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METHOD AND APPARATUS FOR ACCELERATED SCROLLI NG
BACKGROUND OF THE | NVENTION Field of the Invention

[ 0001] The present invention relates generally to a
computing device and, nore particularly, to a
handhel d conputing device having a rotational input

unit. Description of the Related Art [0002] There

exi st today many styles of input devices for

performng operations with respect to a consuner

el ectronic device. The operations generall )

cor r es pAEFHQP AND APRABATS FORIAGKELG SCRELLING
a-display screen. By way of exanple, the input

devi ces may include buttons, switches, 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 derati on wheB AGCGROUNDIOF THEINWENTRORC! r oni ¢
devi ce. In handhe conputi ng deviTces, € T hput

R deFié]ﬂ%f @Ihif@hﬁ@h' y buttons and switches. 'Buttons
and i

switches are general ly nechanical in nature and

57T, L TR s iR BbEBlrt e et 4 EnfRYEE ovice and,

semneed particuldily, teadraridbeld bevpatisy geviee Mavihgis dbtatibral input

to npving the cursor in a specific direction (e.qg.,

" ar¥®¥lv keys) or to nmking specific selections (e.g.,

enter, delete, nunber, etc.). In the case of handheld
pePeserdptiangpfithe Releted At s (PDAs), the input devices
tend to utilize touch- sensitive display screens. \Wen

ud0802h t dihere skisttrdayamany stylekebinput deviees farperforirieg

di spl ay screen b inting directly to objec on the

S GHESALoRE G Testeditad Rty Elcct b dpvicR. Jaie aprgtions

C . . -
GSTHEAMIORITI 9| 1RDuG, 2 BoBPaj] FRAKIR Selckcibns 8R4 display
meceeamt Bytwaynhof éxamplepthaeninput deviees nayrisolurle buttons, switches,

cQrresponpds. . the, relativ venent.s, of, the users .

f KeHERBRIR TS gl puth pROSr 1oV SUnksy dadal sfiiper and the like.

S PdohCef thbsé devicey HasRafantdguicind aradoamagks dhalke taken into

sel ection on the display screen when one or -
consideration when designing the consumer electronic device. In handheld
computing devices, the input devices are typically buttons and swifches.
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 assistants (PDAs), the input devices tend to utilize touch-
sensitive display screens. When using a touchr screen, a user makes a

'selection on the display screen by pointing directly to objects on the screen

- using a stylus or finger.

- [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 refative 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

the touch pad may be tapped. In stationary devices ..coomeme..
such as desktop conputers, the input devices are

generally sel ected from keyboards, mce and

tr d'mgﬂl(osstyimsr) iasathertﬁnge: :stmevedmmnyu soffacenef thetotich pad.

4 ok AV BB e
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trﬁoﬁe Qiétectbﬂ%rﬁ‘%%e‘gf tﬁ? c?ﬂyé% ﬂéﬁrﬁé cases, any

corresponds to the relative novenen
usenorh@m af tie tauehtpad may thig ﬁappedpasd irgothBothses, eededidated L

ok o5 1 iR e Y bieltapBeindn sftenandeifes duch as
SCicR@Rtod @&ﬂﬂ:hte‘r@ tﬁ@dhﬁutcﬁé\ﬁéésaé l’f&aﬂf‘%&%@ﬁ' fﬁfrﬁ rlﬁeyboardS'

movenments and sel eCtI ons wth espect to a
Us@ﬂlcerardira@iﬂ)a@IaJWﬂpaenmeadhemwaﬂnemilcﬁyhsmpadappmter

ac £ B8Pha g iy Hite Jutve et o g ause af it ser moves the
vemous@ alngersurase. Wiith tack, tife RRABRERbf tl"?ecinpﬁ?pomter

-scrol | eel that allows a user -to sinp
scp@rresm@is iq mmlvermomammf a balbes tlm user rotates the bail

d o
doatbin 2holEiel BahaBEHd FedhibE G it one or )
- t hmos @umase‘.esrrhkmgcgeleﬁwnsfamm dispR9@cteemcr oss the
active area in the x and y directions. "Both devices

00430 | 1RTH RN toSAlloNihd bt iy lﬁiBF hﬁ)&@f’r@n’(é‘aﬁd s]glectlons with

vertical scroll bars that™are disp
cUespest tega Graphicat Uaeninterfacs @Ul)ngesent@d ama Ideapdaay screen,

CXpRRblL F8VB8 G 0 LY AT o5l SOBE TR iy soreen
MothiertibriZositsl O lektidad dirbitiond! | Per éf@nﬁ@ﬁ%ﬁo@ée fidydRElude a
direction (forwards and backwards) for

in the
veﬁ‘qw'éw%eemaiﬂ"pwg ayseriotsiraply 1ol the scwll velneae!tfoavard or

Rt BRIORAY SyolbRlcion? o/ EdigiFida may provide

s wigticated m:tldé @ssad tat MhpketentTcedling Wwheal tHesefpdsses his or
- ct - di, SB{CD%f ye have, used di als to enable
_uiﬁf inggr e Oﬁﬁglmaﬁ@%afea in thagas and vy sifestiens. Beth
f
R N
ditat argrdisplayed ag paat ofdhetGUHl Qp!r@yﬂmmbhnﬂuel quoﬂmg IS

it f I | ut
I e"@ﬁﬂﬂgﬁgavao i e ﬁ'lrput pomtér over the desire %cpoli bar
selecting the desired scroll bar and moving the scroll bar by moving the

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) players,

have used dials to enable users to select a phone number, a radio frequency
. a_nd 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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-2 w v~iv~wa, YC 17U502/33805 generator LCD. In other
wor ds, these devices have used single line, |ow
resolution LCD readouts. [0006] Thus, there is always

Auhess.Lpr inmproved user input devices that
facilitate greater ease of use of conputing devi E&4IUSIH3803

. SUMVARY OF THE | NVENTI ON [0007] The present invention -

r elgahefatbf LOY ﬁlV&ﬁeﬁWd’s?‘(iQﬁ:e d&YicS fiave Bbed %ﬂ@é‘ﬁﬁé&%w

devices to interact wwth gr user r1nter
r otesolutiem LGd2readatts.on supplied by a user via a user

~input device can provide accel erated scrolling. The

ac {@0@g]at ethusitther isfalivhys acreeld fonimprovbteser i devices that
scrol!’ ?ea traversef Iengg{wy data set (e.g., list of -

i t fAfditate.gieaterease p raputingsdevicasie anount + of

accel eration provided can be perforned in successive
stages, and/or performed based on the speed of the

rotational user action. In one enbodinment, the
rotational user actSUMMARMGESTMErIHUEN’iEION i near

-action with ,respect to a-graphical user interface.

ThipOeT3ul (Theprssent vention rélafercb inpreRsd a%ﬁ]@abhé@ﬂ)’r users of
action %o be nhanced such that a |ength ta set is ‘
abF%mPH G emﬁﬁ@jﬂ Pfaé-‘\?é\ﬂfélegjapblcﬁbids%@p eand rotational user -

s St uistiief 5y o BKEPUiaU ulbr o BEGATES cBRRTARE apRpitited

i rmrnlimgn The zpmeﬂeratéchnhipre\bf théwrbmdgfmablms&rﬁ o 8croll or
brge &IEhatydata el (Riandere f’n't%ﬁff%?m?as@d”ﬂ'trig?&fa&% sase.
dephe ﬁmo@iﬁf%f Qbé@eraﬂfog%Qﬂ d lé%‘ﬁr Eréw"go THod in S sgve stages,

conput er r eadabl rum evera
i rargior perfaineedibased sadhe Ispeediof HoDARAtidvsal wseeabm f lrone

o AP Rrt e R RREL A tonts SRS olimecURlR Tners astion with
Ofre§ S6EtitY i \GraphitalrlSEr inférfati, t'ﬁlé‘?e%‘iﬂﬂr@g Erg?éiértaﬁoﬁ effect causes

rotational user input; determnin erati
f dbe dinegeaetionmiohe eshaneed such that al lengtby dataset is able to be

3N PorBa HREF ot <h eupe e r PRI &t become

bapedrent below Although the type of computing device can vary, the
invention is particularly well-suited for use with a media player.

[0008] The invention can be implemented in numerous ways, including as
- a method, system, device, apparatus, graphical user interface, or computer
~ readable medium. Several embodiments of the invention are discussed
below.

[0009] As a method for scrolling through portions of a data set, one
:7' embaodiment 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.

[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 rotational user input; determmmg an
-3-




- determning whether or not

the nodified nunber of units; and presenting the next
portion of the data set. [0010] As a nethod for
scrolling through portions of a data set associ ated

with a handhel d el ectronics device, one embodi ment of

the invention includes at |east the acts of.

receiving a rotational user input; deternini ng an -3 i

- - aceeleration value pertanung to the-rotativaiabuser ioput; indescrolling to a

d |
Pon& RhfiBn i 15 Galeidt nedediqnt Atk ORE spBkTafioh Zalue “The
t hgeasIERitRINAKIGE sﬁéélﬁ@s aHé%reé‘BF 8t&dlatdtion é’s%'ok%%te?] w1t£| the rate

specifies a degree accel’eration associated wt

r agkewhigh thauaﬂnollm@tfgovgh thenpottionsafthe data petisito e arhieved.
the data set is to be achieved. [0011] As a nethod

f of00ddf ol | Ashg rhéthot dor serollingrtkrovighapatiibns o4 data set assomated

aSSOCI t ed th a handhel.d el ectroni cs devic '
anWith& @?ﬂ!b‘%ﬁ”ﬁi esRtropics; Rvice aneth erﬁmbﬂ@nmmﬁalﬁe irvegtion

t NRcficles AAlleadtQhiglabtd sk ?eéé?\'hflg a%‘i’éﬂ ?hséf‘{?xgp determining

provi e acce .
wi whethes pec:lbt toptdvide accelematiah wnﬂeres:paptrtq theanhbtlonal user input;

AL Rt o o e marer
t%ﬁeﬁﬂf@ﬁ@féﬁilrﬂﬁ 'd%té lﬁés ﬁ{a‘i‘éﬂc@@@fatﬂfn isrl rovided, or in an

unaccel er at ed rran term ni ng et e‘r)m nes

't nmacaemamdamanner when dslue detetmrpxng\dedmmln{eemllﬂ]admlaatlon is

me d for scral ling through portions of a file, one
erPr?gg? 5#3 he i nvention incl udes at | east t he

units from

?&bizfﬁnakef’a?b\%h%%r%?gﬁia thratsh agriorizyataiies one embodiment

r e ﬂﬂenﬂbnﬁﬁ&u&@%ﬁf Ie%%f"‘g\ ?&Q‘btf ey a%ﬂéﬂﬂ' units from
accel erati1 on when e spee rotation gr eat

t leanotatiorsh mpilttdavamh dbtianmmng\a speathyf mtalubrefmtthe motatlonal

? Hd o Bl atosieBtin s HiS Sarapf iatal ir_fwe.?’fer than
aﬁ%’m%éﬁ&a ofehﬁavﬂ‘?q:ﬁh? %@Ee@Fatldﬁ béiﬂg r@gbfa méﬁ tHé speed

a next portlon |'e based

- noftadation isuless shemihe weeceﬂtrea!goldhque‘ymgﬁbemumb@f of units in

cABgaCRbfe vUIN RGBT S Riatinid ¥ St Boion of the fie
sbased endhé nedifivd nuhiieryf onis; amdl preseditingrthe ineixt pagion of the

of a
file.

-.[001 3] As a portable media player, one embodiment of the invention
includes at least: a storage disk drive that stores media content for each of a
plurality of media items; a display screen that displays a portion of the media

- itemns 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
- arate 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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plurality of nmedia itens; a display screen that

di splays a portion of the nedia itens at a tine; a
user input device that enables a user of the portable
media .player to at |least scroll through the plurality
of nedia itenms using a rotational action with respect
to the user input device; and a processor that

detaie f iteen ofthedotationabinpot Hevigezoktainingadengthrafibs list of media

%‘%@?oﬂé{%ﬁ\@[’ﬂ tggﬁq’g&mf %Pgﬁﬁgdﬁ? QP [ﬂﬁﬂ[ﬂj@ ﬁ%rngftojaq gl§played

of bagst anithe riﬁteOdsf the tAirSH Ak rei‘auenaﬁﬂ at abwive randtthe length of
nmedi a pl ayer having a rotational 1 npul device,

en%'@dismﬁtmeyiiaﬂﬂems, Wdrdrsxdaymgdheamext portiopafithe mst ei:medla
l?J_i;j.gterm ning a -4 rate of turn of the rotational
E) device; obtaining a Iength of the |ist of media

l tgnﬁs? dets giriéthadFondisplayiig 4 porin 6ihe niui @ft[té?ﬁs BRE display of
items to be displayed based on the rate of turn

~ ofa campudingtdaics, the sompading sieviaechavieg aernt,atwr@d inpub device,

e Sy 05 oA, P A B 9 i
SinSkalonatumi conechilares oot ot dehraiibge i poic

r difdbe dnlﬁbpf tempato bedisplayed h@smwhﬁmlcahon pbturning of the

TR S b M TeRSrt o.

| LEhiEy odZ\se%?eﬁﬁtﬁﬁsﬁe%gﬁsa'cgﬁrrm&, Al etostvah BBl

t tilﬁ\iémﬂarphchﬂ@s dt st 30drage RNk ﬂh@‘l Effes aftﬂurallty of media
di spl aying the next portion of the |ist-of

[ Genes; aodlsalaad'ﬁsdmay@n@@tﬂr%wm‘gonp@ﬂlﬁ:plur@lﬁﬁ of media items;

CEBPLL S ol il HECAAIES B bohiitbr egirice
a pdm&i&taw a‘td&asﬂs@nﬂw\rm@gmaﬂm ot thegsturatity of mielita items in
pluraljty of nedia itens; and a user input device_that .

eRgBPEANLE Wih adiserrentgied reiollspis; @ngiA BEOCASEERU Fhe psocessor
Aeldiffhes Shldeeldiafitid fadlof fof Lis8in SBRIRG LGN 1 list of the

tens in "accordance Wt
s phoélityraftreediadietnsiapd aaesse the é"dmsmnelcelestmmcs product to

i e&g%ﬁggﬁg BoRar pby lﬂp@? { ot g;le%fa ﬁ%ﬁ Trheclogation of
Cééécfﬁ‘d bBﬁlOﬁ%ﬁHE‘iﬂu@h 6Fnﬂ€ﬂi‘é~°1té?ﬁ§ in {He lléi'o?ﬁhﬁ}eﬁhﬁahty of

second portion of g:ura 1t ra It

| pegiad emsfis dependent on at least the user—controlled scroll rate and the
acceleration factor. |

[0017]  Other aspects and advantages of the invention will becbme

- apparent from the following detailed description, taken in conjunction with the

‘accompanying drawings, illustrating by way of example the pnnmples of the
lnventlon '




 embodiment of the invention.

second portion of the plurality of nedia itenms within

the list of the plurality of nedia itens is dependent

on at least the user-controlled scroll rate and the

accel eration factor. [0017] O her aspects and e
advant ages of the invention will becone apparent from

~the follow ng detail ed description, taken in

conj uncti on wi t BRIEE DESCRIPTION OF THEDRAWINGS

‘illustrating by way of exanple the principlées.of the

i nyeo{8pn. The greb&it imnﬁér'ilﬂéltr@?ed%‘gmw&@?mﬁl@?éﬁﬁ not by

The present tinvention is illustrated by

¥

ex gy ef limitationdn He figiesaf the acceampanying rJraV%hlg‘s'@nd #swhich
A : : e ohe i _

o fispSrRE AR BB b Sl e otit e

accor i G d T ATISL AR SCEAI plosSEnbuRcPorminG feone

I S efnBddiichit iR NEnfidet navi gation, processing

~ accor di ng to another enbodi nent of the invention.

