBt L et s ﬁ@ﬁ’ﬁeé“eﬁ‘ﬁ?tdp?sglﬁ ahpé{‘ta pf“ée f’ piigh an%n%ﬁﬁ%

r ot at i onad firu@irapgdntent forfrpr poaioe &iw stosetatrangéresaictomdigwredfgresstehtithing add Sttah'e infrglgtigy to the

arr ange%]a} a?mﬁ@ergf b(gxlﬁ[;rﬁg tht Beaf LR ﬁeﬁﬁi:}dtha'i et cadfitRIwhSRdr he héad ﬂiaﬂé@lnalt isiedi a
reaches the mnimumrotational velocity. 200. The assenbly of C aim 199
wher ei n HREFEPPEL ar r angenent is confi gured to maintain an established
status while the rotational velocity remains within a certain range above
sai d m ni num! $PeTheriseri of Gleimgd$ vRereimtlipptorapgamaneerap} ipdndesgriiFTibje FisH! frrare iser
access. cbﬂ&@lluﬁéd;hxa Qea@-ﬁ“raﬁéeﬂéﬂt ﬁl@;ﬁﬁﬁd‘l@d’ﬂoﬁﬁin afili (@hfligared foi @bpagengaith anred@ntgemannto
assenbl Yool rr@rtlth%hea - rtst g%%g@qt for establishing a status of a
particul ar ribute r%lma'f ration of the el ectronechani cal digital
storage arrangenent testin the head arrangenent_f di n romt he
rotatabl e med a%ﬁifﬁ“by Fla’aﬁggﬁ%fbﬁ"’lﬂi’et’w‘gf crrey! c“r‘??é’&’ség’%’ﬂ’ég’ °g P BAd

est abl i st@sg enagossianed orsdndnering with tht hepdaraimemecht dringanigletienddiajperesy rovement endawagnd

from the, Latat RRLE sidel 961au@rmm@mm RRS&EH glo@ﬁlErﬁﬂlgﬂrﬁedatanzfn@JmeﬁlQﬂingdﬂ|51|lch oGt
operation of the device and for nonitori nﬁ;cm{J Sg}t s of the par CaHJeéj‘r

att ri but® figshd EF§‘§‘d PITHoRs PEReE ps fmoglgﬁ? PP VBSRERETS R ’?d TREAR

el ect r opesthanheadie hetl graagmedevd etidnak| udi ng a rotatabl e magnetic nedia and a
head arrangenent configured for novenent to access the rotatabl e nedia and
for noving tWIaTT{EaISM dﬂoﬁﬂlb@ﬂhere&l’bna&'ﬂﬁﬂm{ yynﬁﬁlfﬂbb}j pitiagand s@d skdofidgfortion

arrange ma{?x%es an elecgl a?golx'llt(%clzt grga ar(xd @9 aﬁetr !)n% gf tﬁé fgg Qikm 1&)9 &{Pcﬂfaﬁc{ sgﬁ s&&ﬂ&)orﬂ&%lcm@ég

arrangenen posi an e ectrical interconnection
ar r angerseniet bP'i‘P“élI'Cé %tﬁoce&renteéfhﬁﬁ?ﬂ a(’i‘é.'tgF’B‘?i‘ P Ehﬁ P"é‘ﬁ? BPsHfaUse heS ARSI 13 BB e
in 63 \WRBLLHDAaParB Gk cb)SORAnRBHBe parked position of the head arrangement.

192. The assembly of Claim 188 wherein said first arrangement includes a ramp for receiving said head
arrangement in said parked position and a contact arrangement forming part of the head arrangement such that, when so
received, the ramp and the contact arrangement cooperate in a way which produces said status thereby confirming that

the head is in the parked position.

