WD 03/ 036457 PCT/ US02/ 33805 METHOD AND APPARATUS FOR
ACCELERATED SCROLLI NG BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] The present invention
wlAb&sy general ly to a conputing device and,  BRrRisoz/33805
particularly, to a handhel d conputing devi ce havi ng a
rotational input wunit. Description of the Related Art
[ 0002] There exist today many styles of input devices
for performing operations with respect to a consuner
el ectroni c device. The operations generally

cor r eSRIEYHOD AND!ARPPARATUS FORWCOELERATED SCROLEING
a display screen. By way of exanple, the input

devi ces may include buttons, swtches, keyboards,

m ce, trackballs, touch pads, joy sticks, touch
screens and the like. Each of these devices has
advant ages and di sadvantages that are taken into

consi der ati on Whelp GREROUND GR THECINERTICN ectronic
device. In handhmﬁﬁg_gﬁﬁ_%l nput
deFie‘R?%fﬂ‘i@lﬂﬁéWtﬁﬂ |y buttons and switches. Buttons

SW tches are general ly nechanical in nature and

pr st e
of th‘go‘i rsor (p‘?gser[iﬁﬁern% %‘%rs) and&'{ytt8 d %@W"e and,
seinete pariiculaFyy toex hapdheld cmapumgadgm@ having adretfitionabihput

to ving the cursor in a specific direction (e.g.,
W keys) or to meking specific sel ections (e.qg.,

I h f handhel d
#%m?ﬁaﬁa?m REERUATL S (pons) . ﬁé‘sfngut devi ces
I 1 t di . \Wh
T e R L R g
dI SpreratiosE WRR RedpecP & A cbRsurflér Sleétronié Ge@ibee%é dperatiths
screen using a stylus _ or finger. [00Q3] gortable

c ogﬁﬂlﬂrﬁ%c‘ﬂ'é%ﬁmég tQ eqving; a |ICHROP ﬁ‘ng é’ﬂ"ﬂﬂ'ﬂ% pglec ipps pmpslisplay
deydregs, Bg%véf nmlé OHe hﬁﬁ?ﬁ%wc&". H}:\fnﬁlﬁ% hubBHs, dlifthes,

movenent ol nt'er l. rsor

c dreybhopets snice, ttaoés alig, éomarepadwmyeﬂilcks dﬂucfhecr@gm apd the like.
WEQ&‘ 813{%%@; d@g&rﬁgé/ ﬁggﬁ)tg eg %\Htg?fstaﬁgﬁ?%éég lﬁgaét ﬁé tél&% into

TmMSIdmdBomwhealdselgmm%eti;rwgggubr elecironit ldevites gh dandheld
Scéoerﬁgut\l/\t%edewces He input devices are typically buttons and switches.

- Buttons and switches are generally mechanical in nature and provide limited
control with regard to the movement of a cursor (or other selector) and the
making of selections. For example, they are generally dedicated to moving
the cursor in a specific direction (e.g., arrow keys) or to making specific
‘selections {e.g., enter, delete, number, etc.). In the case of handheld

_ -personal digital assisiants (PDAs), the input devices tend to utilize touch-

' sensitive display screens. When using a touch screen, a user makes a
selection on the display screen by pointing directly to objects on the screen

- using a stylus or finger.

1{0003]  In portable computing devices such as laptop computers, the input
- devices are commonly touch pads. With a touch pad, the movement of an
- input pointer (i.e., cursor) corresponds to the relative movements of the user's
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nore taps are detected on the surface of the touch

pad. In sone cases, any portion of the touch pad may

be tapped, and in other cases, a dedicated portion of
woes &gggh pad may be tapped. In stationary devi %%%&nmxms
sucﬁ deskt op conputers, the input devices are
generally sel ected from keyboards, m ce and

trmﬁ%p RRIR |&&H
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di meuse aleng Feurfaceanplith a trackbal dhewyovameniof the input peinter
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bagspedtiala @it RisaY fledscaP@li) %freééh@ecf%h a diSia\dscreen,

this technique, scrolling is inplenented by
pdbrtnputideyicesenaypise ajewa werd%%prqllr@r@ﬁﬁsﬁheéhsmw s¢neen in
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di scng(l:lll vaaeﬁ?a;t ma inad: i:?:lra}z\grm;hé ecrgil mﬂ‘te:el:ﬁinmard or
208 el BT o on el BB IndPbrovice

el d@ficel @cﬂﬁ@dt&fs&h@t inlerh8tscReliiy vaen the usdr pmes his or
cordl ess E!fr‘ hones stereo recei Y1ers and conpact Botﬁc

disr finggy y mq%s {hecrptiye area indhenadIby duestionsy
3 edifdesmB %&% i ént @r&lﬁé}i@tafﬂcﬁﬁﬁﬁm ¥nd @Eﬁlcél scroll bars
specific , respectivel I cal

Ly,
| ithat are displgyed ps @adlcsf ﬁm%lﬁuls Usings IS @th’llﬁﬁﬁ, sareling ife
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mouse or finger in the y direction (forwards and backwards) for vertical
~ scrolling or in the x direction (left and right) for horizontal scrolling.

[0005] Further, consumer electronic products other than computers, such
as cordless telephones, stereo receivers and compact-disc (CD) piayers,
have used dials to enable users to select a phone number, a radio frequency
and a specific CD, respectively. Here, typically, a limited-resolution display is
used together with the dial. The display, at best, displays only a single item

| (number, frequency or label) in a low resolution manner using a character
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generator LCD. In other words, these devices have used
single line, ITow resolution LCD readouts. [0006]
Thus, there is always a need for inproved user i nput
“cte%l,&g sthat facilitate greater ease of use o
con‘putéléng devi ces. SUMMARY COF THE | NVENTI ON [0%8:; 3 fsessos
present invention relates to inproved approaches for
usgéserfor LEIPU 6ther Weiss GfeseUdviled vk ubkeh Sikta ke qeh:
user interfaces. A rotational user action supplied b
a et @Pd—@u@%ﬂoq"%put devi ce can provi de accel erat ed
scrolling. The accelerated nature of the scrolling
entBO08} | Jhus, theraisalwayoa nepd Agrdmpsoved 'éﬁﬂjﬂfl*ﬂ)ﬂdiﬂ!@es that
S Sfaclifat gredte? bafl of LB cdriti th greater

§ i%l%?marrouﬁt 81‘ acce deratﬁgnﬁ]p@gg ded can be
perforned i n successive stages, and/or perforned
based on the speed of the rotational user action. In

one enbodi ment, tEEMtﬁhRV‘@?ﬁ‘HE‘WEﬁﬂdI@” 's
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TN oy e
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traversed O, her aspects an ur.es of the, inventi
FoteC RS B PR 2 B BT S mo TN s rate
Coﬁwllh?Q THe\dceelefaBd Yiatufre of fife s¢rBNiﬁ bhﬁﬁleks 5izsers to scroll or

particularly well-suited for use with a nedia

[ o@@\@rserﬁéen@wmataﬁetda@ dist phiteragiiasted apg Mhhﬁea s oase.
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CrpRbAIERy e BBBNY (o Bokorl® GarBRRR  IEREF Butdf
I mespecton a gaphitesusdr ihlesfate.t The aesultlny acoeeeratlm effect causes

f ted wit |
" ipBinea gl b S ansee Suek el slengitgidsie gt £ 3R fape
t OraPt&hgfrﬁbé:‘;sean@thehsﬁpécfh%ﬁd femmstes blfﬂe ihfientitiigbeebme

uni the acceleration factor; determning a next
poﬁ'ﬁﬁﬂiﬂm{ﬁelp‘ﬁ!e AltipHgk e tyRe & comPUting dﬁﬁ'@? CRB ¥R e

fs dat
0 dntietich is SRAUAUARAIGI-Bitdd Yor 1SS Wil e Sbyerhe dat 8
I
e
" i remetlecd, systdneaiaviash appanatusy graphicalivsenigtesface; atcmnauter
USBEIhBRYhaditift, S5t SBSim2nts of the invention are discussed

below.

[0009] As a method for scroiling through portions of a data set, one
embodiment of the invention includes at least the acts of: receiving a number
- of units associated with a rotational user input; determining an acceleration
factor pertaining to the rotational user input; modifying the number of units by
the acceleration factor; determining a next portion of the data set based on
.~ the modified number of units; and presenting the next portion of the data set.

3 © [0010]  As a method for scrolling through portions of a data set associated
- with a handheld electronics device, one embodiment of the invention includes

at least the acts of. receiving a rotatlonal user input; determining an
3.



WO 03/ 036457 PCT/ US02/ 33805 accel erati on val ue
pertaining to the rotational user input; and scrolling
to a next portion of the data set based on at | east

wWaes/Ree! eration value. The acceleration val Ugcr/pseasssses
speci fies a degree of acceleration associated with the

rate at which the scrolling through the portions of
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t heoh to be poeddied. hreshol d; renoving any accel eration
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t {04 edAs hrmsthotidor sardiiifg thrgugh eortioms ef adile, umietgmbediment
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the file. [0013] ortale nedi a
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d@‘pﬁb’@iﬂgndﬁ less ﬂheihtthSPBﬁd thissheld; moeiﬂ;matthe npmier ofunits in

OSBegl A VDS SRR N, Aeifht] o PRR BREAP o e
ofbasedian theenadifisd ngmaer of atitspaat pressntiog the naxirpstien pf the

3.the user input device; and a processor that
d i] %r ni nes a rate of scrolling and thus determ nes a

n itens to.,b spl.aved ..

[ GB0AR A B sirieblE i slayes P smpagimer By Fiventicp
| ofmdsmalesaat Itaegfo‘ aQfordge HskiHrie bt Storidnadil tﬁin@ént foreach of a

medi a a havi ng arotatlonal i nput dev
_plurallg/ medla ltems a display screen that displays a portton of the media
items at a time; a user input device that enables a user of the portable media
player to at least scroll through the plurality of media items using a rotational
action with respect to the user input device; and a processor that determines
a rate of scrolling and thus determines a next portion of the media items to be

displayed

| [0014] As a method for displaying a portion of a list of media items on a
display of a media player, the media player having a rotational input device,
one embodiment of the invention includes at least the acts of: determining a
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one enbodi nent of the invention includes at |east the
acts of: determning a -4 WO 03/036457 PCT/ US02133805
rate of turn of the rotational input device; obtaining

wo ds@agish of the list of nmedia itens; determ nppgyRo2/33805
next portion of the list of nedia itens to be

di spl ayed based on the rate of the turn of the
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in roII|n hr ou he J.ist of t luralit
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prmda@dt 16 @it Jedist BErall tirongh @it BPthel hirafif by dfiheedih itedisi ihy
of medja itens. The |l ocation of second portion_of the

plEmCBMWGM 'ﬂ'h% Hﬁﬁr-ﬁiwﬁ?d’ednstcm“rfat% @npl%ﬁmﬁﬁsﬁqe The processor
Plddidhihds Qfl acEE@feﬂl fﬁ&%r kS L% ﬁ%@ﬁmn cﬁfrth R ikt &MBe

user-contro SCTO rate an the t1on

f adurekity qf(ma_my i@mn%@méhananmamla@tw% pradaict to
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acecond pyition afitheiphgality iof mexdia #ems guithjn thelisbof tregpipiatity of
L%@%@%ﬁi&%g %@nggdérneon LS N hUser-Boniraldd/ s 3 te and the
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'[001 71  Other aspects and advantages of the invention will become
‘apparent from the following detailed description, taken in conjunction with the
accompanying drawings, illustrating by way of example the principles of the
invention. o



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0018] The present
invention is illustrated by way of exanple, and not by
way of limtation, in the figures of the acconpanying

W @se@s and in which [like reference nuneral s pr¢fi862/33805
to simlar elenents and in which: FIG 1 is a flow

di agram of scroll processing according to one

enbodi ment of BREEF DESCRIPTION 6F THE BRAWINGSdI agram

of |ist navigation processing according to another
enfppdisentrhafpréddhtinvediibh Qludtdted By wWaytof dx@implé, asHdamdt by
of accel eration amount processing according to one
entyawofimitalian, imihe figusas pbihe gacompanyisgdrawingsansgh avhich

e T
0" eSCBiG S G0 8NP Bel RSB ARoRAE NS 1 °

di empbadinent o ite jpuenfion det er m nati on processi ng

according to one enbodi nent of the invention. FIG 7A
I s a peflshexisiafiowl diagramolistananiyation procassingnadaording to
accorﬁance j enbodi nent of the invention. FIG

th
Jeenather sipedimant 9Lthe BUPAILt o edia pl ayer in

accord ewth one enbodinent of the present . .
vent 6. 3 @ MayROiRgraMAH sERIeragn sat Brarkgsing according
Pl RYdHe anBBhRMdHl of thedmoentfodi ment of the invention.

FIG 8B is a block diagramof a conmputing system

accor di ;g 140s Yiow QIHYPSH R BECcAEratibR bR brddRssing@ccBrding
shows the nedia player of FIG 7B being used by a user

i nfo anallagraemeedivient obthe iBv@dignrent of the invention.

FIG | OAis a flow diagramof user input processing

accor di Fi§p. tds @represeptriivemecelerationstatguanehion accerding to one

g?é,ﬁggéﬁ]ergﬁ{mgém{ﬁ FIG 10B is a flow diagram

Ser in pr ocessi ng accordi ng to anot her

embodi mget (O L diey HRGFAh! 6 Rext portion determination processing

according to one embodiment of the invention.

FIG. 7A is a perspective diagram of a computer system in accordance

with one embodiment of the invention.

FIG. 7B is a perspective diagram of a media player in accordance with

" one embodiment of the present invention.

FIG. 8A is a biock diagram of a media player according to one
embodiment of the invention.

FIG. 8B is a block diagram of a compuﬁng_ system according to one
embodiment of the invention.

FIG. 9 shows the media player of FIG. 7B being used by a user in.
accordance with one embodiment of the invention.
FIG. 10A is a flow diagram of user input processing according to one

. embodiment of the invention.



FIG 11 is a flow diagram of user input processing
accordi ng to another enbodi nent of the invention.

FIG 12 is a block diagramof a rotary input display
wo/SlBdist N accordance with one enbodi ment of tBBr/psez/33s0s
i nvention. DETAILED DESCRI PTI ON OF THE | NVENTI ON

[0019] The present invention relates to inproved

appr oagfgs16@'s ﬂ%@ﬂvsdié’gtﬁrarr%ﬁ%éﬁ‘ EWt Brodeasimgtatcbiing et

w th graphical user interfaces. rotational user
agnogher suppdimgnbyf the ir@ntiona a user input device can
provi de accelerated scrolling. The accel erated nature
of t he FéGr b1 is afowrtiagram ofdises inpsit pracessingacceidigfosanother
a A g., list of itens) faster and
wétnﬁ&g:?@&ﬁ@i{tﬁeﬁmen(tﬁﬂ

ater ease. e anount of accel eration

provid can. f ' ' :

and/ or iﬂ%r %}%g@gs@%ﬂ' éfh%e'%%@@éﬁ%@%%‘ﬁ'%nm
ustoriance with oneoambodimesnd ofithet inverdtsnr ot at i onal user
action is transforned into |inear action with respect
to a graphical user interface. The resulting

accel eration effect causes the linear action to be
enhanced suchDETIMLED DESQRIPTION OFSEHE INVENTEONO be
rapidly traversed. O her aspects and features of the

| roeTd]i OrTHé preseAtinvEnticroRites to intdroved Appioavlss foneisers of

type of conputing,device_can vary, the., pnventjion.is
paaomns@naﬁr&%ﬁéﬂg Indgrack it granm@fwﬁ%mae 6P a AfoigHgnal user
i i ted
|50 ORI Bk I o0 g et
slecraling. i The aecelerated natureelthescrgling-enakles usrie to spiell or

?ﬁ}a@eﬁéda fg‘?@ﬁw Béf?%t ?&L.§.e st ifehil) Mdtdr ARPRRA E;r%é)cer ease.
. ese rigures 1 s tor ‘explanatory’purposes asthe
i Mhenrmounieftaccdieratongrdvided san beparfatmedrib sdccassive. stages,

00 Fl 1. fl di f I [
| Gk AT e o BrsBaT Rt SdPige W EEH Maee
S @nabddiREAE Y56 Fatatidild usssaction i€ trarsorrhad irtolinhi axgion with
through a data set. The scroll processi

I 00,
i peRagt 9 agsaRriicaldisep teriace, nkig re@fﬁfuaﬁncgeég%% gffasg causes
Witk lirg?éroéﬁbhqa ?k-; ditahchd euér} thER8 1844The Iaaﬁa‘ sétié bBle tbdhe

an |.n cation of an anopunt of rotati onal, rmv_errer]t a
ugepidlydravenserk eGtivirtaspects apd Jeaturesofibe dvestian withpaeome

oty AP IS L SR G

admedndiontis particularly well-suited for use with a media player.

