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A PORTABLE DI d TAL MEDI A DEVI CE W TH A FORCE SENSOR
FI ELD OF I NVENTION This invention relates to a
w@oorwwaldoes di gi tal nedia device with a force sePCDBGL06/D00298
aids in mnimzing shock-induced damage. Such a
portable digital nmedia device is also usable as a step
A RORRABLE INGHLALL MEDIVe DEMIGE VEIAH A FORCE\SENBOBND The
i ncreasi ng conpact nature of portable digital nedia
pl ayers has driven the devel opnment of hard disk drives
FIEiiD QEdNVEETIQNsu zes. However, despite the small sizes
of hard disk drives, they sti [l function the sane way
as | arge disk drives. Al disk drives enpl oy a servo
Thisyrstestiowtelaths toa potaide diydalraedialdepios with @focde sensor that aids
; Il I 0
in @ﬁﬁlﬂﬂn A}%Cﬂ;‘gd?lfzn&is 8%@8{;€.s§%5hr£e }8}"[\%@ oi&%L %geﬁce is also
usablenns d stsprecountec ambhg s winee dpplicstiorsn  above t he di sk.
Ideally, the read/wite head is naintained over the
center of a selected track in the disk surface. The
BACKGROUNDe head senses position information fromthe
track, which is then used to develop a position error
signal. The error signal is fed back through a
The dngyeasing eompattonaturgr bl poriatlerdidital mduia atatyast bas arivert dhe
f LYK, 1 t| r e.th
de\;glﬁf)?nérﬁlﬁf ?cg F%eirﬁlsgg)gchec%agmg {ﬁ.ee I-%Qze‘tilgﬁ O%Q@Fe the 'Small
sizesd af/bard dﬁydmeheam@kbfmtlommws m(axylesf lage digh dgves. All
dlsgrdgp&egmgfogsaeé’&(/@g stérﬂlvtlrﬁgn cgrﬁfolseﬁ%% %I X\A?t‘(“d?, &Y actyator
medi a play cont al ni ng such as a
arm relaityl telagitating resprding dilsk ffmeracmad:wkm@upma Eeatiémtue head
r e
or éﬁsglbj?eﬂﬁ %Pgng%% 554“%%5%§Qun e URR[RAY éﬁ%gédgmﬁé h%88 is
mamiripedi P¥eruhB 0eotes chreeselectetdratloinithst digk Isudacen ﬁl'é”levMeadkwnte
heé@géﬁges'ﬁosﬁl%flhiﬂn‘?ﬁion'1?0 LR EHALK, wlﬁi%‘r‘?’setrkhq%s@ﬁstg c}eQ/eIop a
nove relative to read/ write hea resul
posiion erreisignal ribie errprsigaskie ﬂ‘%ba@ﬁbwgbuaeqmenwor lnto a drlve
O P e 1 P PR A e o fo reyse e
eMPYul se may cause significant physical damage to the
di sk drive. A pulse of sufficient magni tude and

_orientation can o ) i i
Disk drives used in portable digital media players may experience an immense shock

from being dropped or severely jolted. For example, when the media player
containing a small disk drive (such as a 1 inch disk drive) falls from a desk or user's
hand onto a hard floor, the impulse generated at impact can be quite large — up to
hundreds or thousands of g's. Such disturbances are in the form of vibrations which
could, if sufficient in strength, cause the disk to move relative to the read/write head,
resulting in an off track error.

The external shock yields two undesirable outcomes: physical damage and track
mis-registration. With respect to the first, the shock pulse may cause significant
physical damage to the disk drive. A pulse of sufficient magnitude and orientation can
overcome the air gap bearing which separates the slider from the rotating disk,
thereby damaging one or more of: the magnetic media film, the disk substrate, or the
slider.
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overconme the air gap bearing which separates the

slider fromthe rotating disk, thereby danmagi ng one or
woreeg/0¢o78 t he magnetic nedia film the di sk subSt/6G@1086/000298

or the slider.Wth respect to the second, the external

di stur bance i nposes |inear and radi al acceleratlons
With sespggipla, the seemne: the) extesnal cdistutbanceimpossi neaorapait radial

acEBraforfEaRs: édﬁﬂ’y 4 FRAtnRE iﬁ@ 'ég Wt%%‘ %frﬁﬁlﬁse %ghlelgf:é% grceed the

maintain the read/wite .
tragiing: Renvg %ﬁiems PhYiyyeloregintaine thef readawite peab nithidathe. allocated

trabiih P 9rtdrY ranb@l $ecﬁﬁr%9l ﬁﬁn é?c gﬁ%ﬁerd%?%?gﬁﬁm C’@’g s feRigm s

i ncreased track densit
exaeeghated by fhe 'Qé@éﬁ@(h’(ﬁﬁ@( denaitk Phgmaller diskrdaivgewhich reduces the

acsEpeie @é&dﬂfgser%#rrééé& if%fesh%@ﬁs %&Ni’é &urﬂ% tR& g&gzﬁrg@% IP){eorcggi l%he
d'sg rJ”&g r'l%z1 Jleg%ﬁ%gpﬂf anipWiilgoytherdata off tmt(,aomworadj aegdreviously

d
ittérAGE on HacBREERRE. | nvention concerns disk drives an
Wnassom gtned%r(r:ettﬁods for detecting shock-inducing

events, such as free fall conditions, and taking

Th@rpeés%ﬁi iﬁ#@ntﬂﬁt chH&:eFr% Hfbl(‘ 'dm/ R@H}%SW n?e%jodg P rgg‘cectlng

such shock here 1S provi
Shoﬁgr"f‘gﬁl"@ %‘feﬁ S &Pchréﬁlf@edé“ icorditionsc landitaigng arotective action to

izt el dehageardd SFF9hhduedd ¢ dhgkee sensor coupl ed
mItothe con?groller and a d S}ﬁlfay; erein the display

shows information. The storage device may be either

SUMMaRYY nenory or a hard disk drive. The force sensor
may either be incorporated in the storage deV|ce or
connected externally to the controller.