193. The assembly of Claim 192 wherein the ramp and contact arrangement are configured to cooperatively
complete an electrical path to confirm said parked position when the head arrangement is received by the ramp in the

parked position.
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controlling the head arrangenent and which electrical interconnection
arrangenent is configured for receiving said position signal fromthe
first arraogemesss2for a control use. 203. The assenbly of PCraiSoe/2927 wher ei n
said first arrangenent and said electrical interconnection arrangenent
forma first portion and a second portion, respectively, of a flexible
circuit such that the first portion of the flexible <circuit cooperates
with the head arrangenent in a way which produces said signal when the head

arrangement jo5 "l*hgasgebr@]y opéglkaqgk \9‘9§lntsild)§%ra%g Q‘ra]%é%%erﬁ @Géﬂﬂﬁile mﬁ&haﬁlﬂal %cktah:ﬂs
flexible circuit ceives

or
assenbl e PRPTY %@?0 Sé‘id ﬂe"é‘%\%’g “1‘“1 ’gf’"aﬁe?“ﬁ'ﬁ lsé?%’ﬁ‘f”ﬁ fuﬁrcnfeasannsg Mgchy ?ilcal i ch
r ecei vesitlgasiad stoegedrargemeatigerve ptsaif pertichler afribnked positi on and whi ch cooperat es
with the head arrangenment in a way which produces said position signal
when t he heaghsame aﬁhgmmnctlaiins 94 Wheteli aiddrdge hap@sibit indidearidadsanrgeradneotfiziredfor

I nterconnect | of ANPETE DL ! vin LiholiG&d 1Y £migh&ic RAS kdid RRe Siignal
from t h&°ral nta%é‘%@g eesagosceeng OQOQPJ o@g?ﬁﬁqc 1%0 wher el nmsgal (Cj hegd ar?angene t

i ncl ude@Pzﬂﬁ‘n@?yé‘ﬁ@?@éﬂanmﬂlé‘tfwvea?’mhﬁ%vm@d whereigisai{ Grpt AEHEEHTHEET BG BY "1 east
one headblfglof BE@RS &dilngthSadgaktioBad raspamsitle Wit mrcienis hdckad orbjal ed saet uat or arm
i's grounded and said ranp includes a sensing line extending fromand in

el ectrical Cmpﬁs%;biqulmnﬁ% »ﬁ@feg szfni%abrla@erﬁdn{ \Q&Httts t}ﬁU&& chil@dpotsheto a
el ongat ed actuat or ar yunds sai d sen line in the, ﬁﬁ arked, position.
0

206. | nT5eEpRkebeck Weﬂ%{%fa@a@“ YPHFRYL” 8°é‘§%“cet°| GRS 4 Riots NG SUPpOrt i ng
a spi n mevade chibn the mhgatticliggda magnetic nedi a di sk and supportl ng an act uat or
arrangenent for accessing the magnetic nedia disk using at | east one head
posi ti oned Orp7amd£s§etnaiy 0EOIEimQB5 WHeLinagd duaige krrafgemani § GmBtMe to tanpeams@ndrhiy first
conpri SI emer 15.C 1(g:1§r£dt I%Lasuraglgﬂ’eggltl%ﬁ&l 'sanrLto %g ﬁl@%@%% sérwrtl, a@Jaﬁ%&rﬁduﬁﬁJﬁrlbute
comuni E&tton vm?“n Said actuator arrangenen an confi gured for form ng an
external interface to the storage device and furtq({ Hblg £ tzﬁ%%hagt]nat
at |east a p&BtThepssrly o5Grig 14 ‘@E‘Ee}"ls?i‘éﬁmr?gﬁi’rﬁ‘f‘%%’ﬁ%‘&? IOharrangenent 1 &P
support edtotnﬁd slch Chriagyensénng@nfigandfoamqyamdal th gecens mamgemmdna@erb‘rimemedd fygr asabgent

porti OnlsQ L& fS»‘r'n%%hﬁdg%lnoﬁameﬁ%@Qﬁﬂﬂ@ﬁlﬁ R%lordt HARGEARN ik, T ecei ving the
distal end of said act uator armin a parked position. 207. The assenbly of