FIG 3 i f:L Qwg di 0 | ' t . -
pr ocessiig: 20t e BRlopin3ir GG BroseRitY according to
i nanothierembddineft oftire hiventish.agr am of accel erati on
anount processing according to another enbodi nent of

the i nveNGi 9is alflow di%gi'éiﬂ%f%%@él@?éﬂﬂrﬁéhﬁﬁn?ﬁ&ﬁie%gmgi &¥tording

state machine according to one enbodi nent of th

i nieepne embadimentof thednvemtierdi agr am of next portion )
- determ nation processing according to one enbodi nent ’

of the FHue#his aflowrdiggrar of aceelpmtmearmourt pliosgssimgaiccording

a co er systemi cqordance wth one enbodi nent
off%t?r}golﬂ"ﬁ(/@ OEHFG'#{@F'?@Y%" WNner spective di agram of

a medi aE ager' i n accordance with one enbodi nent of

the pre i@ esRresantativesacgeleration stetemaghing aseeiding to one
et BoBIAMA ofthE RivErABnt © one  enbodi ment of the

[ tron. . )

I nventi o

FIG. 6.is a flow diagram of next portion determination processing
according to one embodiment of the invention.

FIG. 7Ais 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. bt

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

FIG. 8B is a block diagram of a computing 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




1 nven

FIG 8B is a block diagramof a conmputing system
according to one enbodinent of the invention. FIG 9
shows the nedia player of FIG 7B being used by a user

LDh..accordance with one enbodi ment of the invention. .......

FIG |I OAis a flow diagram of user input processing
according to one enbodinent of the invention. -6 FIG
108 is PIG| 1OB @ adoandiagrans of uéeiihpubpreeessing @ccording to-
according to _another enbodi nent of the.invention.
FI another egbodiment of thgirvantionuser i nput processing -
accordi ng to anot her enbodi nent of the invention.
FIG 12FIG. W I¥ aflewdiiagraemobiser inputpropcessing adcsnlingto another
syst Emj n tI:S&%ﬁrdancl:_%ngth one enbodi nent of the-

pHigRe AL IBSTHRRCRI PTI ON OF THE | NVENTI ON
[0019] The resent inyention relates to |rrProved

appr oacfﬁ@ %ls yblack Qﬁgragbq&ﬁ,fqtﬁa, input disp QY@MSFﬁ'Br"act
W SR aRH fih HRESmbBARIdHAGE e fubftigh onal, user
actiron Sup

Usér I nput device can

- provi de accel erat ed scrolling. The accel erated nature

of the scrolling enables users to scroll or traverse
i th o out or BatAESksclhcll of 5 T
mﬁth greater ILé f Qgﬁﬁfkui
ovi ded can be perforned in successive stages
arla%ﬂ pedherpreaemtdavention refaies m@ap@weﬂrwnr@@mqﬁﬁausers of

| -

SSRGS e SN R 5ef SHOYRO0E! A8Bcpat uer

t @ctio eappluea\lb?@asen vid ardsee anuT:ﬁevimért proyide accelerated
e linear actjon to

accel er at ct c s e
oaling] & er?qCﬁEraf&d thesgrafting paablesdisess fscroll or

r r I : ‘
P 9 4 st
t yihe mﬁounhpiﬂmc@etaeon peomded can pe pdrformadinesuciceasive stages,

P30Sl RetsorEbeeson ik oeadafing ol Bril Uh gL uir in one
b%h%dﬁ"nbht rtﬁé%@ﬁ‘éﬁal l!iéér%'cﬁﬁn lsltrané%fmﬁﬁ\/iﬁtbelineafr{a@:ﬁ@n with

skilled in'the art w | real_’yaprec:latethat
deaspiecktp a@aphpal umrgnteeﬁacaer dievesuttingracglaration effect causes

t nmeslenear iCtion tosbe Sfhanced such that a lengthy data set is able to be
rapidly traversed. Other aspects and features of the invention will become
apparent below. Although the type of computing de{(ice can vary, the

~ invention is 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 appre_ciate that
the detailed description given herein with respect to these figures is for
exp!anatory purposes as the invention extends beyond these limited

embodiments.

[0021] FIG. 1 is a flow diagram of scroll processing 100 according to one
embodiment of the invention. The scroll processing 100 assists a userin
scrolling through a data set. The scroll processing 100 initially receives 102 a |
“number 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

respect to a rotational input device.
. .,7-
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file, or ima'ge file). In one embodiment, the data set can be considered a

expl anatory purposes as the invention extends beyond
these limted enbodinents. [0021] FIG 1 is a flow

di agram of scroll processing 100 according to one
enbodi nent of the invention. The scroll processing_ 100
assists a user in - scrolling through a data set. The

s me sy W

- scroll processing 100 initially receives 102 a nunber

of [0f22]s abextian atu:e&arahomfaamlalsldaietmmed 1040 p'[lie adteleration
f%?{: ﬁfq\ﬁ' m%ﬂ(g“ onH% 'ggg'rq%gtg @@l tSE,‘é qt@;gg@ﬂth the scroll

| tOpﬂ)dééJsmg 906! Afeld e H683616Rtion ¢ a&@g%zﬁqig%fned&fm the number

acceleration factor i s determ ne
ac@er@ﬂ%tthairarefaﬁspolatadswﬁh the miat:analwseoﬁnpdtes rreglifierd 106 by

CAE0<lG Ao el By cigiobtthe noldeaiofuits s modified

d eb? GIfekcatih with mé‘%ﬂ@fératiﬁﬁ fA4Q0E.S I Vﬁo@ Sther embodiments,

associated with the rotational user Input Is nod
1otbedyumbﬁé ofiuoiis eambednodified in valious othes moydi rrent

P AR BBl 5 iy A 1 8 i
enthedataryet thattib defigémblief tH#Buéﬁ cﬁﬁ'béJ&‘etEPrﬂlrfe'derS Based on

various ot her ways. [0023] After the nunber of unit
hdbepaedifigdnumber qumltSa theonextqrortion hak @eentdeteﬂmned

t be det 10 o
pal08y i Hetd BoRlor i ol SHAr B0 pcecrind o] Hnlialy the next -y
pdrtion of #se detnseteiseboiatiiwith 98 sbﬂﬂl presks§ng t1'(7(7)ﬂs ?fresented

e1tqdat% set can be presented 110. Typically, the next

th
por i@ torthsruserdhateausedithe selgdipaakisatiinput. Ha oner embodiment, the

DRSEREHD 30 BLB SR Bt HIPG BRI dspiaving o
t mext peﬂtorpofmeodataﬁset Or addisplayg elevivay) Ih%mﬁéleémaddihl&t of the
the next portion of th

aSnieGolt Bie B R bttt 442 sel candiebresnasit 1 e thg user by
Lh%plmﬂﬁﬁ Rhé %xt h@rﬁoﬁ %?Ftthé’ Héfatélé} With EF %a‘g%ﬁ? & ﬁgﬁpctwely or

presented 1 he user
pdlﬁﬁlngms@ly dlselaj@de(esge,t hrghhghtad) frea'stheomtber ttemrls In still another

e ioRihetf the Mot Pbion R ihe Bata, S o ¥ Preserldiiap to the user

ebib plHyifg or ekB@u fi [é)rAft@t”th@fné)& DoifdRobile §4B R4 has been

~presented 110 to e user by playing or executing a

f presenigd éﬂﬂtﬂi@ scészli pmessmg 160 isteordplete and ends. thmmever, the
Lgﬁﬁ’ ﬁ d&?eﬁ%'\?% \‘}Qp ew@ﬁ ot 187 S5 ot2Boral Usie? m%%r{pl ete

: ‘[0024] Here, the faster the rate of rotational user input, the further down a

list the next item becomes. It should be noted that the rate of rotational user

~ input can be relative or absolute in nature. Still further, the rate of rotational

-user input need not be an actual velocity value, but could be a count or other

- value that is proportional to or influenced by the rate of rotational user input.

[0025] A data set as used herein pertains to a set of data. As one
example, the data set can be a list of items (e.g., a list of songs). As another
example, the data set can be a media file (e.g., MP3 or other audio file, video

sequential data set because the data within the set is often sequential. For




e

G AL re bisBianged Yty

- 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

scroll processing 100 will repeat for each rotational
user input. a [0024] Here, the faster the rate of
rotational user input, the further down a |ist the
next item becones. It should be noted that the rate of
rotational user input can be relative or absolute in

. nature. Still further, the rate of rotational user :

i rgxamples thensongseinam list@are arrangedcsaquentilicand the data within an
nt .or,.ot her val ue tha{] IS proportional to or
Y-onal, user input. ~

[ 0025] A data_set as used herein pertains to a set .of .
de[PQ.ZL"]\s %ﬂé gxﬁﬁaﬁvé! 3@5@@&@3& pavigatiprparogessisg 200 according
it . i : . .

t 6 EdtBeembBdirhait &t thg H&Hon, TR RE{jgafdR Bodeesing 200
-a%itia]lf/ ideeermi?]ekeaoz fhirate oﬁrotatkr)mm usish 'gl):ut gengq mital turn). The

enbod| nent, the data set can consl dered a _ .- . .

S GQtiana et Rut Bipdg Ay WA IMRTATIOR Wit agetatiopal input
of ’ e i . - ol . 1 Gt 4 =
oISl o BAAHATEIR b8 SAREFIG i
alidentificd. eTypieally, #e eumremigtain se theiteman the listitbatig]being

2 rigyofingnS Serbainaeh ton shERLATTGR MBS RISPLAUaTLITA s

. g@?stiﬂcﬁﬁe@%%égé@ froRf 861;‘1%? Heh ?ﬁtﬂf lis{thik akd ¥im|.elte§n§o,usly

et erm ne rate of rotational user I nput
dididplayed) . The rotational user input is provided

RO RSt WL ke B ) Bt f Hioh obBitined 206 based

the current itemis the iteminthe list that is bein

deaplaisebe depesdentemthe listdengthrend theraureentiitem insthe list. For

r PAATIRE df ter i ate o s tblbhatileet PR RBLAEEG apart the
dhepl ieds flotdthd cukrériferh rethd Mst! Mhel ratd of hehretational user
di splayed is then determ ned 206 based  on the

r Pkt eadthe dergthiaf fhe listgan ateet whether accelenstion (eik.

C BhthBtrotdtRmal Gsér_hﬁpﬂtni. Sthé etdritfimdtidr 206 of thl kaltlitém in the list

&g el}e?aqmnijf%gfndgﬂs' 'rﬁ{rideﬁat‘B{ ﬂ%?@%ﬁﬁ%ﬂﬁgﬁfﬁg{e_rQ%‘géﬂﬁwe fist

engt e curren
enavigbtion phecepseay 200 displayst 20896 rdxeitemtaatd onalor nsere

RO bRt el P o s
- Up@foné BP Hior?%@bk?@g}éﬁ(igi@gfi% Bhn beSiispiaied 2053 agrﬁgspi!%y screen

t her "accel er at accel eration _
produded biyoa displaydevicey Additionsdly, thiedisbaavigation peodassing 200

* can provide 210 an audio feedback. The audio feedback provides an audible

sound that indicates feedback to the user as to the rate at which the items in

- the list are being traversed. The audible feedback can thus also be
_proportional to the rate of rotational user input.

10028] FIG. 3 is a flow diagram of acceleration amount processing 300

according to one embodiment of the invention. The acceleration amount

illustrated in FIG. 1. In another embodiment, the acceleration amount
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navi gati on processi ng 200 di spl ays 208 a next item and

one or nore subsequent (or neighboring) itens

thereto. For exanple, the next itemand the one or

mor e. subsequent itenms can be displayed 208 by a ___ _________
di spl ay screen produced by a display device.

~ Additionally, the list navigation processing 200 can

pr qmpgesﬁmgm i_aufmirexéfrm aauaah ?!‘éﬂe& _auditas éf . k?'(tic;n for the
r-ovi gde a | (0] a | ndl cat es ee ack (0]

?hé’ﬂ%@ﬁoﬁgoggﬂf#@?@ﬁ‘bﬁ&gf ébhi ch the-itens in the |

I bei > i .

¢ nJQOZPE " THRucckRAlE cmolff pRiHs3irg SGFRARSY f@mines 302

T T o) SeCingir) £ spriviousty myedmit respect to FIG. 1,

J U ), S,S | A .

ortioaf _ na'ruwénwﬁmwﬁeg%u@ rdatianal inR dexiga that is

Pr Gperadted wi#Pby 8usep! n-?zsﬁa@n?oqd%epﬁ%ﬁé gge@ oF tlfé?‘PotQﬁonal user
per ornmed to determ. ne an accelerati on ctor. n one

enfnptitrie deferntined 862 | based amtheammber off rotaticriab gnRe identified by
is, for e for,

{1 e FetaaRAT sttty Mofe eattielary chatnglmbprgnent, the speed

ac _eﬁtrﬁ RIthfeha TREPInput ié’E@t"e?ﬁﬁiéws@@paééd oh%he Eof

SUIta. e fO[ use as 'a sub-operation tor t he operati on
20tationaltunitseand an Bn@urt.of tiet2eyerikich stieh aotatiomal inputs were

St o e BB B e Bralinlhsf kPl B0, (i enppleche

Wi gdngdigsiRacto B@tHe Specd of 4 iRef Rovehitttlor #8€ 5pbEA F rdtation of a
provi ded by a rotational input device that is

i nicdational inpytidevise.a user. In one enbodi nent, the

s ft r [ | Jnput i t.ernd ned 2
o398, AerifihakeelRrAE Kiahtft User S RABSRHL ofimined

t h®02,&d decisionl 30k detarminids whetiferRié Epeed af the rdtational user input
anot her enbodi nent, the speed of the rotational user

i ip$iow.s Thershead-ridhgaotalionaliuser input ¢ambe degermined or
e e _ . |
88 L Fortr BT Al b 8 o oS,
r dhasholdhls wesst ta diptitguwish betweer skovpard fist speedsi afthe dotational

to be.th eed of a use yvenment or, the speed. of

- SISSF inRitoThe Pregiss ok af ratalion tirtis deemesciadie g Hireshold

t ' ; f t

QELEER IO b Ta ekl VYN BRPICRA TR HHEERId can be

s pletermified iexpetrentallydbasedcupomthe particular application for which the

acceleration amount processing 300 is utilized.

