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WD 2007/ 145597 PCT/ SG2007/ 000139 A RECONFI GURABLE
PORTABLE DI G TAL DEVI CE AND A METHCD TO RECONFI GURE A

WERINZR4367 A PORTABLE DI G TAL DEVI CE FI ELD OF | NMVERT200M000139

5 The present invention relates to a portable digital
device that is reconfigurable in terns of setup such

Aasklfbém*léﬁ gig/ %R‘?ﬂﬁ EO'D$G|TRL t Anpe R”flvl(fﬁ‘ﬂb%
setu ortabl e ital is S0 dlsclose
ONPIRUBRA SREIR A ABRTABLE HIGTAL BEVIGE: { abi e di gi t 2
deV|ces has led to a correspondlng i ncrease in the

riety of accessory peripheral devices
FEE Igygnﬂgwﬁhe mar ket. Many of the accessory

perlpheral devi ces are specifically designed for
TEPBrebdnt invemide rslated top@bér&BIijlgﬂhlgietnaé thal B rd&ihﬁ@ﬁﬁ)l@lﬁderms of

Seg‘é‘{ﬁ“g@ gs g%??yfs gptg?]r COB% s[ akr)Trethog?o ref:oqf gu&%g %&Lﬁa Q\J tl?e pantgé)le %lgltal
is@sndisclogads t 0 accessory perlpheral deV|ces Iocated at
various positions of the device. For exanple, sone of

ble digital devices nay have a
Béggﬁﬁghgﬁheadphone socket | ocated at a top edge of the
portable digital devices 20 while sonme of the portable

Tﬁjé ﬂbrta?gmgdtﬁ)‘(dkﬁ P p(m%lfle RRUS BAERNMO R h@ Q%Fégﬂ&oﬁﬁqm&w?ae in the

| ocat ed bas The | ocation of such connéec
NYRREr %P'édo"aé'étyd’é 6%“1?6%’6& p%‘ﬂ“ﬁ’ 3 é’eY'%FPrﬁV?'L?E'FcPP the "‘taﬂ‘ét Many of the
acp:esstoﬁhbeﬂpl@hr@ld_badzeschaa/speafuaﬂﬁddfl;@ned foe sproifit alobds df @thblaé digital
d&fcss G ér? m%@ﬁﬂ)&ﬁ&@%tl‘i chQ"?ndd\S,I@gf pogglﬂ@dlglpa%évﬁgé e digital

evi ces Creative Technology Ltd"s Zen Vision is
designed to be held along its Iength when in use
Diftbiehie partdbier digital dadides rdayghdvel codeactate o latdessay geriphbfiab deNices

| Io%t@#ﬁ q/éf’ L{%gﬂr?sugghsgf ﬁl@ ge%&mﬁgrcg@ﬁ)lblg g%mle\)& espongc’fé glﬂ‘%‘% dg\ﬁces

maYy B3veA %9”%'19"?/ trrephonm apakst IkaieA SR o] r‘FQQQj%f\}"'edé’"\ﬂP'? H'g%?' devices
whiRl fohene tHeaoKatlddigitabdevioey ihabhave dhighdnalhestivibreesckets located at

rbg rTqL fox tIOQIfOf tsn ogﬁé% a)Q glsé & d&%?lb&ﬁ on e 3 ?a((‘:to‘ gpthe
EHaan R of s it e %

Rt S AR A e g b i desna b Usestp Some
ertw& diditaeledtSpkagrentive h’eﬁmﬂlb@,ﬂltd OPert \NGorDi® Hésiddke € totle@eldaliong
|ts Vétﬁ%vh@ﬁy ﬂ% wp ﬁ‘é?fl q@g%a? %Q\y ceegllﬁgt I%’en Y.SX\@M 51%0 from

es ra
Cff@v\rec%hrmk@y L@bﬁ dges'tg@edd@ bfag%la'ﬁrwtswc@wv DU os and/ or
nmovi es. SUMVARY 35 There is prOV|ded a portable

i g Iét:rﬁa!l g ee V('())s%%lel t?)cfurho(\)/\rﬁ%oﬁon % tSaﬁY gXche w?n: F}% to the

pestablerdigitel dryiced regarsissw picthe facation of “‘Grﬁoc%ﬁt cﬁ)mﬁ\eeqtlem bﬁtween the
socket and the jack may cause the content on the display to be inverted or tilted sideways.
Thus, the display with content on the portable digital device may not be easily and
conveniently viewable, which is highly undesirable when many portable digital devices are

able to be used for viewing photos and/or movies.
SUMMARY

There is provided a portable digital device including: a display; a processor for rotating
content shown on the display from a first orientation to a second orientation; a connector for
connection of the portable digital device to a peripheral device; and at least two control
devices for controlling at least two operational functions of the portable digital device. It is

advantageous that the content shown on the display'is automatically rotated from a first
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connection of the portable digital device to a

peri pheral device; and at |east two control devices
wo eoo7aessbT ol 1 i ng at | east two operational funcpP@De6200/000139

the portable digital device. It is 40 advant ageous

that the content shown on the display is automatically

ol b 7R Al 2 SRl petona compton 5, e

peripheraldeyiee isarasis usinghba canrecipte Theeratenitammkeceiatsd a6 @ Smst@ ent'ty

o€ i BE Fotdted BXNI-B R pika. maféedmgsbrnge fp&ﬁ)h@@ﬂdlﬁﬁ:& Qhe roTéliBn may be
as.. a

