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WD 2006/ 110108 PCT/ 82006/ 000066 Data Storage Device
Wi th Audio Capability Field of the Invention This
invention relates to a data storage device with audio
capability and refers particularly, through not
axehohysdsy, to a portable data storage deV'F@w@&hPmﬁmme
non- volatile nmenory able tq be used for storage
audi o to be reproduced using a host. Background of
the Invention There are many known, portable data
st or age device WS n n voI til I for the
st orage of the étog‘al%ﬁe‘"?mW' #d@ degérpg'ﬁyvol atile
menory used include fIash menory, and mniature hard
dri veisid oHOwENedtionsuch devi ces cannot be used for
audi 0. There are al so many, known portable audio
storage and pl ayi ng devi ces such as, for exanple MP3
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with a host For the reproduction to ta ace
host nust have a conpati bl e audi o processing system
f or Bedgdiungofahdinvepticoducti on to take place. Exanples
of such hosts include conputers Wi th sound syst ens,
speakers with e and so
e SEeD aEaTBy kot Rodes SR e e S s
doesiondte dage oA theclipat Blemelenvfdicongprgelds siefmey et Beyde
I ncl yghhRgrd6Cadi MgaturSuaiaRIFiys OFokde, dudlv edvickotanhat be used
accogq gpe wth a first preferred aspect there is
prOV|de a data storage device wth audio capability.
The data storage device conprises a non-volatile
MenoiTiert o alss trana dgeovof podaticoaugdin dioroel eriathying feviced eedbdisng

audi @, C@&r@ples W@ %Qa tler t\/‘?@ené\@n s%ﬂ | c@%éés Gre MEBDLYed @ audio
enabl e a A control

conn é%olrﬁiaﬁ%i §1e¥ 8rre uP C%conljuncuon i}ea%ﬂhones rﬁgr‘gergd spf_eakers or
separttitigs. Hosed WA Toel ferdie emRe loitHg PigPealiBABH Mt i)
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for prOV|d|ng data transfer between the non-volatile

fﬁ%%@ﬁg %ﬁ%%&%g devi ce. The decoder and WO

2006/ 6/ 000066 2 the serial bridge may

be provided in a single application-specific

i nt egn atcedar@k Mt ticst preferred aspect there is provided a data storage device
with audio capability. The data storage device comprises a non-volalile memory for
storage of data and a decoder for decoding audio data stored in the non-volatile
memory to enable playback of the audio data. A control connection is for receiving
control commands from a separate host device for controlling playback of the audio
data by the decoder, an audio output is to provide decoded audio data from the
decoder to the separate host device, and a power connection is to receive power

from the separate host device.

The data storage device may further comprise a serial bridge for providing data
transfer between the non-volatile memory and an external device. The decoder and



The serial bridge may be for transferring data from an
external device to the non- volatile nenory over a
separate data connection. According to another aspect
there is provided a nethod of playing back audi o data
SlcPimehensa data storage device. The nethod $08880066
plugging the data storage device into a host device,
recei ving power at the data storage device fromthe
host device, and receiving pl ayback control signals
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data, a control connection to receive contro
commgua@mgr@na, tri@en @gfectduiecie dreded ot dudlol plagpack device

| ayback .o e
gu tayct?rr%:ptnsmgpa 105? 8(%%% d gQ%ﬁoné(e Ldies QQ{;‘@%@,EQ Tﬁ@ h@g.lel%u@;

eco

audl o at a
to t Pfénnﬂasstw%fa‘ﬁx?é@k cEHPsder BENEPg %08‘1‘1%06‘% %\’T ‘tP‘ E? %%yéu ve
powebt dutiioya dohieo! seperta e plogding dényt ofdhe chiio! eamimagdsath &

t h e BRRS ingle Wr ‘Pe%etﬁﬁ@’ d&@de@ RO hata. TRARPDRBR Hatafi b dBLS:,

ovi EEREY 1 ErERIC aNpH Peosshsya® ARl e Bbg R

t r angfterstoradgn dhst @nﬁ@@twe@ﬁmw@ pRsHe wiYhzet Pieh v @af%r‘ﬂj
an extondhnec@@ Vo @esive ThroathaanBie tteinon demop b o olSB