Thepe &f pfo&l@iea d b@‘taﬂlé"algﬂblsr%éﬁ( de?nc@ | fB6king: érggnfp%lleg‘ﬁEoQorage

Advan eously, the force sensor is

de"&?&aeg‘%rc%é‘é'éﬁ% plgfdo it eondrofler; yand eddigplayesherein the display

shoE\’Aseiﬁhrrﬁ@ﬁQt‘n ThBestéthgd bavics %ySJbO@{tHefﬂfﬂaéﬁT%n?&goP%t hard disk
ﬁ\] to data in the storage device or
d”VFh &f‘f@aﬁeaé% By seifienge disprrasatethia des plosggendpvice or

conakated eh@man;nft@mmohﬁauetr hats ﬁr@ﬂe@ébﬁ‘étﬁa?tr{erﬂ?é’}ﬁnég ig %f'tﬁélﬁ% LCD

a sto e device. The device
Cgs%%ts‘é@e% ‘138 6198@&;;%\? e tpremagensesis ahiota drtet mcaj@natnmssm
the whyeand hexeensor detects | arge accel erations over a
predeterm ned period of time. There is also provided a
nmet hod to protect data stored in a storage device of a

Preferably, the display can show information that relates to data in the storage device
or movement of the digital device/storage device. The display may also show
information that relates to impact on the digital device/storage device. The device
may also be used as a data logger and may also provide indications when the sensor
detects large accelerations over a predetermined period of time.

There is also provided a method to protect data stored in a storage device of a
portable digital media device during free-fall and when a decreasing acceleration
from at least one axes is detected. It includes continuously logging data obtained by
a force sensor in the device; with a controller in the device cutting power to the
storage device at an instance when readings of Om/s? along all three directions of
axes X, y and z, or when decreasing readings of acceleration from at least one axes
is obtained from the force sensor. It is preferable that data from the force sensor is

logged over a pre-determined period and data from an earlier pre-determined period
2
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portable digital nedia device during free-fall and
when a decreasing acceleration fromat | east one axes
WO goodesmeg ed. 1t includes continuously | oggi ngPAESE2006/000298
obtained by a force sensor in the device; with a
controller in the device cutting power to the storage
is desriviiieratbyadaianfromnaepreisent perimti. niydvaofageoistyy, theothges bnd

eS8 B0 ALt 8 hopl R M g

axes i s obtained fromthe force sensor It is

d.
BB B8 o ko9 Bl e L 3R L MR
portﬁ%e dlett@rmemedewee i e lseomayvhe ¢rigagethjn alatetivity sateated from

theﬂ?ﬁl ence o(‘g%gheAQM?gi ﬂg&@‘f{& p%%ﬁﬁﬁgikig'mt %%B%d includes

confisvpusly lapging dataeabtained he adorge tsahsateéw theadevibeetriggening a step-

oo 05100 QeF Ry i AR e
detamnedeebwh@ng@g@a ara ragulaiy dvhectpdsalaacdamj sélectedtfteen the

ol URFETE )y Yl Ok ST B TS (i

axigj engrineregegssa stepreountbylend whengver gwkeng tlee designated axis is

obtélhg@g%Hmh' r’fgrcg%gﬁ?émAE{}%tgie\éhglg i Jhedr &P Qt%ﬁs‘.) i R%Ir;]selitgble

evi ce nonit déeterm ned
In agitioastharaenireltsy Ilraﬂieypombledlgml mediardeaice snayesatant adsohg drom

a stt&%ggrc%‘é/ﬁ:ecﬁﬁnme' ﬁie'a%edé\ncé/ witind l:?eat-l%ne%ug é(}} b lrﬁétcﬁ@s @m

axis as t desi gnat ed” ax ncr ease
detg@t@ﬁé spiaritequgnayrier tieaise él'meastsmcdnmtmg mdde riasbe lteredad by

anGfRffllgS al On@BE c‘Pueéjs ffBPQ)’(%r‘lﬂgr Ofbﬁﬁ?r?eéq‘\i\%ch or a fouchad on the

vantageous y, the n éps I's rfe-se
megdigd@ievicon, the controller in the portable digital nedia
device nay select a song froma storage device in the
medi a device with a beat frequency that matches the
A methedtieddetpintiae fa dgaeinstiantapeoyshspeskof aTimoving user using a

por{%\tb%od@ﬁél%b&g JH\’/%% lgaéfsobﬁlsleﬁé&gefh%dmg%oh qH&Mé%g%&tmuously

control such as, for exanpl e a SwWt
'Ogglﬂﬁmﬁa@b@meﬂh@/ Aelarce sRASPEE the dedices driggsridgta steprasunting

mo8&akith BSécﬁ‘ﬁ‘oﬁé}elﬁUtﬁesdé%%g rﬁf)m%nﬂ@‘fbrﬂg é%teﬁﬁlnﬁg tﬁ‘aﬁ] where

ortable digital nedia device 1S al so disclose
SP"??étaﬁ%GGQWMR%%Ct%ﬁﬁ“W'G}PW%@@ﬂ e grat'a compEsingidk, yand

z. Thd éﬁrﬁl%llétefh‘éﬁrtagé"tﬁah%xigeéé' e désfan%@réw #hd mcgeases a step
st eg counting node; wth a control ce
t

COURb RY tBIEi \H@erfe(ygr a Shie. iacthe desigaatedi aws W@t@m@%ﬁﬂ@é@ﬂ@r force

sen669Thalus¥r AR Adrefpliia Rttt SonibE bl aktés IMhENSn#5IRMPand
: n
the %gn rcgllle? Ippe%era)t()fy c%lcuzliating the near-instantaneous speed of the user with a

predetermined formula.

In another aspect of the present invention, there is provided a portable digital media
device, including: a storage device; a force sensor coupled to the storage device; a
display; and a controller coupled to both the storage device and the display.
Advantageously, the portable digital media device may act as a cursor control and
input device when connected to a computer either via a wire or wirelessly. The
wirelessly protocol used may be Bluetooth, UWB, RF or IR. It is preferable that the
media device is connected to the computer via a wire for the charging of a power
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z. The controller then tags that axis as the
desi gnated axis; and increases a step count by one
woL@neysrs a spi ke in the designated axis i s obe@l/sezh06/000298

fromthe force sensor. The user may then input a
a.step to the controller; and the

o IR B e S B e e

portedle dipital neediaadedsss speed of the user with a
predeterm ned formula. In another aspect of the
present invention, there is provided a portable