£on { e.rotated It
elﬁmgr P(g{] %{ﬂgﬁd{ fI Fe( g.‘nctB))r)al poo%elctlon[%?y rﬁagly %’ﬁ d%‘ected b rbehpr¥ a(lalssor
ugleg/a meghanibal switphaan impedenge rhefer apil g Iqemblmon gfrthel@‘@ememheed-
functional connection may pr ef erably be det ected by
It: |ﬁrpé%é'(ﬁ)@gstfﬁagtrﬂé$ atg%ast twg o%%ﬂ%lgl gﬁcttgps 2 sélected from the group
cahpisiapeskip fornadis, $kip baskyared, dcedabee vdiunad, dedreasatvolupas seléciop on
dgﬂﬁ%ﬁkveolgﬁlseieg&%ﬂ @%y%&e $|8Il)te§aiéc@r Bﬁ Qigﬂ)lgyhﬁloﬂar 1 Bnd selector

rirsin f orwar S kwar S I NCrease
oy BFRImLTOBAOMBASE 28Rt o oPerel f@cft"aﬁmfewf thgatlgpst vorfop ol devices
ma@bé autsredtiesityGriterctiangédsyHea yin Bxisre of rogiidn, of s@tent st@wnon the display
|s%§a?erwﬁn%8‘eTheoconﬁ&gor ﬁ\%& Elcée?gb r?/]b(el aofgmglle ?&Ieﬁl r Weety&%h as,

east er at ons o0

for \msa%tar@rphawa%é Umnb@t%mﬂdﬁ%ﬂ%wv@tﬁ& éP%HQFP@E%faW

covhettord PrefxdbBNthe @éripherabdeviodimay bé)@§hﬁt efdarptionasa ¢t of headphones,
LS 1000. The connector may

a%?te 8%B?r£%69m§%ert{g\g%gpgceptor of the type such as,

for exanple, a earphone jack, a USB connector, an

Thé&pdebBI8 4e G ABWe medriflaydr, B NPAd teFHoe, oEQB&eibteQiigital assistant

(%eferably, t he peripheral device may be a set of
aﬁ‘phones a set of headphones, 15 a set of speakers,
or a wireless transceiver. The portabl e device may be

TRerBROAISH HbAYRIa m@(hé’(ﬂ*@i étﬂorﬁﬁkﬁwfﬂ&ﬁﬁﬂguﬁﬁg a’ﬁseﬂ@f &fa';bﬂ)cﬁtable digital

d%at%hi@e ?18 Scsawfl éngf?ﬁ‘) ‘the o&%pe dlgltal devuce to a penphefr§ ccjlewce a
pppoessaibh @ecnogaweqngutatj@aylce dtetting theespiMSEiGn st fhacpeeable digital device

t&fﬂ@ 'BS&HherﬁgdetvI%S 4Marétadl %éiéoeteheéhod.ew tﬁe d.gﬂa@ofnw pcmasue algital

R g eb R REERGTE P drtedF PREARE: o RS nctuce
intheghapging atdeashtwo peeratiphelrfurictiehe \of atdeashimd conjtohddviegs phibe portable
digfA1 ueVide WHAR WA ektbht bi YBtaBdnsd? béter®Showi 8n BRIdlsplRY B ghdattr trdh 100°.
evice froma first. orientation to a second
orientation. The nethod may further include 25
DESCRIRIIRM OF DRAMNING8ast two operational functions of at
Ieast two control devices of the portabl e digital
evi ce when an extent of rotation of content shown
"t Rdeq frabing presentypyentian, mexh b f@b@b"e’s‘ﬁé yguipate pracical
eDEAhBIESsIZBD rdow be diescribérhby twey of msﬂltmtalnvnvmtnptenomﬂpréjerred
eang i%eﬁglﬁﬁrt‘ﬁe o&gseﬂr%v%ﬁtﬁa' ltlﬁaeﬁgécn Bhobé?ﬁgaqlthcfelference to the

, now scrl of
ARROTPRIYRG IETrafike dRWRBY-e only pref erred errbodl ments of
the present invention, the description being with

Fllrg%];ee{ %€ aBBcll cﬂ%ram of a preferred embodiment of the present invention.

Figure 2 shows a perspective view of a possible embodiment of the present invention.