dat a @%@f’?ft hé Qudnoa@atal Eﬁﬁe %g(%ﬂerdé't ﬁidlo(bg{;}[he@tptdi’ﬁe dacoli®d] e

connec I nsertion I a_ dat t
devi @& gt g te Ogoes o PEf el o b °°"”‘C’IFh BFeche?
decodederduditie sdearale haydaviothpri se an  anal og audi o
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connegtricots for WEh2O0H/ dkhE08ePET h@@@@@@ﬂ@@@'@ @ad argexternal
device. The data connection may be a USB data connection, an IEEE 1394 data
connection, a male connector for insertion into a data socket of the hast device, a
male USB or IEEE 1304 connector. The decoded audio data may comprise an
analog audio signal or a digital bitstream. The digital bitstream may be sujtable as
input fo a digital amplifier.

The control connection and the power connection may be provided as a unitary
connection or as sepatate connections.



The data storage device may further conprise a
plurality of elongate grooves in an outer surface of
the data storage device, the control connection being

| ocated in at |east one first groove of the plurality
afog5eQues, the audi o output being at |east pEEscaMdLRse
connection located in at | eagt one second groove of

the plurality of grooves, and the power connection
being located in at |east one third groove of the
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t hi r dbfgioowsse. Preferably, the power connection extends
for the full Iength of the at [|east one third groove.
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dat a tg‘fdoqf%?@j% d@f\?iaelé *F%PW@h@nwm g &fﬁhecf\d’i Tensthet ihe !
of tHesstaesirdbopage device relative to the separate
host device. The cont roI connecti on and t he audi o
connegti on froma fi

gl Tty R A O R A A
or der'“it’ Pae qf Hie phieadiyne? greavenfar onndwetive rentha | Wil the control

understeoghnandaudpadiplty arptte foRér@onnbdiagt i cal ef fect,
there shall now be described by way of non-limt ative
examl.e on greferred enbodi nents of the present

i nvent°gA@ S‘fwa@ tRYSR PR B CHriRi? KAy exierdingrlegiiginglly of
t he decdavpdergdandpyvice foustsudtuicwesctmiantitiog sf therdathstodge device

Fi guriglathe kShdecp@b@PeGtbNR. Vi ew of first embodi ment;
Figure 2 is a block diagramof the architecture of the

first_enbodi ment ure 3 is block diagramof the
firstthespbel CI%‘WPNOP@P%%P pediqgnngetion ey exEng fpre adisf endaf the
scherdta storage@evicef the first enmbodi nent used with a
first host Fi gure 5is a schematic view of the first

enbo%gg g t I}) a isecond host; WD 2006/ 110108
PCT/ Wﬁtﬂﬂ?% PVt e 6 is a schematic view of
the first enbodi nment for use with a third host;
In order that the present invention may be fully understood and readily put into
practical effect, there shali now be described by way of non-limitative example only
prefemmed embodiments of the present invention, the description being with
reference to the accompanying illustrative drawings in which:

Figure 1 is a perspective view of first embodiment;

Figure 2 is a block diagram of the architecture of the first embodiment;

Figure 3 is block diagram of the flrst embodiment relative to a host;

Figure 4 Is a schematic view of the first embodiment used with a first host;
Figure 5 is a schematic view of the ﬁfst embodiment used with a second host;
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Figure 7 is a schematic view of the first enbodi nment

for use with a fourth host; Figure 8 is a perspective

view of a second enbodinment; Figure 9 is a top view of

the second enbodinent; Figure 10 is a front view of
»EERN@ enbodi nent; Figure 11 is a rear]%h%%h&fmmmm
e second enbodi ment; Figuge 12 is a side view

the second enbodi ment; Figure 13 Is an enl arged

perspective vi ew of the Iatch of the second

enbo is,a flowchart of the
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As shown, the nenory