[0020] Embodiments of the invention are discussed below with reference
to FIGs. 1 - 12. However, those skilled in the art will readily appreciate that
the detailed description given herein with respect to these figures is for
éxplanatory purposes as the invention extends beyond these limited
'embodiments. '

[0021] FIG. 1 is a flow diagram of scroll processing 100 according to one
' émbodiment of the invention. The scroll processing 100 assists a user in
scrolling through a data set. The scrolf processing 100 initially receives 102 a
' _humber of units associated with a rotational user input. The number of units
is an indication of an amount of rotational movement a user has invoked with

fespect to a rotational input device.
_ iy



factor is an indication of the degree of acceleration
to be utilized with the scroll processing 100. After
the acceleration factor is determ ned 104, the nunber

v 03i3kdss that are associated with the rotati Onﬁ'ICTHJ%ﬁ‘i/sssos
Input 1s nodified 106 by the acceleration factor.

one enbodi nent, the nunber of units is nodified by

mMpbo22y | ClREKD ﬁn\ﬁcb@!efahfén&"é@tﬁI' i%ro&.ttemrﬁné@qmr Thleracoelerauon
vari ous ot her enbodi nents, the nunber of unjts
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88 abipfioh Pl e EnBpahattyEe Rl of fits [ odiied
Tyyi raaktiplicationewitrettie adqeeldration fattdrhén daicussather embodiments,
TSkl b Sl RSFoce Bl Ten D P
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can be presented 110 t he user by dis Iaylng t he

ndhe dpis sstdhaigs being %raeléedsf@fowh Gardpe geteymined 148 based on
t

ot R AGLBERGr flte: Thos KRN ok PsTiceh deiminey
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l east o0 tnct r__disti Lshl .
aptery e Setssmeiela il B actof ESBRDA Ahon presepted
oo e ol cttmnig g e e,
O sk Betiond the Ahlecset Apo o hreesmied 110 Hreneasithi fiipiaing the
dajet 56itioNaT the BBta ¥t %ﬁ%ﬂ&i@ﬁla} Hevickhen anblel embod!ment of the

roceSS| n%&:}lg& I's conpl ete and ends. However,

s Gm\tﬂrﬂlopr t@grtmme@ Hateegss sanfsy pregemted &19&9 dhgpser by
t
St Ine AEIHUAPE AR AR O ol RBs( Sicugh dtmatvely o
nebﬁtm.tmshiybdxsphged (eb g., stﬁghllgﬂtekiéfmm’é\e athetitarn®  negtdl asfother
t I b I
GG 5 e A3 5D e S BBl 155 o wser
IbIWLﬂIaVIﬁQ tdar @Qéc&htmgamf ilac ltAfErtth@h@ﬂl [idftlbf&bﬂ?e dah setchdsbeen
e a count or other valu ortion
i PregRmedd ﬁythelw“é‘rﬁ“hl?fé’c%?s%%t §II) |'%‘F%I'I'IPIG and ﬁB@? I—Iowever the
I Q@M précdsding 960 mﬁlﬁréb%@?fd?%&h RotBbhal Uder frpug set of

data. As one exanple he data set can be a list of

i I{MJ( e.ere, dhe fagterdhe saiﬁngyotab@nain@eh@mut dha fpther down a
t I
- Lhg flalig ﬁ&mC@éboI’I‘?gsal B b rFotécfﬂ%t )th.@’f’a?e OF rdthiifal user
erlimmllcaartte rddtwectaTeﬂosshlte mmtb& c%llilsﬁudbee_dha rate of rota’_uonal
§ﬁ%‘é‘§ﬂ@ﬁ‘? tngf Bg tgg?a%guaLI %lglotcl evgl"f‘jte?bﬂ cIoIIIIcII bé I%ecoil?ﬁ of Sther
vaiue that is proportional to or influenced by the rate of rotational user inpuit.

- [0025] A data set as used herein pertains fo a set of data. As one
o | éxample, the data set can be a list of items (e.g., a list of songs). As another
| éxample, the data set can be a media file (e.g., MP3 or other audio file, video
file, or image file). In one embodiment, the data set can be considered a
: sequential data set because the data within the set is oft_én sequential. For



WD 03/ 036457 PCT/ US02/ 33805 exanple, the songs in a
list are arranged sequentially and the data within an
audio file are also arranged sequentially. [0026] FIG

wo hSosgysh| ow di agram of |ist navigation processip @Qﬂ%@ﬁsssﬂs
according to another enmbodi ment of the invention e

list navigation processing 200 initially determ nes

Z(h’ammlétmeca‘onpsti@hu@r@de dHfefigedridduchfall- andthaldataiwithin an

The rotational user jnput is provided through user
i rAudiofle g agq ﬁrrﬁng‘?ﬂﬁqt@ﬁ‘ﬁﬁ ¥-nput device. A list
Iength is then obtained 204 and a current itemin the

| i[8026k  FHerd ista Baw dingsameafiligt navigation prepessingAYP gecording
dn‘b‘ﬁﬁBr‘é?n%kﬁn#ehﬁBf%E%vénﬁohe'm% ngﬂ{;gﬂrﬁg o'casﬁﬁﬁzoo

urrent 1temis hi
i tmltlally detenninetsi 202 y rale o Fatstiohdl user inphib®.d.1 diabtuoh). t Hee

 batioRa) pESndor ™ bt b ituar el sHEGoh 1R 4 rdhafel input
2Qfevites edl lisblengihds tiasraditaimald 203%esnd arutrentlitem in the list is
detern nation 206 of the pext itemin

list
alldenijfiedy e ¥¢ thereuimeat jigngds F*&en&rﬁ "ahtﬁe'ﬂ#'éhs%ﬁ beie
' tcﬁéﬁlhﬁed hi, bhéémbEﬁheﬁ%E@uﬁeni ﬂ@mgé ﬁ%ﬁéhtbb%ubﬁttﬁat it is

of the rotational user iInput further apart

n@kstlnctlmwuobsmam from otherriems pf ﬂsmliShthah are $Imultarmféusly

r he rotational user input and the |length of
%seq'&é?d can affect whether acceleration (e.g.,

ac[oezzr at Aarext demndn lhe Bstho bmdiaapjaveﬂ isrihen determnedr206 based

PR, s 15, BB 28 B PEGRL e s

( wansis g beatdpesitlent eiihetliseletigth ah@ ltheemfmitaem incthe dist. For

itemand the one or nore subse t |te
disgmpledhsresipr H\Q:F%Pg egofadiopal dt?xgg‘ tgher apart the

di ik ﬁénﬁ@‘ﬁ'o?ﬁ thePeldtidrit ﬁBﬁJ lhythe fise Thesltaté‘ 8y tl-@arbtémnal user

processi %’@d can provide 210 an audio fe The
autllt"d gnsk engtbrqf\ihem@‘. can afiget whethes QGﬂ%letEWQt" (e g.

| PSR! BRI R ARl o 10E TR WU
aucbvigamohq:afdbeaﬂmg:zmo tllspbyalZﬁa sbeextpien'pand poaar maet he

e Gt beRBbali e ibiet, doLeurhyiestys fiof ot thd

aGRe bk rhdreibseqhadtiitedny caf bé Iﬂ%pleryedrnoachy a Bispiay screen
accel eratjon am?unt processin f or

P RSBUSEchbY PropIRAHoviEs.oAaRBPRAl. e It nauffine Pigpessing 200
AGEH RR dibl
2 S0 HORIILIN0 A il EURR, THORAIIB Riockipb provides an audible
s o that indicatas faedback tofbe Heepas iothe rate at whlch the items in
the list are being traversed. The audible feedback can thus also be
' proportional to the rate of rotational user input.

[0028] FIG. 3 is a flow diagram of acceleration amount processing 300
 according to one embodiment of the invention. The acceleration amount
processing 300 is, for example, processing that can be performed to
determine an acceleration factor. In one embodiment, the acceleration
amount processing 300 is, for example, suitable for use as the operation 104
illustrated in FIG. 1. In another embodiment, the acceleration amount |

-9.



illustrated in FIG 1. In another enbodi nent, the
accel erati on anount -9 WD 03/036457 PCT[ 11S02/ 33505
processing 300 is, for exanple, suitable for use as a

wabiepgyation for the operation 206 illustrat @gdriRez/ssses
FIG 2. [0029] The accel erati on anpbunt processing 300

initially determ nes 302 a speed of a rotational user

| Nprébesshng BOG Y, %ﬁéxammé esliitaibld ol a8@as ta sub-dpdratidn for the
the rotational user .in is provided by a rotational

i ipRAratiey 20@ dlusiaisddn ?Tt%f act ed with by a user. In
| @ OdEHE %celbéhgloﬁpﬁﬁ% &%sfr%t $d0 iﬂﬁ%\ly Hé@rmmes 302a

etermn 302 on tfe nunb
r osmedcnfaa rofgdianal useninpat éks bl;ewcmbr rroéeqhwltb m%paﬁto FIG. 1,

o PR ot BhEL R el s iV orefonaE O UEREG o€

b ?a&:dactedtvhm maineer. dg r?nreg&rg??%xgwnt illhe Blazamdfr te rafationsl user
P dpitiE RV uNg 02 B55o 8 Y6k hiRsr ot oA i ideatified by

f dhesRMBhE) U ingiRNMte pastidutarhe in é}ﬁntﬁmﬂb@dlm%nﬂ %Ré speed

novenent or the speed of rotation of a rotational

i rgithe deigfieral ysep m]ut isfdederniped S0 &gsed opribe nyber ehal
usr%'iatlo'ﬁ@%mﬁé:’n 5h %nﬂﬁfn Bmll‘ﬁ%cbve?ﬁ@lchasﬁﬁ%@tieﬂalqg ts were

det er m nes er t eed of t rotational use
i meaeiveds Theapeelof tl@nﬁ@ltmal uber inputaeang fetlexapwle.ibsput

I
BT Bk B oo 5G4 L BOre MG b sBbed phioftion.of @
t hipestionhatinbat dece.t o di sti ngui sh bet ween sl ow and f ast
SB35 i e R BEn B o Bt i
bejoe id&diavh 204 detsinitedwhaihér td Spaindfitharotational @er input
threshol d can be _determ ned experinentally based upon

t He sinw-t Thesaeed phthecatational wsenippulivanhe delevaingd 91 on
a%ﬂat@&%ﬁﬁeﬁﬁlgw ll?b‘?@cfl?t tgt\}dtrﬁgfjof \[15)5%3]41 oﬁ%‘@nﬁ&ﬁmen’t a

deci si on t'erm nes
r dhegsholchis useddo distipgtishdetiveen stomeand Tast spaasiscafhe mtational

hagaet il T Eke 4G o SoRthR tiatls oelneli 37 0B 1 byeshpd
of betiveen rsiivahind fdt caaawary wilhtappﬂcamh ﬂrmmteshe!d carhiee
R RTINS SxblimenEHy Befed 1RpRhe etk 8PPIEon ffauhich the

t NocefFEBOEaROUAD l‘&ésﬁhé 800%s atiegds a first
threshold (THL). deci sion 308 determ nes

t H8031he &wserne dECISDﬂ@Q“A@t?F@IDﬁ& thatiike ppged of the rotational
actfs%!r‘?r'i;ﬂ&'lé’glow then the acceleration factor (AF) is set 306 to zero (0). On

‘the other hand, when the decision 304 determines that the speed of the
rotational user input is not slow (j.e., the speed is fast}, then a decision 308
~ determines whether an amount of time (At1) since the last time the
- acceleration was altered exceeds a first threshold (TH1). When the decision
- 308 determines that the amount of time (At1) since the last acceleration
update is longer than the first threshold amount (TH1), then the acceleration
- factor is modified 310. In particular, in this embodiment, the modification 310

~ causes the acceleration factor to be doubled.
[0032] Following the operation 310, as well as following the operation 308,

“an acceleration change time is stored 312. The acceleratlon change time
-10-



update is longer than the first threshold anount

(THI), then the acceleration factor is nodified 310.

In particular, in this enbodinment, the nodification
woltsnsea%Ses the accel eration factor to be doubl,ed

[0032] Fol | owi ng the operation 310, as well EErusuzsasses
follow ng the operation 306, an acceleration change

t i BRedis tisd ihedhailiRe abbelepstionl 1aERE WS 181 Apaatdd. ”ﬁ'le 10
WD 03/ 036457 PCT/ US02/ 33805 reflects the tine th

t rRccalecalicsy eiange time isovtotasksuchdhat tha desigionT3R8 understands the

SRR SHETHR Hrifof kS el LeR Fotouing
adbelopertionrd 12 as ivealt asnditkdtly dalloping: the dadisipn 368 vheni the

0 G S ot 68 SR TRt Sorseducl Oare Vigepatt I pg Bfen the

acmeﬂ tareshioh(TH plhe aveslematitt amolisigrotdssing BB0 isf comsplete and

thre hold (TI-11), the accel eration anount processing
&'95s conplete and ends. [0033] Hence, according to

f[@oss]ce' ABAt, AcBrimdto ﬂb%@é@i’é’tﬁ)n@ﬂeur\‘tﬂﬁﬁceé&@ 30?] when

speed of the rotational user input is deermed sl ow,
adbe |sgea¢l obthef rptatipnal U%errl@@éﬂs deemed slqvo)the areeipration factor

" ﬂg T > %@)ﬁ@) REPnitf fridicad {I'%g nG Tzfcﬁglbrét%p' éﬁé% mpdded. On

when the Spee € rotation ser
| rtbetothardlemdt wheh filae spéed okipeadiatibnalusier rmmhincmatesthat the

f ast th | ff i \

e e Sigh BetBET B BRE ISt el aESlhrdBr Wi BTG bBgea s

t hibubicat Inastrdct, lt!‘il@mtlf theuisee intéraets witinthet roativpebiipof device
en no eration effect

|
i 46k the SRogH of el i, aeh noRelerEan ecsiproyided.
d% %uéﬁbaé@ tEe ’usbi' één sé‘r‘éﬂ *tl‘ﬂ'of.igllx Q)ddﬂa %Qt (e*‘g 9fist, audio file) with

resol ution. when the user Interacts

wi high tew@lut@nat%ﬂm othreh band d@lwt@amen Hﬁemgwglp thayratational
r 9 -
| ﬁﬁ?ﬁe ygg; \Efﬁgaﬂ@? gﬁéé%duﬁil' l?ﬁéti%ﬂ ﬁfeﬁ'ﬁg% abée!éi;e;fﬁn_lgﬁfe%?m step
acxiet aveaeased E&d.evin dopbling dedthley meaes). nVes accalerabiab lefiect

2 Praviped By e FyBBfioR Ehane 5 Hah ol tuaet Witha ORlRE b
exdeaite ineirdstigiens @Eér—ﬁ@hd@ﬁnﬁ@rﬁéﬂ dueH ihatriong br extepsive data
rapi d mapner. ﬁ8034 i,s a flow di agram of

aceLs eampe eRTed amousgd'aag@wﬁgn%@r according to
@un 4 Sy erimd MOWHLatdF&ﬂ'd?\é%éléFﬁﬁothﬁ’oLﬁﬁ PRORIBINgMD0

processing 4 I's generally simlar to the
a@repeting tcbm@themmbpdmﬁ@f the iswentiani | Ther acpeleration amount

p dagocgésﬂajw R gerddt SISk loths YRcABRIHRh ShASTRPibEEsing 300

iflustrated in FIG. 3. However, the acceleration amount processing 400
includes additional operations that can be optionally provided. More

o specifically, the acceleration amount processing 400 can utilize a decision 402
to determine whether a duration of time {At2) since the last rotational user
i'nput_ is greater than a second threshold (TH2). When the decision 402
determines that the duration of time (At2) since the last rotational user input