Figure 3 shows a top view of the possible embodiment of the present invention.
Figure 4 shows a perspective view of a peripheral device connectable to the possible

embodiment of the present invention.
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acconpanying illustrative drawings. 35 Figure 1 shows
a bl ock diagram of a preferred enbodi nent of the
w@e@3antsot nvention. Figure 2 shows a perspect PUESG20W00139
of a possible enbodi nent of the present invention.
Figure 3 shows a top view of the possible enbodi nent

F@Lretg]g}owseasf%ﬁ} vuhrﬂ‘é;?[ﬁe' Qhohefat Gilicd of F %fb"‘@ vVﬂerPEJnﬁgﬁg& hitPine

per| pheral devi ce connect
P%@?ﬁﬂ?b@d'm@ﬁ%g@ﬁ@ﬁ?mtﬁ‘f’e'{“ﬁ’e present invention. 2 WO
FY0MQ &/ shéwd 9 TowREhaft SIREHEFEr €10 of the Prusent invaltions a front
vi ew of the peripheral device of Figure 4 when
connected with the ossi bl e enbodi nent of the present
DEﬁGBr&TlQNrQFPRgﬁE%R@E MBABIMENTSow chart of a preferred
nmet hod of t he present i nvention. 5 DESCRIPTION OF

| MENTS R f h
RERERA o Bk TR PARILF PhehPeaBid st Pl uE 43 The
parteble qigitat ddyice 28impytbala wedid pleyer.0a mabileeleghonedir @ peitaie digital

agsisthP (P! %@m@ﬂgrdrgﬂél d@vr&oﬁé a1l ﬁ"ncﬁij'dg'at &play@stbsshéwtcontent
‘gPDA The or t

(oG 5D v oL L SRy 26 rToa RN Beebad) (e TFT
oibYLEMpareb Theatlibmaydidgndydle cdiewr ar exoBdchrofitee Tk ¢igHlay242slalsmghown
intbepoéglbllegabod-rrﬁelpt in®igud£D panel . The display 24 may be

col our nmonochronme. The display 24 is also showmn in

a possi bl e enbodinment in Figure 2. The portable
Tohk gortable digital devii02aTmyy alss dnclude laupteceasqr2se s proc@Gor I enay
m&[.&’& @é\l%ﬁdrl r&ﬁﬂé@/ J%Jn{hﬂ{sltHQeen&ﬁé/ %{e%ta?&%f Elﬁrﬁan?gr%wn on the

he rotation content shown
d'élrialt Fefromgy p &ist eripntationstp g gpcend priegtation Vs cefipip fordgions (that will be
deseasadater) iarhett Tianconlestrmaeiet rafated Ge ratlirigieOdtity (dr it atay\iel rbtated

prQS bg?g(glc ﬁ'hé)grgcés?c;r%é)magraﬁo rggrjrtrol J}?e &Qaﬂtoﬁl@; prg@és%eperformed by

may be rot
ﬂp.pre@rbleb«yg'pi%rcw ‘he processor 26 may al so control sone
or all other processes performed by the portable

| h I n r
Tgerg rrlr &,]arl]se C or%bt{)rZQZ %r %{Jrﬁbw szf‘ thc' %‘Péalquﬁ:g?gl %8&;? O%g an
exsmnarneEpheft ﬂP\f,*ﬂﬁ’eF%ﬁ 'O%Pévf? gfethe qqreeqtfar@atmaynbeoqep?rﬁient on the f°'m
faeRNBRRS Surtablé digiY dte 20 RRIEIIthe Fdtable Rligta iBVicd GE @dsighéd to be
uscpl?ieT orc}nagclto? 29 ngaétbgla f dﬁe\ﬁe Fe%%pg r s%qbash ?or ex%r?pl#%r a?pkglor% jack, a
UeB n?@@?fmf 22 |ﬁﬁ'§'1 3B Oanﬁeéﬁ’al @ 2 W?t@ﬂ/ eqQneecters In fthiy preferred
eRBSIFRER, th@ccﬁﬁédﬁfr‘@ﬂ% bl at Atog 2d§éSB STV RELING dlgrﬁslﬂdevrce 20. In
trirshr 1s§'ar5 %?orr]rggc or 2% Aod;aﬁg ﬁ{) sucl?ﬁ 8oestrt%:] ése g 9 n I %grﬁloc[evrce Ir!(e a set of
eprobenes dr bgadphonesomaydiepeeagily eonnecied when thrﬂOéalﬂﬁ dipitahtlevice 20 is in

Htloﬁﬁ‘n #Poriehttiontds 'sﬁov&nﬁﬂh@'ﬁ&%rbleté?ﬁ)oglﬁi&ﬂﬂﬁ Eiglire 22whiéh shows the

prg?eérgfj ogen?atron ofC tne porggle drgrtaq rAevrce 2% %rr Ir tqus%r I%la tgp? \yrlevrc/: gf el pokssmle

embodiment of the portable digital device 20 as shown in Figure 3, the connector 22 is a
earphone jack socket. Other peripheral devices that may be connected may include either a
set of speakers, or a wireless transceiver. It can be seen from Figure 3 that there may be
other connectors 32, 34 on the top edge 21 of the portable digital device 20.