12 dg%%?g?Fg§ﬁmm§#ﬁvmggfm&%Wﬁ¢n hard disk. A
cont FigluteehO is Bfrgnview of Giepeand etelddin®hie devi ce 10 uses a
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ho st i ncl ude a
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The rmatie termnal 14 may be, for exanple, a USB

ter mFglﬁte s ?‘{}M’ cﬁg't;of:lh%% er&t%ﬁmﬁﬁltderr%g ert. he port wl|

be a data soc An “appropriate inter ace for male
terminal 14 is provided. Digital data can be
down|letailed Degerigton o rePOeféroiinmdimaner 40 using nale
termnal 14, and unloaded fron1device 10 to conputer
40 u The do
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dat a nop¥o ett'%weracrby?— néﬁS‘WYP dbe rempg id Mpy b2 flaspaigimer. d0e
al so ritsisz@risaud catermieciiaprdded.enote from mal e

term nal 14. Preferably mal e term nal 14is at the
first_end 32 of dev and connect or

in a 85U 1hEE 3 Tats’f*ef@@e'. t‘:’feaz Firehendyi "58?"58 éﬂto f%@d
secondthengrgpondingtrop (nosthefraioe a2bst domeutes d@.oHebst emabutseitthg
r enmDtrgayf ikdhitte Bl eémerbalwhﬂaﬁ M0 NERCH B be2RplayRY THREMAE
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st ri pdrevivied c Gitfidckaresn be dmvtnicadiddrie dedmn@dibarempearid widge
conn erﬁ%i@feﬁmnaﬂ‘ ﬁ@‘é{ﬁ& un[o‘é&%ﬂ%ﬁtd@ﬂ& 10Rb Fonfple: @Q&K&Baie terminal
conneg connect

connect 3&% dovgﬁo\é a9 ﬁ"{g AgeFine sy @ ﬂﬁ’oﬁﬁdstg’ocﬁ'ﬂ‘g'@? 6$s ¢ flgital data
showris stelisé by emielstiomenay #2acl udes  connections 22 for
power (one of which is ground), audio in and out

connegllong Y& 2996 Lh8d ABn bl 272908 982088 terminat 1a.
Preferably, male terminal 14 is at the first end 32 of device 10, and connector 20 Is
on or in a top surface 21 of device 10 at or adjacent the second end 34 of top
surface 21, the second end being remote from male terminal 14, Connhector 20
may be of any suitable fype of connector able to convey audio signals, power, as
well as control signals. For example, they may be finger connectors (as shown), or
stripline connectors, cenfreline connectors, card edge connecters, drawer
connectors, ptn and socket connectors, keyboard connectors, spring probe
connectors, and a finger-latching connectors. As shown, the connector 20 includes
connections 22 for power (one of which is ground), audio in and out connections
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5 24, and control in and out connections 26. The
nunber of audi o connections 24 may be as required or
desired. The connections 24 are operatively connected
to an application specific integrated circuit 28 that
G b@kARi@AN audi o coder/decoder such as, forpexailcBoooss
an MP3 coder/decoder, digital/anal og converters, as
well as a serial bridge for transferring audio

bet ween nmenory 12 and an external host 30. The seria
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or angﬁez?ﬁ%nnt%?ﬁ i gut cg&%&{o% 26C Oﬁmg Dmoer Pﬁs %ﬁlo CO!}Q&C&IPI&S
|nqu“Wﬁ?S%@HW@6WH@§FFonS 24 can be encoded, and
stored in nenory 12 via controller 16. Also audi o
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of t hetfRests A0 ohdgndevi ce 10 to enabl e the
reproduction or playback of audio from device 10, and

a display 56 for displaying various reproduction
f uncidgiest seHhagmifagimentad igire 1 torruaedkwitvagiray hast 50. The host

equalsp sat poosares Bpdaker@nit widbu®an Saitid. 1t Ao fﬁﬁﬁe&n@é 10TBYs
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58 for engaging connections 22, 24, 26 to supply power to device 10, o receive
audio from device 10, and for sending control signals or instiuclions to device 10.
There Is no data port corresponding to male connector 14. All audio is sent from
device 10 to host 50 using connections 24, 58. The audio is sent from device 10
after being decoded by the decoder In ASIC 28. Preferably, the audio Is also
converted to analog before being sent to host 50. In this way, host 50 does not
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after being decoded by the decoder in ASIC 28.
Preferably, the audio is also converted to anal og
bef ore being sent to host 50. In this way, host 50
does not WD 2006/ 110108 PCT/ S&006/ 000066 6 require a
anal og converter. Thus any form
g%gw%ﬁjgggused and any forjm of coder/decog& §$$m“
device 10. As Iong as connections 24, 58 are
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device 10 is not oper
connected to player 80 has a connector block 86 at an
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and power connection
unitary connection. The second enbodlnent IS
i | | u¥tdustiedofipowdFisguptiekte Seti@ 103rom e hévemaEEOREd to provide

control signals to device 10 from the host. Therefore, the control connections 26
and power connection 22 may be provided as a unitary connection.