-[0031]  Once the decision 304 determines that the speed of the rotational

user input is slow, 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 (i.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 adceleration
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 306,

an acceleration change time is stored 312. The acceleration change time
-10- : '




Is slow. The speed of the rotational user input can be
determned or estimated, directly or indirectly, in a
vari ety of ways. In one enbodinent, a threshold is
Msed.t.Q, di stingui sh between sl ow and f ast speedsﬂgLUbumwm
the rotational wuser input. The precise rate of

~rotation that is deened to be the threshold between:

s! Rcardhbaihe Bt thealobierRlRHF Hdsqst %&Hﬁ%ﬁ 9fiol d-

can be determ ned experinentally base
padc¢celeration abphge dimeis storedwiichithahthe demisior 388iwmderstands the

ot Bt EITE RNE: herarcStafalion HES taglauieied i, AFS. Following

r t r t I
 helienalon 892 ot Ut ST I RG L08oR50H T e

haﬁimoumm@frflmﬂ sinpecthei last mm!&iahm vpdate wasmadeds slepmtﬂlan the

< b fred PR TATE o SEelebitin ot piesesing 400 s complete and

Weidser an anount of tinme (M 1) since the last tine
the acceleration was altered exceeds a first
t HPR3%b | dHenee) acomding todhe @ciceletation3naount prosessing 300 when

08 NSl ATt 55 B s cseraton o
t s Pt kel z8re(0)] whitH ihdidabethiah o 2€68ERItRIN Sffect igfhS6sed. On

is modified 310, In particular, 1n this enmbodi nent

- t e gihgrhang; whendhe spegdwafihe retationalluseninput indicates that the

 SpREq SR AT 0 P8 bhA PRI B pod

c Idoubledt | Ineeffext, theneifl tid dserlinteracts elity thkl rotatpaN iput device
tinme Yl; 1/UJVI/3371V] reflects the

t SHEh thfﬁﬁ“% ﬁBeﬁé@g retationdnsions than m&@CP@@fatlﬂjU%ﬁ%fé is provided.
oRESuACESL A A8 ERASSFIY Mt BB B4 G nd Bl war

aE@i resaltition. msthaemermmm wﬂg(uthe uls,evﬂ?nif?rfct%a}vithEm gotational
t he er.atlo 3 s,.di rect ol l.ow ng the. .

L BEVRsetth, Abion RBedS phitateh, Fsnina pialSiion et is step-
a@?s@ iReidsed Auryi ayig dﬁﬁfbngg% diifer’ rﬁééné)h 3thd B&celéidtivh effect

threshol d (THL t he accelerati on anount processing
3PPV ddaﬁweemeam enables § 0933 imerant withca cotatiogakioput

e ocessin
B8AE AT R, PR RerBbOR SRR S ot KRB A sivg gete
agete can dld surofléd titbugh in a rapid manner. _
[0034] FIG. 4isaflow diagram of acceleration amount processing 400
according fo another embodiment of the invention. The acceleration amount

' processing 400 is generally similar to the acceleration amount processing 300

illustrated in FIG. 3. However, the acceleration amount processing 400
- includes additional operations that can be optionally provided. More
_speciﬁcally, the acceleration amount processing 400 can utilize a decision 402 |

- . to determine whether a duration of time (At2) since the last rotational user

"in'put 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 (T HZ2), then the acceleration factor is reset 306
- -to zero (0). Here, when the user has not provided a subsequent rotational

user input for more than the duration of the second threshold (TH2), then the

acceleration amount processing 400 is reset to no acceleration because it

-11-




is reset to zero (0), which indicates that no

accel eration effect is inposed. On the other hand,
when the speed of the rotational user input indicates
that the speed of such rotation is fast, then the
accel eration effect being inposed is doubled In

effect, if the user . interagts wth
r GS3U {i‘ﬁ?#b%fisﬁ’é\ﬁ regtarting.a serpling HBG%@E@'E# thus would not

T Q& C}Bg:drﬂl %bq}@{tmhl}ﬁg\éﬁﬁ? %E&éﬂeﬁ{té& Qe & écl‘?{iﬁ:?ﬂ ) ough a

provi MR osuc € user can scro
' da[0a35]at (Ihegate bt whichalheiazcélarafioneffact ibidplubled is restricted

ettt e aRvbit @ ansratha 3 18 Gan Ay Grchn o paa low a
Fthaki hg.gra %{ée NThHé %c@élggél}ginaérhsﬁnteﬁﬁ)%&m néans S%Y}‘lc‘?@des a

i-ncrea or ‘other
adieeisiomti0drthat detarmlrmmhelhér the ad:mieraimntfaoimr éABphas

2 foased anpxila actelesalin Befn @R sk i deCRisrAod San be
EXHMASA Y5 hﬁﬁfttﬁfo O%%Tntﬁﬁ Bcbélefdtion tb?f'céﬁ‘ 'b%liﬁ'@dsag Py the

rapi d nmanner FIG 4 1s a di ag
aecetieratioranmunt progessings40thgFaoexampls e agcelerat:on factor

TR Bou R BB o FistE ot BRER K0 Perrebppdfa FALA Mbximu

a@é&él@?ﬁidrﬂé‘cr@;ﬂﬁn@ﬂho@lﬂ%ﬁﬁhf‘ﬁ ré’@célghf {8)3inieéd Ritérthan non-
. However, "t he accel erati on afount processing

4aoceleraied@soll:e@d|t| onal operat i ons that can be

ORI SRRt the daielraliRT Sinsy  prdendaify 40g stores 406 o

dret friput the. The ldstiapa tifie \(ueytréﬁés@nfﬁuh@tﬂrﬁé tié Idst r@tatuonal
(At2) since the |ast rotational user inp IS greate

t Ho®f iaputvesdecaivedHer Bracessgd). \iele mﬁéthfe@u@h@ﬁ Qf@me (At2)
dgLs BE‘ ?nﬁlﬁ%}d Eg}gﬁmedaiﬁéF nee ﬂmgg%} énﬁ‘réﬁt tﬁhg %%sb&ﬁted with

| ast er excee
tan mdmhmg(rﬁtﬂ)onal lsar Inbat and ¢hee st iiput ftimos (tQ) i's r eset

- 3 0 zero en t ser has pro
[%&?gh eq fehPre é%‘é‘?tly G'ngd the @Fcé}ﬁ\iﬁ%l"r‘r FNoHp B’qcﬁﬁﬁ'"ﬂ %Z)%' 400
t | t
R rile! B SERBETCAT b i rlghitett to detBrrhiag an
aaerelenafivhdactoec klmree\jar, althbughsnotedepittad in FdGasaoridswhen the

VERE of B8 dath st an B sDpu e el skt pl can e setto
r@'(i éNoio a&%@lmﬂﬁ&nd HeLaddeldtitioh élﬁéuﬁpﬁl@cééﬁhg @00, 400

effect is doubled is restricted such that the

. carthe bypesseﬂ Fopexampls, irB00¢ embodiment,ovbere the data setis a

_l%‘,(?f fﬁ% &Y spl%y screen can display only five (5) entries at a time, then the list

can be deemed shoit if it does not include more than twenty (20) items.

‘Consequently, according to ancther embodiment of the invention, the

acceleration effect imposed by the invention can be dependent oh the length

of the data set (e.g., list). '

[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] FIG. 5 is a representative acceleration state machine 500 according

fo one embodlment of the invention. The acceleration state machine 500 has
-12-




maxi mum rate. The accel erati on anmount processing 400

al so includes a decision 404 that determ nes whet her

the acceleration factor (AF) has reached a maxi num

accel eration factor (AF,). The decision 404 can be . __.___...
utilized to limt the maxi num accel erati on that can be
“inposed by the acceleration anount processing 400.

Fo un&iatsiscof aceelesatien. eAa"trstcﬁtatea‘éQZJ prov(das) ne acteletstion. From

t 116 it Pt 502¢ bitenrthe Spe o & et “‘? CHRRY dsa i glow, the

- rata@cﬁéﬂiﬁor(ﬁhté R BineBUEferh&ing sﬂ% ﬁ%@@@t@%ﬂe%ﬁematwely,
~scrol ling. OOSQt]thtl Il further, the acceleration

anw ﬁntbedw@@g. a ouiationaldises iput is fasé therqeoeleraiien state

! ofnleRitte, PO fanitPfis om 20TRL SRR iR [ spPBia sEaa 03 The
r\los@cdﬁtastaﬂ@ 504Lmamti@s1 28fadcel@aticd, shearsing th4t the resulting rate of
det erni ned lt,‘ﬁ/jtt he di fference between a current tine

ass@elingsdoyidhe twige ihai&hfh@frsétsﬁteo Yilhen the aceaterationstate

t g | I

t niecfitls SOB I of thikechlid stad 504, wiRihe SRR of o R Yotational
ex@sgr! lnpublscst@B,Slhegadcbwraﬂ@ﬂ stite nﬁdmensdo trandiiofE Haek to the
an. accel %ﬁstl on factor. However, -al t hough not

ddisstetate PRZrAleratively whansthe sreed @fﬁgeme@t retatioaituger input
S% fé? fhe a&ée?é?ag*oﬁ s‘fé’t@rﬁaag@ﬂgl 8 afargsﬁtfﬁs%ﬁga se8dnd state

acﬁm Erzttl’muh stat® 506. ﬁMNIMe%UdeMemab@leratlon
b ed. F exa e, | ne enbodi ne
ddheaaiog thatthe 'ﬁt%”B sérollipgavelg ;heagoug Emesithabefl thedisststate 502

O'Hﬂtwfd @a&%} ﬂfé‘,tséé ﬁhté‘s@# dé;ﬁﬁrdtélﬁ elhan X mlgﬁ?gﬂéespeed

deenmed short | oes nof | nmore
( 2fhe newt;rotaﬂmd e@eemmw is slom thok agcalermnntsltae machme 500

eg%ggtg@en%tﬁ&ﬁ E’Q/'é@? |5@§ o &E g@%é‘??ﬁ@%o%o r&F lve(iy, when

| eesPee@iof the neRt RitfaRinad Bsér mpht Rl fhst, 09 38¢ciERion state

accel erated scrolling can al so depicted as a state
mieahire SHQ\Irargsﬂgzr@t e@nrtbp ithigch atate\ §08ite fadfourth state 508. At the

SfoEE e 308, Sk Bctelfattn ISPl ik 3y tiet the,appsleration
' \Nrétb ofascyollinglés gight tifesithal efBatfpét sf,tﬁte 5@33&]" i!ﬁh@s ti%at of the
is al{ffgres 5tat|ve accel eration state machin

SRS Re PF4o AEMERD HeatRfihe dhird Rete B0BnALdhe faurth state 508,
AGhBhRh8IdpRRAhE nEREA ot UsBRfhput is slow, the acceleration state

machine 500 transitions from the fourth state 508 to the first state 502.
Alternatively, when the speed of the next rotational user input is fast, the

—)

acceleration state machine 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
determmatlon processing 600 is, for example, processmg peiformed by the
operatlon 108 ittustrated in FIG. 1
'__[0041] The next portion determination processing 600 receives 602 the
_t_r_iodiﬁed number of the units. For example, at operation 106 of FIG. 1, the
number of units was modified 108 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 previously
-13-




-12 four states of acceleration. A first state 502
provi des no acceleration. From the first state 502,
when the speed of a next rotational user input is
slow, the acceleration state nmachine 500 remains at
the first state 502. Alternatively, when the speed of

ot ot Femdler vaRias dncisseshbalons exteinamodiied number
O &f 8RS @dﬁkﬂoearr{g@ﬁyr ﬁg!ﬁt%ﬁlgtﬁ@f\%]ﬁ*e 16 9{9@\: égé%(gégﬁt’tgﬁ?sr he next

2x accel eration, a e resultin

scr poitiomgis\ostbisdiof the data setithalisteventuallytpreserited otedisplay

t he  accel (i._rati on Fﬁt a'be chi,ne 500 i% at. the second, L

st 298VIE8y TqlireMmle: LB BPMon 3R PRRALP O Of MGG items in'a

| NPRKt viiSers tievdatd \Sot Her @i Rid ft @ftit%fg%gggf:éﬂdlﬁe@)@ample; the next

transitions back_ tothe first sta
Al tpertigni can pertainda a sagmnertsal psitidreimz atudiodilewhemathe data set

soc 28RSt Aitaldi3 e, RErbicass the spmainion velyecaring operation

accel eration, nmeaning that the rate of s _
woRartiea. rellowingrihe operation 60Betie next purbioredetzmination -

o6 Sxehe RO R SalFic i  Altpolisn I Seiot theiefiinder

st BEB &Oﬁ}enTMédeGijo?fsﬁE§eé%tRI§éﬂeOEﬁ%oﬁicbru(t)ippianaubsequent next

(i s valhais holenasesebpy, #id Qa'oﬁlggt roTRI thr@qﬁv??t;%l} may be

transitions fromthe third ate 506 to the

st mogber toithecwsenwhen the semaindenis carded farvard asrdescribed
rota%toklgnal user input is fast, the acceleration state

machi né" 500 transitions fromthe third state 506 to a

f op004R]st ane drftSexakhpleluf thé @tifdllf‘pr%békﬁng GBcorling to the invention,
accel eration_i s provided, nmeaning that tThe :

ac eensidgr the followdrg sxemplasy carg. Assemmthat theosumiber ofnits

h e . j .
 astodalocih idiorel e SPlnth, ARG aiiigfhata
t hacéeleratiorsfater i@ detevinined fochbes Reddende, the miriified number of
r ot aﬁril onal uyser, in sl ow,

ut js ., theiacceleration state
el A9sTRE 4n.ane koAt Weukbienbe 162 unBed51 5 2). n one
t hignplehiEntaficn, % pRAiousYehBdingds \,@b? gg;ﬂ%ﬁ*g@eé)eca%oﬁs 4d8kd to the

the next rotational user input
actedéiest hember of units cAssuMBdbat thegprevicars remmiddamiaiue was 3,

oo ER e iR Rtmtat op el Bk e S08 R0 dhn g Rérertier o

endusta i thef ndportivteof ihendata ket st meaifikd gﬂlmber of units (105)

determi nation processing 600 is, for exanpl

prieers divded by @ ehunking value (eyg:y 5).i Banegdheiresiiting vadue 20

| BnditGed that the next portion of the 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 playér having a

- screen that displays a list of songs, or that provides a scroll bar indicating
- position of playing within an audio fils. 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 multiple different

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

-14- _




e,
v
\W',J

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

j 0041] The next portion determ nation processing 600
recei ves 602 the nodified nunber of the units. For
exanpl e, at operation 106 of FIG 1, the nunber of
units.was nodified 106 by the acceleration factor to
determine the nodified nunber of units. A remainder
value is then added 604 to the nodified nunber of

uni partialiy dlspdn;mdmiethe/ebmnparﬁoﬂlmﬁoﬁw}ai%h (13 Gwp%d’on the screen
-13 {j %ermﬂ%tgc{FI [ nde[!l val ue as di scussed bel.
Nex®t @ "rﬁﬁfﬁ ng. Bte pATfipa caB hei altered i lrwﬂ ancelerated