There may also be at least two controls, control A 28, control B 30 for operating at least two
operational functions of the portable digital device 20. The at least two operational functions
may be for example, skip forwards, skip backwards, increase volume, decrease volume,
selector on display move left, selector on display move right, selector on display move up,

and selector on display move down. Control A 28 and control B 30 are also shown in the
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ear phones or headphones may be easily connected when
the portable digital device 20 is in operation in an
woriens#hT on as shown in the possibl e enbodi mTEPCT/86G2007/000139
Figure 2, which shows the 30 preferred orientation of
the portable digital device 20 when in use. In a top
of Q enbodi ment of the portable digital
P es'\e/ngcemtfg"%mSO?hg\l/’\rmg2| n Figure 3, the connector 22 is a
ear phone jack socket. O her peripheral devices that

R@ﬂaYrm@Qo mféeﬁttﬁéﬂe eghown Gl gefkPe@ivé NiRW of a feAbhePdl device 40 that is

| I
oFREHAR 0% el SRt 2 EE Yot SRR R e
sBlified refresentationedd § eavaldock 90Q mapm tmadd by Cregfive Jlechhelppcietd. The

p&%heéﬁdmr@) |ﬂat\/de§|a5ﬁ?st nélt44I £t sddRy paHat 48! Fhe first panel 44
control A 28, control for ogeratln&ag Ieas
rt

inGlyaes, BRegHEL| Irivern A¢i %m@sws?s taﬂ% oaied sAPRONg he S&?&?F é’é”e' 46
ingidesTAenadd conpetdr 48wWearpldedadkpaed miayialst iimhsle refatgd loicuityrand

c&%?dmhtﬁr tgséﬂagle thd Y§@rqu§ral %lcg %%&ngﬁ |n é 'E)FJS@&J%@ manner No

sel ector on
spesjdl modifiatien Hrs Bq?nd%dm ta Jhenpirigheral gigyice é% P"@E’t e?mlaﬁﬁed to those
obtampbl@frorithegublie.doinand sel ect or on di spl ay nove down.
Control A 28 and control B 30 are also shown in the 3
WO 2007/ 145597 PCT/ SG2007/ 000139 P033|ble enbodi ment
Figurer§ ghgwea front miew of the pepsibls epibgiiinento! the perfablejdigitaldlsyipe 2P being
fuRtichaRCdonNéxted t8UheDferiphdpd defbe a@ kia digy/ingle cdhhecfonts.i Referring to

Fi Fg;urnenf CE |sb<%v%8£tC}h£tnﬁe 89r[a%>l%tr_)nl @aldée(%k?g% 19 ﬁgt ;?o%mgr%d ﬂ? d)referred

ofigniatien ohtuag ivban eeneeied & e dlerg B §p@%€ké¢ sit ﬁmlée [spen that the

p@ﬁéﬂﬁ diyel J@%@%'l@&émbﬂed in Ithﬁpsl.ilﬁr doﬂrh@ﬁa’thherdﬂt«fw&/@r 4Den such an
es a ftirst_panel Srhd a _second
p

u}sPalng? g}%’ﬁ @ﬂre 5 ccijra d%)gteg 20 n on he dlseplaglaﬂl may ge autorﬁatlcally

rnv
redated tsom ﬁé@t oraﬂmtamwe(ltfmp&ﬂer@é wp@m@m\ pfuseNaea %mmerp@twe by the

pﬂﬁessbn@é u@he%oﬁarma@ uéo&a@etae fa gl &afypmnaag B otat@pixel-by-
uae

pgn(?]ggrpeero{aﬂg c(g g}e ch]tgrﬁ owdle%ﬁ% [ g‘ S ty{ 3 F‘cbws f?r c8n e,mentn wevs)(ng 09 the
cpnters b iabiser wianrtbe poridble Tiital sleviterR0 inanrecied te tm plqa@et?ééwce
46&[4 ehid iAsthriee, tREFotBESraMe &Lﬁt%th@bMOWTﬁ@ eﬁ&ﬁﬂéﬁbéﬂor{ & the content

R 5 B St S S B et 2B e S B et

opentatablqé ude gf el patiebie cligitaloddyise 2§ Theiextentoefablation may be pre-
p%m?ﬁﬁédqgtotﬂ% ;H%:és&? QS inﬂ?rhé\} béj@n%ﬁe% 44 p‘éhl@ulér%nﬂ@rﬁ device as

connect or
R gathese) Apvtas ey P ca ReiA BB Pk ash B Gl The
pravessos 2§ irethe moeableodigiehtevice 20 rody detest thledfnnationah egrtnedtion do the

pk%e&?rdeﬁg@ﬁ@l byd B &8 402 thécheAdh RGitdeeR iRbedcBemeter or a
portable di gfo t al deV| ce 20 is positioned in an upside

caBfinetier AhiBe afoBB\RRNPE%d- when such an  instance shown in
Figure 5 occurs, content shown on the display 24 may

g%dfm% OJE?EE&@% rofatioh QF tﬁ& g&i\tgn'i E%@di ;;Igysﬂ & rtﬂeed'b'i'tgﬁlé giﬂital device
f) erred orient use) t'o a secon

riha gt lgast v ggpra(ttﬁrgl functlons of the at least two controls, control A 28, control B

30 may also be automatically reversed when the portable digital device 20 is functionally

connected to the peripheral device 40 and when the extent of rotation of the content in the

display 24 is greater than 100°.