- exceeds the second threshold (TH2), then the acceleration factor is reset 306

to zero (0). Here, when the user haé not provided a subsequent rotational
user input for more than the duration of the second threshold (TH2), then the

acceleratlon amount processing 400 is reset to no acceleration because it
. --11-



i ncl udes additional operations that can be optionally
provided. Mre specifically, the acceleration anpunt
processing 400 can utilize a decision 402 to

wisiSibisne whether a duration of time (At2) si n%%rhj@%fsssos
| ast rotational user input is greater than a secon

threshold (TH2). Wen the decision 402 determ nes

t %?B?fhbs tlfibtrtaé iuesr Isfrteéﬂaﬁmg(d\éé’rblimgmperathm élﬁSthuﬁ \nlloduld not
rotational  user_ input . excee resho
( VY to epRbinueWith 2qIePYs AERP ?@i‘?ﬁg?ﬁ PEN9306 to

z 10@3510) ThEffe aW(Winthé dééélbrétﬁ)ﬁ é‘fféfct R WUedisFestricted
subsequent rotational user |nf) for nore than the

d@ush |t the dedbling:d enperationnd| @ camary ogqiEat ?H@te below a
Snfihaf b HR Aoty B ershire A sl iiftudes 8
askcision 4Ovhthat idetarsénes whetbst thet aovglesation tactdr{dF) has

t d th |
DSBS B e Bcr Bl gl i B
r Qﬁ!?zéﬂ ttdeEjM@ the ﬁl@txﬁﬁlfrﬁl‘aﬁbggramn&ﬁéﬁdn bhe !rﬂmdﬁdelﬁy ihe
restricte SucC a e ou
3 BgpelemiiasAmowiRIpcegsing 440. %?%ﬂg%le - thipadrelar i'&fbfactor
TRRFRESAH DAY R HtorRlf g I8)) ee;ﬂegemlnaqhaﬂwttu fRBdAuUm

déci sion 404 that determ nes whet her t he accel eration
- f @scelergtion) sareling wealsheerus ahaxaﬁa&m@d&btiﬁﬁatfaﬁiﬁr fhapn-

E i.Si 404 b tili dt limt th
et R SeRIFIE] o That Coan be i nposed by the
aqoes3s]r at Sulhiustirer)the proslesdion Garddlint meIesemrﬂﬂ(bstotelsleOG a
aﬁé:sgl.er %“ . {'ﬁciﬂ%rém AF %C@Qgp%%{eh s%;%mﬁ &)ealagtarg{a%mal
- ageef ﬁfp@t wge ré@ér@édl {dTProgassedRCNbte Wbt ther diratieh gfmimézmz)
- tinmes ster than non- accel erated scroll u@rg% # agé@
Stqan|ber<1@t@ﬂemedth¥efh3&¢féqrem befwesRGHITet dii ar3Ryialpg with

1ﬁ§onﬂ@'@ @tatlo?i%Luéél’ﬁH uttdrﬁ‘ﬁhe]—é’ﬁ ingiR timle@ey, tine

résents [ ast rotati onal user
| ri%37]wa96~$ prasfiously n@edpﬂm@mwom@unmcemng 300, 400

i ot SRrBbist bl sk d nat A ticpeliniied SRR EHhO Sy
i meoskerdtionotatdr o hwavee raithopgh nahdepitted|in§iGsnpot 4t when the

( ﬁﬁﬂlﬂﬂl [088'595%@@3&?8 r(r%\éle(?lsﬁé%sﬁc%%ﬁ?%i heﬁ%&e | FORt aﬁ) Be setto

PZREREE. Ntb AbsHleafibnPand el fuceRsiatich Qﬁb@hﬂpr@eewng 300, 400
accel eration factor. However, al t hough not de ? {1
ct_a%se is a

Fic@s.beypasged.heR example, ﬁh@%eWOPIWrEaWBe
gt bt the APy scrbBR Rah RispRGFSNIG 9k (S erftASs Bfa Bifle, tfen the list

can be deemed short if it does not include more than twenty (20) items.
. Consequently, according to another embodiment of the invention, the
- acceleration effect imposed by the invention can be dependent on the length
“of the data set (e.g., lisf).
[0038] The accelerated scrolling can also be depicted as a state machine
‘having states representing different acceleration levels or different rates of
acceleration. The particulars of such a state machine will vary widely with
implementation.
= [0039] FlG.5isa representative acceleration state machine 500 according

to one embodiment of the 1nvent|on The acceleration state machine 500 has
-12 - B



zero (i.e., no acceleration) and the accel eration
anount processing 300, 400 can.be bypassed. For
exanpl e, in one enbodi nent, where the data set is a

wd &losedst the display screen can display only fip¥k&)s3s0s
entries at atinme, then the list can be deened short

if it does not include nore than twenty (20) itens.
Cdosestatest ¢fgccataratiat. nd fitsh state 502 rpr@\ritbesjnuancelelfatiohe From

| ti,0 t erat| n, effect.inmosed t.he

| et aRkteRhB, whEBIhE SBeed fr & ReCbimTAT it Wi Mialow, the
S%ccé%rﬁtmn $tatd inachPRIR0 réhmaimraiahe Iﬁ?ét%tbte@ml |AII@@1&§1H@Iy,
al so be depicted as a _state machine havin

r sphesstha $nﬁj’do¢fftf‘% refationgl dseeinpit isdastelng %cceieratfon state
di ﬁméaﬁﬁa*sob%;a?\%mafns f@%slfﬁét%te rsoﬂe% Moha%tarsmofrhe

SucC a state nachi ne vary w del
i rysicond stateiotd. prpmdsspxrac@leatiog, meﬂlmgdbahthatrawtlng rate of

SRS 5484 T2, AR g BB s

manachire 500 it abthe sato@sbds (5364\5Iﬂeiﬁ’ﬂiﬁ £i38Y GFBNEXt rotational

e et 1S5 Bt kv SES rbBe B A PhoR o the
SARSIGstafe S0 eAkeratifdly,ORen theSipedRifthe fiest r@t&tlohbimser input
accel eration state nachine 500 remains at the fir

stiafastsibe acselesatinn stata paching S90transiions dros therfeecond state

r ] . j i f e
oot 10 Bl Si6te SO e Bjiditate 406 BGES Bicich RerdtioR

s ememing tthatdhs odte dfiserollrerwoiid befour thnes thatwof thesfirskstate 502

2B RS B8 bRl R Pl ety Pon g e

t hof the aekiaoiitional asatinputriashiv) ¢heoffcdieration state semhing 500

ARS8, AR e e M35 e

trpa %bbé@%ﬁﬂ@ﬁ@xttr@ta'hhﬁal Lféef ﬁipu@ Isﬂh@t Wacceleratlon state
Al ternatively, whe sp he next rot at

L SEaChing 60O fansHHE o rebrd e 080 & 12U SRR BB, At the
SO8, itk ggsgé %%]Enﬁx %E&gbl‘atﬁ'én 3 F!ie%lt ﬁ{e‘gnlr@)lﬂaf PetadcBidration

state state pr oV
acatd efrsroiing is eighhiimes thaitof theelirsbeteteo$02 down timesythat of the

{ WeeEnd R840, REFlet Wl oo i s1AS o 2 tog e s08.

SQﬁaemﬂm*sptdeel csfrilae thexofotdtivmahesdr inmuitds slonaltheiseselération state

I I [ 50
| magTine Sh0 Grareons Gor e outh StAte GRS the st ptets 502
sttenafRly, et ﬂ‘@tép\éél:i)bf 88Xt rbiafionRiafer Hput RefaBE e

rotational” user in Is fast, the accel eratlon stat e
_ acceleration state mac me 500 remains at the fourth state 508.

[0040] FIG. 6 is a flow diagram of next portion determination processing
600 according to one embodiment of the invention. The next portion

—qr-h

determination processing 600 is, for example, processing performed by the
operation 108 illustrated in FIG. 1

[0041] The next portion determination processing 600 receives 602 the
modified number of the units. For example, at operation 108 of FIG. 1, the

" number of units was modified 106 by the acceleration factor to determine the

modified number of units. A remainder value is then added 604 to the

“modified number of units. The remainder value pertains to a pre\nously
-13 -



machi ne 500 transitions fromthe third state 506 to a
fourth state 508. At the fourth state 508, 8x
accel eration is provided, meaning that the

varealsglsation rate of scrolling is eight ti ”ESPE’E‘/%goz?fssos
the first state 502, four tines that of the secon

state 504, or twice that of the third state 506. At
t hdeteymined snadind&0&jue Mémcﬂéﬁedﬂlﬂm dlext, Hiee neadifi ed number
r ot nal ..user .i.aput i,s s| ow, accel erati on state

o R Biviagl AuBRY & eitrkis e R fovia Goa ot (s next
t hpoﬂloﬁﬁts aduset 60Be dafd s&@rihalis \ewbbituap ﬁfésbh%cﬁtﬂi?Q Wigpay
the next rotational user input is fast,

ac 88Vviepatiop Sxamples thaeet hertmocan-peitaia t%lpn? RENTCH items in a
st pdRviPtnd G4 3kt Fé ﬁ (Bind1td 2 & Jf lféWééj' !ﬁ%[n%%egfex%ﬁiﬂle the next

porti on determ natl on processi ng according to one
enbodiomesan pertaiméo & segmenbor. pagiiomisra apdie fillowhen the data set

o BERE3% i R RES WAy A% g5 s RAETRLS oy e gnsgeton
[ n696<i‘s thien] %608 fer subseqpent usayedaicemputing amubsequent next
PG5 PbIRHn L BB ovastc o, e PRSP SRCRRGROgh

t hBrocad8ig60% is éBhipetdand ERds! iAokl thyudd8f the remainder
acceleration factor to determne the npdified number

of Valtpts nohnecasgarg &e seipllieg provideshbythedavedipn roay he

o Ao OB AL g

degkove.ned rermi nder val ue as di scussed bel ow. Next,
th ified r ,of.units,.is divided 60
o o Bhpie 4568 ploddind S8 fle invention,
pombmsmen t&e&ommﬁgbx@hprag,ec@tﬁ aASRImé Frilt the nawvbst uﬁurh:ts
evi ce. For ex the n

presented on, a displa

poPt§asiated Witha f%?‘?P’l% USEfnput iFS dnitse %qu pssyime {
wWheacdib@itiea Factsflva® Bbicinihedits & 2.1 Flened, the pRBRifi éd"number of
anot her exanpl e, the next portion can pertain to a

s elhigm acgprdiegs for mmemho@mmu\@omld |tl@emh@r102h@!ta 49%" 2bt Inone

PRl B o A RSk S0 e
s uinedifisdimurolsergd units c Aspurne rikﬁfethe phedouseremaincter value was 3,

el e hRee U5 R Eebibe it (b5 A0 Tndigite
Al tsievgina the mﬂEpaftloh h;étl‘reed!mal‘gée,rthevdeEd sumbér of units (105)
ek T ghirad By S hunkind fabidn 5. rergon s 1esulBg V20
f o WRatePhatl BRCHSR PArticRAT ¥Re data set is to be presented (i.e.,
-displayed on a display device) would be 20 items down (up) in the list from the

current item.
| [0043] The scroll, list navigation or acceleration amount processing
. discussed above can be utilized with respect to an audio player having a
‘'screen that displays a list of songs, or that provides a scroll bar indicating
‘position of playing within an audio file. Typically, such an audio player
‘typically displays different screens on the display. Each such screen can be
- individually scrolled through using separate position and acceleration values.
Alternatively, the acceleration values can be shared across muitiple different

screens. Each such screen could be associated with a different list that is
-14 -



[0042] As one exanple of the scroll processing
according to the invention, consider the follow ng
exenpl ary case. Assune that the nunber of units

waresagkated wWith a rotational user input is 51 YpikRe2/33s805
Al so assune that an acceleration factor was

de.ter[n' negl to. be 2. Hence, the nmodi fi ed nunber of
unipastialiy displaliedgor theaweearizoshrtien bf whizhlis disbRiyedonifia screen

ni 51 * . In one, inplenentation, a previo

e At 0 20 thiougyscialing, dhe B OB A bE SR iy Recelerated
Mo gherires. THEM i | iti
remai nder val ﬁcﬂfﬂgé‘gﬁsﬁﬁﬁ%ﬁtﬁoﬁ?lf e r%ﬂf%g@ﬁ?y position
unift 3 SpBGoMNEItiops! detais of syeermnevitabla for use withdan audip payer
th t: 0 t ne. | fA e
of 215 ecrRah WS CPrel Rford PR Mpph e, 473048 e on
( eduly, 305 200Riewbich is hereby sndarporgtachhereirPby réfadincat es
th e t rtion of .the.data set is to be .
or 104dTC 6! 7R bRleertd PR A G s e ey e
be a2€ordarcswith ehe(embodimenhtisf thegivdntion The coftfiuténdystem 650
ite Lls3){9004@#Tescr é% |ist navigation or .
ac_lfa 23 P 9% hed snelpses pleclionisrispifydhatpeniams
ut {Hd @dtfpiirigogerafaia fob %@ébrﬁgmrg; s?éﬁﬁrsshavﬁt)&%aﬂ\//.t e

I son provVi des

screen that displays a list o s, or tha
a Slectpnicgieuiindidddesg mipiepradesacinngsharyi HQ aantroller, an

o Gsphios! Cmtrb NG 6. he BUEInG Bo2 4ol BN auaiiRoh, ¥
sceeaputeanediiable meditine deile $54 ¢ adhiobca témovsdie osinpgter

x TRAbE BB S BEBIRE R 7 le JriSncall orpticaly read data
acthessfram Thelcenthutéreicizing 852 ReISo cEANBI $0'8 i AAEESvice 656
coul d,be associated with a different list that is -14

WD BorepEHisRmLrBRe Pressaited tariauser of the eempuier

t heysieh B0 to it SlilPfirffer b riptidl s['i@{eﬁ% %@R ‘?l‘iblﬁcﬂfs a
screen at a tine and, through scrolling, the portion
cdevbeard apparatusBatn Hhe kéyhoare dppanatuse658 Flows alusectn

ekt ob RS et bbbl noBth S5 cBBehg byter

stﬁerﬁbmdfbmt_hajmmﬁmdg .?jst?u xﬁsol. ph tyie lregaf[{g,ethggc/wgg@glg .

[ r-QVi.si,ona er i i 0 [ 99, ]

¢ FapenaS e RIGHRES o pilEy,crkRys 680 aRd sy otatR0REBPi Wit 662

heThes rotatonad frpue apie 662 @04ws ahlder td Pelfsmi altBiasiBASt h¥fement
uter system 650 in accordance with

di agram of a co . > ]

ot fﬁ?@&%“@ﬁge ggtatlwlilw&mlt&ﬁz THe Bisianetmoygsiesin

Sf(g)g?tricg}ﬁeih g@gfspgﬂﬁs:rﬁ)ﬁ/ t?ﬁg tﬁbgg?éfe%r%ﬁg R th& L ABRR: circuitry of the
computer system 650 and used to manipulate navigation or selection actions
with respect to a graphical user interface being presented to the user on the
display device 656. The keyboard apparatus 658 can also include a button
864 associated with the rotational input unit 662. As shown in FIG. 7A, the
button 664 can be provided at a center regicn of the rotational input unit 662.

: However, the button 664 is not required and, if provided, can be placed

elsewhere, such as outside the periphery of the rotational input unit 662.