It iglj xgiefeaablwretdaiaadew‘rsmg,oni acd;]igmé}?gjf e SEPRARE %\(/'ggeétl 8 rate
: r,.coupled.to the storage device; a display,;
corteRRBRIEE B T BHRIGRIATS olelepterbom Hintoran oanege ade theseontols
on thednetie divieplmyy Ry RNERALOBEINS orf B igital, .
aIsJTEr%i‘e?aHSYﬂa? may_act as.a cHr sor0 Con{iﬁﬁf%ﬁhgicggﬁp{eﬁ Itis
device V\henﬁ%eo?%%%tcga relds donedising @ordinatagystoma. a wir e
or wirelessly. The wirelessly protocol used nmay be
rr- 1R It is preferable that the
DE%‘SP?@E&%Q%’BF&%eM ed to the conputer via a wire
for the charging of a powersource of the portable
el ' vi ce. and/ or. for downl oadi ng content
n #%%o{h?kéﬁ%gﬁ%sﬁfg‘vamw BV rhsftly ddpesiood eng geadily put into
Pragicalf effest | there rshtall aowwesdwscglbeoabyi M@Eloa?]t,oﬁfnnﬁtgﬁ,ecg(gyg;,g bnly
A rat orrespanding with the acceleratiadns
Prof e DA [ 1 piessEineasion,ibe Sreerigen bomns v refecence
to theeagicamgewiingillnstiativs chwingssel ect options on a di spl ay
of the conputer. It is also preferable that the cursor
control is done using coordinate systens. DESCRI PTI ON

Figugge1 ISRAVEINGSticiagrare of  pedferrdtberpb@smBAL | Nventi on may be
I nfo practical

i I n 0 a readi | ut.
Flgugéfj_fdeéét% ?'E’ééées @ al ﬁmg%‘w goé &Q%&L%é’&t%ﬁtm ipfthe preferred
embggdiment; @ndat i ve exanpl e only preferred enbodi ments of
i i av ign. the description being with
Flguté;? eﬁéeﬁazS&?%éétghg%c@%ﬂgghf}?rné’owtl sPASRS WSingr e mieferred
embedigignt 1 is a schematic diagram of a preferred
enbodi ment; Figure 2 is a process flow diagram for
rotecti ng data stored in the preferred enbodi nent;

DESLRIPHON,PE PRERERRED EMBRDIMENTS!i agr am f or counti ng
paces using the preferred enbodi nent.

The following discussion is intended to provide a brief, general description of a
suitable computing environment in which the present invention may be implemented.
As those skilled in the art will appreciate, the invention may be practiced with other
computer system configurations, including hand-held devices, multiprocessor
systems, microprocessor-based or programmable  consumer electronics,
minicomputers, and the like.

Referring to Figures 1A and 1B, alternative embodiments of a portable digital media
device 20 are shown. The device 20 may include a storage device 24. The storage
device 24 may be flash memory or a hard disk drive. The memory capacity of the
storage device 24 may be at least 32MB and should be non-volatile. The size of the
hard disk drive being used is determined by the form factor of the device 20.
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DESCRI PTI ON OF PREFERRED EMBODI MENTS The fol | owi ng

di scussion is intended to provide a brief, general
waele®cioirs on of a suitabl e conmputing envir onnePCT/E6G2006/000298

whi ch the present invention may be inplenmented. As

those skilled in the art will appreciate, the

The de¥Re i20rmanPisednelude: aiferse spsor < heupleshiepacentralies &niThe

for€ BN 128t ik UM acdor bt SieP that dskishiRlsd atg:%}ét&t%ﬁ dn the x, y and z

nmul tj processor systens, m croprocessor

axgsy gt ﬁnﬂ% R C@@ﬁﬁi@nﬂ?? geforgst @@rﬁﬁed 9N ierdeyisapa; éﬁhs semadr 26
maS/rb% dldtéﬁﬁed FﬁSFneé‘;T 'Mi&oél@cth r ?ﬁta%‘rﬁ l\}'l’é?%i g’ﬁur@éuté']ég@é IInchla:ls’[ry

i nrents_ of porta evi ce
003%\% MEMSIG dng. dblszmewl¢ rﬁi@a dbe f@rcgtsen@cge’zajtsvabje tQZdetect

accERfatfonomhag at&ey befe 44, We?earfd 4 I'TBIE e’ a%sga\flgure 1A

di sk drive. The menory” capacity o orage
shoyyg %9meed'ment whete 139 W%ﬂﬁ @6g% @mﬂemaﬂyé ccamectadl tatthé eontroller

28 U\'/hﬂ?e Figufe 9B sthbﬁls @l s e stri e 9&1 P88 id Ricorporated into
oF 't 6OFPRE

termned by the formfactor eV| ce
theg PgR déwcwﬁ Ryuragionally; thees is W%ﬁ@@e@@iﬂs@ffelzﬂcez befweed both

embédlmeﬁt@rk!és@hé @he dfffercHes i W& Sos°1§cf}ﬁr§§ ofbhe é“‘erfgeF1 26. How§ver

el eroneter. that neasures accel eration
wh %lh ©,Se[3895 288 incorpgypied: igtocihapierage Hevige {29 dewewdd heethore

pre@nﬁe i eredeiHeCRadgs Tlom BRNKPE0rZSs BRYe b/ﬁ’l??lig Eﬁﬂ%@n%oo H‘% the
croel ectronics, Hitachi Meta
stofPgg E}/Jéae’lc? orathel 19 whekiscoperenced by devied 8Pabhesetinat slight

différeRcd BE@s6 BRSN6ragh dbvicdbh & R riglyefttachss |tﬁa]§, %VI@@Z(*) n

a lateral plane (x, y axes) and a’'vertica
axis). Figure 1A shows an enbodi ment where the sensor

In aﬁﬁltlbﬁ métdﬁvlh@@()Ym‘é? ﬂﬂ,ﬁ%@d&ﬂay @Gct?&@%:oé)ka‘?ﬁplgsazgé}béﬁ 22.