Sofﬁilégﬁéf‘ngé' cstéer? bé'fa?{i‘ﬂaorggﬁesggl 5 tsﬁﬂ{]l q%%gﬂéﬁq%pﬁay position
pr elﬁl@smg oAddltnbnabdat)alls dﬁscmns%ﬁﬁabv&dﬁp use mﬁr!heaﬁ %&Hlo player
portio g? Ln.to one or more if in

whef S p@FQ‘ﬁ?'HQak Batgnt AﬁPIIQﬂ*iontPéﬂ:sGOIBEQ 806, filed on

an e I
Q’%ﬁ?”ﬁfﬁ&‘?’?'ﬁ‘aEﬁ‘%‘“’%ﬂva'aﬁ%ﬁdfé‘{é TR Brreel,,
per 8AAE t b1Gn7Adslapdrspectivendiagran af e cohiputeespitafes50 in
eratjon, { hen saved 608 for

. I f th 606
\sfﬁt?gc%a rgedﬁﬁ'z; sﬁﬁr?"%%%m‘?"a of 'éhseswgemnifhﬁ &pmputer system 650

poriélades EHdseHdidind 659 R@%lgéﬁé?&&oﬁﬁctﬁ‘e angé&w&%%t BBiforms

deterni nati on processi ng 1S CO
AI the ggmputing werﬁions‘@rrtbemompatmg epstem 650N dVpically, the

e SR ahdlfiy fledidgdd mipdprosssob memoey. Vl?é“cb%?rpﬂee
f oyvaphicEoniteSR:] drd Tﬁ’é’ﬁ&ﬁscfn% Wlﬁ‘ér&/‘@ef? FoRlvaBle

the scroll processing accor I'-nventi on,
c oReMputermradablel roadivgn dkweqﬁSért;x whistea résovablet d:tahptlfm'

" FRHae i oo Bl daahms i Sebhonl or eblslbiread data
f atttemeframs Tied €ompURS Houshey 852 ieass cohB%deé bi ﬁery ddevnce 656

number units, according to one enbodi nment

t heR “6@0 gsclran disply earzy:e presented far@umthelcmmpmer

PRSI INl! deBmAEL SS A RS o

prkﬁMboasd Bppaiatoe658aTie kéybodrd apparatidesgeflbivsesluser to
units be{comss 105 (102 + 3). Thereafter, to

adf ‘?‘r?tﬁ'{é'ﬂl REompUtenBragram @pplisationpregsamn oraperating system)

R e ccthpler sptefiiBho. i S FERTHY MieiRevlidhe

2 @pparaiug ﬁﬁ&s!nclhdes ahelunality of beys 660 ahd@mtﬂ@dmlﬁmﬁuﬂ whit 662,

t Gﬂ% robatfonar nputgj it662 allows a user to perform a rotational movement
with respect to the rotational input unit 662. The rotational movemént
(rotational user inpuf) can then be processed by the electronic 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 6n the

_ d:splay device 656. The keyboard apparatus 658 can also include a button
664 associated with the rotational input unit 662. As shown i in FIG. 7A, the
button 664 can be provided at a center region of the rotational input unit 662.
However, the button 664 is not required and, if provided, can be placed

_[0045]- FIG. 7B is a perspective diagram of a media player 700 in
~accordance with one embodiment of the present invention. The term “media
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di spl ayed on a display device) would be 20 itens down
(up) inthe list fromthe <current item [0043] The
scroll, list navigation or accel eration anount
processi ng discussed above can be utilized with
respect to an audi o player having a screen that

oo iR Bl 8l B Binoling S5 sBoietane doriGaigigo prossssing
f 1 ifiedibYslichedd dudis Willedor %%ﬁnﬁg%ﬁ?rln ohéﬁfr@érh&ntatiﬁn, the
t I.splay. Each suc

di spl ays different screens on

* screediagzlayérds ai puttabilel catipytingrdeiviced Exaropigs ofshedia players

separ,at,e osition and accel erati

.on val ues. .
Al TR UG PlayRes. gapis BlBYEr videR BRYSE Yidgo wegrdars, cameras
acIRthEMIKS! MHHese! donfiifitg deiEeeaR gbféialy BeRtabR! §68s to allow a

coul d be associated with™a differen
patusenfo isiendpnysic play gamesworatdeo,aepord vidao af take pictures

. B B B PFo 5he bebi R, g B

- ac pahghaidedevit@his siZb8 féri placemenPintd al p&dkePbf the user (i.e.,

represent a scroll. bar reflecting play position 1n a

sopgcketdeized)orBy beivgackebsized; thenysendaasonet Have tosdirectly carry

b bt 8PuRE o bR Ste R ey AR BE Yaleba s asrampiasg the user
ontravelsYedf); théQider ishotimitéd ByTcayind's Mrge! BulkY 2 Sfteh heavy

by reference. [0044] FIG 7A is a perspective diagram

 of davieenpsina peitablersmaputen). Berexampleeinihercasecof a music

e ' R\ ' ' ter .St em,650
PPRLEEG: R4 Plyel) Bios8ney e HRERELEE HRLFRHRG out at the
ci gyl tinthé base pafcanisra, dhees amaubse theodevios wHir rhelntain

t he, conputi ng system 650. Typically, the electronic

ci slsabingy Fusthermete, dhedevise way depperataehby the peer's hands, no
c ? .

o TefiencE syrBbg Bl Se e csopTs neGlid. IiBnH iplcifiefipton, the
drmusicGildyeéncanbe poaketesimachhhd rathep ligktweigkt@@ad), dimensions of

o 8 P14 Op 25 R heBrid e piarohS B! FaRd Retabilty.
652 is_al coupl ed to _a display device 656 on which
dhe gnesia playasd 4 typisally hasgionaegtien capabiiities that

COiBW & hse?ﬁbsﬁefrﬂnﬂég %ﬂfitr]dgvx‘/l’gS% d%tt%( kd EEH "ﬂgﬂﬁ E\’h&ﬁ?ggice such as a

conput er syst udées a keyboard appara

6 genefipuipyimeonipaiErdeas. tdeskitp ebhmputeronpertaltle computer).
| g lact i th . cOnDUL et br oar A f PRl L SO PO B o

- the general purpose computer for further processing (e.g., printing). With

regard to music players, songs and playlists stored on the general purpose
~computer may be downloaded into the music player. In one embodiment, the

_' “media player 700 can be a pocket-sized handheld MP3 music player that

allows 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 input/output (I/0) support circuitry. In the case of
o 6. _
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performed by the conputer system 650. In this regard,

t he keyboard apparatus 658 includes a plurality of

keys 660 and a rotational input unit 662. The

rotational input unit 662 allows a user to performa
rotational novenment wth respect to the rotational

~input unit 662. The rotational novenent (rotational
ussicaers

(U Yers PR SSRBRodASSERE thdl cIRPLERREASHS for
rrsnutputhage_rnuec.sgahuasmmarrw ercana cb@ltal signal prodessor (DSP). In

| ahBRes vl A %ﬁ@&%ﬁbﬂ%@% Efs E%rﬁéese ey

annauaé@nﬁﬁ%mfalc% tu
associ ated with the rgt artnfgonal |nput uni tﬁ%ésensors(eg,

sitbange-soupled denica ((2CD) or complimentany m@d@semlcumﬂuatora

CACARESY ARG 01 oA B, S, T g may s

prdefinddte shapel? feimoetthe RleBRVBIAYET. ?‘Héﬂsaﬂté)éﬁrﬂbﬂleof t]he

the periphery of the rotational input unit 662

Fiheusing 102 wigyeerapedy theoutveasd @twamahanmranpea;féhe mmi:a

|ﬁ)ﬁ9%hdance wi th one enbodi nent of the present
vent

ron. The term"™ rredl a -15 pl ayer general ly

DO e Mithia ByER 700 Shseirgludisce dRpleseieen Y04. The
| HRpES sdréefTO4 lmsémﬁt&éﬂlga Gl’%\g ({:? Yisar PhRrake é@U"i‘) as well

portabl e conputing device medi a play

i Aol ln{@gmtlpnatsw dhe usgr(esg plaagtm@ecta deaphitsly &8y way of

cbha Pl g ety SR GD4LPRY b i s 8 dBplaygLeD). In one

aphmioular ensteddifrent, ik &iisplay Btieks; cd?te%poaagﬁté apﬁslghiree@luﬁon
record video or take pi ctures wherever the use :

t¢'§9!§!¥§”ﬂh A white bRBderakight torgive ﬂmranegﬂmhven_dayhght as well as
| g ng‘f'g @?ﬁgﬁﬁgéP%{ddiﬁorﬁéllﬁﬁ%%c{gg{lingl @Cm@g@'ogﬁ'ﬁﬁtgt the display
psmtaem 7@42@1 be hbousznnctr@s(mwsur@y didgondillypaihd Yprevide ¥ 160-
the g i, tt_ er(ﬁ] the devi ce can be taken

e aranluliohe TheipIpy sviers 104 gan Alsa.opaate fos
r&huithﬁéé@é‘% *EIYSIP?&F EMél‘%ﬁf]’g ﬁl@qéﬁg@& OAL %ﬂoﬁﬁ% y

devi ce a port a
tf16. ¢8s éhadisplayustreen 70dis rv:s@ldego a s qflthe eneedlaa}laerOO

ThtouhCar By fiths hetRing 202, i fretdl  E4Maaarfiat wall
TOEthat I disposed Boer t’ﬁtérdﬂlﬁf 785. moﬁtawt%éﬁ)femethe

.operated by the user's
transparent wall 706 may be conszdered part of the housmg 702 smce it helps

to define the shape or form of the media player 700.

[0049] The media player 700 includes a rotational 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 one or more
control functions for controlling or interacting with the media player 700 (or

- application operating thereon). In one embodiment, the control function
corresponds to a scrolling feature. The direction of scrolling can vary

. depending on implementation. For example, ecrouing may be implemented

e vertically (up or down) or horizontatly (left or right). For example, in the case

of a music player, the moving finger may initiate a control function for scrolfing
o -17-
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‘graphics). By way of

reference surface such as a desktop is needed. In one
i npl ementati on, the nusic player can be pocket-sized
and rather |ightweight (e.g., dinensions of 2.43 by
4.02 by 0.78 inches and a weight of 6.5 ounces) for
true portability. [0046] The medi a pl ayer 700

.typically has connection capabilities that allow a

usethrciuthalsmm@ gy @tsplﬁye@cbtﬁiﬂie’:\dkpla?rébrééﬁmﬂ Heiterm

devj ce sugh .as a general purpose_conputer .
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genBe Miewiho ke Ingspenca 'ﬁ%y“»cwélmgomwaa@ﬂowmaouaaiéo view sets

e
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aloloemmse4 XISaMﬁg area of g%dla;;rayrsg:eemeﬁﬁrmrlavfbergrg% @-portion of the
sho n ia player .
i ncfl'lI Sgrer%ﬂg@%ée gog Wwéaw fté"l‘f‘élﬁgges -vari ous
el ectrical conponents (|nclud|ng integrated circuit

chi®R50]an By ity okexatopler ip thesasewfiaimusinpayen.g., MP3

P%SKBH She Se'dling BERTE ey BSRY thlie pidire HiB0oR sBhgs o
i stoved drethes music prlay@lr yTé @Iaﬂ:maﬁlﬂe)ﬂisw scréeﬁmf during ()
sour ce . acircuit boa a hard |

dr Pg%faﬂgﬁdﬂi% ‘i"ée?w%lpﬁw sirdiaitems (99.seppask A user of the media

8ot 78p 4 01 WSy Seror By Bl s b proviing

oua puﬂatmngl zmpsnt actiorcbsing the retatibhali mpuﬁﬂ@knae Gfl1 0i tTHe displayed
In the case of vid

SP
@fsﬁﬁ‘n%f(f% di t‘ﬁ?éf‘%ﬁ&ﬁﬂ%dapomwﬁfﬁswnﬂwe rotational

| t

( Qﬁhgﬁﬁzﬁéﬂﬁ@m U 1P LRI R Ry oL AR R ot o

oﬂh&élasltﬁm&o rl'gmwe\mf @m@ﬂ)e) Ilstrofopﬁedlaste(ms gan bleanafles, lengthy,
al so

cqhicuigh 1k listef nikdiis itams? 48 e'%)ét QH@ Qn‘éér H‘&bl@%‘%gglerate their

physi cal appearance of the ned 'ﬁer t7a?tormt Lt
egpiatipl mpelaclonat

St A T ol AR o e

i b oon’abl the dnmcttba afseroliig.g. . text, objects,

- [0051]  In addition to above, the media player 700 may also include one or
- more buttons 712. The buttons 712 are configured to provide one or more
~dedicated control 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 fo 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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. aviewing area“on a

exanpl e, the display screen 704 may be a liquid
crystal display (LCD). In one particular enbodinent,
the display screen corresponds to a high-resolution

j th a white LED backlight to give clear
‘€?§HE§¥ ?@ in daylight as well as in |lowlight
conditions. Additionally, according to one enbodi nent,
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I fine the shape or formof the
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3-;@?%?5 QORI GE efaer 708 gl maYE 25k incliter 2 B eﬁwgr switch

USP14 04 hteaaphaﬁéi ja’tkp?‘l@’ﬁlid 3Qfta ﬁBﬁ 718, &rh@palglek BRAtbh 714 is

actlon is used to control one o nor e contr )
f usrnfigsedite turadhe mogdia dgvise 700 en acdioffy Vhe heatphone jack 716

o8 R 5 A BB e b S505 Rabopnones

- t configured formistéring to gouﬁchse Prcﬁﬁbuﬂé’d Bl the hﬁ&dza devican7 00.

ion. For éexanple

dependi_ng .on i enent a
sgﬁ){ﬂ’ fatpagdy/ 1 gés ﬁﬁﬁg&ﬁafﬁé@mvmur& data mmagpormahlmagembly

Orc&%hfgg?&nﬁt%g%lﬁ gyeeﬁ{d {eﬁgf@mgﬁ%r %({gcgf} %?/II'IOS{ 8&iice, such

s gt cepuuod/uty bt g et
G bplorAlpr demiaitongsionind Hemiha mpdia devies 760. The

'T@!‘été] oﬁ?ﬁﬁié‘}‘béjﬁio%l g?r‘fbd FBleé)t(ar% fg Fhfaf’ﬂ%@ﬁ{éiﬁﬁe a

ay 'scrfeén
| @548 nm'la aneavidl penh, afpadalled poet, g. USBipust, @‘FT@Mreqjort and the

(RESLERbEle ke e athuprt G mediba Aol Heaiton lF) fink or

© Vbpteaighfare (IHRfi%k %ifrﬁiﬂh{é/th%éédi?oroj caie, \Aiﬁ\éﬂu@ﬂ not shown

area. The viewi ng area may entire view ng

ol kiR B sihedpedierplayerd mey also Im:jud:aea q»nw;er@opmat mfcelves |
of p’o'U\?er éﬁrﬁ@c@flc%%feeggsem%y nﬁgUre% 1W or I&e?venng pogver fo the

media player 700. In some cases, the data port 718 may serve as both a data
' and a power port.