Giai m 206 wh GG o?&ect154 i< SLEAPASEL B f BREGTR AL RFbHARR:S
flexible cir $EPHi°h St °8a°d portion of the electr!cal

i nt er corfimegsts thealpadangmﬁtan@h&fmﬁftaé@mw‘Slc?i’ég"rﬁ‘tﬁ‘d‘s‘ihi’f@e 532‘68“‘5 figaidwBlp| y of
d ai m 2QZaWRREE e mSahsh Hhw@xi Bi@inCi rcuit cooperates with the actuator armin
a way which produces a position signal when the actuator armis in the
parked posi tb(ﬁnl”hggs emcbgloglenlnqgé \Qlegln%erﬁ?spdrrtaném%enGQH;nEQ%@gnafldpa'in ankdtBMEdd8RLLI NQ

t he position signa | east said portion,kof electrlcal
i nt er cothischerespiongt YeloRa FRRAE W'“?‘O‘Q““*Fffé“g&%bé’éer?ﬁ‘lj V‘“B‘f“md’%"o PR 58 ™iher ei n t he

flexible circuit includes a first, dynamc |oop portion having a noving
end positionay. Iomdamdcmﬁgwen@rvwrtaweismlu elaqﬁPla‘??Eféﬁéﬁtg“”(Hﬁ?r?gﬁg”%ﬂ‘ﬁ‘é’taPc
medi a di,glRceR%SinkY the head arrangement and a second portion that

remai ns st at| nar gne i a.dj ea
arrangenent &PF'aH “é‘aneme}or ““t%hst}‘{“g%% °f fapa{ncu n éﬂ% g%%%ﬁg%%&taﬁgﬁthgﬁﬁggg&‘ﬂ 1

one
anot her digitel sorygagrrapgrimerhi biotitg thasadapzneeniepidordine frogy fPeafﬁ'g'é%fmdla sych fhﬁ‘ af Héb"ﬁya?f ked
pOSI ti Oﬂlemgﬁ}raﬁé@%mﬂmd afabiRRhGLRMAtatuS thStGheDEE hirdngenedl is a3t awlihfeoratsaetaritiley of
Claim 209 vvh%rel n one of the first, dynamc | oop portion and said second
portion mefih@%des an el ectri cal cont act area and the other one 9f

first, dynanderodsnpapesentdir opeplling Priradaeof hedvisnt fooRottDe (g dausy %EE“W?

03/ 025932ibREDF WSR2 /2BQBdhrolepadiact button such that novenent of the head
arrangenent into the parked position causes the contact button to engage

202. In an electromechanical storage device including a rotatable magnetic media and a head arrangement
configured for movement to access the rotatable media and for moving to a parked position, an assembly comprising:

a first arrangement for producing a position signal which confirms that the head arrangement is in said parked
position; and

an electrical interconnection arrangement in electrical communication with said head arrangement for use in
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the electrical contact area thereby confirmng the parked position of the
head arrangenent. 211. The assenbly of C aim 206 wherein said parking

ar r angenewo odfoeisazies a ranp which receives the actuator @&Cmusn2/zs8d par ked
position. 212. The assenbly of C aim 211 wherein said ranp cooperates with
the actuator armin a way which produces a position signal when the head
arrangenent is in the parked position and said electrical interconnection
arrangenment is configured to receive the position signal. 213. The
assenbl Yo@bnideloRintid 2dadeMaR bRl which albHicliRAGAaln aBhALDE ca@lifirddSorgicaunded and
sai d rang. 1 ncl lﬁes - ;sensi n tfl ine extending fromand in electrical