F B shows an enbodi nent where the sensor

R BeR e R RearsObERgEheies/peb22may Pisferabbrhel abjs to

dls;ileiﬂ,egr%phi&s RAd LIRS Al ddlidRir %thnﬁy%]%b@%dﬁ%%oﬁ% & The screen
desp e the difference in the positioning

22 oV BhrelRy dhEaraize, hRi5IRRS 0 AlfoR (1 SOSEREMBE4, Such a5, for

exampta)rfttwhameé Sdﬁgotlttehes&QJH@rgﬁor%E\é'rﬁs@e #4mebt aNWeb $olRe The
prec readi ngs fromthe sensor 26

sordB el iR G Py Ihicralon U o5 e e oL GRS iR FoMoesap, of the
storagé Hevicé B@.m‘hfldﬁaépsnﬁs eN mtr@;ﬂ ﬂﬁdseht}tor%/ﬂs Q\gtgﬁ:ﬁ@ﬁa tb fhe
St Oor age
stofa? Upfitt 4t A BIGRE o FESRbon &g taToverment ot Hpaipvice 20
is tmmé)rd@‘eup@ne?ﬁeMyaldzumbdldBm@ rﬁa@bfzitzl‘les&’éi}‘beaﬁ() X Rist recorded
SCreen m

aro YR roi SFIETERRG 3o Ml B EH1a PPN I @rce) by he

device after impact with the surface.

The device 20 may also include a controller 28 to run the device 20 in all ways and
functionality that it was intended for. The controller 28 may be coupled to both the
screen 22 and the storage device 24.

Referring to Figure 2, there is shown a process diagram of a method to protect data
stored in the storage device 24 of the portable digital media device 20 during and
when about to go into free-fall. In the device 20, the force sensor 26 is continuously
detecting data relating to movement of the device 20 (30). When the force sensor 26
obtains readings of Om/s” along all directions of axes x, y and z (32) or when the

sensor 26 obtains a decreasing acceleration over a predetermined duration in at
5
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di spl ay graphics and may be in colour, but may also be
nmonochromatic. The screen 22 may display information
W0 bav/osrates to data in the storage devi ce 24PCEHHGIN06/000298

as, for exanple, file nanes, songftitLesThsong ray
tiste nanes, and so fort e screen
Ieagf%at I f@lﬁl G- |":'1fycﬁ’\ﬁia¥ %"3 hagontreliesn284n e deweeréateltbér cuts
powdretcdehe devied 2001 tifke thb ft&age d)%‘(/icﬁe%zg?,t HTRRE o Eﬂ-ﬁmed

h 26 is wthin or ernal
durgioy I hgévﬁg'legségpnnszrﬁf Heamseisusm andr medeals@ber e¢rmdemagﬂ in

mlllisecmmdeermmlingoboWé}Gtodtﬁtéléf&a dleﬁlcé 59 QY PEvRRPREMERS &S the
% )(e | ast

st R PHeh 2l B e e hprawo figate 2hdatrage maebrion of

theaxtesagieeﬁe\wee |zz1paaza A ‘dbted srsd A She béforfagm @&Yde‘:%%%?rbe
g e surface. The device

consf ﬁél é’ya{‘og’o et BRIevingParts $ush asHie d%aﬂlwatemm of the storage
de\mmy24 aanl réta tif tleadtblaye [dediceid4 W8S nhRY ﬁi@g%‘#lvg Of- tl%e-zng{%r%ge

both t creen
devftR B4 Rt Tha s s, WBing nawey A6 Sepna 0, rarserisions of
data fﬁrmwm ﬂm ﬂasm mﬁnody ABURINb® nedr IENBRAtENRORE, %S\gﬁg A& buffer

mofibR iy SReliPac B 20 dirk oy SarasesdiieAom tUmingend aid
in nininizifig de rbartsl movermérh uetivh O thélstortd ?8 deOics %4%%8%&%09
data rel a to no

of aitlﬁaé& gg& d |¥e ng%g\glf alﬁ:ﬁﬁbg%{q@gq dovice 24todesy Nt geastinaadmariting

data eack offen, @hd @n 5 2hatep dgradibh webs G@'hgt%glsﬁlgé g@\gtgitﬁ)ef%es %trc])éage

e _sensor 26 0
dev%%%élzcgbatc?rgr?ugm eaFuEWB%ltégr’?ﬂ tHEWINGur ati on in atl east
one of the axes x, y and z (33), the controller 28 in
ondbZef i 682 G o545 45 foviee @0 inectaterancikes. wher
S j R
Sucfd an amstam:erimppbas Gnstoreddoite @dvideZ0 (B8] SHUR uﬁfbﬂnﬁﬁﬂﬁﬁ Pe
d \M@ GPQ\% deged ln n'%él conds. Cutting power to t
raveee rage device 9% é ?793"'1’5{5 23 dimgy pf‘b""i%@” dndigatige as to
WhYdWen @n24hcamdheablévmlai26 l?td@ﬁ%ge(ﬂ errf@agImH 3&@3\218%/1 E@%m a
of t orage device
rocch of PRPE HEarP RHGHEH IRsesh 6 aifiEe Porenayerisspan of en days
maydodisatedinmelisty drolurigstset be theoddvivg JRITHS foréeseASor Remay

st.or i,ce.24 can retract If
alsorb%aéy W%L#rrgg é@ dic Cet%g%r?agesé?%gg gw% ihg deyice 20 of storaga device
24 @(pgmqg:@ddhwmg@ gebpi @ @rhbeashlrrmaﬁbﬂwsjwwla b&?ltetféraﬂe as a

feattﬁ@"f‘@rr dé%l%gfiootﬂgf c{) gl%né% %‘5 ?ngfggg ﬁgg&g e{ré\rgs%g‘r%glle
to slwm f@e;ﬁ mheéqnt toughness.

It is preferred that data from the force sensor 26 is logged over a pre-determined
period, such as, for example, four hours. As such, data from a preceding four hours
is overwritten by data from the present four-hour period. However, the record of
instances of device 20 cutting power is not overwritten.