The second embodiment is illustrated in Figures 8 to 13. In the second
embodiment  like components have like reference numerals but with a prefix
number 2. The principal difference of the second embodiment over the first
embodiment is in the connector 220 of the device 210. Here, the connector 220



enbodi nent |i ke conponents have |ike reference
nunerals but with a prefix nunber 2. The princi pal
di fference of the second enbodi nent over the first
enbodi ment is in the connector 220 of the device 210.
connector 220 WD 2006/ 110108 ,
m&@gﬁl 000066 7 conpri ses connect i on 225 1$§F006/000066
power, audio in and out connections 224, and control
in and out connections 226. Each of the connections
222, 224 and 226 is |ocated within an el ongate groove
223 iRMHRCLPREINRN TG 191 ROME Bk b B oyt forngetion 224, 5Kl control
devi dear@bOt coieetiogy 226ves 223 are generally U shaped,
al t hough ot her shapes such as, for exanple, V-shaped,
may be ufslsd. The connections 222, 224 and 226 are
f or med bR PRENETINE 28¢: 23f G &% s booated Witinuan Aepoaerasye
nor e 288 in aa exlerdiing waind the optinfasé 2 ohddvics 210aMmbe hrases 2a3cire
t hus g@n&ally Weneleal dioudfh o - v
The %?Q’ngt%hoﬁi 2 2@%54%R%§%&Q5§r %%F%%ﬁ’ g‘gé&t 'ﬁéy
full “PERGE n "SEOTRECTSGEEE 35930 7 forneganithegyallg glegrooves
| engt?R3 BFludingeone gf Berg of a2R8 walkihetheidalkls, atdiespaweius are
conneetdrainsf B Qan@@@?chs}‘tw grbtﬂ@s.{ ?He'corhr\%gl%ﬁéh?f 223%?@ 226 -
gr oo ol, .connec ns en Qr
part \{%ﬁleé%gq’ fo{ Eg fl ﬁ%g{}?eoé thezgé%p,vesa%%’ ?rhaepaé‘u‘gi)ﬁbe length of the
conn&EPVGrr=d 2 ArefpgliviptBe B aetnefipips222 2Remshprythe ffdength of
cont rthe groavenAsché oomsrol 23 thettiys 228 @Rdld for an biileorsRCPREes
end 234.andhg £00% | ’ - I RC
secorégl eqd 2%32%9%3&%0{?2234 ﬁ%g/gggﬁmﬂ Fiﬁ%%nﬁgdr?g g‘%tﬂ%’?%’
si de SRAFTENHFC JPHBULY "om Hre se08d Ry34230 i ncl udes a
plurality of contacts 258 that extend downwardly to
engagee eaHeegid 28 Sre2 3s adfaldnt RhedRB ehd123 DO YRS ddddndly
The ‘?r%@.%ﬁ&&%o@%ﬁ f@%o &OOVQA'&% of any suitable shape or
[ & bl a es, as sho

si ze; or may wn. If the contacts 258
are bl ades, they should be sized and shaped to be able
t o erterhograovesd@28 phanddty ofadestagd @68 thaC alterd folvagdrdiwitd h

CONNeR§dye Rsnnddidns 22242206 Z:46s %ﬁé\vewﬁﬂ. THS o%c{é%E%@%@ ?eo .