comuni RPHYE N TR TS AT e TEERT Pl ' nter connecti on arrangenent such that

t he el ongated actuator arm grounds said sensing line in the parked

posi Li on. 21803 The SaETBliobdo PUAH SRS FETECRANTCH =4 bRy el El” PROITE ng
a rot at abh efir|gniet dnda i poriwAdespechiecbf a Aexibangeirent thg dnfirsgrerted offterilendy ement
to acc e%i?cui‘i Q)gpe';ageg @It}f?tpé }@adrgﬁgyg@neﬁnﬁja \f»'zg'rwhﬁpyrbd%gas EaQi sénd) hdaad hp4a §1|ratngéﬂ{ant is in the

responsive to at | east one parapmeter in a. Ki ng_sequenc a met hod
Conbri SPHE? PREREHE <6 Pesteay] i TR Rt FRHEAMEITS R STE %t ( he

el ectronechani cal storage device, for producing a position signal which
confirms the2Qafkestnpbol Chimaofhetehsaihirgdraemspicnshis ¢ 1R dhickiscepessrit fathed:;
and Eler fatﬁaﬁxéﬂn@ﬂ hﬁhe(‘barlkj:d%ﬁttoinm“mrcﬂ&ﬁﬁ&iﬁe@wmsthmaﬁﬁhrﬁermﬁﬁﬁ b WOIwhich goddcestsad
establish an operatijqnal value.of said. parameter L1 B EhectS GrrdnnRALKI N
sai d he8d"&HY dvé‘??éir‘\e?’ N %ﬂ%‘_.gemfﬂtés P R BN ag.(I; i 16%1%? ludrn? 0ereccorrrﬁrnlgesi ng the
step of cenfighraddp redsie Bpropinenserrafrony it 3@P-of sai d paraneter on the rotatable
medi a usi ng said head arrangenent for subsequent access thereto. 216. The
nmet hod of O 205nTh2 dsSenblyrof Ol 200Mpreinsiidigpad dwengsh@pachats 2p demtptrdpctifier aoperiag 4 onal
val ue O%istﬁ%h&u%@%i% ;eﬁ[ one fedd Qﬁa\égagsm@ id rhﬁiaraﬁgvﬁxt:l_@ig k£d elmgdte@ actbhiol B‘Hl_ id nde@ @A

n

arrangenent, ereafter, using.the operational val of sai. r ter
0 sar o HPRY AGETBR S cpboe e R sPrerEr i TR o B of
per f or melagatdengelainbgrauindsesid prsing Sokin de pared prdite. t he st eps of applying said
par ki ng sequence one or nore tines with said paraneter having a first val ue
andhvm' th thezdg,e;agn eleal:c;(rn@agﬁmh agk maiv"g‘cé iﬁdlt_ldjﬁgam?ﬁng;]sﬁ@ﬂﬂtiﬁéﬁpiﬁ&fo%eﬂrrﬁ@lﬁig'ﬁ imBaetfcor
each sequen and, after each appligcation t he. par.ki.ng... testing
ai d podir o +&] dirand R o BRn ek G e b SRR P21
t he par ketiodsi 4 ditphend of thesstpaits piragemgntiap psemblycfRiBiNg i t y of achi eving the

par ked posi t kil R@rc&ddctonfalringémentad di@tricd nappitaibmigthsad duparakinagnesegdience
one or nglg'neure;[dl mosrmima%leytgm qin%eﬁ’gcgﬂ)q}fevs%la eedevigelaLJ f@ﬁl@{?onffgﬂx@é@u&ﬁha‘datfléa{t§Eorﬁ’o§|ope1
with tRE ﬁeaé arra%genenat initirally away fromthe parked position for each
sequenc eidgldricahintersprnechienirangpen daLPROTeddY sHdespErRl ng sequence, testing said
posi tion si gngkifg@r@gentem s@pirabby il parivatohdy cldchien] heachnarisreangreeremt for receiving thhe

par ked positiqn. est abl i.shy asagcond probability of achieving the parked
posi ti oﬁ“‘%sei“’n‘%g%% b Boaoi N 65 WO 03/ 025932 PCT/ US02/ 28987 based