Referring to Figure 3, there is shown a process diagram of a method to count a
number of steps a moving user takes using a portable digital media device 20. The
user may be walking, jogging or running. In the device 20, the force sensor 26 is
continuously detecting data relating to movement of the device 20 (40). A user

triggers a step-counting mode by invoking a control such as, for example, a button, a
6
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menory nay al so reduce the duration that the storage
device 24 is running and aid in mnimzing the parts
worowe/e39rs dur ati on of the storage device 24 (iPCT/b&2006/000298
i nstance of a hard disk drive). This will allowthe
storage device 24 to be not reading or witing data
SWHgl o1 6t tabiahpaghen the mﬁd@mvmerZQj(AQatTmCanendm PrE)lnﬁ@r.s the
by mgmﬁr ui ¢
Ut when tf‘% %|e Fs],&ﬁo%?é %%ﬁ redc?e\ﬁ%mgrhegdstérﬁénw o?’ﬁagi/p'%éen
seeqnds apg\ielestnote ﬁtewti@reuswes@re tdgeladatdetwtr:idi fgonmmﬁa)e the X, ,
[ i Nt e
o7 SURN: AR T AnemnaPRethBidl eEle' Byl aous e tyithe user
On %v?h@e congrallgr d?&n@gédcorﬁgned theyonEntatiode ofarthé nakivivat I20nand
cor?éspbﬁdlﬁ@y tH@‘gibsaWeltéoYHet éjse\é}ec degil?a%?%e%a@egwgt aves s

devi ce recor

taggeh BV&? ?W@Hﬁfc?e%saﬂhe @awgmatgd pmwé46)oﬂ@acac&nﬁﬁs intrebeed by
onél AHEndRY o §t§i|ké3f?1t fealbsRRHRL Y Oirs cﬁe!té'&?c}; gg t%ggﬂrfcfegq?pégr 26

evi ce 20. The force sensor
(489 ‘0 h%awe'a@reoftqﬁ%mgm@mb@ge setialde te harto athibe ddsh obth20user. In a

[ n rodurin
e e B0 S5 Rl HLF B0 o blecr BoEh PR, Pl Bopapct of
Sk"b‘é’?ﬁen;g'%mﬁﬂ?gt hat are designed for outdoor rugged use
and are less fragile to show their inherent toughness.
It is preferred that data fromthe force sensor 26 is
In ngﬁ'ﬁeotﬁﬁﬁé?tr Alep2&indbe epriatie digialmertia dS\L'ICEhZ(hm,ayfsgled a song
n
frorﬁXtaartit@ragé QévicBORY $n tl‘?@en%hgé"dggi?% azfo‘; (g&ﬂ“t ef]‘ eggggw&y that

ur _hours is overwitt
ma{cﬁﬁ? the Seteqird srife fr%we%ﬂeteqte@by themedsof26 fnslharuses of
devi ce 20 cutt| ng power is not overwitten. Referring

gﬁl there is shown a process diagramof a
Then@? (5 H‘%'OQJ?R bg akinigeinefionsasep spacdametery Subeequeak &s the

step@ln’f@\tlanemobbﬂ@ Fodc8ritRl 1Bt 33%%}@ tﬁﬁe%g ﬁt %eer sﬁa Wce

0ggi ng_or runnin

coPBr s SREo 3 ﬁged@oﬁﬁv'ﬁm&%%ve qeriolerras g be ablo to

deterelirt & neartinstamteeRRtspatd LikiRg 91%\’fbﬁﬁulé7'o (40). A user
triggers a step-counting node by invoking a control

such as, for exanple, a button, aswitch, or a touchpad

o(DlsiaaeceSr&d\l/@ediM ) XqANO 4P tepd Rk 9% b@-&@érpiﬁfd time)

Soncor

ernl LOTrsS l”e I Ud.ul ITUS I I O tTre—sStriobt
pre-deternined ti rre(ﬂ%gﬁteﬁﬁ'ne?’ﬁmeéxanpl e, ten seconds

and takes note of where spikes are regularly detected
Thi s determ nes

44
whel g s aroBler it ns e bo il Sasobes dremytenisration of ime.

user.

Some other applications of the device 20 are anticipated. A device 20 left on a flat
surface would be usable as a vibration sensor in earthquake-prone countries such
as, for example, Japan and Indonesia. The device 20 may sound/indicate an alert to
the user as a warning of impending danger when the sensor 26 in the device 20
detects spikes in acceleration in either one of the X, y or z axes for greater than a
pre-determined time, such as, for example, thirty seconds. The device 20 could also
be used as a data logger when recovered from debris and the exact time of tremors
may be inferred from stored records like from a black box of an airplane.

The device 20 may have surveillance applications. The force sensor 26 of the device

20 may be connected to a voice recorder in the device 20 such that when vibrations
7
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Once the controller 28 has confirmed the orientation
of the device 20 and correspondingly, the axes where
Wo b@7spiokes are regul arly detected, that axes PGI/SGLY&000298
by the controller 28 as the designated axis (46). A

ce count is increased by one whenever a spike in the
ab&‘@s? Prerdelermaingd level awst defeelgd.f thevoickeetoderemag rbfeoactlﬂﬁed to

redoﬂﬁ)all nbl¥@s riH '?fﬁ’@"ahe ar%hﬁ@sthé"aléwp@ 2'be C%ﬁ%ar?oﬁgﬁ]g Y I%currences

at the w sh user
adjgesnt OB amyingdfie davice %enausb@r@omad count| ng the

i nci dence of skipping or junping. In addition, the

controller 28 in the portable digital nedia devi ce 20

Happg adgreesengorsdnigearperatadia deviee 20 ajealse cadé the1 dbhee 20 to
be BBCh @@l‘ébﬁé‘or%%l whd ,Flg wh&H gé{teﬁ W@E gltﬁ%rrwa

detect ed spi ke frequ tecte e se
a WikgeOl Wikglessty eA?d wn&@egoem ﬁiesfordﬁesexbbe% ds fabladblmeasure

acqferatichPif&He Key &ihd . zsé‘)@%eﬂyﬁﬁtp %ﬂ% SRt rﬁﬁﬁe}{sﬁﬁg Xand y

earlier for counting steps, e user
axes;i repidR dbva daieial planp e chanep in t_het mnmmf theddaricee2®@iD, eithbeone

of 8N yodr! £ExedBcaRES thdeurdty &, ta(&&ﬁ%ﬁ?mh et‘]oﬁmuteﬁto {move to a

near - i nst ant aneous, speed usi ng t
corpgsRofing Rasitiont ERtive ioNe eaferenep spasitiernon rtha display that is

det@fnﬂn&ﬁfr@ﬂ‘n"ﬂr@%ﬁhﬁréff@ th@%e%cg eflmh%qgter'dl eV(Q%ES'W es), a
ot her

determ ned ti secon
co a@lP%tﬁScyﬁtem may Rg. Us%ﬁ%d@‘”ﬁﬁ@ﬂe élpﬁ)pwmn @‘r‘tbe @ﬂrsbhen a display

of tHeHoubdy. %ﬁe)@hﬁﬂl&'@?éf@r‘énceb‘pgﬁ 6r‘F?na§ODel Séﬁbreﬁgd %s (H:\t y1).