'[0045] FIG. 7B is a perspective diagram of a media player 700 in
'.accordan_ce with one embodiment of the present invention. The term “media
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the conputing operations for the conputing system 650.
Typically, the electronic circuitry includes a
m croprocessor, nenory, |/O controller, graphics

wWoseisher, etc. The housing 652 al so provi despayuspaassos
renovabl e conputer readable nediumdrive 654 |Pn V\ﬁ?c

a renovabl e conputer readable nedium can be placed so
asplayeglgeneraliyirefars fo mmptpting:@éﬂmsrtbabhr@aiailcated fo processing

theretrom, The ter h 65 s als c .ed to
- FleiA SFn R Al SReeS Br Otk e dnele Ry BESH the

pr erReR ﬂdrérqrs afpoiadie @émbhmg:mcé eExarﬁWétstn@&ﬁa bRayers

view Sti rther, the conputer st em 650 i nc| udes

'W@%dﬁ?%fcg 2F (IaesBIaYershKidRe PRYSFY vigaofespiferg mameras
aI bRYEAIKES eThdse combitingdevitiesihré geRERM brtﬂbfégé@& to allow a

(application program or “operating syste per f or ned
byuserdodistapiosnusigslaygames or nideRi recoedyvidgo or teke pictures

6
66%’“8[%'r gt rota r?{)aﬁ%‘s ﬁﬁp? 15@ %W@%EP ltﬁgl’ﬁlw E}/P 135,?};‘%
[ nhamdhﬂhi et thdtlipsized fmﬁﬁﬁcﬁmexﬁenﬁ)m pocket of tic wswal(i.e.,

m)ve g res ect t ot ati naI
o ossdReRsizel). By e 252t AosanoiRste Brtlieepy cary
cametdwbéompm@r&ﬁ@ﬂue%w&éec@i @@taﬂ@nlacrmesmwwﬁere @he user

the conputer system 650 and used to mani pul a
na‘&y@\g%ﬁ (@8- e gwéﬁﬂpbhﬂﬁ%@ by RarTYiRg Earass ;b@&w artsi ¢ften heavy

oS e o bR RSl T IR e S S

calﬁianers(@ g. nMIP@orﬁametha useT mayusa eoddviceewhilke workihg out at the

oot Tole Sl i1 Garhola el VR B e g pftein

r odzlmhlnlngl.aFurthGMﬁorentﬁe ddice melg \be\@eratet dytthe edr's hdnds, no
not .re U|re§ and rov ded, can

ed .
o et STdaih et B UREKORs nESled Hior g e M Rpentation, the

r ofabicadfer! 'cﬁﬁlﬂe ;Stfﬁkbt—@i@@d anHQ%@]‘ lightéeei (?W(é 8., dimensions of

persgect lve ?ram of a nedia &’aé/er 7
%4 &aﬁb@ﬂw inehesBbd ianueighbef .heupees)dat true portability.

invention. The term "nedi a WO 03/ 036457
PdPPAEh2/ Theamsdiaplayer 709 amagln'nlxasm@nae@thrbcwhﬂﬁlps ilaat
deyicfs utsQF‘Eo d@il&adjﬁﬁéil ﬁém%a‘achéié ?cfﬁﬁ& kBt a H6Y devidESuch as a
as audi o, o or other 1 mages. 1In one

i rq&raiﬂmlapmmcomputer (eedi, a!epktap@om}:mter @qartableecomputer).

BB K RS, G R ol e o

r ethergdaeral pagaseasomputer fop furthdt roddieig (e;ympﬁntng) With
devi ces, are ge,?jj@fr al I%)rlgort bI e Sso as to allow a user

t SR oMy ey ligls siorgdpn thegsngrglinyEpose
' Orcdnﬁthﬁephﬁylﬁe&ﬁ)wnloaded into the music player. In one embodiment, the

“media player 700 can be a pocket-sized handheld MP3 music player that
aliows a user to store a large collection of music.

[0047] As shown in FIG. 7B, the media player 700 includes a housing 702
that encloses various electrical components (including integrated circuit chips
and other circuitry) to provide computing capabilities for the media player 700.
The integrated circuit chips and other circuitry may include a microprocessor,

~ memory {e.g.,, ROM or RAM), a power source (e.g., a battery), a circuit board,
a hard drive, and various inputfoutput (1/0) suppori circuitry. In the case of
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wherever the user travels. In one enbodi nent, the

nmedi a player is a handheld device that is sized for

pl acenent into a pocket of the user (i.e.,
wWPsBLssl zed) . By being pocket-sized, the user pgdo8S92/33805
not have to directly carry the device and therefore

the device can be taken al nbst anywhere the user

t nﬁuﬁb pidyerd] the BRRUWSEEompoRéits mdy h@l@daxboﬁﬂfdnvéhfs%a
Ia bulky and often heavy device, as in port abl
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e case O ner a,
usmlum;aompenehb fdeoaptermmmh@ascsumaammageu SENSOLR (e g-,

e e- Rl g TL OEf F R R R gng Br °

ne(é:dws»lon dpllle?j (ergl masplmrs,iﬁlter_s) Lrurhe hopkitganagalzo
0C i ze r i ght wei ght. (e, g.,
4@H§l§§% shgpe onTorm affha ripsi et Ratdndsd chatour of the

gOfOZGm'éy thé@uhkérﬁ%lﬂ@.{cb%ééérﬁnce bPPéthedia
The medi a player typi cally has connection
c BR¥Er700; es t hat aI | ow a user to upload and downl oad

data to and froma host device such as a general

pUPB4Ele chbipagia pl@ygr 70 alsRimpudesp displayorcreen 7ab| dhe
f%@%&g&jéémeﬁ%ﬁéﬁ gpe gfspla&% ﬁFaﬂ)Wca?iJs r fiGRAds ((ﬁlﬁ‘ﬁtag well

ener a purp
c @spather infoymation td éhe pserdess, text, ()b}egts,, gpalphm:s)n @y way oh

b bt AP Chmarbadben 3ns hrarona oul Qlsil 48nBl YDy Th one

riBigarcerfibsdifient, [the Qixpl @é@é’érﬂ@éﬁ?\;‘gd?ﬁs tﬁ%chl #é@ihﬁition
cket - si zed handh musi ¢

7 0 b

{ KiPIaa YTt AoVe LGP haskighs te give dearisibiyaBayliois well as
mys tdw-n@qg,%hn S b:mem;dng y'a%co.?o%g {d6nd"BRibBdPhéY Sthe display
700 1 ncl ude ousi n

that encl oses vari ous

elsetaan T4 caphpabont 2 Iqqhﬁal(maagredrﬂlwm"wami prayide a 160-
c Byfoa R B08iof, ThY dipl dolh MplEn iR tboRbe,

cisimultaneviislyispldy chamcters Df: multrnbe lamguages.uds shown in

o EieeEBL ey pRAR 04 yRigie B 8pe Y i mBaR e 700
dthrogh BNDPEHINP PSS irnmtﬂdmtr?umz, h@th hcsr fransparent wall
CII‘%UItI‘ In the case of 6 WO 03/ 036

kit Simosed et e neyings70% nARBPUGH ragsparen, the
 COERSPARhEwWIR Y 0BRAY FS c‘éﬁﬁHQI‘é?rBa?t 6%e£fb‘ﬁl§l 4 (?Z‘ane it helps

musi ¢_such as an anplifier digit a
pltedefingthe siEme Oﬂfﬁl’mtdﬁti'la:lai@dladﬂawrc?&ﬂ recorders or

caneras, the electrical onents nmay
. [0049] The media player 700 II‘IC udes arotatlonai input device 710. The

- rotational input device 710 receives a rotational input action from a user of the
‘media player 700. The rotational input action is used to control ocne or more
control functions for controlling or interacting with the media player 700 (or

- application operating thereon). In one embodiment, the control function

o qorresponds foa scrolling'feature. The direction of scrolling can vary

depending on implementation. For example, scrolling may be implemented

.verﬁcally {up or down)' or horizontafly (left or right). For example, in the case
ofa music player, the moving finger may initiate a control function for scrolling
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i ncl ude conponents for capturing imges such as inmage
sensors (e.g., charge-coupled device (CCD) or
conpl i mentary oxi de sem conductor (CMOS)) or optics

“[09039,36451,enses splitters, filters). The housi ng-f@¥2/33805
al so define the shape or formof the nedia player.

That is, the contour of the housing 702 nay enbody

t hihrougne se hﬁéh@éli‘s 88 ¢
700" *‘%048] nRIme alspRhBa Bafe Bisplay tiedit AR Tho Bifi
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ackl i 0 give r visibili [ ayl i as
<SR WeHng RR 5t i 18 SCreRR IO o3 bie beé%ﬂ&)b? &Pmﬁc&n of the
t odigpryehas T8 le.gl BaviHHSR f@he)SCr €en 704 can be
abouP g i nches (reasured di agonally) and provide a

16fposby- 12§ wa;(sf eia?ﬁﬂle%'tﬁ@ca%‘%fQ'niﬁﬂ.l@iéla% @%‘aet S

can also operate to 'sinultaneousl
of Playen), tbeesqr@uﬂ@&g@ye rpgy beogad ite elpcbrowse thragh songs

ol P36 FRLICBRYE o Slebofril oRTey SreblToR b
anoparationghap disp@aggpgbs‘txf{msﬁda Eem?((ﬁ.g. Iu?mr?;s}; .fllu:poefaﬂie media
Cr B B e o fomrivapalEiit B8 BfofBptiadk sy providing

hoa setaflond] Znsuititioh usiigl thé rotatiofdfini& dehReSH1AD erha dlsplayed
formof the nmedia player 700. [0049] The nedi a

708eMs fontide st phmedichitpms arﬁ)mrl%wm@evwaterwgﬁ the rotational
F Ol SARN ¢ Ltha@'ﬁ\é't%%r ?%éblé ?&@fraageg, %‘ii’élﬁﬁir@u%{ the st of

|nput actlon roma user t he ayer
r ongdiagitems.i hiowevag sirse the liskefanediadiems esin ke eatoer lnpgtay,

CET lerkidTbgRES YA 6RO B B clhiastisagohtiBiy

t he "ne fon'o
t haragyh) thellist ohmedizitatnsre nt effadb, ethemlsbr lsl atfleitechcorterate their
' a.scrol featu rect.i

.

o T Al T el RS by oo he et RInS hefion at

exgrepte? speeds) Thawirasioer ﬂh@ﬁbﬁﬁ@ﬁélﬁﬂﬁut\mgh ¢ady e érrﬂnged
or exanpl e

or, down orlzontall left or right

ﬁot%@")eb@'@ d'EﬁCt'S”r?u§Pr@ BBayer, the nmoving fi nger may
|n|t| ate a control function for scrolling -17 WD
030088k 5 7 InFedditigrstpaboey the media player 700 may also include one or

more buttons 712. The butions 712 are configured to provide one or more
dedicated contro! functions for making selections or issuing commands
associated with operating the media player 700. By way of example, in the
case of a music player, the button functions may be associated with opening a
menu, playing a song, fast forwarding a song, seeking through a menu and

~ the like. In most cases, the button functions are implemented via a
mechanical clicking action. The position of the buttons 712 relative to the
rotational input device 710 may be widely varied. For example, they may be

“adjacent to one another or spaced apart. In the illustrated embodiment, the

~ buttons 712 are configured to surround the inner and outer perimeter of the
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through a song nenu di spl ayed on the display screen
704. The term "scrolling" as used herein generally

pertains to noving displayed data (e.g. text or
vl 4Alk4&S) across a viewing area on a di spl ay S‘%E%ﬁ]‘%ozfsssos
704 so that at |east one newitemof data (e.g., line

of text or graphics) is brought into viewin the

Vi p)tatigha gt deVicE TIONGR thid h%n?ﬂ%f Ghé 'bﬂﬂoﬁél'?‘ﬁ ey prowde
allows a user to view sets of data currentl ¥tOUtSI
g

of tangdle serfpers thabdefineibie\quben bapingedes phiieystatiosal input
e nﬂé%sﬁe ¥ GW%W tf@re???ﬁdﬂr%gﬂttaﬁ? ?“?Qﬁ?ﬁ’aﬁs%[?gg]d lthe outer

e onl portl on o play ScCreen
( epqlmeher\nnddwe buttome)128 dispoiedSin tha genter ok mighdle of the

Sclouafif MR eRVE 719" B b fr Sl e o tblins 712

s omw capisizt efla imeriuhsuttans payystey buttord, cfoﬁiraﬁb eeak buttbiareverse

a cree 704 during operation, may di splay a
I|§‘$|6¥§% [ (e g. songs). A user of the nedia

70 ble to | |1 through the |ist
b 008 - Marmevey it Besian rﬁ@ver GRGPRY PisRANCIA aoSiier FRffeh
usrm d héadl;%cﬁlbl ;aél@’m aﬁab dé%?%ﬁ 7480. Th%ﬂér%.&heﬂm is

items fromthe I'i st dia itens are varied

c ofnfigsiec ictupn the mﬁdiardﬁvm oHuen apd i Tet headphiope jack 716
t nR'GePaple o Tbotiting'y flddbhShb E0hhUALY aaddefittd i Heddphones
neczbra*tg’ur@drﬁardiaienb@ toagolnad beeggoliputied by thenmedia device 700.
vi des th il i for_the user tp ra Verse
i 858 DOYE 73RS AP Gr eSS ol ST PeBinbichbR Rsdfbly
efécﬁﬁlguréd"fbrmémﬁﬁn@bhﬂ réceivifg daty Bidhd fi@hra host dewce such
traversal of the list of nedia itens bé@prow ding th

r AHRGsREAliPYRASeLATRICRBY Yoy of examiplte die datRerort 71 § may
di ﬁ@ﬁ&é@{b Qlobd %r e 579 Yhd ¥ Scrrﬁﬁ?na%wce 700. The

arr ange to contro t her%lnlgect 1 on O
[ ol ajpori/ Hmay iberwidelyatssied, Fdiexamplen tlr,:e dg@rpommam a

2SI e Boft o pSRIE Bt SR, Al it HR afd fhe
cdiker dh sbma:casﬂsstrfeodatmplcrtﬁgl Ssmbyg bk aamslmireqmyr(BF) link or
compa(\:gg cf)ﬁ ﬁgﬁ%& %‘ rnilﬁﬂto éentelgaggr %palglgd Iﬁglihg;lusp{ %rot shown

plinyRc, 7maelmbaierpléwqtooqn§y am)o iREluds ewvﬁr%mwhmecewes
open a nenu |l a son fast forwarding
S BoeE Senrstainei kesbTain sontkiured far dafiaing Rowecle the
Cahedia ﬁlbferbitﬂot qA sBH@éds%@Sth%rc?até %H%‘Bﬂ‘ﬁ%}? s%!n‘r\]@ A both a data

nmechani c clicking action he position

bANHAPOWEP PPE] ati ve to the rotational input device
710 may be wi dely varied. For exanple, they may be
ac[Pﬂﬁ@%t Fis. &felsm bloclks diagrampmf cenediasplayer|@d0taasording to one

58 diftes o HRAALIRIh: THimedia player 800 can, for example,

represent internal components of the media player 700.