at least on said first and second probabilities, selecting said rati.onal
val ue at whi ¢H g2 eﬁ%ly)?? ‘%ﬁ“&&fﬁ}ﬁﬁwgi“g?l}e°8‘ﬁ PREOTETRH8} 5‘?%1? lf‘%%esoaffggﬁ%cmmp
el ect r ofmecihan leestdaidpbroenad the eectring geeremectiopa@ngemingsuppettdddyl thohougihigai m 217 wherei n
the step of performng the calibration procedure further conprises the

208. The assembly of Claim 207 wherein said flexible circuit cooperates with the actuator arm in a way which

produces a position signal when the actuator arm is in the parked position and said flexible circuit is configured for

transferring the position signal as at least said portion of the electrical interconnection arrangement.

209. The assembly of Claim 208 wherein the flexible circuit includes a first, dynamic loop portion having a
moving end positioned on and moving with the head arrangement during magnetic media disk access by the head
arrangement and a second porﬁon that remains stationary relative to magnetic media disk access by the head
arrangement arranged such that the first and second portions engage one another in a way which confirms that the head

arrangement is in the parked position when the head arrangement is so positioned.

210. The assembly of Claim 209 wherein one of the first, dynamic loop portion and said second portion

includes an electrical contact area and the other one of the first, dynamic loop portion and said section portion includes a
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steps of before the step of selecting said operational value, choosing an
addi tional value for application of the paraneter one or nore tines in
sai d par kwog3sexgaence; applying the paraneter at sai d addiPCirarsat/2svagni t ude
with the head arrangenment initially in the data access position to
determ ne an additional probability of the head arrangenent reaching the
parked position; using said additional probability in said selecting step
along with the first and second probabilities to select the operational

val ue. f@&&ﬁ bt smmhg@véﬂa‘exln(&_f @d H%#d%]r&giarﬁlﬁ‘ ihtdihgslgrmM@sﬁbxﬂpusafmerc?m@gﬁgo dnage
steps of choosin nd.a ing furt : s of said paraneter
to estagfﬁg%W%ﬁ?%ﬁg?mgﬁ%¥T¥%ﬂa g%?%E%ﬁfﬁ?ﬁggéh%?ﬁ%ﬁéahggd arr angement
reachi ng the_ parked Bpsitjon such that all of the grobabikiﬁies d figq a
probabi ity &&tTh aremhyer CiAmaas whereinysgd Rating *BETSP, Iage 2 (AP Jah 5SS Hafghatr
met hod adm ifChaglipack@pdsitwher ei n sai d cal i brati on procedure includes the steps
of changing the paraneter in a way which identifies one or nore failure
th&eshﬁld v?hueﬁmQig&hﬁfaahaﬁﬁhﬁ&mkgﬂmhbafﬁkﬁﬁumﬂmaﬁhamkﬁﬂhas&pwm@@gﬁgmﬁme
and, thereafter, adjuysting the operational. va . AV, > | de :

Fai | ur erpipeae S Rt iSRG Rty ALG e Al oot

par amet egnfigusedddygqerie thepdsiiendizhy) an upper and a lower failure limit
corresponding to an upper and a |lower failure value, respectively, of the
par amet er anel3tThe agabyveCieim 2 Swichangedongneduethathe armdugreundpd el spithramp ingpdet ©®  pass

throu g h e@ia{ga}?g&teg(ﬁrté le)ngn(plg Ll%ﬁm c&ﬁ}ﬁmléﬂi%&m?s%@ ech_@rmrmtJr&LrleWOg aﬂ/aﬂée%@ﬁ suclz_gn?t .
The netﬁo of Claim214 wherein sald paraneter is a magnitude of a drive