to cqnnect . ont act pins .. The cont

R et LSS R M D S o -
cont &6 Pigsiendhey ppuidde sizen padeshapsd do lod abtstte iputer] gravpest 228 tand
for astie oletticanshted witd benediisarzt, J2i AGd 2BPad B B Being able

| Nt Qs BbnnSdt WRYorRRt SRPHsAl e ﬁ%ﬁggﬁ %%Faud%%n&e%&%?%%
pi ns O225 gle ﬁf an%bsw tabl e shape, and maé_ ext énd
"t ol AP B e oY aleetpins 285 o4y ag dectid rpa
pr ov iffeatdip HandardiThe contchoins 222 5By e lvdegral pr opgbe separate
connesihpddentt. Tas @abipins |2|Qs b B dKaMy éti]ﬁéﬂli@s%% %ﬁﬁnf Wéx!ﬁnd
ass S al _part. o e of . eac
go nn é%%@@%‘@@% 88%‘%% Q%énta’ aﬁ‘g 6 qf’ﬁelﬁisa"ﬁ’i"g@ r%‘?%'dp%a”dm contacts
sel f 26} Baf argeraceisatioaderevithme t he

In this way contacts 2568 will pass along a substantial part of the length of each
connection 222, 224 and 226 thus providing & seff-cleaning action each time the
device 210 is inserted and each time the device 210 removed. This cleaning is
enhanced due to the contacts 258 engaging the connections 222, 224 and 226 as
they commence insertion. Furthermore, as connections 222, 224 and 226 are
preferably located wholly within the grooves 223 {i.e, do nol extend beyond the
boundaries of greoves 223) they should be beyond being able to be touched by a



device 210 is inserted and each tine the device 210
renmoved. This cleaning is enhanced due to the
contacts 258 engagi ng the connections 222, 224 and 226
as they commence insertion. Furthernore, as

loQRS 222, 224 and 226 are preferably,
&ﬁ@?ﬁ@hgﬁ hin the grooves 223 (i.e. do not ei#ﬁgéﬁﬁ%%mO“
beyond the boundaries of grooves 223) they should be
beyond being able to be touched by a WO 2006/ 110108

PCT/ SG2006/ 000066 8 Th t
of | CoRaotY DR a3 S 9 Aol LB Al

per sidrpatspiationwill He ridlacadeduced. The device 210 is al so
provided with a keyway 208 to assist in accurately

| ocatin device 210 ost 230 d 10

dovi 5 B1er TR oBHIPE NP b Panosd Par Fosiecy 'A“r‘%“’“gt
230 bedcert) ibbishZB0i aveldy aseid ift fevise atisttemawrecwewé

208 o8k S‘éf@@bé(n serfed ihtb! REK 2N TAS kdyaRy B8 I’sf;:@éf@ab?.y?él a

and a sjde evi c

i nt e#‘“‘f“é‘?’é“f % ?Jﬁacg %ﬁ%ﬂgﬁ Bl agi%logﬂé%e%% 5 %Sg%m intorfere

Al t emitacdnoestions 282, 28Haid 326n &lrgativebinr iditipsHY OB of iR Ol
gr OOVRSyredded iﬁ@haﬁ?&:e%ﬁ@ﬁ@@saﬁ i@Brddnyesit ‘®tto"drdvidera KeFayt o

50 ‘8 " n tact
S i B AR,

keyway 208 nay be at any other suitable | ocation such
as f olweex ankawaa2gsunet bomrt efy ethai sidablenideatipre sishsts 6f
devi %Qan?p?eog i«%&:oga\ea QI@&Q‘QHGQI‘W HRYIE fevicd b, oRthel Has@ofSdedles

of device referably there is prOV|ded a latch

206. QﬁFéFE?ﬁﬁ?Vd@W§t&ﬁ 206 is a spring-loading |atch
of the well known "press to insert; press to rel ease”
form Such a latch is shown in Figures 8, 11 and 12,
and imefasbiathéennabicee afl@cnzdenPEiegliy dattiB206The spripgddeding