_ :[0053]- FIG. 8A is a block diagram of a media player 800 according to one

‘embodiment of the invention. The media 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
items in a file system 804 and a cache 808. The file system 804 s, typically,
a storage disk or a plurality of disks. The file system typically provides high

.'capacny storage capability for the media player 800. However since the
_19-
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[0050] By way of exanple, in the case of a nusic
pl ayer (e.g., MP3 player), the scrolling feature may
be used to help browse through songs stored in the
gughﬁmgh@yer To el aborate, the display screen 704,
r|ng operation, may display a list of nedia itens
songs). A user of the nedia player 700 is abl-e

t 0 bbé@sf'& in?ﬁestﬁrtﬁé ki letirys?é}ﬂ@déqﬁ rle[a?lbe@fslm,gfht%hﬂ'léﬁi?plgyer 800 also

providing a rotati
r ot mcluﬁm aicaphe 808viThe cbtxhe g0tisdicr@xayle, Rammf-A@cﬁess

t heMelion RN byt By St dicaduniormempne. s relatve access time
abl @ R @saﬁcsoe/@' s)ﬁbéfd:ﬂié}%tsﬁbﬂégfﬁaﬂ%r 'méhecgrysstéfﬁ%@é

itens. - However, since ite
r at Hewelvenghay:acha 80Brdomst natrhgvedhe darget steragfel dapacitiof the file

| S/, Pkt flecheern Jads andotive, GeRshimes more power
acafbfdddd ﬂhﬁeﬁafchetHOGV eTﬁé‘Po%r EBﬁsurh fior?fs ﬁ@rﬁbﬁldtrlg‘?%ortant

by providing the rotational 1 nput act on at

‘speklien i eeatlia playeof001s alrm:rtahﬂmmadlmplayep thatas plowered by a

L to control the direction of
scr&qﬁrﬁéng{%ﬁgﬁ) In addition to above the nedi a
3 l7 y al.so. i nclude one nore buttons 712.
38855 ondhe ot lemiiatirn mekgesaiser inut glevig 608 that

TSl usErofifle mie rf QY (IEPLIT IR fRa flayer sco.

pl dpeexaotnle Bhewser afput danvinee808 oat fake: a&aletyf ofaformsl such as a

b o EVRY. kE¥inath sl tey Tl BB he fhediamiave Siithigclides a display
S 0890 (S8R} WispIAyPIER can W‘éblﬂf’ﬁi[edtl#]ﬂhle r#ﬁ'@geéébr@ﬂ to display

cases, the button functions are |
rre@flf@ﬁh@t!@n to thekiisey. AcdatabusTBdt pamfambtat@ﬂatmhfansfer between at

71 RR e R 0, i e BB herCoeral tog) Bhefthe

adcmuraedduep €ODEC 3120rrh&nﬂearé Bpért 800 Bar s
iI'lustrated ermrbodl rreEt t he butto‘ﬂs?é?lz arae 0 include an

cowﬂdlglfﬁ@dba@k unif (nadshown) te previda audin fesdbpek foreusar

[ rinqtBeidfs Kot 4 it e LREPP BayicB¥lue  tangibic
o R -
busfirpediarifetfs (9191, soMEEPINThe! I8 sY8et 804. When a user desires to

have the media player play a particular media item, a list of available media
items is displayed 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 internal 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 dlagram of a computing system 850 according to
one embodiment of the invention. The computing system 850 can, for

example, represent a portion of any of the computer system 650 shown in
-20-
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perimeter and one button 7128 disposed in the center
or mddle of the rotational input device 710. By way
of exanple, the plurality of buttons 712 may consi st

of _a_menu button, play/stop button, forward seek

but.ton, reverse seek button, and the Iike. [0052]

‘Mor eover, the medl a pI ayer 700 may al so include a

POREG. PA thelmeditiplafer VRS Bhang in ARE. 78 raRd redid'Hayer 800
port 718" The povver svmtc 14'?5 confﬁtl) guréﬁe?o l‘tjlau)ﬁ{

t hehowdiia FéévB8Ae 700 on and of f. The headphone j ack

716 is capable of receiving a headphone connect or

as[sﬂﬂﬂ&}t ediveé chmbeatinkp laxaa:tem 880 nfohglesesl hbasing i852ethat éxposes a

to hei g the nedi a deV| ce 700, . The

daf a Q' il %ﬂfé@% hgmousing 854 eambaa eomputer’s housing or
gﬁ %gﬁlﬂfdtﬁﬁlfﬂ] %\?fi@f ﬂBbé’lggCG{rﬁe' D tﬁﬁlltai gfgui HaoRg! 3%4 ﬁé’rmlts a

celving o and“from a suc

a userdodhtepactwithe theoogpmpeting Systemy850 theaaglp berotathmal actlonr
et Rhab i o e A B S Rafap e
m?asb ﬂsém gﬁby ré@tibs &f a sqyluswﬁelaﬁs fih & ?P(?Lﬁ the rrbtd%ﬁnginput

port, a seria a para por t
pod&wcaBE#r A exﬂmpjes thembtatlwal inpluédew:;esaﬁﬂecmbesa rotary dial

o indiiifgbest, 4 %Sv*gaﬁqnaﬁe)wmqq%rgo%? WARSY chprble aflieing

T GbtAed M lattoulh pad Fé oﬁ*b@éMbndl EeEélﬁ? Tﬁonbhﬁnﬁ&ﬁﬁhﬁent the

pl ayer 700 may also I nc power po recerves
a tpbok padd\mcmulavamapeaséemtanpnmkupguumltea% eouples to the

c Jolaliohal BofHElich Rou15 schE tRe FoiBiGha R, Teiiiamplg, the
a rpfatiohabpickup LORIEB ddr(be |¢éily%rtéléﬁhcﬁliyﬂﬁétﬁﬂéafto%e :

medi a_ pl ayer 800 according to one enbodinment of the .
i #ottionghinpyhdevisai8§4pl ayer 800 can, for exanpl e,

represent internal conponents of the medi a pl ayer 700.

[ §0839] Thihmnmtmhg)sgsteﬁﬂwﬁﬂﬁuﬂhehemchldpsmcpmessaﬂass a

oA Boapiar s T PR T 6L, Piariak hedpig 1Sl

8pdtatidhsl attidhaarg Applicd @9t PrResSBIR58. dTha pPEEéHI g8 not
to nedia itens in a file system 804 and a cache 806.

TRBIY RGrEOTHIERIOFEEENg |0@eratyqnsCf@r ppplication: prparmaihastest by the
B Rfsfim S50t aEREc] LRI SRR, S50 ket

provi cap A f
mfgdidback amﬁrB@OAIt@mﬂvay, a spacilizédcontroller or other circuitry can
support the processor 858 in controlling the display 860 or the audio feedback

unit 862,

[0060] The processor 858 causes a display screen o be produce_d_ 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‘ to the
rotational input device 854, the list can be scrolled through. The processor
858 receives the signals pertaining to the rotational action frpm the rotation

. pickup unit 856. The processor 858 then det_ermines 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 into consideration the length of -

the list. Typically, the processor 858 will determine the rate of the rotatlonal
- 21 - :
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-19 WU 03/936457 access tinme to the file system804 is
relatively slow, the nedia player 800 also includes a
cache 806. The cache 806 is, for exanple,

Random Access Menory (RAM provided by sem conduct or

rrermry The rel ative access tine to the cache 806 is
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by deReP85% %St%fﬁ’iecﬁggv\fsoﬂﬁ% e 6Y ra gﬁaiﬁgtl?@%lfter@ﬁt of items

user. A data. bus 811 can faci I|
bedﬂ@@a%, and sisus thmfreqm@cwﬂttmmng sbends.cbrre8pondingly

B85S, BB s 7T R Rk STt o as

{ ogstbrals Wi et wihi et Hemdudl Bolis HiElseo.

for user i nteractions SUC - as wt he user I nput

degom 180G [Plrihs tHe ﬁ{éﬂlaeﬂgﬁgf ’g@‘[::f F@O?%@? i used by a user

er "800 serves to store a p
( e9§0 in socydpnca witheorie émb@;zisnmtl cﬂ’QHe mﬁ&atloﬁ Uadhis embodiment,

S 20 Bt ST RS S B30 S o
di SoHey Qﬁzﬁ&déa%ddéﬁm&&hsﬁ%g scT QOJIJ%I:PS s!!BEEHéF‘QZS As

i nput™ devi ce 808, a user ect one
a\/@iq\’ﬂbl the mpedlia deviges 900" iﬁecmnfmrmgohelﬂdﬂ onepliand 926 while being

%8*“‘85@’% )ﬁaaﬁﬂgg%a g&ttﬁe("@’% Ha Ié%oﬂ%?@%fwg%mgenerauy

paamammrumcgzw tbtmny@cmaft@% é&aﬁ@:@aﬁnmﬁ% @Jla with one

The CODEC 812 then produces anal out put” signals for
-a ApBalestingers. FoRexagpiedbe toambeiia0 e agbbmsé fingers 931 (or

| Gt ingetd'R IKFPAAAIL he BN 1IN IEARIsES to grip the sides

of the media player 800 while a finger 932 of the opposite hand 928 is used to
~actuate 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 actuated 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 scrolfing through the list of songs
922 being displayed on the display scfeen 904.

[0064] FIG. 10A is a flow diagram of user input processing 1000 accordmg o
' ~ toone embodlment of the mventlon The user input processmg 1000 is, for
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the nedi a player 800. For exanple, headphones or

ear phones that connect to the nedia player 800 would
be consi dered an external speaker. [0057] FIG 8B is a
bl ock_di agram of a conputing system 850 according to

“one enbodi nent of the invention. The conputing system
. 850 can, for exanple, represent a portion of any of

th t oarfi 4 2
Sogrgmm% ;:? g%‘:gé Sﬂgﬁﬁé’o};ﬁ&g’lﬂﬁ‘tHébcrﬁﬂu@ @gstéﬁw 650 ﬂ'ustrated in
s

W@ the media mayer 7005%)streed ooRiG TBg syst em 850

‘includes a housing 852 that exposes a rotati onal

i nmﬁﬁevu theaser mﬁhbpm&ssmg i dlspiaips 1802 it user
@{aﬁ% Than [ ng étlﬁut devj ce' s_housi ng he
M (AL 11|k %@'B@Mﬁ'ﬁ@%fewém 3 yser input action is
l Nreieidd \MJBH B
rotational act P-Eﬁecm he to é_:ﬁé%ﬁ%{ﬂ@@%%r%ﬁ esQF%s’ "ﬁ 8%?058‘1
e| tnknearoanditbus pertaine to atratdtional movpmenteWsadiscséd in more
s finger

o6 e RO e RinBmial o7 begapvides oy sy input
¢ hectica, v @rﬁ@bxamplét tﬁ’@l’dtéﬂ‘”or?a’i‘in&ﬁ!n@ﬁ Garl B¢ BEYiseH By a user

(|nclud|ng, ., a navigational or a scr

whieing t@aﬁ@é@iﬁeﬂ pavigationa! wf‘@tehtmdugln aausevimputizdion. In another

| di t
[ anieing b HIRnERGiiH0 becRiResPUR tnee R posher a styist
8feing rmim Inca dtational nfdrir BhrdugR'H ugé\"’“ hﬁ@h&ﬁfoﬁ With respect to

' sen ot ational action. For “exa
H fouchibad e

.pRARRUfe fetatiopebmexament bpsibesin ipceived 1004, the

o N S iR S Sy

a moveessbis tAeA appﬁed 406D kaut Rt 8nE objectefltife 9 RipHEd user
rot ati ona acti on

t 862: t to th
g?'létegaﬁﬁ |F§digekx% % eglé’g%g gf ﬂ'gmra%wr@l psecistefacesean be a list,

n f
P aTUEOR R CHRSThalinaCE LAty BPREREIAME bfie, Ty tisar
SBIDmenilcmn efiectcosdrolbtypetactidinapittye et tonthd ﬂﬁe@ﬂ(@ g., list or
fgﬁ%&a Iri\!n't 862.. Alternativel ecialized

1 PUETRRHVEIY, dhé linca mpyemehhcan gfiget & level adjustment (e.g.,
prelaRfEsadju8hie I pl
aud| 0 feejdbackm)l?(}ﬂ:?tB s#9h dd{[%é%%ﬁt %é S?%%é@%oﬁ 6%@%% After the
chinpassnevemept hgs beeeeppheﬂ b@OBxﬂxeum imputtgrecessing 1000 is

complete and ends.

[0066] FIG. 10B is a flow diagram of user input processing 1050 accordmg

~_to another embodlment of the invention. The user input processing 1050 is,

_ for example, performed with respect to the computer system 650 iliustrated in
FIG. 7A or the 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. In 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
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i

1ist cgn

“increases, .the frequency

di splay 860. In one inplenentation, the display screen
i ncludes a selectable list of itens (e.g., nedia
itenms) fromwhich a user may sel ect one or nore of

“the itens. By the user providing a rotational action

with respect to the rotational input device 854, the
be scroll Fg t hrough. The processor 858 '
r ec{9igHAnaLmovemenf bas beeniinpulg In onetembediatent,the rotational
act . k nit 856. The. .
hivehi et ddiB ol @ Wit isel é@i}:{l %8%#%;& cqq%c@ptq lipear

processor 858 then determn

| i smovementans applied tpraﬂselﬂbeﬁbmgmﬂiiéml,_@gr ﬁ’ﬂélﬁﬂe.b#or

t he dislea 860 Ini%irrakitn this determnation, the |

pr o@’é%‘?ﬁ e ihe ehire ofihe arephicalarserintarfabe is amylti-itemn Tist
f ' | e 898 w || .

et AT displeysBPt 68 Jorahig AHREREIRN ACtRRE, e wtagional

t haMovemant associated with the diérfinpelacticre@préserit @ digtinge
2d at a rate proportional to the

:r ot edn 1 rﬁit:‘ﬁ?ffaﬂ%m liskc VYhan ageerationtis applied; thedistance
comensad sovepeissd i) RORREknimbl ol

provi de audi o feedbac 0O a use

cafeediackeisamovidediibraughca pidzoslectit oz A8 EoPiolléd by a
n one enbodiment, the audio

19 ' Kk it 862
; 3?&@%‘%}%%33% ?’é‘ég 'Cffgu'g’ybi 56 raee i, thayaudierfeedbackunit 862
r atshowh Ihfl%-I@ 88 &4 be 4 ﬁé%?&?ﬁtéi@éﬁuzgéf.ngﬁe ?%ﬁﬁgg%fgﬁ the
i nBlezgelectyie burzen ¢ars figr, exsdmaple! be arproectdmtofithe computer system

[ ' devj 854 | d sl , th
* of P9 SR afte el biafs o of Rameiathet irvura coublectlobes

anpiezbekedtiebiizestuency of the clicking sounds
correspondingly slows. Hence, the clicking sounds

R T no o it A aRg iuiogtqkiag 1160 dbcording

G el AL USRI B S . e aopeeespaT100
on@ 8’6@8‘3’%&%*‘%&%% f GPBIRYLBE davice, sush amdbeicamputer system
S ot o oo NSRRI AN SRt .