si gnal WRFerEEc By Pmugord sidistie fipidn HeRd e F 4Mgenent to the parked
position and said drive signal, applied at a sel ected nmagnitude, consunes a
cor r espondi ngl4akseomicd tofn qgroperecharicabtiaragatryichigeltding p entaieble Fagopiisarsdia indahepd ment
and whe Qx%.ngbmgﬁ k&hrgRdditRhRTdnRR U RG AR USiRableinfd@ih 4Hd €5 mbif 164 RAGd Pkiti¢n ryspaipifad ty atng

i i i a series of different successively decreasing

said drive signal haV|p Sin S o i L AL S
magni t ud&SORPTHT RE PHEST “AF T afgénent T nitially in a data access position
each of whi chrogdizce srangeakey. aglpagobthsdlasienivehgiita siries dyise fon medusing £ReFiisisBtdi ngl y
decr eas a@icPQu@fs GORSUIFEitiaDS thé hebd arfasbemidnt dneh Ripodriopals sicul ar one of the
series of successively decreasin J: [ s r nt
Tai 1o to rontRorns oupRs PEan: Mo SRULLAHERT U har Behifia VR BHdRRRARE
sel ect i figlatet el gplpHPdBHAPTEMERE of the drive signal based, at least in
part, on the particular one of the decreasing power |evels at which the
head arr angemsrithe nathddf Claimr2e@fofthet dvepying Redenpdsi tion. 223. As applied to a
plurality of sa%?ﬁé Jp%ﬁah %e%@éaid%&gﬁe@eg& tﬁieaytbtgﬁ’eﬁne@ﬁGﬂ)gQ;id Mad ShndenGk tiles a
rotatable magnetic nedia and a head arrangenent configured for novenent to
access PHEWBRELSHFE  medi a and for noving to a parked position responsive
to a parking sequence, a nmethod conprising the steps of: providing, as part
of each el ec?i6cireakibadiof Glpimt Hivahyecopansing de steps ofar r angenent for producing a
posi tion si gR#ling helpedioapaiut 6/%d faReehods kel qa@s irdidtdR nedia, bivg thaed sampargement
when so, ositioned; and perform ng a calibration procedure on each
el ectromechani cal storage device in which said parking sequence is applied
to each el ecthrenfiercisian ihe ereradqng) valefe! ishppraretshinspid pAHeneigld ar r angenent
initially in a data access position intended to 66 WO 03/ 025932
PCT/ US02/ 28987. Thamwtiodtoh@aiheativiaremalrgeme ptrfotnong theesajfhentiknamocpiysi includey the stegs df
parking sequgpecs, lepgygm§ £prat 64loympethR WildidhpRafk PRy inphHinsRan sl Al hehas a
failure configuration o S&I%(g?[klﬁ% se uencednﬁr egchreLecghpnyghanlcal
st or age a‘B’é&Ff"E‘g iRl AYPE A B RO oS RBAT PR AL G A HE AR PEN GERBITE at
| east ommg@ndeatstisg shid paitibni sipnd s¢ 49 @ epahlikedethn i hiaduranggmeht is in the parked position to

establish a first probability of achieving the parked position using said first value,

re-applying said parking sequence one or more times having a second value, different from said first value, with
the head arrangement initially away from the parked position for each sequence and, after each application of the parking
sequence, testing said position signal so as to establish whether the head arrangement is in the parked position to

establish a second probability of achieving the parked position using said second value, and
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tracking a set of said failure configurations, including at |east one
failure configuration for each electronechanical storage device, across

t he pl ur awiotog/oed93el ect ronechani cal storage devices. 224. Poa/use/bsyd7 of
Claim 223 wherein each failure configuration is made up of one or nore
paranmeters each of which influence the failure configuration and the step
of perform ng the calibration procedure includes the step of changing at

| east one paranmeter to establish said failure configuration. 225. The

met hod of O sdséMadidad oWRE] 18t Fhd@ecEHdip¥oBabRitigh Rk ctinSsaPpdrdtied] date ftaihidh 3@ said