sur{lace woul d be usable as a vi ra I On sSenso

When the, dauice 15 msived de @nbew e9sifor ixhs, 3.1\ —e’ibamel mrsoraqzmrthe

dls;a@ﬂ of Bitoe@fHpRer MdGedBYh Cc%rr%@pdm}ﬁfgsﬂééq dﬂ%fgtﬁ@ttg aall%ference
0 the user as a warnin ng dan
pos\%‘?@r?ntth% disglRy of-oeshondipgly, @é\ﬂV@@eQbOfde deviee g@nrkfdas viertical
z aRes elBr bd Ia@Bhdalbleefdrhﬁfeeoﬂlﬁ]eﬁgloﬁélemﬁverb(e rofzthé)%%ofro({n the
r than a re- determned tine, such as,
d'séiya%ﬁ%comﬂ'ﬂtﬁf‘y e@BRirableThe devi ce 20 coul d aI so be
used as a data | ogger when recovered from debris and
the.exagct tinme of trenors may be inferred from stored
The, RSB Moy be PrBIRCle b B E RS e CRAPeT hilerhardingits power

southev andior Gomyadnag %oﬁ!éht/ fitd [t &R vied B0, Cﬁ‘lfe' 8\ice 38 jnay also
e device 20 may be connecte

confrliicats B Mo, SO el RIS OIS ANEE S04 Brexample, RF.
IR, \Bliztastho b oarel 8o pogh,dat abg %dtHeeﬁﬁéroﬁﬁﬁe ARdRELIESs are

mcotrFora’ye%'lr?t ﬁeegeovrlcdeeio e%ady thg %o%%htle\r/a& ﬁlgher acceleration measured by
the force sensor 26 may cause the cursor on the display of the computer to move
faster. Controls on the device 20 may be used to select options on the display of the
computer. When the device 20 is used as such, the cursor control and input functions
may be used on any surface, unlike the optical mice that cannot be used on non-
reflective surfaces. Having a media player which is also able to function as a cursor
control and input device may also reduce the number of items that need to be carried
by a user.

It should be noted that computer includes, but is not limited to, personal computers,
desktop computers, laptop computers, notebook computers, tablet computers, and
personal digital assistants.



record all noises in the area around the device 20.

Correspondi ngly, occurrences adjacent or around the
waelewroe3929 nmay be recorded. Having a force senBOF/SQB06/000298

i ncorporated in device 20 may al so cause the device 20

t.0 ﬁ; act as a cursor control and input device when
Whilshihees Bes berradessriped wrtheiferngeing descriptipm preferred embodiments
of \ﬂhé Bredeht mve%WWIIIOE@%nS% {08 by {I-[b%e Sie§ lﬁ etﬁ% échznglogy

abl e to neasure acceleration 1

CO%?é%ed st mesy yeeatians aspediiioations invdesails erdES)gnand:oy\structlon

maPRSMERSWAoUt Beartifd ﬁ'érﬂltl&@{)r%ggnt ifvepfigpge in the
position of the device 2 ther one of the x, y or
z axes causes the cursor on a display of the conputer
to nove to a corresponding position relative to a
reference position on the display that is determ ned
frompre-calibrating the device 20. In the latera
pl ane (x and y axes), a coordinate system nay be used
to determ ne the position of the cursor on a display
of the conputer. For exanple, a reference position may
be calibrated as (x1 , y 1). Wen the device is noved
to a new position (x1 + 3, y 1 - 5), the cursor on the
di splay of the conputer noves to a correspondi ng
position relative to a reference position on the
di spl ay. Correspondingly, a novenent of the device 20
in the vertical z axes may be applicable for three
di mensi onal novenent of the cursor on the display of
the conputer where applicable. The device 20 may be
connected via a wire to the conputer while charging
its power source and/or downl oading content into the
devi ce 20. The device 20 may al so conmunicate with the
conputer wrelessly using protocols such as, for
exanple, RF, IR Bluetooth, UAB and so forth, as |ong
as the appropriate transceivers are incorporated into
t he device 20 and the conputer. A higher accel eration
nmeasured by the force sensor 26 may cause the cursor
on the display of the conmputer to nove faster.
Controls on the device 20 may be used to sel ect
options on the display of the conputer. \Wen the
device 20 is used as such, the cursor control and
i nput functions may be used on any surface, unlike the
optical mce that cannot be used on nonreflective
surfaces. Having a nedia player which is also able to
function as a cursor
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control and input device may al so reduce the nunber of
items that need to be carried by a user. It should be
woergd4omat conputer includes, but is not |inmPEHSGCH06/000298
per sonal conputers, desktop conputers, |aptop
uters, notebook conputers, tablet conputers, and
c"%@?@onal digital assistants. Wil st there has been

described in the foregoing description preferred
enbqdi nent present invention, it wll be

1 und ﬂ%ﬁﬁgﬁf%yw | Wgdia dewicey IBEIUFIRGt he t echnol ogy _
conaatoragk ddvede; many variations or nodifications in
details, of design or construction nay be nmade wi t hout
dep P ﬁﬁ fromthe present invention. CLAIMS 1. A

or b abhteolldi ghiphdd toRBHAHE RKr&de d 9 disBla

|(CJI)ew e, a d[msdpaéa A controllé?:eer couéﬁag Bhgt

st o?g ge WEE Lﬁ%ﬂ“@ﬁ%e eondplley; and a fo_roe sensor
couwherdmttbe dRelag @RbWE Inf@matiyher ei n the di spl ay shows
information. 2. The device as clained in claim1,

wherein the storage device is selected fromthe group

2. con'ﬁhsde\li@ af clauf‘deﬁ&ﬁl clﬁﬁﬁfﬂr\)(/hé%%ﬁm thé%foé?deelsge\ﬂ{? lgselegted from

inclaiml
the§ (ﬁ“'go(fonf'§ten ﬁ%ﬁi’"ﬂa@'@awwdth@éd g'ﬁ%ﬂﬁ!ﬁa device. 4. The
device as claimed in claim1l, wherein tge f or cesse?_ﬁor
al to the storage device e
3. oy MEOGEH FALEUIR ol horaih o sBsal e icajporaiod i
the storagendesideect ed from t he group consi sting of: LCD and
OLED. 6. The device as clained in claim1, \Mjerel n the
force sensor is able to detect acceleration in one or

4. noréeasedes ab etdivdd fin mBihhe ghadp $RNSIE! sdi3oPlis c¥nndbted
FTale! The device as claimed in claimi, wherein

ext ﬁ lyébtheisto/ragﬁg% ®$nformation that relates to at |east
one sel eot ed fromthe group consisting of: data in the

5. St olrr%gae és[ Elg m)ve %ﬁui,{,yvﬁ%%m?@%%qaplliyggvé ggreen selected

rmverren
from the group consustmg of: LCD and OLED.