206 has, & it?e%éflrkn&rgw4“p%§ B iR cRONEAMS (diR6& I6rm2 (lich Badichray

be enerall consi.d s ap f
a maj S&Pwré'éé: o 8,o1f1 agd gg a@? g\ emz)ﬁ vgﬂ}m ﬂng n%d?ee1§ t?ﬁspigtcﬁ’
any Jt0Rbes swichdbt witshepeave messaa% &ﬁf WAP% %ﬂ%ﬂ%{ﬁf"@a’e%
rel ea&%@br}vﬂxwﬁﬁﬁ@th& ehdpber ﬁmﬁ;oﬂsegtﬁerm oDdircle Thavegat it tay2i@ot

is in n&mﬁ%er & a\é%%hép@ aﬁ'h Aaﬂ:ﬁ 20!9;@ a@dp@d %Prl;emW redbitl BOdin kS

i nserteéd ca 4
o opintitie a2 e b B doar ansBelT farpE Aotk
204 magertbie fompetet irevarde pugdhotihcassaaish 3P4 tolpaerdie ¢rabie e
W th gnebsdgwo pins 201 in host 230 (Figures 8, 11
and 12); or the catch(es) 204 may be in host 230 and
the device 210 may have the |n(s 201 (Fi 13)
The i Fietdakeh 2ty Zened eeilh%rnornb aleeoftiep %‘%ﬁé% ‘E!‘ﬁ i
and ppifs 2A1n KRUSBIFIGORS Hat angil2)sor AREcatch(enAid mambain, hpet

tr gl ¢ O%O%% fie 4te 2 m%H%\J@thg BRRERY BRse #82. This
The initial push and then retease fo engage catch 204 and pin 201 causes contact
plns 225 to move relative to contacts 268 for audio connections 222. This relative

movement of contacts 258 between contact pins 225 provides a furiner cleaning
action of contacts 258 and contact pins 225 during both Insertion and removal of

device 210.
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novenent of contacts 258 between contact pins 225
provides a further cleaning action of contacts 258
and contact pins 225 during both Insertion and renoval
of device 210. WD 2006/ 110108 PCT/ 5G2006/ 000066 9

r 227 may not have a connector and
SE@%@@@@”@or a possi ble spegcial connection ﬁﬁ%%gﬁwmmmﬁ
shown). The nunber of grooves 223 should be at | east
the sanme as the nunber of connectors 222, 224 and
226, and the nunber of contacts 258 should be the
saneOrEsIredYe 226 MAY nak iAS e copRecio AMLR B et Tormpagiple
226. sphéial Sbrab&ioh @BGHEN). CTHe newiied bf @dyes22@stanid beal lgast the

: gr i aﬂ’l%l as ]Iﬁé nut%gié} om?)}{ne@lBFs 29? 254? Qrgi dz% anll Uﬂlﬁ nﬁlﬁﬂéi‘- of tdiRcue

al t e%ﬁ*?éf‘?‘\ﬁée)ﬁhe %ﬁ%ﬂs fB? '@%’"r\'f”ib%fr?f mmﬂ?és 286@%% 89%7%520,
220 and the male term nal 14, 214 being used at (he
same,d Le, éB?Ve P&\n&)&vr 34 284 Qﬁtnfa@‘\b&idameﬁ@ﬁa%anoﬂfe Uad at

operati on

eratin ont
The haspme Hue dp%to iy %%?an)é onFﬁE’(ﬁ\p%a?ligr a]%ér}a Jveby %

cont prevanim of Gewbirectpdf 220 the utpler tetriah, 2Hsbeing used at

I 11 ugk sahehne HRPR: Byhd e@@tVdnfé%té'che 248y opbiatid’mgaf kHRSpEfatrd

I nto_host extern evi 0
(1406355t‘°‘"’t?f Conég?{t &oﬁﬁ% as ﬁaes?3 g v qffg F@Eﬁe cg%%eg}eor
i s bednfigleus@dil PR arpglr qygnebys i ptat nHpanrige frdeesiQuf e
of t BandP¥REd aslhet 30 qat dodiputsigalasdevibe 40}, 200 Wi 40), dis

r equ%ﬂ%‘?lﬁzr qgerieg (lltf%‘l)t Qﬁcf@%mngct&oi@r\%ﬁ%'@@& 518vls %’é@ be by

dat a connect or dlsabled
( 14095tea¥iinot He ssitich & %rﬂ%@ti‘nﬂowf’“‘@bﬂg?a d’& 2ipe (o7 |
The sagbiredr Gilts teaudindenédid@3p. 2581(14p2) tegligith datgiceireaipr 14
dat a ¢.LRARREHE (140) r%me LulBQB)nebibE20aLE iOusel QMIDEL Thasub-