[ Hooesy, “Treqelputtoestd FlodBholiy s aRbBI ez ora
9PEriRn ota et eljteros tegethabwith adsilestsest. bihe beleet b typically

L B8t S or HtTigh bad Bt Aok ok e Gerei it stphitermay e general,
Otie seltbt baecarPbe rﬁﬁ@.@cﬂéHJﬁig@ ?nggoféﬁﬂ?ﬁﬁl' indid&tib g gﬂgcifying

- 930 and right-most fingers

one or more of the items of the list of items. Hence, the select bar is one type
of visual indicator. Next, a decision 1104 determines whether a rotational.
“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 another
input has been received, then other proceséing 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

" | 'hand, when the decision 1106 determines that no other input has been
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~notion of the finger 9

| | [0072]  The rotary input display system 1200 also includes a control
~assembly 1212 that is coupled to the rotational input device 1202. The control

| eft-nost fingers if left handed) of the first hand
926 are used to grip the sides of the nedia player 900
while a finger 932 of the opposite hand 928 is used to
~/___actuate the rotational input device 910. [0063]
Referring to FIG 9, and in accordance with one

.enbodi nent of the invention, the rotational i nput

devire€ei9dq, en the u§§f‘in§0? gs e gmt t‘ﬂfoel%tﬁ’r}‘ls 3% Eéb#_éit’(h@rd9013|on

arrow
exaﬁﬁloé,- the finger may rotate relative to an-:

I magi nary axis. In particular, the finger can be

r ot {m@m]t hr Gugb 186 dedenett0d Hetfopiniidsthata réiatibnal movement

st 0 This form of notion roduce i ncrenent al
gf@ﬁa’?e@d‘ eceiyed; then mﬁcr@&mm‘ﬁgmqvgme@t issepnyerted 1110toa

922[196&&910% {?y?ﬁgﬁr‘a hBgt ﬁ#ﬁleh‘?ﬂ’tﬁ& it Ig?gig @%ébement of

IS a I'agram or user nput

100ﬂ1@selecﬂbmgov&rmnmn‘ the‘wteMs}H@tlem‘rrrﬁr’(w 1 mnThéfBafter the next
1000 is, faor -22 exa

Th
por PO RSP ROEES IS Goblryed idh dnesias mestment operates

i | | sinoebale Ise:echQr (o?/z‘stﬁér %g@]’f&ghtﬁ'egj \ﬁmlh tﬁQ‘i}st In other words,.

illustrated in,
pr dhessslegt by sdnod;lﬁd arpwam@ 2r downwainds Gh anszarcelerated or

| ”hi@%caqeﬁ%at i enleh Ty thediies d ocoaancarih (badngabmotion. As

i npke s'wém? OCEUICTHY PArtin BFING f beiflg E{ﬁ%xe@ cﬁé?'lges Following

li near t hus ertalnstoarotatl
di dbesnaraiion Adi4 thaelsar inpaet Ippocessing 1 tAGisi complete and ends.

h
TSRk ot B b AR an S glovin
a wpsratione 1114 byeetuphinlGoahe AecBadr 1’1‘@4 s%ﬁﬂat%ﬁb@é&ﬁent

a user. i nFut action. In another exarrg’
r ofetational meyeeiesh innuism car becprosessed \us\arotberf porions of the list

or ,tg mlé%m@%%&}é}roved in a rotational nmanner -

ough a user in action with respect to a touch

omeP e FIciid 8T hlooR tastait of € reta bPHEHIs B Vet 1200 i

a htos@anes viifedie efibodih8/E6f th .
applied 1008 to at |east one ob Fg’g‘fé@?“t h%yg@grﬁﬁe"afnp'e the

us@tam inpEt display systeraxi200 ean be eedbjreed byfa coraputing devuce

SRR 58 ne S S5 456 BB Bek i, PR o8 S piaver
| |7%lllustratai:hinrﬁl(3:ém eﬂﬁ@e@taw fpLetlsplaiPsystem TED0Ulizes a

respect to t eotg é; i st or
rotational input device 1202 and a display screen 1204. The rotational input

o dewce 1202 is configured to transform a rotational motion 1'206 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 embodinient; 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 motion 1206 with respect to the rotational
input device 1202.
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menu). Alternatively, the Iinear novenent can effect a

| evel adjustnent (e.g., volune adjustnent) or
position adjustnment (e.g., slider bar position). After
the linear novenent has been applied 1008, the user

i nput processing 1000 is conplete and ends. [0066]

Tos8oSARM 212 Ieirt BB i the pBRHlon§iG1aR Hrom the sensors

i nvand itosupplyethesquirsd $igrloees ?gdl{éﬁégg ‘io)%% 45 of thé;%gﬁtgm. By way

, exan}al e, B&forn‘ed wi th respect !
65001 PXarspleatiar controlmssembly 4212 maynindiudemnegppliciion-specific

il i 1 . . The.,operations .

105 BT VAR S8 CRbtiout B8 48 Pt S riagels from the

ar esansars 40 com e Ahddlap h AR dhetk i

user i nput rcgmfsi ng %80@?%@??% ed flﬁﬁ@ﬁée?Biﬁﬁly speed
AdcRRY BE%'Pﬁfquﬁ gf%ﬂ}e mepiteredysigals singlfo reportdisrinfoermation to
to tﬁécbfbé ssdPfpqaudi bl e feedback corresponding to the
rotational novehents. In other words, as the

oS R o S i I Bl Sy 1212
t haaribihat displaly STRYEHTERO4.| ?herp?ﬁéé?sér 4994 s éﬁﬁ@tﬂ%ﬁgglc%mml |

feedback provides the user with feedback c
t h&ligplay ef infarmaliarmon e display sane¢n 1204mimbnbaeduente, the

i i th t.ati | nt
o Brbooclr AR TERGUR Bhbier MatloBrAfartelinn dira ahe fostrol
| i Beaembhp 1212 ahdaheh dpfiriises Piedie? Mepd o@ﬁeﬁngdia list 1211 that

grag%h'tcgl user interface. For exanple, wh
obPER10 BE Rreeenied o thg display scieesr 1204 Iingmakingthis determination,

i ' \ I roldin d -

i plogESsbi 151 £ B KaKs bF5 ebiide S608 shn Bhdth s soe mredta s

wi $811 hdypivaily, theyiroeedsorr 214 wif defirfide e iRBYT movement such

tr e se{j in.the wlg{;#_l temlist. en accel eration 1Is

app i’?:e repsitigningdn different itams da the mestia sttt | eany be performed
tdtld ' t i bl e . feedback

oDt oy e e shn AR Rhen Bt 9t do el Spe8sS or

cdippertianal mithgreptesspesds. (weffettes the asat Epid rofe¥onal motion

C ARTBsE oot sBHPliBoiEcthiRioh he ek of s Geme: T2 3. Aematively,

~ pithe @ohtrel asserblyZEr A -
“of the conputer lg'yst.lem 6g%ﬁes§5ﬁm$m%€g§@ﬁ%?{some
 ofMRAEMAN®r circuitry coupled to the

or . the ne

[0074]  Although not shown, the processor 1214 can also control a buzzer

to provide audio feedback to a user. The audio feedback can, for example, be

a clicking sound produced 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 incréases.
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
‘media items are being traversed.

- [0075]  The various aspects, features or embodiments of the invention

described above can be used alone or in various combinations. The invention

is preferably impleme_nted by a combination of hardware and software, but

»
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C 13

pi ezoel ectric buzzer. [0068] FIG 11 is a flow di agram
of user input processing 1100 according to another

enbodi ment of the invention. The user input processing
432918, for exanple, performed by a conmputing
devi ce, such as the conmputer system 650 illustr
in FIG 7A or the nedia player 700 illustrated in FIG

1”{. é;&JDUJIJJUUD :

- 76.can 4186 Yk itiplerieated MMEdRERCSSS rélGIQ}ebiﬁQéﬂﬁoﬁXan also be

thedlsplayl 02 of a rtlonofa I St
t ofnbrgiediasicompuiee teadable codeonal cemnplhter rdaadal:delnhedlum The

h
P B}t RladBbft eI 2 Ry, ] Hofagh arico it were data.
aswhiclacad therehftanie 58584 b?fa Uérﬁﬂélbr &sg%éﬁ'l?t E%é}nples of the

speci fying 3 one or more of the ite
| t pgputpheadableemediungtinghade r@cbrmdymgmom ramdmmkaccess

ool CO RISV, Hiddhett Yat prtlealdaatoResdeviess, and
decamemvw Thes eompOss rbéééblg %écﬁ&ﬁtdé?ﬂé‘lbo'ﬁévﬁ’gﬁ%éed over

et been receive en a deci sion
B@Mﬁ"ﬁ @%{Wpatﬁ;tayéternm@thai ke b@mu:wdﬁadame code is
He
ootored BRd ARU RS JRIMIEE fasRat i S e Wi th the
\Wh he d 06
deﬁ%’?ﬁ?‘n’ééﬂt’en%fv%aﬁ «%%p?ﬁwedaw%?paéa%égﬁﬁé&@?é eranten

- ot yvebodingests B g leﬁné&ﬁhﬁ@ﬁ%&&&ﬁe R FHH? t@%llowmg

operations or achions cause I nput .
FAPGERRAGES. hi sbpulddee patedithabthis Ismuimethmtlve list and there

RARGT o8] el 2aPatange Stnch Bec" e, EnedReilh. Dneauantage of

i rtheun\ramolnae thatZftuser is-able to traverse through-a displayed list of items
recei ved, then the user input processing 1100 returns

t §'singha detatinpalyserdnput actiony. chﬁberoqd e péthesinivention is that
pendsets bR i Sadilt ind I yefBRie TRIGHRC st drifetts. "8

c (amwﬂ'retreaﬂvama(get of the ihvexetion kuke rEatof triversaldf 'ﬂ@éhst of media
grtlon of the list of itens (and _placenent of

PEE CHhbe GoRendeit o theeate o rintion ofiadialien pavigation wheel).
s .
s Bbinct BBveioe @YU R Rln' i sBAAE <bLGER 52
t REodiseddo pravide deedivark tovisarslof thidmiatd ofiraverisahbhthetist of

lh‘l%tdla hgmgt her words,

[0077]  The many features and advantages of the presen't invention are

. apparent from the written description, and thus, it i is intended by the appended
c!a:ms to cover all such features and advantages of the invention. Further,
since numerous modlﬂcatlons and changes will readily occur to those skllled

-in the art, it is not desired to limit the mventnon to the exact construction and

operation as illustrated and described. Hence, all suitable modifications and
equivalents may be resorted to as falling within the scope of the invention.
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the select bar is scrolled upwards or downwards (in an
accel erated , or wunaccel erated manner) by the user in
accordance with the Iinear notion. As the scrolling
ocecurs,._the portion of the list being displayed __. ..ocooos
changes. Follow ng the operation 1114, the user input
_ processing 1100 is conplete and ends. However, if
desired, b j t processing 1100 can conti nue
fol | ow n%ﬂ%gﬁ;?@@%ﬁ 114 by returning to the decision
1104 such that subsequent rotational novenent .inputs
- can be processed to view other portions of the |ist
i tefys i nA methot ifer seraiingthrdud pdrtidhsof 4 4dts sat, Makfhethod
diagram.of a rotary input display system 1200 in
ac COMRIMEBIW t h one enbodi ment of the invention.' By
way of exanple, the rotary input display system 1200
can be pecewingsa nwnberadmnitsiasgociatddowith astotdtiareal user input;
conmput er system 650 illustrated in,FIG 7A or the
nmedi a pldeterminifidPan lacosleraticttfactor peRainifg td e Fetbfbyal user
i nput di splay system 1200 utilizes a rotational input
SdediR: 1202 and” a display screen 1204. The rotationa
i'nput - device 1202 is configured to transforma
r ot at i onaedifiing the nawbebpf unitsby the apcrlerationdiactar; g.
a swrling or whirling notion) into translational or
| i near deterimining20Bexirpartion df the datassetdasetiaiythe modified
~enbodi msr&% t.he rotational input device 1402 is -
ar PURBES of Yniisr@Miuous| y det erni ne either the angul ar
position of the rotational input device 1202 or the
angul ar Prsgntingthgmexhperjosal the giata sek to a pl anar
surface 1209 of the rotational input device 1202. This
10 allows a user to linearly scroll through a nedia |i st
1211 on the display screen - 1204 by inducing the
ro2.at i oAahethod asrectied inicldinr £ apleerein thet datarsst pdriains to a list of
i nput devige 12Q2. [QQ72 he rotary input displ .
o s 5 e, picnscat e et Setife B0 ongkermoys Bplie items.
that is coupled to the rotational input device 1202.
"The control -25 assenbly 1212 is configured to
acquire the position signals fromthe sensors and to
subpl y A ethed as regited dm aladmt b whepeinctbesiata szt pedainsto a

15 SXSERE NS akTihe o e dplifsdtiiErath 1 BPE ortséctions of
githeu?édifé/ﬁgé_cz hfah'at is configured to nonitor the
ignals from

4 A method as recited in claim 3, wherein the media file is an audio file.

S 20 5. A method as recited in claim 1, wherein the rotational user input is

~ provided via a rotational input device.

6. A methed as recited in claim 5, wherein the rotational input device is a
- circular touch pad or a rotary dial.
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_assenbly 121

sensors to conpute the angular |ocation and direction

(and optionally speed and acceleration) fromthe

nonitored signals and to report this information to

h rocessor 1214. [0073] The processor 1214 is _
vi%ﬁ%&égs?betv\een the control assembly 1212 and tRET/US02/33805
di spl ay screen 1204. The processor 1214 is configured

soleen el o o™, wBerqh thd Bcto SR factor s

r e@@péﬁﬂeﬁﬂ'ﬂgbﬂfa raed bpébééd’ forr e ttatibRamseh ﬁ'l;ﬁ.ﬂ!‘t rol
and then determ nes the next itens of

the nedia |i'st 1211 that are to be presented on tHe
di splay screen 1204. In making this determ nation,

the pro - | [t ' L
oot n o iiAnof 2k ebR irtkinh 1, nGRIT i beto R Tactor

5 pr pesvides alizhgevdfldccelerationi.ne the rate of novenent
such that the transitioning to different itens in the
media |ist 1211 can be perforned faster or in an _ '
accel erat ed manner when. noved at non-sl ow speeds. or - |
Pr @por t lA0RR KUY %E.r@éiﬁ-:@‘ iﬁr%léiﬂ??,%he}eﬁ"n ﬂief §§éelelta?iohl?§ctor can -
user, rapid rotational notion’ causes Taster ,
t r anséassiveinindreaseiphpitdviddd siiccetsivelyi greaterrisvel® bl acceleration.
Alternatively, the control assenbly 1212 and
processor 1214 may be conbi ned in sone enbodi nents.
[0074] Al though not shown, the processor 1214 can al so

The audi o feedback can, for exanple a clicking

10 COP6! ol AdmBHIEPES lr(éc‘?teﬁriﬁ‘éléiﬁn ﬁ%?efr?ﬁ%ﬁ%elﬁﬁnﬁlguﬁﬁhe next

15 rath i rAwnebiediasresiied i claims!, whenein saié detarmining of the next

20 data portion comprises:

25

solata prrégosinpyses: buzzer 1216. | n one enbodi ment,

the buzzer -1216 is a piezoelectric buzzer. As the

rat e of comearting ithe glifidd pugbet btuhitsintothe nedi portive based on
i ncreases, the frequency of the cl.icking sounds

i n%Pé%é%?.rmqueY%é?'i vely, when.the rate of

transitioning slows, the frequency of the clicking
sounds correspondi ngly slows. Hence, the clicking
sounds provide audio feedback to the user as to the

' [ I t d. [0075] Th [
R RGP BREk0 i e, [007S] The vari ous
e U SRR Ao SRSk B BB B e

“by a conbination of hardware and software, but -26

12. A method as recited in claim 1, Wherein said determining of the next

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

converting the modified number of units into the next portion.