6. The device as claimed in claim 1, wherein the force sensor is able to detect

acceleration in one or more axes selected from the group consisting of: x, y and z.

7. The device as claimed in claim 1, wherein the display shows information that
relates to at least one selected from the group consisting of: data in the storage
device, movement of the digital device, movement of the storage device, impact on
the digital device, and impact on the storage device.

8. A method for protecting data stored in a storage device of a portable digital
media device caused by an impact force, the method comprising:

continuously logging data obtained by a force sensor in the device; and

a controller in the device cutting power to the storage device at an instance
when readings of Om/s® along all three directions of axes X, Y and z is obtained from
the force sensor,

wherein the times, and incidence of the cutting of power to the storage device

are stored in the digital device.
10
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the digital device, and inpact on the storage device.
8. A nethod for protecting data stored in a storage

waelewroe9d a portable digital nmedia device cauBeUS&3006m00298
i mpact force, the nethod conprising: continuously
| oggi ng data obtained by a force sensor in the device;
and a controller in the device cutting power to the

9. st omRgen&lRYd &8 @imRA ih HiRNE SwkEISR &ﬁgdfkﬂxgghé) (‘orgd s&fsor is
along all three directions of axes X,y and 'z 1s

logggd QVefeaiPrerdaienMired prriod ansriada fromias edrliert fre-detemaimed pedod

is dVBBIHIRNGS fita kOB ac&ggérﬁge%d_pomer to the storage

device are stored int digital device.9. The nethod
as clainmed in claim8, wherein data fromthe force

10SenAGhethdd FAGIERMPHaE Mrka 4FhSAThiedenEl LPY ANdydahda

froman earlier pre-determ ned I's over
meg(z dry

o8 PR by i Byest fopey theamethod comprisingd £ or
pr Obcﬁﬁﬁw&ﬂsl)gl_@?é’iné Haf&btdiRefbyh Rra98e %ylngﬁe ?%\6(2% @nd
i

portabl e di al “nedi a deV|ce caused b ct
f or @&EONYP|ler frothegdpvicergttingi pryrer do fihe slocags| qle_vioegl amginstance
whélah deolRbaing @dcdl¥raioh i £19e8RRE o b%%%\gs %rgiv% ﬁgreg o?%éger a

controller in the device cutting _ _
d“fa@%n @diMR an instance when a decr easi ng accel eration

| N BherbRARE tiMRS, Afd iAXBSNE of Bty bSoduRs M BELRYSS d&vice
an 0

duration of tinme, erein the tines, I ncl denc
aretsh(eéiﬂ ?ﬁi@'%'fdeﬂ&ﬁer to the storage device are stored

in the digital device. 11. The nethod as claimed in

claL.m 10 \gherei,n the duration of time is at nost one
M-sec hod apclaimediB flaie 19, avheesin ithe duration obtimatiepbmost
onedidicand.r om t he force sensor is |ogged over a

pre-determ ned period and data froman earlier

pre-determned period is overwitten by data froma

12. pr edrentnefiexdi &dclathibd it ARINOG WiSereRUdtta QroFrPfF%_elror&f gensor is
steps a m)vipg user takes usi nfg a portable digital.
'099?@5‘?"? gRredgte '?“Pi‘@ﬁ RAI13Y an¢ GAke; fFme a8 [prlied gest-drjermined period

is owdrivaittereHy biytadronoa pReseRNSHIodi N t he devi ce;

13. A method to count a number of steps a moving user takes using a portable
digital media device, including:

continuously logging data obtained by a force sensor in the device;

triggering a step-counting mode in the device;

a controller in the device monitoring for a pre-determined time where spikes
are regularly detected in an axis selected from the group comprising: X, y, and z;

the controller tagging that axis as the designated axis; and

increasing a step count by one whenever a spike in the designated axis is
obtained from the force sensor.

14. The method as claimed in claim 13, wherein the number of steps is re-
settable.

15. The method as claimed in claim 13, further including the controller in the
portable digital media device selecting a song from a storage device in the media

device with a beat frequency that matches the detected spike frequency for the user.
11
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triggering a step-counting node in the device; a

controller in the device nonitoring for a
w@e@7deroes m ned ti me where spi kes are regul ar | BCT/SG2006/000298

detected in an axis selected fromthe group

conprising: x, y, and z; the controller tagging that

axis as the designated axis; and increasing a step

16coufihe byethoe ahenaves iR ddlinkesi thﬂ% (iﬁé'm@éf %Xh%y be

bt aj ned.fromthe force sensor.
e”@ﬁ‘sgéa% haa’? ROy SRlected fiRmy BrengioHe Wmmémgowakmps;ogwg and

rumgwet t abl e. 15. The nmethod as clainmed in claim13,
further including the controller in the portable
di gital nedia device selecting a song froma storage

17.devTbe methdbmeasnﬁdiln&eddﬁhvbﬁﬁ?n i3t thférQﬁ%efsrt U&ﬂﬁl}{ trﬁ@ée is
tr'ggﬁ&8%§§ \}ge det eg{_ ﬁ%?}pl ke frequency for e Lusey
RCENEE CHPHULE mediasionicrs, wher ei n t he movi ng
user nay be engaged in an activity selected fromthe
gr r|S| gi ng _and running. 17.
1 3 PR RTRCS Sl A s o i v
is ssbe@dmmewummslsﬂng of: ARt DMwitchVaHH Nudn ”°|
on the nedia device. 18. The nethod as clai me

claim 17, wherein the control on the nedi a devi ce is
19. sl Aotefbd toatetdriinega aua-insBAtaRéoURGkfRbd ofa %\ﬁlﬁbse? using a

t ouch 19. A nethod to deter
por%glgroq tal @%Qa r?éfgﬁsmglﬂg'gﬂ of a noving user using a
po rqoabm upudiydodgig datd iobtaitedi e fofdaCdendbi A thec@tidenuousl y

t t ai.ned a force sensor in the device;
trlqg%%bq Q%Sgeps? t m#ng node; a controller in the
ded eantietieri indhe Iﬂ’QV'f?@ ImoitoHirey %@b%r@o@%@mtdemm’{@ﬁ/ﬁ%e s lkes
ecte in an axi s selecte

a arly.