- [0054] The media player 800 includes a processor 802 that pertains to a
microprocessor or controller for controlling the overall operation of the media
player 800. The media player 800 stores media data pertaining to media
. iiems in a file system 804 and a cache 806. The file system 804 is, typically,
- " a storage disk or a plurality of disks. The file system typically provides high

capacity storage capability for the media player 800. However, since the
| - -19- |



buttons 712 are configured to surround the inner and
outer perineter of the 18 WO 03/036457 PCT/ US02133805
rotational input device 710. In this manner, the

wWabsaesy 712 may provide tangible surfaces thabcg%fsbjzﬁsos
the outer boundaries of the rotational input device

710. As shown, there are four buttons 712A that
s uacamss dimenie thetfily systemisatie Irelaﬂ@blwp Blewh thid medial@Byer 800 also

di; d inth dl th tatiopal
" PBEagS o shd 598 AP eapherb ol exarre. BRIASITAGE S5
bukieaby gr-‘LRM ﬁmm sémitlondus®ep Hwé%ﬁrporrhenbmbéhe@ess time

but t on, war d seek utton, reverse Seek button, and

t h*@ thecache 866 g substartially shorer ianifer he dijesystom §a4y
e ljB’wé@&lJ WC&%%&%%J%&%%@W%%% E@Tﬁ&? EQpézﬁ‘t@lbf Hile

a dafa port
c osyfsierni8ed. thairither,rthe il sysiera 80dyivben #0tivey coasumes imore power

i R38R 1 Fadsirod - Do bPuBE RO Frionli§ by important

cqnlﬁeng theeshetirplhysrt800 is @ parteiie médhﬁpiagemwist;imérb& by a

t dia . device 700. The data port 718 is capable o
&Y fRpts 8% connector/cabl e assenbly configured

forp;é nsptting and receiving data to and from a_host

s 40f media playep80Q al qs’u%gag%s aEplINeHE dexice 808 dhat
©XEsa uSEISOFIRE PcRiPs bla yéﬁs Yo m'?eg—ayﬁmﬁq frfe MEB@aﬁaﬁﬁir 800.

downl oad songs to and f I'a device 700
detaer gxemple,iBe magr inputwlendcs 80&|cae dakerd vadsty of feyms;, guch as a

‘ partﬁfq%ér(éw dli)eﬁ %gB%%il%&lﬂﬂ%r @ %ﬁ‘ i éﬁéryé?%'bb lntgugl%s a display
:c i & (sbreemuhqo!aga)steit carhbe atehnollﬂmr by theSroegsdoe 882 rtad:splay .
r.e i nk ,or [ i.n 0
o1 AT o e et tata B3 cdn YeRleE ot Hataitipothen at
Fli&astiBe f:té@;st@ﬁlamptr@yﬁché%bemae Blosesddrgogdand tipwer
port that receives wer connector/cabl e assenbly

o CEPRPardE QRGN 814 1o GIRsHa PEYERB00 FRaAIE NEYEs an

i BB A koS O S g

bligtekactiong (sunhoss vant asgn ingelrdes®®@® B)or di ng to one
enbodi nent of the invention. The nmedi a player 800 can,
f {P0BRIRNpINegne embediswit, thatreedialplaysmBoasarwesdd store a plurality

Tl Bl B4 B3 s BT o R R kst o
c dravedhe enedia playenplagld parfictilaemedér itdrh, @ fistraftavailalié media
t rff%mns‘ei(\glzldailsplayea:i on the display 810. Then, using the user input device 808,
a user can select one of the available media items. The processor 802, upon
receiving a selection of a particular media item, supplies the media data (e.g.,
~ audio file) for the particular media item to a coder/decoder (CODEC) 812.
- The CODEC 812 then produces analog output signals for a speaker 814. The
speaker 814 can be a speaker intermnal to the media player 800 or external to
- the media player 800. For example, headphones or earphones that connect

~ to the media player 800 would be considered an external speaker.

~.[0057] FIG. 8B is a block diagram of a computing system 850 according to
- ane embodiment of the invention. The computing system 850 can, for

example, represent a portion of any of the computer system 650 shown in
-20 -



pl ayer 800. The nedia player 800 stores nedi a data
pertaining to nedia itens in a file system 804 and a
cache 806. The The system 804 is, typically, a

wi @dgs; di sk or a plurality of di sks. The file ?4,%1'5@2%805
typically provides high capacity storage capag ity

for the nedia player 800. However, since the -19 WO
03#1@@%%@%@?%?83% ShGFF RFFIG. 7 of thd Adld blﬁﬁ%r 800

system804|sre ively slow, the nedia player 8

al ghown WAIGISA-a cache 806. The cache 806 is, for
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seW@ﬁhduth@rcoﬁm\cﬁlng sysiem 820 mcludesacheusing 8h2 thatexppees a

s 0! |o§|%glilpﬁf_gg\kﬂ§é %@H gb@ggﬁ%ﬁg %%‘3@5 %g:{onwalf\; 2 s‘tlhgusmg or

| aany mmltloumglédewpaw ho;asm@ tTes oldtienakinpuiede\8@:1854 permits a

ot S 26 i o O S Sy AR RO cton.
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is a port bl e nedi a

Fhaslardn ctaln froalis qrobsts THeer ahot ieidgimebput
aI Seicd 85408 e?(aHﬁﬂés 'tl‘iE’FBtaﬁiﬂéi! ﬁﬁ:u?@&n&@ 854 c%h'lﬂé"@ rétary dial

user of therrewapayer to rnteract wt

rre((!m!ilq:mgx}%ﬂ aomwgaiwabwbﬂgm a garell wheel) pamhie@ébem
teﬁ%& og ?';cﬁuéh ESQ& 'c%{)é{lflgfoff %ﬂa‘}al %#ﬁ&nﬁe ﬁongﬁé@b&rﬁirgg%t, the
| rinhulwl I|a|ad dnadlas@rcasar shbpe( sﬁcmﬁmrmislgj_paay?lt 85G toupias bethe
. _dl
- b Rionl Brtt dévife BRE 17 3858e e Tolaloaidb Bl Fox expmpls ghe

dafosatiohangitkiip 0ait 888aftbe ditirdlly bh&letirbalisysi W th
t he cachepSOGp t he rg‘ces(,esorft 802, aﬁdnt e}'8 e °

cJotatiopakipaet devieBBY. 812. The media pl ayer 800 can
al so include an audi o feedback unit (not shown) to

prig0F8k alibe ompedpacysiest 83 Rirther inclidesta BIPSSEaUAPEag
‘é"' nﬁ%}g%ﬁgsy %%E:lhérpg o‘i‘gé(n?%k%ggz?gz[ WeSdis ?@rtgﬂﬁng to the

e HE Ia player serves 0O store a
plrotafionalactioh arediuppliedtrstheqprgegssonffs.) The proeessor 858 not

oV Peifbiin MERsBnd SPErARNS 6 arelicatidl Frob i s d by the
gv:mnhpﬂﬂng sy\sthra BSOtMISO?:aTmnmittmg’gr\;é dggplgjn g6d |a$1ﬂlut§z raudlo
® Tedniginitfed SphOnatil 4 Bpetalzeli@Rirpleor ke douitry can

- Prapporhe pRoeseBP858 [r?@cfﬂtwllﬁh@ tRe SRR 860MoPthedaudio feedback
“particular nedia item supplies the nedia data (e.g.

atllitBG4.1 e) for the particular nedia itemto a

coder/ decoder (CODEC) 812.
' [0060] The processor 858 causes a display screen to be produced on the

“display 860. In one implementation, the display screen includes a selectable

~list of items (e.g., media items) from which a user may select one or more of
the items. By the user providing a rotational action with respect fo the
rotational input device 854, the list can be scrolled through. The processor
8568 receives the signals pertaining to the rotational action from the rotation
pickup unit 856, The processor 858 then determines the next items of the list

' that are to be presented on a display screen by the display 860. In making

this determination, the processor 858 can take info consideration the length of

- the list. Typically, the processor 858 will determine the rate of the rotational
-21-



The CODEC 812 then produces anal og output signals for
a speaker 814. The speaker 814 can be a speaker
internal to the nedia player 800 or external to the

W& oi/ssciyayer 800. For exanpl e, headphones or egRhRISSHs05
that connect to the nedia player 800 woul d be

consi dered an external speaker. [0057] FIG 8B is a

bl cadnod lsagln amatcthe ransitionihy lf@dﬁtéﬁérﬁ'te&ﬁ%dﬁé Ariediid Bstlcan be
one the j nventjon. onputing system

85(P 3 8 Hr,sapemqnébﬁoégg ﬁ@fean;S'aﬁ fotationsal agion. of
th uter system 650 shown in -20 WO 03/ 036457
&Pﬁéﬁgx 5B Broceseer 95 can@sesantoliha AssioreadaE NI BE2 to

FI gm\T iBe aQHid RedPRE B LU THR M diS abﬁ‘ cﬁ Gor éﬁarggl? bea

% The conputing system 850 I nc ousi n
t h#licking ssuad arodmdthvdhaaudnp‘aedm mmt &2 . InTdre embodlment

il Pla eeA B PeSs RREDRESMAME biBact At i

de\tratmtﬁﬁmgpthrcmgl"gtge I[shnreten?]smncrHaBea,me\tTddmehbﬁ of the cllcklng
t { t

- o BRHYREe M e RGN, siheln R eaté Bt feuntionarjabut

I oldalvicerad4 i Npued WS, ehe %ﬁé of fréﬁéifloﬁihg *HYrohgﬁ #hd Rt o@items
a stylus or users finger about the rotational input -

deﬂee@aésa, ang thas4hp rfrsguemveofrtbe slickingsoungseorespradingly
854 I [

g e [aene, 186 Bfokity Sbunds blitRlalflo Bebackto the user as to

r ottle eate i whichdheitepisawidhip fe list of rtemsaetre rbﬁa'lg msecg

I n one enbodi nent, the touch pad has a circular

shi@R82]A rHad ‘mwm tbie umedia ptay86580@ ofi fI&.s7B beinbeused by a user

o4 .t th t
o2 Sekor R B bR TR RFER T ¥ Glosiment,
caFlet)as@mszI lh?agy seroliny r(af ah%\%g ® lﬂ_ﬁ}(ﬂﬂQZﬂ ‘thit‘tﬁ.lgh a list of
rotatio | Npu ev e c utin
sy SPEYgS Q%dﬁsﬁ Weghon @Mﬁi@v SCERR 04 R aégggr ber 523. As
di gabaN, theGnamd RNicRWHMs BRFSRMMy HBid in¥heé haﬂo@iﬁé \ﬁhlle being
pertal ni ng to the rotational action_are suppli

.t hBORN aridresged bl éhg pibee band 9883 Thist confnguyatlon generally

eSO SE T 0% AP LB B LA o1yt one

c anr owie fingetsh d atiexphpje, 8i6D traimb ©8@ aad dight-nfost dhgerk 931 (or

o B R SR o O P S ST LB i sies
C oof thel hedig plierdi0phkile $itlgaroazhef the dpposieeHRRT828 is used to

un !a}:tua?e the rotational input device 910.

[0063] Referring to FIG. 9, and in accordance with one embodiment of the

invention, the rotational input device 910 can be continuously aciuated by a

circular motion of the finger 932 as shown by arrow 934. For example, the

'ﬁnger may rotate relative to an imaginary axis. In particular, the finger can be

rotated through 360 degrees of rotation without stopping. This form of motion

may produce incremental or accelerated scrolling through the list of songs
922 being displayed on the display screen 904. |

N [0064] FIG. 10A is a flow diagram of user'input processing 1000 according
- to one embodiment of the invention. The user input processing 1000 is, for
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[ 0060] The processor 858 causes a display screen to be
produced on the display 860. In one inplenentation,
the display screen includes a selectable 1list of

W0 ®Bedse. 9., nmedia itenms) fromwhich a user may$RIsEH3805
one or nore of the itens. By the user providing a

rotational action with respect to the rotational

iT ﬂ [EXaTdy aaarfcmgd g’viﬂerelspectt to?ﬁe b@nputefa |s§/§{@m§ mmmgar?ted in
r 9resspr ece e signals_pertaining to

t hz:lgo?étqrjﬁﬁlmeﬁ"{’ P%‘He? J(%‘ﬁﬁ'f"ﬁtgatﬁgt"&f i?l%ﬂTé)-pi ckup unit

85? %gie p.[.ﬁcessqr 858 then determ nes the next itens

of [PR®)/; sihe pigr inputrpeessing, ] @Al displays 1 092 & arpphigal user

sciirterfad®. Thenda FthidhabalbvehiarBksdtatel Wifh a user input action is
deterni nation, the &rﬁocessor 858 can take into

cofRflEhlVeh Heee.itanyser igput adtioniis generajly abaulay astdpposed
AL AR 9 R L84 st Ky mor
su€rtailhelowhibetrotational ronvergentocat é provided byetie user irpart
med| i 81 rfo d at a rat roportiopal to
Sttt el oo ettt B BL4c Y o\ er
pr actypir robétd caavigdtimatwhbethrduy® RUsbranpEaaskk IvBhbther
862 to lFprow (%gfd.;\n%il o feedback to a user. The audio

f e EERTRIE: Lhgro aysment gan ke causetk K@ usstisdinger or a stylist
pr béingefowd ; ' - i

ik tolet Uttt BRI A58 oLt with respoct o
pi 839ushead. Aftgrthedpiatinsat mevement ks beemesiceivedi10§4, the

th i i i \ f f

| nigtéfihal Roveient s comefed BOBIARE jpdal fndyeiity Thelnear

t h@lowatﬂ@lnt Iscthen lapplied aeo? tadt leagtudne qlﬁjeétQﬁ t%gquaiﬁhliqcal user

t , r r t ng t t .
Ve bl Sh8 oBleck PR dreP ke G o a i,
t hmeabiios ldtingr shiestdmvingra iR bNedi¥ctabledieins, HERE Bredrhe

cIickingpgound rovi audi o feedback to the user as

t oMOVRACPLEAN PHEGhA B97oN hpei acking wilh Tespestiia the abjest (e.g., list or
L .
| mﬁﬁuﬁrﬂltémbﬂ@ely,rtﬁégpé%o{:%giéﬁﬂgcﬁ &éecg aﬁm}%dj&?@%t e.g.,

medi a pl aﬁer 700" of FIG 7B used by a use
i Vews et af posiion rasjusitiment (eod., sideribav positiom). After the

t hj | i _|j r | .| i .
N FRA T s o 5y A el doBF M b oo s
dicophpigtedanchentie di spl ay screen 904 via a slider bar
923. As shown, the nedia device 900 is confortably

hdP866)h oG htiElisopBowhiidgraipedfnger inpuk pracebling 1050 according

aqgra%iﬁe% e%i t(ge oE hﬂ_l hand ,928._ This confi ?ur atjon .

gendl Prcilient Hiethg davengion. Thediser inpuk piaresaing oS0 is,

r dorexample, pefoimetPwith feshdt W thd @MSputer sySRéf B50NMRSted |

Fg._r ezigrgpl ﬁ t hde, t hunb_930 and ri ght - rrostyg]“%Tr ngers 931 n

- G, rt e media player 700 illustrated in FIG. 7B.
- [0067] The operations 1052-1060 performed by the user input processing
1050 are similar to those like operations performed by the user input

‘processing 1000 illustrated in FIG. 10A. Additionally, the user input

~ processing 1050 operates to provide 1056 audible feedback corresponding to
the rotational movements. 1In other words, as the rotational movement
associated with user input action is received 1054, audible feedback
~corresponding to the rotational movement is provided 1056. Such audible

- feedback provides the user with feedback concerning the extent to which
' -23-



| eft-nost fingers if left handed) of the first hand

926 are used to grip the sides of the nmedia player

900 while a finger 932 of the opposite hand 928 is
&hsbR; actuate the rotational input device 93Byysozsssos

[0063] Referring to FIG 9, and in accordance wth one

enbodi nrent of the invention, the rotational input

devolationalonovemest lmruéemunpsﬂ yln thetaﬁ!mbliménﬁ thé rotetiorad)
er 932 as arrow 934. For

t he f,
Wéﬁe’?ﬁ?&’?"ﬁ é’i"tmﬂﬁﬁfﬂmlﬁta&%a|'%wmf@r&ea intg linear

ummvmentawds:a lied BRak i0BjEchbf a YhsoHidd1 98
rotated, throu E:SGO de re}(sls of trgg%atll on %ri{ﬁﬁéﬁakb% For

st G5RTREE Whﬁ SPifcHT thet granhicabiysspinafaes isra melteiterallist
oo SERIE URDRHEE 1Eistt sCRiig YRt Solelihf actBhe g TOR8RRa)
FI G!OVP('DIEI'I@SﬁO(flﬁf@WVdﬁHf@Eameofnpm actiommepresents a skstagce
08,5881, 55 TG BEBheRhigh'S ab LIS sancs
ostrasmsa l@ratraas@a/(e@aeﬁultupm)plne ongehilydimeénttidaudible
é %?S trheld%agﬁut el:l 650 illustrated in