Figure 6 shows a preferred method of how the processor 26 of the portable digital device 20
determines that a peripheral device 40 has been functionally connected and subsequently
determines the extent of rotation of the content on the display 24 of the portable digital device
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20 processor 26. The content may be rotated as a
single entity or it nmay be rotated pixel-by- pixel.
wab@7netsat i on of the content shown on the di spPEySQ07/000139
all ows for convenient viewing of the content by a
user when the portable digital device 20 is connected

25 OFilts{\? tl{eed'r#oQ%L%F % dgngIrfé? whé‘(Eer tridqpc}ﬁgqlﬁ digpa? 'aé\fk%ezo |§ Hﬁctlonauy

e cont ent
C?feﬂea‘teﬂ éha perivheral deyipg thrpugh Hﬁ;ﬁmmegfef B 68y TQ‘E)B’ °°%ﬁ%fr?§ erely
oACH mathalisdl %Wtch;)fan riepedehdc@Nmérdry orde pehisingtion oh the pif@éraéntioskd to

dﬁgctq fe Hc l r}mg(‘fllonllJ g’f%h ;Iortglng d@ Pabae%Pcle %o go tﬂé é&’ghgglv eS’ 8(% If no

rota
fineongk copeastian s deloclet ep poment edsptrycR4rremangya the seiecientation

aﬁ@ It B&érétionéi QMﬁcﬁ&\sa(& coﬂurcfug‘ Qs esmt rfiin MBERed A6 EIBReVERYIf a
ve conne

iRt Coenrion a p ares bifie Poaistr Bl RN siver of Rehs Sy P21y be
utlisgd, tdependiog pic kowbe ﬁmytloddt:emectloh & setupdd bedetectesonnect i on
to the peripheral device 40 by the use of a

mechani_cal swi tch edence neter or

VTR Brich = <ol 18P BREATTRdimatona sonasish PR 61 s adopted n
tHeasett@s Théprocest@t26aleteohingshehethens ewitchiimthe rcenrutcmpﬁay agtivated
(é)lf) I* !ﬁ@ S\Q/f?crhtlﬁme%ome%l: ﬁ |s qn@tvécﬁ\ﬁatedzglen tcg}ﬁerﬁqn Al&)@a%t%trMams in

perational functions of | east
LA prieatasion apd, fer fypctipns ocqvﬁe)s 2BV ben%vm?ai*seea@%as a
heﬁpadsrmmirphbrm’lsdt lveulp aott tadyeethd isgitdhaih trebeoonieto? @2 egen though they
glgé\ﬁgﬂﬁtla aydglﬁzeg OIP ﬂ\%cé\nﬁtgh ‘1: thte h:%nr%%{oh QB g @Ltlvgt@éf 'b@gauég of a

rotatiron o e content
CEP"@E)‘I"&)}O 2 pefi 'F%‘e@ ‘E%ché W"'“E R&PNNEBID. thatiagtivates @W&%méhe connector
2pr(Recthe eedkers Ao Figuke tmah@bme&sme #@n aktetrfiifes the type of

pQ@)rhg%Ehe%lc? ngaled %jﬁé ﬁo‘?‘taglg dlg #1 ibe$hl% P(Qéctlgn may bee gone as

era V ce UnCt|Ona connect
enartialios o eritsh ingbe Gemerian ey RBY R4t bER FeseRaTaHp o
pBfiphefeddvizad, lith a8 Tot dxemplé,Spéakirs 28mef pattid@larnbvdridadlbeequent to the

pg)ﬁg s|c_19 I26 s%erFafrhng thr o ggeO%Z gr%gr%y dE&FTJ ?%091 / %ﬁ(%%?o? 26 then

esso
dpternpiegsi tée @Pit‘iﬂt pfaptaa@vfpbfée oantgng mftbm@fn'ayr% fropn a &rém@et?tw (the
pteferiedRAENRIBE bAlsefiR\d s‘eeoddmnemglanthe déﬂt@ﬁt&ﬁé’yﬂfe rétdte @9 h.single
entﬂg Etorr?ae Seorrota?e% OplxeY by-p r% The operaper%hf Hct%ﬁsf ofs (\:Mn{rgl ’28 agb are

edenc renen

Irttercha@mde@!y it the extem et fPt?hQﬂ of é,*@mqetelntnrowe gfpiahdt ip @reta&b lh@n 100
(#)gi tal device 20 to the peripheral device. If no 5
functional connection is detected, then content in
display 24 remains in the sane orientation and the
fapdmnpadenneanetdr inaotelyoised iofdeleeirine famatiorBcongertipm ipath 63 is adopted in
twﬁleﬁﬂﬁ‘ﬁgteé@zﬁhe ﬂ?@é@éb? 26 o‘eicernfﬂnesf MQQ%béE@ﬁde le@n Bﬁ%' &Hnected