arrangenent in attenptin 0 ve the head arrangenent to the parked
posi ti oR" &R ”E]ng létfrn%gesf%’f”gdtg’re ielg% OgTCaar?gi% Stloﬁ%laﬁr%gesl%gt' nmagni t ude whi ch serves as

one of said &ar aneters such that the magnitude of the drive signal_ is
modi fied dur #iighamedotCiaipr avieEtgtes't & PRAIR ™ Hecafraag p’&“reﬁa"éfnfb’i’r‘?gcﬁ‘f‘pr?s%srthee ach
of sai dselsettromechani cal storage devices to establish said failure
confi gurati of\.cf Ok &36Hc8hEGHLRAIRERRILE Bloosly Af ABRordPMIE Rr apPiitation of the parameter
one or more times in said parking sequence;
applying the parameter at said additional magnitude with the head arrangement initially in the data access
position to determine an additional probability of the head arrangement reaching the parked position;

using said additional probability in said selecting step along with the first and second probabilities to select the

operational value.

219. The method of Claim 218 including the step of repeating the steps of choosing and applying further
additional values of said parameter to establish further additional probabilities of the head arrangement reaching the

parked position such that all of the probabilities define a probability set for use in selecting said operational value.

220. The method of Claim 214 wherein said calibration procedure includes the steps of changing the parameter
in a way which identifies one or more failure threshold values of the parameter for the electromechanical storage device

and, thereafter, adjusting the operational value to avoid the identified failure threshold values.

221. The method of Claim 220 wherein the parameter is characterized by an upper and a lower failure limit
corresponding to an upper and a lower failure value, respectively, of the parameter and the parameter is changed in value

during calibration to pass through a range defined between the upper and lower failure values.

222. The method of Claim 214 wherein said parameter is a magnitude of a drive signal which is applied to
move the head arrangement to the parked position and said drive signal, applied at a selected magnitude, consumes a
corresponding amount of power in attempting to park the head arrangement and wherein said calibration procedure
includes the steps of (i) applying said drive signal having a series of different successively decreasing magnitudes with
the head arrangement initially in a data access position, each of which successively decreasing magnitudes defines a
correspondingly decreased power consumption, (ii) identifying a particular one of the series of successively decreasing
magnitudes at which the head arrangement fails to reach the parked position on at least one attempt, and (iii) selecting
the operational value of the drive signal based, at least in part, on the particular one of the decreasing power levels at

which the head arrangement fails to reach the parked position.

223. As applied to a plurality of electromechanical storage devices each of which includes a rotatable magnetic
media and a head arrangement configured for movement to access the rotatable media and for moving to a parked
position responsive to a parking sequence, a method comprising the steps of:

providing, as part of each electromechanical storage device, an arrangement for producing a position signal
which confirms the parked position of the head arrangement when so positioned; and

performing a calibration procedure on each electromechanical storage device in which said parking sequence is

applied to each electromechanical storage device with the head arrangement initially in a data access position intended to
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move the head arrangement to the parked position, said parking sequence being repeatedly performed in a way which
establishes a failure configuration of said parking sequence for each electromechanical storage device in which failure
configuration the head arrangement at least once fails to achieve the parked position; and

tracking a set of said failure configurations, including at least one failure configuration for each

electromechanical storage device, across the plurality of electromechanical storage devices.

224. The method of Claim 223 wherein each failure configuration is made up of one or more parameters each of
which influence the failure configuration and the step of performing the calibration procedure includes the step of

changing at least one parameter to establish said failure configuration.

225. The method of Claim 224 wherein a drive signal is applied to said head arrangement in attempting to move
the head arrangement to the parked position and wherein said drive signal includes a magnitude which serves as one of
said parameters such that the magnitude of the drive signal is modified during a series of attempts to park the head
arrangement for each of said electromechanical storage devices to establish said failure configuration for each

electromechanical storage device.

67