F1 etbol b iR dhiauh ayipzslectic busesrahatis cantksd by a
7 Bprdc@@@@fl (off Bthed SREUINP WorxaffHis, 'tHQ aﬁ. Bl RMaY it 862
10 ﬁ_{gggl cal user interface. a rotationa

TR eEA G eartle @i Ripzaslenine buzmt Tél_@tdmi!troller for the
reﬁi@k&@l@c’&@% 51 férfﬁaﬂiﬁé 5{9 lbf'o %%{:,)rogf th% copputer system

general |y ang as o
pef?@pnthe e |arpiamr|7@ﬂabr same rodimr. cirdeitiyi coupkskeid the

mﬁl@zg@%&@bl u?%row the rotational novenent can be

prOV| € user input action. In one exanple
at i goent can he cau .
- o8 2 ERETL| RO Slagh i G ptl pidenait 1400 spording
[ ripuatntﬁtten ambodimentiot th@rnvéﬁh@ﬁp |15he UgR? iHpt @Fddé%gingl 11 00 is,

m)efvemant an he cacgg by a user's finger or a styli
Phg*#ovE PPROENS \é\?mﬁ?ﬂmlﬁﬂrﬁ?@w& Aveugh the eeraputer system

| rgBd ilastkaten inFid) ?’l?épﬁfétmééﬁa Cel 3"99 @%Srfl‘&{ hlef[’ld .

rotati onal novenent has been

r qtlesgpnaﬂ'h@‘&!ﬁ@ﬁiﬁﬁbt br%c@@é?l:'firl 466 bégﬁé by'the d?SéJ déwg’gcgz ofa

novenent . near en-ap
atPartign of Ghét beljemﬁ togethen mtgraamiectajaru Q'éle seﬂemi baf tpically

|
it e Ay T —
a the eelect bar ¢in be kesncidibe withearsy soFhef Visue dridicationaipeiifying

- C £0l | ctl.on W hres ect to the
_ o gzjl?lgccﬁ rﬁ&te & tﬁ% ltgps&f)fﬁ%%ﬁ HeR)s, é% seleetkar is one type
| i oisuahiodiseort Nex, aeﬂéagibnmba\b@terﬁﬂhéﬁmsmer &ofhtional
- movement input has been received. When the decision 1104 determines that
a rotational movement input has not yet been received, then a decision 1106

. determines whether another input has been received. Here, the inputs are

provided by a user of the computing device performing or associated with the

- user input processing 1100. When the decision 1106 determines that ancther

- input has been received, then other processing is performed 1108 to perform
_any operations or actions caused by the other input. Following the operation

- 1108, the user input processing 1100 is complete and ends. On the other

3 hand, when the decision 1106 determines that no other input has been

w24 -



vol une adj ustnent) or position adjustnent (e.g.,
slider bar position). After the I|inear novenent has
been applied 1008, the user input processing 1000 is

wWPisels¢ and ends. [0066] FIG 10Bis a flow d @%fu%ﬁ‘i/sssos
of user input processing 1050 according to another

enbodi nent of the invention. The user input processing

105@ckiged, then tiexase iﬁ?umbf:@é&i’igjji Y00 Fétin‘ﬁ%ﬁ@ ?épéaﬁ tﬁé‘ Becision
co tbter system 650 il |l ustrat FIG 7A or
med

Iayer 700 illustrated in FIG 7B. [0067] The

tions_ 1052-1060 performed by the user input
fﬂa@w ngONee & deasionril0gdeterminessivat aretafipaakmovarent

er r
IOI | lﬁ it | Intn r*é?:? Gé& 1t8kﬁ ﬁﬁ% &*?f'% lﬁfd\)%ﬂ}eibg %Sg%l}veldﬁs 1110to a
pr dibessmeyenesd bhen,a pexttporinoof the hsnﬁﬁtemsd(amidqolacement of

AR SRR A o AT 2 GEBRI g e

Wi tldgbrilmﬁmf thepist ofitdm®is dxw!aﬁfeﬂ Vsl Iﬁéﬂneﬁuﬁbﬁérﬁent operates
ack . corre to.t movement |'s
o S0 T 56 851CeEhaR or sl s Wi gt  Reother words,

us ée Bbikbi ba4s RaiNca UnoRIK \
WO o%/ 036457 PCT/ ugogjpsss%gsag?%@%gﬁgm aﬁo@%drgg?@&has

bediareRjgrated m%lﬁéf)éwof@@u usenin acapsdanseawittothsl linear motion. As
no

coﬁ@éérrgti&g ?E{&gb nea ﬁ:ﬁn%iﬁ{eenl' sri%\é gatﬁ%:alggedd ?ha%es Following
objtke ppeymatian gl dphihealisen swput |pm®ss|aget 10Bds compmm laad ends.

s FloeBrIPaiteod I 0 AR Bsp sl L0 el oo fying
an 0peEdt|ent1|1dﬁt acretuning foltee detiglonoNd4 susaMBaEibsequent
ser input action represents

ass d th the a
di §‘?‘Qh "i'ﬁwem?n;é'aw%ﬁ CeR é’erHIPf'?ﬁﬁeﬁé%Vﬁ% 9thev\neﬂflons of the list

acgehrinbi shildcmaRRet €d, the distance traversed is
increased (e.g., multiplied). In one enbodinent, t he

augigig  freed bﬂ%a'b?od?cﬁﬂ%@r‘éﬁ%ﬁ@?&ﬁ %@kafﬁém 200 in

buzzer ‘that is control a proce
C| aemrtiawe Wﬂbrongmmcamenhef fagdn\t,erﬁieedkﬁ’tyokaymf exzg62le, the

DR o g8 Ta PAEBEBLARRALE L) P evico
exautph &3 tHeecamputec spstem @60 illosiratedjinuFES. ’isﬁyet tha média payer
70Ty Fic! 78, 1 8% bR S HoD0 sk
d| gationad inpus GEVJBGHQOZFHMC@E‘@pW skiddh IO Hhe Ebtational input
device 1202 is configured to transform a rotational motion 1206 by a user
input action (e.g., a swirling or whirling motion) into translational or linear
- motion 1208 on the display screen 1204. In one embodiment, the rotational
input device 1402 is arranged to continuously determine either the angular
- position of the rotational input device 1202 or the angular position of an object
- relative to a planar surface 1209. of the rotational input device 1202. This
~ allows a user to linearly scroll through a media list 1211 on the display screen
1204 by inducing the rotational motlon 1206 with respect to the rotational
- input device 1202,

[0072] The rotary input display system 1200 also includes a control

assembly 1212 that is coupled to the rotational input device 1202. The contro}
- | -25- |



to anot her enbodi nent of the invention. The user i nput
processing 1100 is, for exanple, perforned by a
computi ng device, such as the conputer system 650

wd dsustsated in FIG 7A or the nedia pl ayer 7OOPCT[US(12/33805
illustrated in FIG 7B. [0069] The user i nput

processing 1100 begins by the display 1102 of a
pomssemblyf 1242 Bﬁonﬂ@umuqa&cqmwtmosmdrm@ﬂ@ o6t theddensors

or e Sippbihe AbBHESS HopRE 1 Acroessspt AL of autaral By way
t h@f éﬁérﬂﬁ[e B cSitfol @@séﬁé%ﬁ?%aWﬁcthd@% é;?ﬁlkﬁ%n-sgecaf c

vi sual indication %EGCI one or nore o
of intagrated girgyit (A that@q@@ igtiresl todnenitorishe signatsfeom the

t y@@ns&g 1y 'cmuﬁé il &?g&{?ér ok arfl @If‘e%tlfi | npuﬁtﬁqﬂ,ﬂy speed

det'er m nes at | onal rmvemsn
beandraecelevatibn) ibenthshaoditared isignalklat iheeportithissnfoimaation to

B A DT L0 Sl e o
d h d
IO e TR ey 2

WI thd &Hi@dlsp%ﬁ SOr&&V 1204 OTRE prdtesddiOof214MBeanti @@red to control
decj sion 1106 determ nes that another input been

r eHSPIRY LT intoEnatiomen the displaissipans 4. flarwem@scedhe
pebfdﬁegboﬁmwp%(e%b%%u% n?&fomq%@aﬁaﬁﬁomymé %%nﬂbhef

i nput. Fol |l owm ng the operation e user I nput
pr @é%@@b'ﬁg’l 212¢nd theosieperotiresihe retigemeof theamtilaelrst 1211 that

ha 0 at t.her.
|t BB E B sbR a0 s EERinaton,
r ethel predessdgam Tdhemnutake mto punsmér@tieﬁ ﬂw@ngﬂrﬂ@f thetmedia list
0 eat t eci si on e the decision
12657 he T ephnlie 4% RioSasortid i deterumibinats o pijDeveiReNt such
b ethat tecransitonih§ & dﬂ‘ﬁi—‘eﬁt%ﬁ{s‘ iR ERALERR AL 11 Tan be performed
conpverted 1110 to a |inear novenment. Then, a next

polasteserin apiaccelesated mannarwhearmoyadaterasslowrspeers or
'SI' ﬁ%@ggfrtgﬂal Wﬂﬁ egr@é}%r Qf)e%cﬁel Ign%FQ t%ﬁ'nﬁdlfé {)%pfbeﬂ)tétaojr%i motion
d| wwe‘astﬂ fransitforing |th©agh hoy st manlie teme s1 210 Aﬂemtzvely,

e e Rimb 1232 M oo BiiRor 1 2R ey doribingi i 50

upevabddimentslownwar ds (i n an accel erated or
unaccel erated manner) by the user in accordance with

t riaovnpeammouglm not givown, ke prIcRbSOMR1ACEN Slso bbﬁtrol a buzzer
portion of the t bei n8§d| spl ayed changes. | 1 ow ng

t He RIpUHE g fPPﬂEac'f i ise MaAHaID fgsback ﬁgnafs?oexaryple be
COaTblleﬂc‘ilfg So\shEpidiuced by a buzzer 1216. In one embodiment, the buzzer

1216 is a piezoelectric buzzer. As the rate of transitioning through the list of

media items increases, the frequency of the clicking sounds increases.

Alternatively, when the rate of transitioning slows, the frequency of the clicking

sounds correspondingly slows. Hence, the clicking sounds provide audio

feedback to the user as to the rate in which the media items within the list of
o media items are being traversed. |

- [0075]  The various aspects, features or embodiments of the inventio_h
~ described above can be used alone or in various combinations. The invention

 is preferably imptemented by a combination of hardware and software, but
o -26 - ' .



However, if desired, the user input processing 1100
can continue follow ng operation 1114 by returning to
the decision 1104 such that subsequent rotationa

WOYHIIRRAY | nputs can be processed to Vview ot her perysez/asses
portions of the list itenms in a simlar manner

[0071] FIG 12 is a block diagramof a rotary |nput
d| caph aysoet;ﬂshmleméﬁtbdl in haacmarednrsoﬁwd hTlee ventiod ca®also be

vention le, the ry input
ai ShRBglB R PRt featRblondEl T R cotmmerroBdAg eI, The
d emmputer seedabhs nidature 'W Gétasétéﬁag@d@%ﬁ:e' thht&dd @bffldata
Yﬁ cg\B:?A or the nedia player lustrated I n
FI

amthereadien e reagh bv 3cﬁ°§"|!ﬂl{i9" sysieramExa0wles oﬂ fh@es
128‘51%?%&%@?%'&%%@% cg{yrlr%ggi r?prlag%lﬁ gur e
t omemaiyf ©PrR@Mso DMD o mdgnetic ftane vplical datastosage dévipes, and
ac tion) in
£ SHBPr vt e ShipbicHteRiotiE e R ‘iibe Bihyged over
(Sj cnemmri% zagpleu nomtmdyetﬁmm thait ke fxiﬂﬁﬁg!ettﬁ Reddablépede is

evj ce i s arranged. | nuous et erm ne
e| piRigd and exertipdm ag@gﬂhﬁ%ﬁﬁ?ﬁlqme ro%/atl onal i nput
t he angyl ar, position of an object
tﬂg% Slfe { eédHPBW&PS%EFlTG‘a'B entiRATGMUTRIOB DiTasRR!

l n@rhboﬁﬁ\érﬁ@oﬁ%ﬂ:ﬂem@hta‘-ﬁoné Ha%\ﬁela dﬁéedr rh@re| dﬁﬁé 'fl’élb()wxngg1

scroll throu medi a |1 st di spl ah/ scree
$t

12V apages dgiih@ﬂ'ti e nabedhthad s lamtumﬁwetw and there

2
| ORY Sl R A 00 Bl Rl Rl o
cdherventiopdethst w user is ablatto travenseplhmdghca displayed list of items

0238 823tarbhRlsed L8 BeriSn, Jandiley SdBiidye of GRryantion is that

t as@ms mbld foceauilg idnd eapidiydilessd é%ﬁg&ﬁbﬁ!lﬁ%ﬂ%@hﬁ Stid

to S th red signals to a processor 1214 of
e AN Gigs e SiveBliaing (e relecoltiver sl o fialitios media

13‘Ee¥n§@é(n badeHdRdaM PPk 419B:1iBR O hidial (bPhsﬁgaﬁcﬁﬂwheel).

circuit - (ASIC) that is configured to nonit

si Gttt anpiier eyantagaobihe invertions teatiuditle gounds are
accéﬁg%‘%‘t R oAt B MR ARYURGP 1 o BE R GreplOf g gt of

t ihediarfeorsmati on to the processor 1214. [0073] The
processor 1214 is coupled between the control assenbly

140077JandThd maﬂnys‘pammesamcbaduatﬁ@gles ditthe presat doventidi 4re
| Sapﬁgpéntgr%ﬁﬂle wrlﬁen descr[ptlon and thus, it is intended by the appended
~ claims to cover all such features and advantages of the invention. Further,
_since numerous modifications and changes will readily occur to those skilled
in the art, it is not desired to limit the invention o the exact construction aﬁd
- operation as illustrated and described. Hence, all suitable modifications and
“equivalents may be resorted to as failing within the scope of the invention.
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di splay of information on the display screen 1204. In
one sequence, the processor 1214 receives angul ar
notion information fromthe control assenbly 1212 and
then determ nes the next itens of the nedia list 1211
that are to be presented op, the display screen 1204.
In making this determ natioh, the processor 1214 can
take into consideration the length of the nedia |ist
witd cialvBl¢al |y, the processor 1214 will deternmine the
rate of novenent such that the transitioning to
different itens in the nedia |ist 1211 can be

performed , faster. or. in an accel erated_nmanper when,
1- hov AdEHOg AT Seraling iR Grorians i 5L 66 E1OUR Lemg BSinger
prefe@estbon bitigd Af ebrech®f aforitifd eletfBhie deRfRINAAY a rotational
noti on causes faster transitioning through the [|ist

Ny dpige a spidemsthoghicompisiRg:nat i vel y, the control
L 1214 . . i i
B A SR

rotptioc ggaut de2ité; can al so control a buzzer to provide
audi,o feedback to a yser. The audio feedback can, for
excalpe I o8 acPrBratig aeh aopr Btceq By 2 B Ziser Mout
12 1modIffingnie atR®dr GEOhits b'ﬂﬂ)é)ét?oé%ratié#ﬂa@:tér? a

pi ezoel ectric buzzer. As the rate of transitionin

t hr SEAGAMIRY pinext pertioRwthe listofinadin ftensda berresented based
onf&ﬁ@%ﬁn% ,g{nglg, fGlritking sounds increases.

ternativ en the rate of transitioning slows,
t heprfeseniirgnthe néxtpodian éfdketigt ofsuaiddstenes or $podidplaglsgreen .
sl ows. Hence, the clicking sounds provide audio
o feegd the r : | ' '
 comiAEhol s BEIPRIGAR | Wbl MBI ERE dilehas
an expesatsutiade0didited treswanaroths ratgtiecalsinphitedavices svhmrein the

rorERG LPBbBufeck G o B olherAERPULES R R e o

meldi ifgres & Bolsyrollenlteaghed by a conbination of hardware
and software, but -26 WD 03/036457 PCT/ 11S02/ 33805

5. ¢ A ieBad s Rl ETRA,  ubiREl B ToBliobPUb R G & o

touclhgedon a conputer readable nedium The conputer
readabl e nediumis any data storage device that can

sto Lehy . r . er
4 3ot et s PRLE Yt B B FoleRBp el R
cirduterimicleemertchrounhy theerobational mpdid device @s the aneyd, surface .
CD- ROV, DVDs, magnetic tape, optical data storage

5. 4eVA fRStno@® B recited in claim 1, wherein the rotational input device is a

circular touch pad.