) h ﬁi@ﬁ? t%e ;:Far Oce I E‘- te eert ea % lcg is relsatlvel
981" 8?3 gethe i F?@‘é o"é sr?a?'wg B ReTROFRL 4% v
Idw rtheni content inc dispriayc24i remainssindlest sare drientbi@nciet det ferttions®f controls
28, SEehamniureanged (?@)@s'a%é&ﬂh%é/ea%%ge 559 hgseki%ﬁ\yel)}' Ib\fv‘ impedences.

functl onal caonnect’i on, IS a

0
1188 FRRBSonTR e+ o B S o et e e > R s it (s e speaters
showrt ih @igo@nin,alod @oceRsdr 26 thak teteraiinesl the (typé Jof pdriphdrilele@ed ¢onhected

té. mekpﬁab%odjlﬂ\?g)tengl{:enéﬂz Fhé mQQ Be @&\E' Qgs%giatinb h%e&&%%né&evels
with partlcular types of peripheral devices. Subsequent to the processor 26 ascertaining the

type of peripheral device (78), the processor 26 then determines the extent of rotation for the
content in the display 24 from a first orientation (the preferred orientation of use) to a second

orientation. The content may be rotated as a single entity or it may be rotated pixel-by-pixel.
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15

the sane orientation and the functions of controls 28,
30 remai n unchanged (68) as a headphone/earphone set
wowwrd43setr trigger the switch in the connect orPRRSE€USN000139

t hough they 15 are al so peripheral devices. If the
switch in the connector 22 is activated because of a
Tﬁﬁﬂﬁ&ﬁﬁé &%or%tr%lsaztS Ar@ RGF@EnQ%Q\QhIg i éﬁ(?n%teeg?of?&ﬁgg %F( z]ﬂlé gontent in
“FW@PEbéﬁﬁ@ﬁ@“%HﬁﬂnmlH‘Flgure 4), the processor 26 then
detern1nes the type of peripheral device connected to
8\%&: ?ch m Iatlso be use/d |Cec Zg)matl-gnlw P]%%tmew(:t nce ert detect
one as R 2 VR ot of PHE"SW ' Pre connec?
tr@gmmakm)hnecw dlomeonthipationdeaytbgiemplpyer ythdhe mechanical sw:tch asa

fi @?Jhb@h@é)@& i ﬁgu&% n& ‘t’cp@sugsthe |fr$5de§%é‘mﬁie?ﬁor 88 Al fHgIhe type of
I OCess O

a S
oo RefaC bt cieg o i Wit i s 25 skt gy Ao be
pessiblepwimre $®omp&@ntchmeter igl @sasi asi the first dhecke(bxe B indfigure 6) prior to
u&ﬁbt AL inf¥endridal {ieh W%E@Hnlmh@thtahfpeddf $BJih¥raf fevide Udhrcted to the
first orientation (the preferred orientation of use)
Perigblg dighdl 98¥°%%% ent at i on. The content may be rotated as
a single entity or it may be rotated pixel-by-pixel.

W-Eh& tl%pﬁ had ﬁ%ﬂ %eerIH&ﬂw'tﬁ’J]ﬁ)re%&ng 99&? &|oﬁ p?éerre%%n?;oﬁlﬁn%ﬁts of the

interc ext ent

PregRt érrYF"tPH it pall ’Eﬁ usleripog Ay jthosg rsé'é{?‘bln ?‘ﬁé"r?him copgspyed that
mhafy @dtiaiiot & endificat®hein dekils of ddsign s eohstractide neytbet hade without

[ path 63 is adopted in the

d%%@ﬁgg&ﬂnsﬁgggmﬁﬁkgﬂ%rocessor 26 determ nes the

i npedence | evel of the connected 30 peripheral device
(66). If the inpedence |evel of the connected

peri pheral device is relatively low, then content in
display 24 remains in the sane orientation and the
functions of controls 28, 30 renmmi n unchanged (70) as
a headphone/ ear phone set has relatively | ow

I npedences. |If the inpedence |evel of the connected
peri pheral device is relatively high (like the
speakers shown in Figure 4), the processor 26 then
determines the type of peripheral device connected 35
to the portable digital device 20. This may be done by
associ ating ranges of inpedence levels wth
particul ar types of peripheral devices. Subsequent to
t he processor 26 ascertaining the type of periphera
device (78), the processor 26 then determ nes the
extent of rotation for the content in the display 24
froma first orientation (the preferred orientation of
use) to a second orientation. The content may be
rotated as a single entity or it nmay be rotated

pi xel - by-pi xel . 5 WD 2007/ 145597 PCT/ SG2007/ 000139
The functions of controls 28, 30 are interchanged only
if the extent of rotation of the content in the

di splay 24 is greater than 1000 (74). The nechani ca
swtch may al so be used in conbination with the.