13.  In a handheld, electronics device, a method for scrolling through
portions of a data set, said method comprising:

receiving a rotational user input;

determining an acceleration value pertaining to the rotational user
~input; and |
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~v veryaw.i r rt.l/uJUL/338UJ can al so be inplenented
in -hardware or software. The invention can al so be
enbodi ed as conputer readabl e code on a conputer
readabl e nedium The conputer readable nmediumis any
data storage device that can store data which can
thereafter be read by a conputer system Exanples of

the consGtQling tosa QBP(EP%QF @htheda trtwedo:m gt least the

MeNDL Yaje &m}‘o‘%a cess nenory, CD-ROVs, -DVDs, magnetic
t ape; op I ca J ‘a storage devices, and carrier

waves. The co ter readable dium.can al so ' :
e oo R OIS Hete iR S e anyie o B St agceleration
th et

xR Bl (AP SR MRIESHA ScPolla ipdgf e portions of the.
Sad\datasptds & berashievednt i on are numerous. Diff erent

enbodi ments or inplenentations nmay yield one or nore-

. of the followi ng advantages. It should be noted that
this is not an. exhaustive list and there nay be

ot h\y, adManéieeSasMiciiBd # @laﬂﬂt131%féréi@|e§ialb Waﬁtjﬁeloo@%ctromcs
advantage of the invention is that a user is ab

t r dleviesis ;porghleamenigplayery | st of itens usi ng a ,
rotational user input action. Another advantage of the
invention is that a user is able to easily and
rapidly traverse a lengthy list of itens. Still

- f} 10 and®her lnda/baa)m@lMd oéletirenice denideon mathodefor st@llig through
traversal' _of the |ist-of media itens can be

deBQﬁQﬁ?ﬁ obp datrsety paidgnethad:eomRrisinga di al (or

navi gati on wheel). Yet still another advantage of the

i nvent i saceiingrafotatienaliusesipmds are produced to

provi de feedback to users of their rate of traversal .

of t he determifingnehiéther oenst tof P@vile dteelemtipniveitt respect to the

ta es of the present invention are apparent
W&% %ﬂwtdgggrl ption, and thus, it is intended
b the a nded clains to cover all such features and
15 aévant aﬁgﬁtﬂg anmlpa@? the detropet ingithes ap arRselarated
My Pﬁhgﬁ%%ﬁ& @efé}ﬁfﬁﬁiﬁﬁ d¥tbimineadhhy. (?fe?%’rratlbﬂ I% E@EE provided,

e art not desi re
|mrentamunaccammtmmanrremmdtermﬂajetelmﬁmngoéetarmmemat |

|IIus ra cribe Hence, all suitable
é’?ﬁﬁ%nﬂhéeg%a[ﬁ‘(@?%nts may be resorted to as
faI I [ ng within the scope of the invention. -27
20 16. A method as recited in claim 15, wherein the data set pertains to a list

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

17. A method as recited in claim 15, wherein the data set pertains to a
§ media file, and the portions of the data set pertain to one or more sections of
25 the media file.

" 18. . Amethod as recited in claim 17, wherein the media file is an audio file.
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What is clainmed is. 1. A nethod for scrolling through
portions of a data set, said nmethod conprising:
receiving a nunber of units associated with a
rotational user input; determning an acceleration--
factor pertaining to the rotational user 5 input;

modid yi npunber of units by the accel eration '
f'agltg:)r; %Hfﬁqﬁ?# iq%olgng] pugh portinnsHf a file, saidamethod
- bageshpisingte nodified nunber of units; and presenting
the next portion of the data set. 10 2. A nethod as

recitedyi i ) ' . t t [tai o a

st of (@l reueRing oISt ol otf Yol Hlopt Inni fevice;

i ncl ude re of the.tens. .3..A nethod, as: .
reci ted (igﬂa%%ﬁ"fﬁ'lg avﬁ?@ﬁ@ﬁf fpﬁggaaf%tf@e’g%wélwt@sv&e:

15 msdi? file . and the portions of the data: set T
pertain ?)oa%ﬁﬂnﬂla% tonwhendhe speed of retation is geeater than a
A BBEB@®heshogei ted in claim 3, wherein the nedia file

is an audio file. 20 5.- Anethod as recited in claim

5

2 rot ot RUNShARIAE bRl 8P ReriER boiig shpli sheBiheEpes ot rotation

cl imilesStherhtredpedd tregioM; onal i nput device is a
circular touch pad or a rotary dial 25 28 WO

03/ 0364 ,ﬁ }.l.’%) TRD { ] ' PO
SN claim 1@\/\lﬁ§rrei n ?‘heg accgr ég gﬁtégﬁ] % (ga:’nclreg\ﬁitlgg@%hg%%lﬁ ration, if
% 10 ypia rate of speed for the rotational user input,
8.. Anethod as recited in claim1, wherein the o
accel er@} deterrininga next podicroeitha filebgeedbn the modified number
a;{gele atian. 9. Anmethod as recited in claiml,
1% BHE accel eration factor can successively

i ncreasg.to provided successi veIK reater |evels of
accel er{@ pessenting the next portion of the Tile.

15 20. Amethod as recited in claim 19, wherein said applying (c) of the

acceleration successively increases an amount of acceleration being applied.

21. A method as recited in claim 20, wherein said applying (c¢) comprises:

(c1) obtaining a current acceleration amount being applied fora
20 previous number of units from the rotational input device; and

(c2) determining an increased acceleration amount to be applied to a
current number of units from the rotational input device. |

22, Amethod as recited in claim 21, wherein the increased acceleration
- 25 amountis an integer multiple of the current acceleration amount.

23, Amethod as recited in claim 21, wherein Sa_id applying (c) further
comprises: '
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10 10. A nethod as recited in claim1, wherein said
determ ning of the next data portion conprises:
converting the nodified nunber of units into the next
R LiQn, based on a predetermned value. 15 It. A

LI LTt D N

method as recited in claim1, wherein said determni ng
of the next data portion corrprlses di viding the

" nodi fi ed ﬁéa%&%
-met hod agéanjem tmgﬁ! ﬁ f‘ {\/}'\ﬁg:&g#%@gal éaljail%n%vas last
of changexkis greetatdhan acduratmn tiwepholdeandaddi ng a pri or
. remai nder value to the nodified nunmber of wunits: and

converti (@)tmevemmgf dztid appm@gf oPthelditdeferbfion dr'ﬂ‘fe if¥éased

portlon In a handhel d ectroni cs device,

net A6kE ﬁ@mﬁ@fﬂwntﬁ@h% ﬂtmt;me sincether acgederetion w:m last changed is
2 nof e AN AIRHICH fercffe! Vi ng @ rotati onal

user ermning an a ‘eration val ue .
pertal n| ng to the rotational user input, and 29 4
scrolling to a next portion of the ‘dat a set based on
at ast t he ccel eration val ue, whereb

af\ﬂB‘#hvaﬁ?ef%B%@ iny Pl@éma?9@|@ﬁ}eé@mcﬁa@a@ely&@(q)@@mpnsesz

assom ated with the rate at which said scrolling
t hr ough (cAdptarmining wWitetherthesina sincedheiaccelerstion was last

sai ﬁ?%&ﬁ%ﬁ&eﬁsf@*@ﬁ%@i@ FEIIEIT 0 b o e 4

0player a han tronlcs devi

P od 16 BBushiife SR ASH o Si3Fe FeReRitcn wheh e fime since
saithle BRESRFLARAS $asﬁ Q:hah 881i¥ hBfgRat&! Akh gﬂé lduY&tidn threshold.

i nput; determ ning whethef or not¥to provi
accel eration wi-th respect to the rotational user
i nput; and

25. A method as recited in claim 19, wherein said determining (f) of the
next data portion comprises: |

15 (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 () of the
next data portion comprises:

20 | (f1) dividing the modiﬁed number of units by a chunking value.

- 27. A method as recited in claim 19, wherein said determining (f) of the
next data portion comprises:

(f1) adding a prior remainder value to the modified number of units; and

25 '(f2) converting the modified number of units into the next portion.

28. A pon_‘table media player, comprising:
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15 scrolling to a next portion of the data set in
ei ther an accelerated nmanner when said determ ning
deternmines that acceleration is to be provided, or in

Abdnaccel erated nmanner when said determ ning
determ nes that acceleration is not to be provided.

20 16. A net hod as recited in claim15, wherein the : _
data setd plorage diskidsive thatstores mtiizngontafitior @ach of a plurality of
pog,h%&g f’s"t he data set include one or nore of the
itens. . 'A nmethod as recited in claim15, wherekn

- the dat i | : ' ' he .
porti ‘on? ?)'fgb{%dég%ﬁa&s&te? I%é%ﬁ?h@p@do ethg?’gﬁélaétemsatatlme;
secti on@ Wser input daviceethiad ehables d@servfigzid periable media player to

reg| i.n im1l7 erein the nedia file is an
5 a_uélk Le%%F F‘é’."ﬁ'l ‘353‘{931 “‘Rvm'éﬁaﬁﬁ'ooffmed@dt%m usiggtanrcsatipnal action with

porddps tokarl ﬁéérﬁnpﬁ%é#:id@fabed conprising: (a)

receiving a nunber of units Troma rotational input

devi ce; a(pfppﬁ%@@rchljanam@hagsmmde@tcln saiﬁadtbmge}‘ disk Fh@e and said

ro ; ' t_device: c) a i ng, accel eration -

méﬁ%lﬂ@%ﬂ%@g&@a!& Hraggssar fieeegm@ﬁ'eéla ratpAf s¢rolliggeand thus |

t hdelehairing ehext ' | | pplied - .

when the s%eede-‘o rotﬂ;ﬁ@%ﬁ?@iﬁ_ﬁfggﬁigﬁ ég%p?ged 4

threshol d; (e) nodifying the nunber of units in B §
%

- acg®rd i t accelerati.on,. if 10 any, (f) .
A o8 ARt BRI B aim Sadutiersin seid portable
e - nuvedliagslayemnidratiepy-opardied. and (g) presenting the next
portion of the file. 15 20. A nethod as recited in
claim19, wherein said applying (c) of the :

a | ergyj ' | ncr.eases, an . nt of
<SR! TR AR RATESRLFLod RSS 5 A e porabe
15 i mediaiplaya,is poekef-sizedii d appl ying (c) conprises: (cl)

obtaining a current accel erati on anount being applied
for a 20 previous nunber of units fromthe rotational

| gRut %%éﬁ%le@ﬂgdéﬁﬁ%yege&sefeﬂtlé@ Q—P?%ﬂgé 38! G328 the rate of

accel eration amount 't e app
scrolling is automatically increased to provide an acceleration effect with

respect to scrolling through the list of media items.
20 '

- 32. A portable media player as recited in claim 28, wherein said portable
M | media pl_ayer comprises an audio player, and wherein the media content for
o ' the media items includes at least audio files of songs.

25 33. Aportable media piayer as recited in claim 28, wherein said portable

media player comprises a video player, and wherein the media content for the
media items includes at least video files of videos. |

34. A portable media player as recited in claim 28, wherein said portable
30 media player comprises an image viewer, and wherein the media content for
_the_media itemns includes at least image files of images.

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

media player further comprises:
' 33




LE—

current nunber of units fromthe rotational i nput
device. 22. A nethod as recited in claim?21l, wherein
the increased acceleration 25 anmpunt is an integer
w Liple,of the current accel eration amount. 23. A

Vs

method as recited in claim?2l, wherein said applyi ng
(c) further conprises: 31 1 V VJ/ vIVYO / (c3)

det er m ni vbatke |
was | %&r::?ﬁan ed ??E%%ﬂtag?e ! @ﬁﬁgb%ﬁrigfﬁa 68t nplt device and

t hr 88 eamr said) fepdbaeineireuit rsmddlcaaplgomgi afedtihedlcatmg
ahedegfed b theotathal RESGRNER 1o SR 1S wald VoapHTdRiee-

is 5 not greater than the duration threshold. 24. A

ggd aai reci ted in claim219, wherein said applying
{m c) S@onpfi RYtable mpedia @&ay@rmswen@emclam 3s eherem the sound

Si NgRa n s greater

t han aétg ﬁ’&é) bg@ q’\ﬁﬁ éﬁzfteﬂ’gﬁ%( ?‘E‘é’j‘ ‘preventing

sal d appl y| ng of t he accel eration when the tinme since
# Cel@'{’ﬁdj on, was |ast changed is not greater .

t h dueieddar displaving a postion of alishofomadia items ed a display of

: kN n

dat a port F%rY eﬁﬁ%ﬁ?‘é@%&gfﬁ"%m | %blanLHewce, said method

10nodiomperisingber of units into the next portion based
on a predeterm ned value. 26. A nethod as recited in

~cl ai m 19a) dbwrRiifing ¥ I%téar it lug]@rétghoﬁél ihB6t é&\ﬁ{éé L ‘)

data portion conprises

nmb t hod '
et ted ThoDRng A Rngi RS %*&ﬁ?"“‘ d{%ﬁ?ﬁfﬁrﬁ‘é (f) of

e e ok bRt b BB Y e
25b@sec)l oondheeats ofghbftarrnﬁﬂlhél r@@htfdﬂébﬁfpt@fdevwet #nd tHePlength of

ﬁ)&ﬁes:iqﬁpoéél emszsan A portabl e nedia player,

(d) displaying the next portion of the list ofrmedia 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
20 size of the display.

39. A method as recited in claim 37, wherein the next portion 'does not
consecutively follow a former portion when the rate of turn of the rotatlonal
input device exceeds a threshold rate.