- 6. A method as recited in claim 5, wherein the rotational input device is a
" rotary dial. '
7. A method as recited in claim 1, wherein the acceleration factor is

dependent upon a rate of speed for the rotational user input.

8. A method as recited in c!aim 1, wherein t_he _accelerétio_n_ factor provides a

- range of acceleration.



carrier waves. The conputer readabl e nmediumcan al so
be distributed over network-coupled conputer systens
so that the conputer readable code is stored and
executed in a distributed fashion. [0076] The
advant ages of the invention %re numerous. Different
enbodi nents or i npl enent ati dhs may yield one or nore
of the following advantages. It should be noted that
thig t ' ' : . her
% aavan SRR e bRAdR Sl S whSlei Gl pdRdiat R ockst i
sueghssivehpiocofasetth provide aucaassivelyt drabten lexds of accaldratior
traverse through a displayed list of items wusing a
10! Ot AlefRld ASRLited RHLaff ! \?&Her@‘? Qhid&feto ﬁiﬂb%ﬂ%@ hekiifata
Invention is that a user I1s able to easily~an
portigpi afimyprisesver se a lengthy list of itenms. Still

ano r t 0f the inyention i.s the rate of

£ r abaerM Y RS2y ifbar PR o e b dbBich Besnston 2
preyetéhenedialuef rotation of a dial (or navigation

wheel ). Yet still another advantage of the invention

i's . ngs..ape 0. RL.OVi
11 cohgRek B e BRAFREl ropElel FE el GuPf S gt data
polttioatcootprisasdi a itens. [0077] The many features and
advant ages of the present inveption are apparent from
¢ hediidiny 'aesi,@?ﬂﬁyr@)@r of HAl's A8, chupking Velieanded by
t he appended clains to cover all such features and
12advamhethed asfretiter inmolaint 1, omherein diddeteraiining ofi trenetata
nodi fications and changes wll readily occur to those
POIIPNICOTWISER: the art, it is not desired to linit the

| NVAMihG3 dridr rERafMbRE Valtiens thé! Aidda i inb SRS #Mits On @S
illustrated and descri bed. Hence, all suitable

nodFINVERinDihe raadified gumper ehusitsipjo e ned pettisn-t o as

falling within the scope of the invention. -27 28

13Whalh a basdiediapsledtfonids dévie@hhddgfobtgpnal inp0odéhe®ugh
ortjons of a list of media itens being ﬁresente_ - on
metnqg; fop perplitertbevabrpostions el fatacsal c$aid methek gprerising:
havieBgivihd £FAkli uset MBUE viIS Fationd ihultielRe.
conprising: receiving a nunber of units ‘associ at ed
wi tdetarmiging o asdelerabon ivaluet partaining do theotodatiomahlisémippat;
ancflevi ce; determ ning an accel eration factor pertaining
o the rotational user input; nodifying the nunber of
unidcsolling tda negtpdrtivaliof the datatset based on at least the acceleration

value,
whereby the acceleration value specifies a degree of acceleration
associated with the rate at which said scrolling through the portions of the data

" setis to be achieved.

14. A method as recited in claim 13, wherein said handheld, electronics

- device is a portable media player.



determining a next portion of the list of nedia itens

to be presented based on the nodified nunber of

units; and presenting the next portion of the list of

neida itens on the display screen 2. A nethod as

recited in claim1, wherein &he portabl e el ectronic

devi ce has an exposed surfite adapted to support the

rotational input device, wherein the rotational user

I NPYE 5% d it at ] I [ 1 ts
15 nol 7 SERGhuE, ol fonpE de b dRd o finef FELE R '
meteodt sesoliieriredyh portibas of 4 davdsetesaidtrhethodicatripyisilg:

|nput devi ce recited

P Kosiing & FollipBal ' BB o e TaitoBah Npshslvide

i aeeAhinimy AR Her aF AN ;ﬁ.’@e.d@cgc@ble%min wmﬁ’%sdé‘éﬂ&t%e
at the exposed surface . 5. thod as recited in

rotafigahuser et based %tmg&qcbwathe |r¢it|atmnai &It Bpug and
cir Q&bﬁhgtt&’ ‘é%x'? grtloﬁ of%\gﬁ%\{éogetﬁ oS ér?gcéeper% & maﬁner

wherein the rota |onal i nput device IS
when saichdéethodinggy cﬂﬁermmésmmatcaca:lemratmnmb&o eerprbhded orin an

cceleration fac enden an_a,.r
un B Rl Balee RN st R nasesihiaen it aScsleeads not
to bépedviddn. 1, wherein the acceleration factor provides a
range of acceleration. 29 9. A nmethod as recited in

cI a he acc eration.factor can, . .

16, cAThdnol S vBhikd NEIARS Fo SR b M8 e Clping top st of
iterheyvandthel paticed of tbidaita sdlinciidevinkast mére! &Fahé f8misn

claim1l, wherein said determ ning of the next data

por i erti I fi nunber of .
1750 A EBE B RkORR B CT 8 PR R SR T R mpcie
filevahdithe ddrtios oktheathtaset peitdiado ohe o ahdre bectirey 6f the media
i said determ ning of the next data portion conprises:
"€4di vi di ng the nodified nunber of units by a chunking

value. 12. A nethod as recited in claim1, wherein

18.sai Al nekethed ok recitpdaf ddim TEXvhatginathe pRedia file ieePaUde File.
adding a prior remai nder value to the nodified nunber

Of .&' o ttﬁ(‘)d ?or scrolling through portions of a file, said method comprising :

(a) receiving a number of units from a rotational input device;

(b) determining a speed of rotation for the rotational input device;

(c) applying acceleration when the speed of rotation is greater than a
speed threshold ;

(d) removing any acceleration being applied when the speed of rotation is
less then the speed threshold;

(e) modifying the number of units in accordance with the acceleration, if
any; o

(f) determining a next portion of the file based on the modified number of
-units; and | |

: (g) presenting the next portion of the file.



converting the nodified nunber of units into the next
portion. 13. In a handheld, el ectronics device having
a rotational input device, a nethod for scrolling
t hrough portions of a data set, said nethod
conprising: receiving a rd%atlonal user input via the
rotational input device; 1termnlng an accel eration
val ue pertaining to the rotational user input;  and
scr gl on
203" RrhbBecd Bofl AmL 10 Wk SR ARG elBF B0
acaaiemnen alucorssival il cegrmeis fanesmaursted raeeelefatmdmﬂnegj apploatl.
associated with the rate at which said scrolling

thr t partions . of e data
21 enfatened BrteRteE R, e ruidtelisd apb (el Sompases
sal gbmabt#mhg a ®lregit besdleftiod @vh@itht bsirgy Aslealtbea peslicus
In a handhel d, el ectronics device
”U'Pi‘é’ﬂ ﬂbu‘atsrf&rﬁt*h%ﬁfatﬁt’@'ﬁﬂiﬁptﬂé’ﬁ"tgé; agd net hod for
scr b HBﬂarﬁnh{u‘?%%H RGEES AN eBtigR b o 58RI RPY
sin elving a rotational user | nput
curr@tta’cun@irfaloflunnafmdethede;atloﬁet iapui tévige. whet her or not
to provide acceleration with respect to the
22! Otﬁtnh&ﬂé{j a%%@&téd“rﬂ%lazﬁ?‘?? %w&erﬁe%’&SQséH a&%]afferatlon
rotational user 1nput; and scro to a néext portion
amofint isendateges etuliiple ef tfh?ec:urmnt accelleaa’t@heﬂnomtner when
said determi ning determ nes that acceleration is to be
proyi ceel . i
25 o fiod 86 st in dACRE MR BP G nUENBFRL , o
corppisasded. 16. A met hod as recited in claim15, wherein
set ajns to f itenms, and
por@ggﬂ%egf““& W giher g t'mﬁa'reﬁ?et?l r?&cﬁ‘ef%wﬁ?ﬁﬁ%éhanged
is Jré&@Pthah’a dirdiBhiRsAsId efid ed in claim 15, wherein
the data set pertains to a nedia file, and the
por(cibpreventing saidanplirg opthetagcaleratiamer e ineeased

acc:%f‘é?a l&pﬁm%gnf mﬁgﬂ% ﬁmh fdihds th%BaccAie'FEt c;?wo\gaﬁ dsrt%ﬁ%aﬁﬁgd is

reint nmedi a
not@eaiﬂrﬁ%ﬁbddwatamﬂwééhakg t hr ough portl ons of a file,
said nmethod conprising : (a) receiving a nunber of

: i evice: (b e
243" A RGeS st dtBuh Pin (et SifapdVhalE) Gafbles®
(¢1) determining whether the time since the acceleration was last changed

is greater than a duration threshold; and
(c2) preventing said applying of the acceleration when the time since the

acceleration was last changed is not greater than the duration threshold.

25. A method as recited in claim 19, wherein said determining (f) of the next
- data portion comprises: '
(f1) converting the modified number of units into the next portion based on

a predetermined value.

26. A method as recited in claim 19, wherein said determining (f) of the next
data portion comprises:
(f1) dwndmg the modified number of units by a chunkmg value



(c) applying accel eration when the speed of rotation
is greater than a speed threshold ; (d) renoving any
accel eration being applied when the speed of rotation
is less then the speed threshold; (e) nodifying the
nunber of units in accordangce with the acceleration,
if any; (f) determning a xt portion of the file
based on the nodi fied nunber of wunits; and (g)

272t ASHADR R b BB Bl Pl fing 3 e
da(a:;)orebnt:bmpnaesel eration SUCCGSSI vely increases an

f accel eration bein lied, net hod as

rec ﬂbé‘? HiR9 & RIfghromaingses vaiu tg %I”‘@.%’Bceﬂzrﬂw“é gnof units; and
congpi 8Gfierfisg ihedRbaiiBd Plinfber of LIRS inds B8R $&@ipofibn.

armun} bei ng applied for a previous nunber of units
fromthe rotatjonal input device; and (c2) determ ning

8an ﬁr@@%@eg{ﬂ:@ﬁﬁ?rap%‘lﬁ’”ﬁ'ﬁﬁunt to be applied to a
C ur Ia%&;ragé' @J@@fceQ{;sF]Ié’fg'nfé'thfaf R cHRE ?ﬁdt@r’iﬁbr é‘aﬁﬁ?‘; a ﬁlurality

devi ce as recited in alm 21
of medid itanglased accel eration anount is an integer

el sk BT Bt o P i FE B s 35
( c) aluset input deviop thict @hables 3) usietof sEId D GHabI atdam pralyer to at
o251 S5l iMowalh He Bty BHmeHREE? a0 A Eana acdon with
res!é(e@ﬁ/t%@d@gséﬁhﬁu@diw.é@ nqof the acceleration or the

i ncreased acceleration amunt when the tine since the
acce pereassononeiatively coanegige i said sfoaggrasyicerdishdriva aed

saiqgf’s@F n@pte E%\llgg .h%l chfc;‘/és%@ (?%%Hﬁ@:ﬁ? gag(g:otf%grslln)gcér?d ffhus
detganizing ainegt pdr¢ibh exf tHdmetianiterss ficbe dieplaede! er at i on
was | ast changed is greater than a duration

t hrebbeindthegmutqld@ meaplice plager mghmlais@ laning t[ngat ekpddes said
o R oo RS R sl PSP b AEFC SR ST 2Rk
surfdiee ah@mherdb. saft U@éﬁlﬁﬁut&fe\ﬁc%clbtpﬁgvlttéd at fardiR surface of

wherein said deternini ng (f) of the next
said housing.

29. A portable media player as recited in claim 28, wherein said portable

media player is battery-operated.

30. A portable media player as recited in claim 29, wherein said portable

media player is pocket-sized.

31. A portable media player as recited in claims 28, wherein the rate of
scrolling is automatically increased to provide an acceleration effect with respect

~ to scrolling through the list of media items.

32. A portable media player as recited in claim 28, wherein said portable
~media player comprises an audio player, and wherein the media content for the

media items includes at least audio files of songs.



data portion conprises: (fl1) converting the nodified
nunber of units into the next portion based on a
predeterm ned value. 26. A nethod as recited in claim
19, wherein said determining (f) of the next data
portion conprises: (fl) dlv%dlng t he nodi fi ed nunber
of units by a chunking valu 32 27. A nethod as
recited in claim19, wherein said determning (of the
nex d
33 oty R BG4 BRvEREPHAcHER el A Prfoif icaante
méedi2 playengembrisgs & Iv&iemqﬂaﬁeredndﬂ wineedgin diie mudiss content fohehe
next por.tio 8. rtabl e_nedi a player, conpri sing:
%ft‘é‘?@d'édlda?ﬁ ?eleagis\ﬁg%q éOFH%S’P%tor es nedi a content
for each of a plurality of nedia itens; a display
34scr dgportdinde rmbdssmblayer as peaited dmnclafm ﬂ&emeobsa saﬁqmrtaile a
use evi ce that bl es,a user of s
el BlayPe ERRISED A yBR0RE Houer. SnclePeely 1 MeflasSTher the
medliai tahistivcl@dedBdiast iR fiksd Bldnigest at i onal aCt' on
Wth respect to said user input deV| ce and a

35P" 0GESS eratiyvel con ted to storaed ice
350 o T oL Rl ey s BB LT ol PR uheBir SRRl

maiied gralyeﬂfm(a,acﬁm gse@d: scrolling and thus det erm ni ng
a nextwg)ortlon of the nedia itens to be displ

ed, :
whef deerhack grerit apprativalicenpraiperiosak wsn@twéygae@d said
t, .
P o SRR e Prou s B Sfect iR DR Rdres of the
rotgiipriah @etioramithwhgpeasit to saiddises input dpvitedevi ce i s
provi ded at the front surface of said housing. 29. A

3gpor h%r@b@ﬁi‘eﬂla%léy&’ asat%cftg& i @Igmh QSCMbF&@ﬁwe gmﬁfoeéﬁbct is

sai d portable nedia B ayer 1s batt ery- oper at ed.
elegtsicaliyinsiueed by ssiciieedback ciealited in clai m 29, wher e| n
said portable nedia player is pocket-sized. 31. A

37 PpOr AghbolBsH Gls;ﬂ'a?iy@ra BSrtibe of hedt btﬂméb%' i< 8n aWh@;EIQy Bf a
the rate of scro is automatically increased

megieoplipyer, die Bedia player hﬁV"@Q psetatignalinpelsryice, seisl method
corﬁBﬁth'_ng through the [ist of nmedia itens.

{a) determining a rate of turn of the rotational input device;

(b) obtaining a length of the list of media items;

(c) determining a next portion of the list of media items to be displayed
based on the rate of the turn of the rotational input device and the length of the
list of media items; and

(d) displaying the next portion of the list of media items.

38. A method as recited in claim 37, wherein the number of media items that
~ can be display on the display at any one time is limited due to the small size of

the display.