i npedence nmeter to detect 5 the functiona

connection. The conbinati on may be enployed with the
mechani cal switch as a
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first check (box 64 in Figure 6) prior to using the
i npedence neter for determ ning the type of
w@eoo7pspal devi ce connected to the portabl e dp@i/B62007/000139
devi ce 20. The converse may al so be possible, where
the I npedence neter is used as the first check (box 66
g gure 6) prior to using the mechanical switch for
eterm ning the type of peripheral device connected to
the 10 portable digital device 20. Wilst there has
1been Adegabid &gl devict Ineludiog:egoi ng description preferred
enbo |E§ %s of the -present invention, it wll be
unders those skilled in the technol og y
concernﬁ%CGSQOh&?t' rotatgycopignt o g te dipiam frere &t firg resientation to a
s6@hdblight#@bn; desi gn or construction may be nmade w t hout
15 departi fromthe esent v ion. 6 WO i
20077 ERieE stk et P B e SRl o ] rinprgheoe: ane
di gi Behleaddwd centroiddvigel$ fey contrglling 8tplbas)y twasopergiional dunstigns of the
pbdble difidideiee;cont ent shown on the di spl ay froma f| rst

orien atJo to a econd gri atJon nnec
conn& ?re'an 8 reoptrpt %}gyv{tacm gwedﬁ? ﬁq IS e&l&({/ma(t’lga ly d’otggeg from 2 first
opentatiph o al seceni arientatiomcby tie prasassor when edwrictiolal dennedies to the

pE@Jhe:%PJvachthdagu% heasinetyo operational functions of
the portable d|g|% devi ce; 10 wherein the content

shown on the display is automatically rotated froma
2f i r stThe @pitabiet ddvicorast daimed &t daich O Wiemiattheoat loyst tthe operational

fﬂc%@%?é)g 184 roth {hH rb%dp%ﬁtlpns(ﬁ%n Q@&?dnpé?ﬁ Qkut) tE)%ckwards |ncrease

peri pheral device 1S nade_using the connec
VB’B?’F’aﬂﬂc?aﬁeev‘?'%e a?'eEPhPPré’dfp'lah "lﬂ"%u"ﬁ‘r fe'e%ﬂe‘?’ef"ﬁp"% E‘°‘é‘t right,
skleasrtontdisplap meveaip, emibdelectbborf disptdyinonne dewre sel ect ed from

t he group conprising: skip forwards, skip backwards,

i ncrease volunme, decrease vol une, selector on dis Iay
3mpve Thepertable dpvica asrclaipeddn slaimal, whereia the qRpector is@ fe'e?'e feceptor
00 thediyS kélyctatDivam Uik, grasl ceprabiyos eahdliesptiay UBB oti@ator, an

I%}Eggfco[?\%cttoqbdnlﬁ a%%‘b# &ﬁg%%nn%lztgt med in claiml, wherein

connect or I'e receptor 20 of the type
selected fromthe group conprising: a earphone jack, a
4USB auepetbRldeviedas ¢ifilnkd bh3dm apwheein tHe, pe&ﬂilféraﬂt device is selected

fr%r qge n%gtgpacro}élgﬁscf%g%et o? aréhongp% thoorf R@al?ihﬁ ngg %?of% eakers and a

el n’'the per eral’
“Sféle?cttaé‘élce"’?'r omthe group conprising: a set of
ear phones, a set of headphones, a set of speakers, and

5‘?‘ 2q‘he por?ab%S evnce g agi%le\cf ?nr ¢laim 1, wherein the rotation is selected from the
group comprising: 90° and 180°.

6. The portabie device as claimed in ciaim 1, wherein the rotation depends on the
peripheral device.

7. The portable device as claimed in claim 1, wherein the functional connection is
detected by the processor using means selected from the group selected from: a mechanical

switch, an impedence meter and a combination of the aforementioned.

8. The portable device as claimed in claim 1 is selected from the group comprising: a
media player, a mobile telephone, and a portable digital assistant (PDA).
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5. The portable device as clained in claim1l1, wherein
the rotation is selected fromthe group conprising:
wO@00aness280. 30 6. The portabl e device as cl ai PFEISGIN07/000139

claim1, wherein the rotation depends on the
peripheral device. 7. The portable device as clainmed