o PR RIS B e SEleBTaM ccordu Govepisan e, e
t adlg P@Ttmﬂmtaggangtlmmhesd%d@igﬁaﬁﬁ #d;S; increasing a
st epy enever a spi ke in the desi gnat ed
axi's 18 %Io?aler?egglfn &h Firew '?%?eé’gr aaipiksrin th‘hﬁﬁ?'ﬂﬂcﬁgd &xis is

obtainesk fepme thedforcersedsdsy a step to the controller; and the
fggﬁdgggpqdlgﬁhg@éﬁé&gb} et] EteB‘?é" {’heI Cré%&apetraann%ous speed of

the controller calculating the near-instantaneous speed of the user.
20.  The method as claimed in claim 19, wherein the moving user may be
engaged in an activity selected from the group comprising: walking, jogging and

running.

21. The method as claimed in claim 19, wherein the step-counting mode is
triggered by invoking a control on the media device.

22, The method as claimed in claim 19, wherein the control on the media device
is selected from the group comprising: a button, a switch, and a touchpad.

23. The method as claimed in claim 19, wherein a formula used by the controller
for calculating the near-instantaneous speed of the person is:

12
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20. The nethod as clained in claim 19, wherein the

novi ng user nay be engaged in an activity sel ected
wo c@nmosdees gr oup conpri sing: wal ki ng, joggi ng apdI/SG2006/000298

runni ng. 21. The nmethod as clainmed in claim19,

wherein the step-counting node is triggered by

i nvoking a control on the nmedia device. 22. The nethod

as %rb.@f ﬁsé*trb\r,bnéa Bt

actad

button, a switch, anoKPae-ﬁeﬁ&UhlpadtlmE)B The met hod as
claimed in claim19, wherein a fornula used by the
controller for calculating the near-instantaneous
245 peéposipblettiigijpbmedia deyiceDnsludinge travel ed per step) x
( No ken in Pre-determned tine) _
(Pr g%go&é éfﬁlévrl]&eég time) 24. A portable digital nedia
devReksplayhcl udi ng: a storage device; a display; a )
contr, t t he
i s oy Sler SO K B8 a8 oS e AREERISHRS, AR | o
V\heﬁé@rﬁeﬁﬁ@sqﬁéﬁlﬂmmt@tbﬁgplﬂ’fmllenedl a device is a cursor
con e
25, MploPIRS sctle gt EfbdRERICORATERSE obfird AL Bovice
when gprregied tmeqomp;mtqrhe connection to the conputer is
sel ected froma group conprising: via a wre and
wi rel essl 26. The portable digital nedia device as
25¢| aiTh%opqréblﬁ a|gﬁalzmedm@lewpen ashelaiheliesdip howberdin the
£ r Bl ue
corh‘r%%ﬁbd ?o ?r?el %8%Sﬁef 50@%%9‘%89@@%65@"18 doﬁ‘luﬂ?@rngl L\iﬁé dé&ﬂ{:egand
WIrglgsglya, rred i n cI al m 25, wherein the connection via a
wire to the conputer is for the charging of a power
source of the portable digital nedia device. 28. The

26.nor TH®IROT@Plsi WitalnBwdie devire easaslaimed edclaim 2bawhers) the
wirdle8sI@ brbtédd® used is selected from the group comprising: Bluetooth, UWB, RF

and IR.

X

27. The portable digital media device as claimed in claim 25, wherein the
connection via a wire to the computer is for the charging of a power source of the
portable digital media device.

28. The portable digital media device as claimed in claim 25, wherein the
connection via a wire to the computer is for downloading content into the portable
digital media device.

29, The portable digital media device as claimed in claim 24, wherein a cursor on
a display of the computer moves at a rate corresponding with the accelerations
detected by the force sensor.

30. The portable digital media device as claimed in claim 24, wherein controls on
the media device is used to select options on a display of the computer.

31. The portable digital media device as claimed in claim 24, wherein the cursor

control is based on a coordinate system.
13



connection via a wre to the conputer is for
downl oadi ng content into the portable digital nedia
waelewi70€397929. The portable digital nmedia devi ceP@ySG2006/000298
claimed in claim?24, wherein a cursor on a display of
the conmputer noves at a rate corresponding with the
accel erations detected by the force sensor. 30. The
32por hylrebRi didifaPmeBRHAicdeMbIGEingS cl ai med in claim 24,
wherein controls on the nedia device is used to sel ect
opt PSHEAGMIYIGE: spl ay of the conputer. 31. The portable
di ghta@lpidyedi a device as clainmed in claim24, wherein
the cursor control is based on a coordi nate system 32.
A pBeParlier apuilediio hetiuihg stsege devisaandibie bigplax’ andr age

devhésrce deflio? Rb@ed B thORbARIILET coupled to both the
storﬁg%, devi ce and the display; and a force sensor

coulNeEN He Preakls figital media dwiee is sdatadogeer.t abl e
digital nedia device is a data |ogger. 33. A portable
di gi t al di a device, including: a storage device; a
33.4i sﬁm&{??g'g digial mefinslevispupteding'o bot h t he st orage
devh epragidddvire; di spl ay; and a force sensor coupled to
the controller; wherein the portable digital nedia
dev?é@ptﬁ‘ﬁ/bvi des indications when the sensor detects

| ar geomestiel esplddBDoVBE sborifEasli@ 4H ' f
tinme, 34, The@ﬁort akc))l e dis &Y éij(ﬁ}iedi adgg\%idggraggﬁgloai nmed

ital
in %f?é?%?%’@,or @Pt?%éorgfo@@ét erm ned period of time
I s Wherelny tee@BR&Sle digital media device provides indications when the

sensor detects large accelerations over a predetermined period of time.

34. The portable digital media device as claimed in claim 33, wherein the
predetermined period of time is thirty seconds.
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