39. A method as recited in claim 37, wherein the next portion does not
consecutivel'y follow a former portion when the rate of turn of the rotational input

~ device exceeds a threshold rate. -



32. A portable nedia player as recited in claim 28,
wherein said portable nedia player conprises an audio
pl ayer, and wherein the nedia content for the nedia
items includes at |east audio files of songs. 33 33.
A portable nedia player as eC|ted in claim?28,

wherein said portable nedi player conprises a video
pl ayer, and wherein the nedia content for the nedia

ite I A
hor AR RoRt b ¥y SRerel % By PRl ngiidon f,
plusalitg op tat mlablm item@lfrarrmweylst ofraspiai [m an i mage vi ewer,

and wherein the nedia content for the nedia itens

41 nCl{Hﬂ?ﬁloata lr%@l?c—'fd A% §7|\ﬁﬁ€tzr% in fh'éargra'ilongggp@l V\%ew isa

por player as r’eci
nasigetiopaheebl e medi a pl ayer further conprises:
feedback circuit operatively connected to said user

42! npﬂtmgﬁﬁ‘éh‘é% BBt P R aalwpéf":\}?ﬁé%fnt Fhdaih g6 audi? files.
0 'f

circult produces a sound ect i cating egree
the rotational action with respect to said user

43gevh Biethegsas pegiisdiin sladmmda wesein fae madia plaveets ¢ MP D'ayer-
claim 35, wherein the sound effect is electrically

44] ndACrﬁéthbM SakoitdLpdbaiak3T, witeteln s@d mého@ flrtiéricomprises:

di spl.aying a portion of a list of nedia itens on a

di s&)eﬂ'io\ﬁ ing a‘#ﬁﬂl‘?% eiPgGkr | the nedia player having a
rotational input device, said nmethod conprising : (a)

45 det Armethod @saecitdceinaflaitrud 4, wiertimetheciualtble feddbiack i

Vi cC ob aIe thofthellst of nedi a
depR o e TP IR GG HEUTA TR BAVEP T he I i ot of
media itens to be displayed based on the rate of the
461 ur A roéthod éondjs;aiaj/inga portipwiof ddiet ofateanslonh laadisdagohaof

ia,ite di,spl ayi ng t he next

porigiie cBRIRG FEVICR e hegtortbls Somptd 13l halfein praiha
inpuegévies dan Eledhdd SompMéiagei N the nunber of nedia itens
that = can be display on the display at any one tine is

| i k@ Elgtaiiining aprdisatian ofsw@n@pf twét%nogtgl ipput devicey
por{m n‘fnﬁﬁ ta‘-’rfi)x't Eoﬁioﬂ' JPtRd f[st\’ﬁf‘?{efr\sntotﬁhed@%}ed based on

0€es consecutive ow a
thepndncamn mﬁ@mm@ef ﬂwr@taifonabmubﬁewah@ aret ati onal i nput

devﬂc?%ls% %/:eneg %ea}]ex b6 h%'oq thé&hi§ of items,

wherein the portable computing device has an exposed surface adapted
1o support the rotational input device and to faciiitate a user in turning of the

rotational input device using a circular motion.

47. - A method as recited in claim 46, wherein the indication of turning of the

_ rotational input device comprises a rate of turn of the rotational input device.

- 48. A method as recited in claim 46, wherein the rotational input device is a

navigation wheel.

49. A method as recited in claim 46, wherein the computing device is a media

: '_p_l_ayer, and wherein the items are media i_tems_. :



34 40. A nethod as recited in claim37, wherein the
next portion includes a plurality of the nedia itens
fromthe list of nedia itens. 41. A nmethod as recited
in claim37, wherein the rotational input device is a
navi gati on wheel. 42. A rreté]sod as recited in claim 37,
wherein the nedia itens areaudio files. 43. A nethod
as recited in claim37, wherein the nedia player is a
MP3 . o A ] ' j 37,

50;ner ot Bias etedlTan? RofonaRn HEdnbAafSidlic Soortabte

mexlia player.f eedback. 45. A nethod as recited in claim444,
wherein the audi bl e feedback is dependent on the rate
of ot at.) [ : [ : :

517 or SRR o R eiflo, WHMHpindEY kitia ltyef I B M player.
di splay of a portable conputing device, the portable
S2conpubihgd @sveeitechinglaign 49 whereinoihg medigdigmeeig audio files

fors@ndsmet hod conprising: (a) determ ning an indication
of turning of the rotational input device; (b)
determning a next. portion of the [ist of itenms to be
53di spimsbadpadedieshin dam FAdviereinosrie Methied fuithes coptpsises:

r ot )Wé\%in?%&bl@%’édb%bk.and (c) displaying the next
portion of the list of itens, wherein the portable

conput i devi ce has . an posed. surface, a ted to .
545 oBone P @S e iad Bresaim A oNelatn S0 Biines e cotipyises:

a UESTprbdihy 3kdMe fledbBek. rotational input device
using a circular notion. 47. A nethod as recited in

claim 46, ,wherein, the .indication of turning of t
55 o ¢ ATIRGT SerBIS o 28 eRuSAid Hal g o) Hdhe next
poitidf Jf Bielidt @R RbrmisN bhs€® Bh de indidhtiof dTRIMARY Gfthé e6tatiedal
in claim46, wherein the rotational input device is a

inphdeygae PoA aedetermnedaaiy®.hod as recited in clai m 46,
wherein the conmputing device is a nedia player, and

56 WheAehdthbl @sirkEitey il haiffesh avihdreifbthe PredstermifclBialagisas
recited in claim49, wherein the nedia player is a

chypidnwdlde. nedia player. 51. A method as recited in
claim49, wherein the nedia player is a MP3 pl ayer.
5752. Aporableasbnaaniee e@ldad@nios wbaien d8npméiagei n t he nedi a
itens, are gudiofil?s i .
a storage device that stores a plurality of media items;
a display for displaying a first portion of the plurality of media items;
a rotational user input device that enables a user of said consumer
electronics product to provide a rotational input used to at least scroll through a
- list of the plurality of media items in accordance with a user-controlled scroll rate;
and '

a processor operatively connected to said storage device , said display,

- and said user input device, said processor determines an acceleration factor for

use in scrolling the list of the plurality of media items and causes said portable
consumer electronics product to display a second portion of the plurality of media
_ items, the location of sécond portion of the plurality of media items within the list

- of the plurality of media items being dependent on at least the user-controlled

scroll rate and the aCceIer_ation factor.



for songs. 53. A nethod as recited in claim49,
wherein said nmethod further conprises: (e) providing
audi bl e feedback. 54. A nmethod as recited in claim 46,
wherein said nmethod further conprises: (e) providing
audi bl e feedback. 55. A nethod as recited in claim 46,
wherein said determning (b) of the next portion of
the list of itens is based on the indication of

turgi [ [ Vi . ;
58, sBpinel HRoBhEL oBiflc) o PRlod RO SN tyfercin gaid
podghlewbesaner eleetrpnied pratduttsiscth pattalde | Isattery-ciperdted gnedia

| val ue., 57. A portable consumer el ectronics product,
Play8m@dsi ng:  a storage device that stores a plurality

of WhREleh tHeSPrtate dbRRIAYT &IBErENiS Pralich thcludds'$housing that
portion of the plurality of nedia itens; a rotational

exXREReSs SAhiatatinnal veer inaut éa1es. s aseinsaid bpusag Has ghieaske
. o Cde ot '. L _
foff, SEe PG BeAbrrade? sl S Rl LR AR s Bl B
pravieiidaatithe frent suraeoofdsaidt bousibdy a user-control | ed
scroll rate; and a processor operatively connected to

595ai fl B QﬂrﬁgPegﬁﬁbﬁiﬁs Pr&cﬂlc@ adirSRlein clsS alithrdfahe media

i nput devi ce, sald processor determnes an
plagercielasrMPB aiayescand wherein tixemiedisiteros laragudibdiles for sofgs.
the plurality of nedia itens and causes said portable

60 A Yo A By Bi g ihichS of s boPugf Albnaple,
eleofronie dewide pavirigom displayheecreéniaad atrptationakidpat deviess said

‘me ithin the list of the plurality of nedia itens being
HORRS"Sh at | east the user-controlled scroll rate

andretBiRirRcs AlMbal bPonitogddciatd® with& rofatidias us@finput, the
el ectroni.cs product as recited in claimb57, wherein

_ rotatigrgl USRY rinR Reing REQYIRSd Ry aé&s%mr@@gfp FE%T@@%‘%“ with dhe _
roté}RJn*aﬁHPGt %?\%é,%éé'r&t%%ﬁ%ﬁﬁgﬁ%vﬁe i %rro_té?‘g i GHhed Ron-
the portable consuner electronic product 1 ntludes a
rotaétingséamert hat exposes said rotational user input

sur ISR 4 BaR GupR KO ket BioRb o 1R torfyprial 28br input
r otrabdifyay thesmumbepoft urdg\hycibel s celerationdiadtorf the front
Such-e"Jtlcfa:ﬁni8lfngsaall"tglxthpoortsi(I)nn gf the data set based on the modified number

of units; and
presenting the next portion of the data set on the display screen.

61. A method as recited in claim 60, wherein the non-rotating center is a

- button.

62. A method as recited in claim 60, wherein the data set pertains to a list of

- items, and the portions of the data set include one or more of the items.

 63. A method as recited in claim 60, wherein the data set pertains to a media
. file, and the portions of the data set pertain to one or more sections of the media
file. - | B



59. A consuner electronics product as recited in claim
58, wherein the nedia player is an MP3 player, and
wherein the nmedia itens are audio files for songs.
60. A nethod for scrolling through portions of a data
set using a portable electg ni ¢ device having a
di spl ay screen and a rotational input device, said
nmet hod conprising: receiving a nunber of units
6435 S AChaiied a4 fekitéd rrP&Q{;h B3R tHeQ'HEHi'a % an ayidio file.
rotational user 1 nput being provide y a user throug
i nt rac&%Pn with the rotational input device, the
65 ot AtNethed asisgiedinslaien BRi whersin theacrelarationfactords
dePEfderit ¥pBhidYAtE BNE5ded BF HiR! itaNdMaI ﬁgeﬁﬁ & eration
actor pertaining to the rotational user 1nput;
nmodi fyi ng t he nuqier of units by the acceleration

661 acCPotig A AR Hai 0. Werrein ecccelrsation tackyprovides
a rBA§edr abcdidransRdi fied nunber of units; and presenting
the next portion of the data set on the display
screen. 61. A nethod as cited.in claim60, erein
671 heABHOPAES PRI Era PO wheigin PerccelEraon Befs as
sucebivel) inbreabaitdpRVidet§liRieBsilVE (fehtdr iilel 6T dRkRFatidh.
alist of itens, and the portions of the data set
i ncl.ude, one aor .nore of. t itens. 63. nmet.hod . as
68, oot TBgInSH] Seitap ik, Soink b MR srid setertias osFnes data
podioRR@ifprisks] €, and the portions of the data set

pertain to one or nore sections of the nmedia file. 37
64. Convieginsoifreggodified numbien of Laitsingsthe e PoRtiarikasesrka

rddetniiseiqgydio file. 65. A nethod as recited in
P cl al m"zeo, vﬁgrei n the acceleration factor is

dep ndeBt upon a rate of speed for the rotational user
69 nputmetped aa regitasdn daim 60, whareinsaid defarewinggéng next data

portiBR cBRfRisesati on factor provides a range of
acceleration. 67. A nethod as recited in claim®60,
whedigiding the raedified numben of ugiioby ashunkingoedus.vel y
i ncrease to provided successively greater |evels of

70.2CCRIEdtRG A8 re&fd iRt dBHTEE! fvﬁﬁ%'ér‘ﬁcé'éic? 98{ ] m%ig% ﬁ Iﬁ%ﬂnext data

_ wherein said determning o e next data
- por§emgpimpEses:converting the nodified nunber of units

i ntéh&ilﬁ& a 'E)?’l& ré}ﬂéiEBSPvé%a ?(9 18" m3dified number of units; and

converting the modified number of units into the next portion.

71, Amethod for scrolling through portions of a data set to be displayed on a
display screen of a portable media player, the portable media player having a
| rotational input device, said method comprising:

o receiving a number of units associated with a rotational user input, the
_rotational user input being provided by a user through interaction with the -
| rotational input device, the rotational input device being a touch pad; |
.determining an acceleration factor pertaining to the rotational user input;
modifying the number of units by the acceleration factor; o
determining a next portion of the data set based on the modified number

of units; and



predeterm ned value. 69. A nethod as recited in claim
60, wherein said determ ning of the next data portion
conprises: dividing the nodified nunber of units by a
chunki ng value. 70. A nethod as recited in claim 60,
wherei n said determ ning of3ghe next data portion
conprises: adding a prior renai nder value to the
nodi fi ed nunber of units; and converting the nodified

nu”’BF‘éseﬂfm fHé ﬁ%ktmémﬁf lﬂ@’&faté’géttdrpﬁve di &p!a? £k od

for scrol I gh portions of a data se e

d| S d .on spl ay screen of ortabl e nedi a

72 a&wéﬁpﬁeasgsp# rCelabn 4 Whekptt thedAtgetperarate aiisl o
Jtem'%PHﬁd f’rﬁé’b&rﬁoﬁ of the'®ith et HRRE o?riélg' mbRESH thieHends.

nmber of units aSSOCIated W th rotational user
|np t user ut bei ng provided by a

r ot a n
Suse mﬁ%a@ﬁ" rieﬁ'lt ?‘5‘?1 7 hi Whe'%ﬂbther%tgts%ﬂﬁ'ﬁa'f‘ﬁ [BQJ@ media
fi led aMd @9 pbiiens of fd @alsdt PEHAINGS Une®rfbratcdtibRY! SPth%arﬁed!a

determ ning an acceleration factor pertaining to
filer ot at i onal user | nput; nodifying the nunber of un| ts
by the acceleration factor; determ ning a next portion

740t AhRetal asTetitdPimeslaipn7s hﬁhéf@ﬁ'l fheqfAeMamie s arPhudio file.
units; and 38 presenting the next portion of the data

750t o Moo BBl i G 7 Ged et BelCfieh Bagye a

ciréll&nduclapddt he portions of the data set include one or
nore of the itens. 73. A rrethod as recited in claim
71, i,n _the, dat a set ert ns.to a

76.. o AMRERGY Bs raHEh By Sor B S073 P el s agslesgiton

factoris deperidemit sipoh ot fate oEsheed for thia rotAtionAl 08éMppuls
recited in claim73, wherein the nedia file is an

aud o AC of
7791 A Srethpd es ool Sl BeL Sherdi e Soshr A
facﬂ‘ﬁ prévides hoangs of acddledtiom any of clainms 71-73,
wherein the acceleration factor is dependent upon a

. I
7o, 2 R PSE B by RSBl e,
factr cahsuatéssively mrenseﬂnq)rouided suceasgivedf geeatel levels lob n.

~acceleration.

79. A method as recited in any of claims 71-73, wherein said determining of
the next data portion comprises:
converting the modified number of units into the next portion based on a

predetermined value.

80 A method as recited in any of claims 71-73, wherein said determining of
'the next data portion comprises:
dividing the modified number of units by a chunking value.

'81. A method as recited in any of claims 71-73, wherein said determining of
“the next data portion comprises:

- adding a prior remainder value to the modified number of units; and - -



78. A nethod as recited in any of clains 71-73,
wherein the acceleration factor can successively

i ncrease to provided successively greater |evels of
acceleration. 79. A nethod as recited in any of clains
71-73, wherein said deternmigng of the next data
portion conprises: converting the nodified nunber of
units into the next portion based on a predetern ned

val ¥gnvedfing fhéﬁbﬁﬁ@d@ﬁmﬂfé?'cﬁ%ﬂrté e RéxtYoriidRe 71- 73,
wherein sald detern1n|ng of the next data portion

dIVI difi nunmber of units by a

Szchgﬁ‘Wﬁtg'ogé'iSJQC' Wﬁ‘{a‘%‘ﬂ“%—g‘ﬁ%m ted in any of
cl aivfrefd the3porthifie W!éBléﬁla?eﬂﬁb?b'ﬂt%lﬁ;gdéﬂcnceta}ﬁi next
data portion conprises rior remainder val ue

wh@r% asthe mtwaﬁb@rv with the, mtgtlorsai By deyisaascursghe
d'%[ﬁ TR B SieRs TRElel RochiBkk o RE b HEtHBRIE ia player.
wherein the portable nedia pIayer has a display
device, and wherein as the interaction with the
rotational input device occurs, the display device
provi des visual feedback for the user of the portable
medi a pl ayer.