' n CJfl?é gb%bm“ﬁl&/fc@d% élgﬁeé W%Ea‘npqabvh&glﬂntﬁfta't Q&éf ?NO ﬁ?eratmg

detecte rocessor using nmeans selecte
fuf‘ﬂ@"@?fdﬁﬁ)até‘ﬁsbt&’f’ é@‘t’ﬂ@r‘ﬂf’esaar?ré%‘ﬂ'aﬁlcélbll'"terS'E?”Q%f e, a”aﬂ’?te"t of
rotatprecfenntentRév@T onaneldisplayaidreatatthanmool t he
af orenenti oned. 8. The portabl e device as clalned in
claiml1l is selected fromthe group conprising
1Gredi Bhepastpllp devicerpsislainedie FHaiphb mbereiarep epnisot shamn en the display
" is Gotatedl Homasirstrigithtioh RPAsecord YManihIE 4sLéfhe®d single entity or pixel-by-
PCT/ S&007/ 000139 9. The portable device as clained
PE$1 claim 1, wherein the at |east two operati ng
functions of the at | east two control devices are
18Ut OFBhERE kof éﬁrﬁ&i&éﬂﬁ%&ﬂf@ﬂﬂﬁ‘@ 2ABet6pX e Rt p&Hable! @%@J idetAce,
. of content shown on t display is greater than 1000.
INgU4RY" The portabl e device as clainmed in claim 1,
wher einnedtingthe portabletdigithialariceon atpkephdiasgdviey: | s r ot at ed
f r 0”?':1 %rd‘clesfs%; |nQF1é %Ma%k' @%trat ge\%gﬁﬁ%s%ptﬁi g&%é\bh% ti&Sportable
d'ﬁ'?f ‘i’ﬁi(d’ef‘%ﬁhe B%Ttpa?fﬁ'tqeﬁ'ﬁ ‘B)d reconfiguring a setup of a
por t eidtieg thegiohiaht shewn drethe disPlay ot thadiongple digiteh @etid¢enigond lafirst
oRthiaPbS ilsbilnidly! ce Lo a peripheral device a
processor portable digital device detecting the
connection of the portable digital device to the
1per | piemathod @g | cmedaindeldint At ifurteit tmelumﬁmtm&hasgmmt iedst two

4@10%! %%f’i‘%s Q)ff aF Iggst R E&mhledlec& P&“Yébféedlé &P&Ev% wPﬁg an

entation to a econ
exient plgatatien o paitenbehowR oB fheidippiey is gf‘iﬁtet’ H’@P 1991cl udi ng

i nterchanging at |east two operational functions of

1?1: ! ?I@esrbme]thgpas c?a%gdqlw clg ﬁ\VPC%l?ergIn thtet}i?legé? M@&Heﬁati%ﬁg}uha’ons are
evi ce Ion O cont ent, snown on
Setlfh’éaddfr%’bl i 07 gr@pg?cé‘l*i’t”é'ﬁg 't Héph foreds. 9@ bxkwaHe ReeaRsdveeme.
détreab@Réluhé) seleatonmonldispiyhaswvei1er, lsBiectért onl dpBly oM right, selector on

dlgﬁ#p ve%nazlndfsglgagr o%rc]i?\/\g%g%ovesilwﬁﬁ ed fromthe group

I'p backwards, increase
vol une, decrease vol une, selector on dlsplay nove

14.ef t ThesmbtBsd & cldiedlinRindY 1, FNéRIN thg PbriabRedidialt dWic® R connected
todtlhg’ ppleﬁyherr'g? devul:'leD USlr%n%at%ﬁLge %Er%%ctgrg oqltﬁeo ky% s&%é’tgd grgr\'ﬁn the group
comprising: a earphone jack, a USB connector, an IEEE1394 connector, and a proprietary

connector.

15. The method as claimed in claim 11, wherein the peripheral device is selected from
the group comprising: a set of earphones, a set of headphones, a set of speakers, and a

wireless transceiver.

16. The method as claimed in claim 11, wherein the rotation is selected from the group

comprising: 90° and 180°.

17. The method as claimed in claim 11, wherein the rotation depends on the peripheral

device.
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25 14. The method as clained in claim11l, wherein the
portable digital device is connected to the
w@es7pkeseal devi ce using mat chi ng connect ors oPCT/B€2007/000139
type selected fromthe group conprising: a earphone
jack, a USB connector, an |EEE1394 connector, and a

1d° ro pfﬂe%é\&%d as\(:l\ﬁglnl%ﬁ tu? E|ﬁ|ﬂ3p1 %ere-ﬂhlﬁ @g{ng&%n%?’ tI'ReI &Jn@ﬁg di é;ltal

eri pheral device 1s select
dqucertﬁ the wen@re@uﬁevwn@fi?tgthgbv the gropesser using mﬂ?ﬁége'e%edsf&m the
gr6fp SarebalTane S macharical Glvit) @a kp&ienc@detar and 4 ebratsisation of the
aft ann%gé er. 35 16. The nethod as clained in claim 11,
WREFEI°A*Y he rotation is selected fromthe group
conprising: 90 and 180. 17. The nethod as clained in

1| ai Theldethd &Y Qhifvel hﬁclétﬁlt At W&eﬂﬂﬁ@ﬁ&@bl@m@tbﬁdewce is selected

h Il d
EEES0 OB So = TE PRI U A RIoRP o 7 PLFRlF ot

askistantfRBARI n t he connection of the portable digital
device to the peripheral device is detected by the
rocessor using neans selected fr n1the

el cteametob i Cameddn AR A et e aRenFRUR e dhs dedey o

rotatedl fmcaofivitiorieritation tad sdched orghiaticerss rettmemaemgle sntitPor piHekby-pixel.
method as clained in claim111l, wherein the portable
digital device is selected fromthe group conpri sing:

a nmedia player, a nobile tel ephone, and a portable
digital assistant (PDA). 10 20. The nethod as cl ai ned
in claim1l, wherein the content shown on the display

is rotated froma first orientation to a second
orientation as either a single entity or

pi xel - by-pi xel. 9