25

40. A method as recited i in-claim 37, wherein the next portlon mcludes a
pluralsty of the media items from the list of medla items.

| 41. A method as recited in cla:m 37, wherein the rotational input device is a
30 nawgatlon wheel. '
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A,

a storage disk drive that stores nedia content for
each of a plurality of nedia itens, a display screen
that displays a portion of the nedia itens at a tineg;
a user input device that enables a user of said
portable nmedia player to 5 at |east scroll through
the plurality of nedia itens using a rotational action
with respect to said user input device; "and a
processor operatively connected to said storage di sk
dri 42, ang wethbd 46 Rscited ﬁ#*cléi‘l‘i‘nV"B'F thé@Lrﬂth%ﬁﬁé&%sifEms are audlo
determning a rate of scrolling and etermn
a n@®E- portion of the nedia itens to be displayed 10
., 29. A portable nedia player as recited in claim
28, wherein said portable nedia player is: o
battery-operated. 30. A pOrtabIe nedi a pl ayer as '
Sr e043 ed Amethaidras2icitell ¢y Blaim ST, dvrré?émqhbqneéé bds a MP3
syer I s pocket-sized. 31. A portable nmedi a player as
I8¥&-i n claims 28, wherein the rate of scrolling
|s automatically increased to provide an acceleration:
effect with respect to scrolling through the |ist of
media itens. 20 32. A portable nedia player as recited.
| n 4. ai rA Bisthal esaesitedhindclaint BZbWwberdia daid MW further
ggrlses an audi o pl ayer, and wherei n the nedia
the nedia itens includes at |east . audio
flles of songs.. 25 33. A portable nedia player as
10\ ecit ed (ﬁhP@V&?lﬁﬂ 2gdibihfaasibackai d portable nedia
pl ayer conprises a video player, and wherein the nedia
content for the nedia items includes. at |east video
files of videos. 34. A portable nedia player as

r eéﬁt ed A methaed as 2&citedtiarckim 44 \dh@l@(‘j ik ﬁ audiBfe fﬁé@bﬁck is
Vi ewer an erein the
3%86@%%@"@9{1 ﬁ'Feo'ia?e Phg'a the retatianaliopuiriavieg. | east

image files of imges. 35. A portable nedia player as
recited in claim?28, wherein said portable nedia '
pl aé/er further conprises: 33

46. A method for displaying a portion of 4 list of items on a dlsplay of a

computing device, the computlng device having a rotational input device, said
method comprising:

(a) determining an indication of turning of the rotational input device;

(b) determining a next portion of the list of items to be displayed based
20  on the indication of turning of the rotational input device; and

(c) displaying the next portion of the list of items.

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.

25

48. A method as recited in claim 486, wherem the rotatlonal input devnce isa
' navigation wheel. '
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a feedback circuit operatively connected to said user
i nput device and said processor, said feedback
circuit produces a sound effect indicating degree of
the-rot-ati onal action with respect to said user input
device. 5 36. A portable nedia player as recited in
claim 35, wherein the sound effect is electrically

i ndiRed Aynethiod aseitadin claimi46, wresteinthemonysuting device is a |

di ' Q. ' f List of nedig itens on a
di ?@Fg@ @@W@a%&@&&*’w@wﬁew@rﬁe@. agﬁﬁiﬁer havi ng a
" rotational i'nput device, said nethod - 10 conpri sing:
(a) determining a rate of turn of the rotational input
device; . (b) obtaining a length of the tist of nedia
it ; ('5)“—"@‘2‘9 ; ‘
e G adiat o0 be displayed based on the rate of the
s_t u(r}hég? ‘?ﬁgelrr'c')t ational input device and the I ength of
15 the list of nmedia itens; and (d) displaying the
next portion of they list of nedia itens. 38.. A ,
megjlod z}g recited in claim37,  wherein the nunber of -
medila | Y2MEed 36 recitediin elaip gy wharein gheimasliaplayer g MP3
on?lé%ﬁ: is limted due to the small 20 size of the
di splfay. 39. A nethod as recited in claim37, wherein
t he next portion does not consecutively follow a
former portion when the rate of turn of the rotational

Y i npyt device exceeds, a threshold yate. 25 40, A method
10,87 T Aol S FefteR iniamad, whelea e merlia dems are audio
' | nfileddBpsangs ural ity of the nedia items fromthe |i st
of nmedia itens. 41. A nmethod as recited in claim37,
wherein the rotational input device is a 30 _
navi gati on wheel. 34 42. A nethod as recited in claim

e S R EENC Y

pl comaprisss;a MP3 . pl ayer.

15 (e) providing audible feedback.

54.  Amethod as recited in claim 46, wherein said method further
comprises: '
) (€) providing audible feedback.
20
65. A method as recited in claim 48, wherein said determining (b) of the

-next portion of the list of items is based on the indication of turning of the
rotational input device and a predetermined value.

25 56. A method as recited in claim 55, wherein the predetermined value is a _
chunking value. | | o

. 57. A consumer electronics product, comprising:

- 36
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10 Tef{eiR BN, *thé i'ocaﬂPH%tf RedoRs pkﬁ@nt @fqhég) ﬂaWega items

15

20

of a coasieragg dislthat stdrbs agﬂﬂwﬁty oimeéeid itimavi ng a

44. A nethod as recited in claim37, wherein said

nmet hod further conprises: 10 (e) providing audible

f eedback. 45. A nmethod as recited in claim44, wherein
the audi bl e feedback is dependent on the rate of turn
of the rotational input device. 15 46. A nethod for

di splaying a portion of a |ist of itens.on a display

rotational input device, sai met hod conpri si ng (a)

det er ni na rifspiay fordiigaaying first PoioRST e bﬂﬁafl?td?tlﬁ?cﬂé'dems;

i nput device; 9M (b) determ ning a next port

the |istaQkef frpi db?m@%hé‘! ﬁgﬂtﬁ%g R3p Srisalaocot%gh{éer eéectromcs

i ndi cation of turning of at1onal "Tnpu evic
an drogyctiosa Iagstr@rolhthmegh adist of the glardlibeof redizpitems in

t hod as relted claim46, wherein
h?&ﬁﬁ%@ﬁ ‘Hﬂﬁ@ruﬁ%‘iﬂw B¢ SFF@P"’"F%@&\Q onal i nput
devi ce conprises a rate of turn of the rotational

i nput de? Pracessoropgrativelyaonsgcted tosaid sterage elisk, saldailsplay,

S Su et R0RL, LERrOHEA Sl B ARkidion fector

t héomusq)ut scrglhdg\the dist of the pimdiiyy of rAzén, iterns anh@a@b@s said
ia itens, 50. - A nethod as recited :

| oS imRs Sleahis ProdHe! idisRlaiissaortparigoof fs piuralty of

. wherein the player 1S a

mewitbin the lrsé@rf thealplunality aif metia ltmrlﬁuﬁg depengéntton kElEast the
A nethod as recited in

di
2{§§%u I %rﬂkgr%rﬂlgéﬁ%%@%ﬁcﬁ?@[ﬁfﬁm fact@fepri ses: 15

(e) providing audi ble feedback. 54. A nethod as
recited in claim46, wherein said nethod further

58. A consumer electronics product as recited in claim 57, wherein said '
consumer electronics products is a portable, battery-operated media player.

59. A consumer electronics product as recited. in claim 58, wherein the

media player is an MP3 player, and wherein the media |tems are audio files
for songs. '
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conprises: (e) providing audi ble feedback. 20 55. A

nmet hod as recited in claim46, wherein said

determining (b) of the next portion of the list of

items is based on the indication of turning of the

rotational input device and a predeterm ned val ue. 25

56. A nethod as recited in c3;mi m55, wherein the

predeterm ned value is a chunking value. 57. A

consuner el ectronics product, conprising: 36 a

&) or yaethiod forseeplling throwgh porpbusrcflaidaia sef, saie diethot temprising:

display for displaying a first portion of the

pl ur apdersingd nyreliir af initsrassociateduwsitr a forypighal cheatiinmut t thatotational
user..of _said cons r el ectronics roduct .

B RSy P B e MioradhoB ot apdl e e, the

rodbaal inpandevide teingQaofatiadiglori 4 Rordrousidk vefat r ol | ed

scroll rate; and a processor operatively connected to

sai d defefhidgfy i ssboleraidntfabtoSir@hing Bk rSBkindl S8 itgput

devi ce, said processor determ nes an accel eration

f act efodiflyg thSRurhber SEa:ls!by kL dcl8edddiS] falfor;t NE plurality
of nmedia itens and causes said consuner el ectronics

Pr odeferthiflin stk EYorBorP SR G P biRE onthetrg@diﬁéd"ﬁLﬂJlBe} ¥f units;
of 10 nedia itens, the |ocation of second portion o
apghe plurality of nedia itens wthin the list of the
plurality of media itenms being dependent on at | east

t he presenting et nept patiosofitbé tlate sdte and t he accel eration
factor. 58. A consuner electronics product as recited
in claim57, wherein said 15 consuner el ectronics
products is a portable, battery-operated nmedia player.
639. A methsdiaereciedddn thaon 66,sviprad tetnoAgotared stk id dbutton.
claim58, wherein the  nedia player is an MP3 pl ayer,
and wherein the nedia itens are audio files for

ongs. 2 37, .. . .
65. gi metgod 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.

~ 64. A method as recited in claim 63, wherein the media file is an audio file.

65. A method as recited in claim 60, wherein the acceleration factor is dependent

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

'66. A method as recited in claim 60, wherein the acceleration factor provides a range

of acceleration.
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38 60. A nethod for scrolling through portions of a
data set, said nethod conprising: receiving a nunber
of units associated with a rotational user input, the
rotational user input being provided by a user
through interaction with a rotational input device,
the rotational input device3being a rotary dial wth
a non-rotating center; determ ning an accel eration
%ictor pertaining to the rotational user input;

di 4 risthodse resitpdbiarclaim G@nwhercinyhe dveelamtion factat carsuccessively
; (19 1 ] { f_the data set
ﬁk}g‘g&esg t%ﬁl%t% Ld;é& ;%a&lb%%gg’ %g%é%%fAfﬁgﬁe e§E;itmnan d presenting
t he next portion of the data set. 61. A nethod as
recited in claim®60, wherein the non-rotating center

isSs a byt e 02, 0A Methad as recited in.claim60

48 or & el ag e Mo W0 Aoty dEfeapihive i datin
polndonpmhiprisess of the data set include one or nore of
the items. 63. A nethod as recited in claim®60,

wher ebfivdrtigy tlahRdFRH nk@bRiMigitd BthEBE Poftioh Baseddd a

the portions of the data set pertain to one or nore
Reetgpedgaliehe nedia file. 64. A nethod as recited in
claim63, wherein the nedia file is an audio file. 65.
A nethod as recited in claim®60, wherein the
acceleration factor is dependent wupon a rate of speed
Por trmethed a3 tesited inglaém 60rlarsin 66d dempiningdf tte nesodataed
IRiGlalm.60, wherein the accel eration factor provides
‘?HFgﬁge %%’acceleration. 39 67. A nethod as recited

' =T 2k ©] h 1 f
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greater levels of acceleration. 68. A nethod as
recited in claim®60, wherein said determ ning of the

o R RO e RIS 5 Y o R s

" ppriR@ebebriiied val ue. 69. A nethod as recited in claim

60, wherein said determ ning of the next data portion

conpeddifsa pbrremibibertAfiet® el Ut er Of udddi 48 by a
chunki ng val ue.

converting the modified number of units into the next portion.

71. A method for scrolling through portions of a data set to be displayed on a portable

media player, the portable media player having a rotational input device, said method

“comprising:

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;

determining a next portion of the data set based on the modified number of units;

"and
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70. A nethod as recited in claim®60, wherein said

determ ning of the next data portion conprises:

addi ng a prior remainder value to the nodified nunber

of units; and converting the nodified nunber of units

into the next portion. 71. A nethod for scrolling

t hrough portions of a data s# to be di splayed on a

portable nmedi a pl ayer, the portable nedia player

havi n rotati onal jnput device, said method

conpr %f’ieﬁ g%@&W\PPWQnéBth?@B@rS%f units associ at ed

wWth a rotational user input, the rotational wuser

i nput being provided by a user through interaction

with the rotational input device, the rotational

T2 putA esthodes psitedyineelaiogd hWb%rdm tuedm srit pértagnsao a list of items,
rotatlonal user
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accel eration factor; detern1ning a next portion of the

data set based on the nDdified nunber of units; and

0 p nt|n t.h xt f.the data set
Tot b R el el i3t T therSin e data S Pty & el file, and
thepdrébmsofithe datd $cb per@in fol@8Hr moemcﬁaﬁ oP ﬂfetméamsmef the
data set include one or nore of the itens. 73.

nmet hod as recited in claim71l, wherein the data set
pertains to a nedia file, and the portions of the
7at a Sebthbeht Rlcfled 18 R 79I whRER @@Iﬁ&dla AR i0in hfi% ARJI 2
file. 74. A nmethod as recited in claim /73, wherein the
nmedia file is an audio file. 75. A nethod as recited

in any of clainms 71-73, wherein the touch pad is a
781 rcy fiﬁ@tho& nyeblt&ﬁﬁ an)7 g cIAndi®h hﬂdwﬂéref %ﬁé {oﬁal ;‘;A& 1§‘£]¥1rc9ﬁar
clains 71-73, wherein the accel efation factor
teispdadent upon a rate of speed for the rotatlonal user
input. 77. A nmethod as recited in any of clainms 71-73,
wherein the acceleration factor provides a range of
acceleration. 78. A nethod as recited in any of clains
781- 73 methed es rcitdtan angef @i i70+73f ahérein theaceleration factor is

suc si vel rea rovi ded successi vel reater
dpRs g?@ ugpn 336/% éﬁpg?cfﬁﬁh‘ef taﬂ%ﬂﬂﬂ%%@ﬂbs reci t)édgl n any

of clainms 71-73, wherein said determ ning of the next

77. A method as recited in any of claims 71-73, wherein the acceleration factor

provides a range of acceleration.

78. A method as recited in any of claims 71-73, wherein the acceleration factor can

successively increase to provided successively greater levels of 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

'predeterrmned value.
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data portion conprises: converting the nodified nunber
of units into the next portion based on a
predeterm ned value. 41 80. A nmethod as recited in
any of clains 71-73, wherein said determ ning of the
next data portion conprises: dividing the nodified
nunber of units by a chunkinglvalue. 81. A nethod as
recited in any of clains 71-73, wherein said

determ ning of the next data portion conprises:
adding a prior remainder value to the nodified nunber
of units; and converting the nodified nunber of units
$tht o A methodas resied inginy o§olaimy Heih viersin saiscdetamnhining ofithe next

&m%égﬁﬁﬁQ%ﬁé}ﬁgg, wherein the portable nedia player has
a di splay devic

vice, and wherein as the interaction with

the rgot.atli \: evi gce .ogcur t.he di spl ay
devi c(g%gfrn \(gilHE e%dlglgésj{ﬁua efré)g%ﬁc af%‘nl’ml?ﬂ%vzﬂ %r of the
portabl e nedia pl ayer. _

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

converting the modified number of units into the next portion.

82. A method as recited in any of claims 71-81,
wherein the portable media player has a display device, and

wherein as the interaction with the rotational input device occurs, the display

device provides visual feedback for the user of the portable media player.