20, Zilﬁr(\)el esriigfl(fsfigg Aﬁfdtt ]m40c7 %‘iala(%%)%c?ngec?)h ng tfﬁh (%g)athe audlo

conn&t b-rou

ends oprragisy 20480 |'szflsaéﬁﬁ%ﬂéoﬁa%\d esesiot ta‘e%atar ?OBE%W r14 %16 Is
f or egeddigrode Sied duptdutne epdgfiedsy.ed enbodi nents of the
present invention, it wll be understood by those

skilled in the techn cong ed .t ha
vari HEnd B HoderT CRETERS i BeCaPPls aps GRafyprefared
constembedinents efdlye doserrindention. tthdlre weyseted bydhase 6%’51‘3‘%‘“‘3
pr es egbhndidy @Rick@s ihitGlnp @R 0008 Ebations iIReetelsvwddeddh or
Aprll t gndgVi ce

co %QGHO% i’ngyé %e’_r\lr:adgw Nﬁjea%-mfg‘ grqg\ttiger%%ﬁgﬁtg‘gwtce
conpr|3|ng 5 (a) non-vol atile nenory for storage of
dat a;
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- renote from

(b) a decoder for decoding audio data stored in thpc"r/s(;zooﬁl()o()oaﬁ
non-vol atile nemdry to enable playback of the, JdbiPed 12 April 2007

data; (c) a control connection for receiving control
conmands from a separate host device for controlling
pl ayback of the audio data by the decoder; 10 (d) an
-audi o output for providing decoded audio data fromthe
decoder to the separate hosif device; (e) a power
connection for receiving power fromthe separate host
device; (f) an audio connector in a formof a
plurality of elongate grooves in an outer surface t:
| OHECh&MEat a storage device, the control connection
being located in at |east one 15 first groove of the
pl dr al i 4 Yateotorage Groivcasth addbeapanili Be GtlsRkde BRE BGhpRding! €ast

sone audep %Wﬁlﬁﬁetnle% P& ggg‘d!atg] at | east one second
and the power.

groove f th ,

connect(lgon g?cﬁ’ 7 1 Jceéqf%%aﬁdﬁ %?:ltf‘ StP‘"édagfhe Bkt ooy i orvits
of the pl urBPPEyodeadgrdeloves, (g) a data connection
for trémsf er dngeoti@tian betRRfcohiREoRMIMRh AlsklaBic NERTNYe

and an. 20 SARARLLARKAR b bR.AghaEA0NCC T on being

t
fromthe dat’a au% °‘r“5 Z"rcfé’v‘fi@ed‘?c%de‘i Pulissiariam| tee daspdgr (Rt
connect ed %“'Pﬁ*?ﬁ‘%}@ﬁd@ficﬁher t he data connection or the
audi o d®@nnecHower corBectiohifie rekaing pSleOfoR@R s&l@rutle f&t Rficec! @i m

1, Whel‘(@l n %Q@dtcﬁ:@&n@ct&ﬂ%%ﬁua%mraﬁﬁ Eng%eeg??gges‘i:noﬂﬂgﬁgtsg ace
25 for i ns_elgl{]‘iheggl slora edev:cea{gea S%C niggtion-he diinat
devi ce, T2 o AR ”5% ey feertpdinet Cpd o

2 Wherein fﬁﬁ@‘)‘tﬁ%ﬁ*éﬁ@kﬂﬁﬁée&groews iths aggio optpdt peirmtal le@hehe afidio

urtlie
20

t he devi ce,cormdort iretedit di Iasiconnedt gbové &tra@]uamﬁmbro@es and
second end tﬁlafpoﬁ:&heond&ydn%ﬁng it B8y in dad.a O&Q%Er%ﬂde%ﬂge furalit
conpri si ng gaoo\yggs data connection or an | A fa
connec}| on. adS{ 4 Ti aafa storage device of claim -If

» ESRBFTEEHRY "ok MRS REAEER B ngsreeticdiaTgy dedt @
---- -t r &eTRAVBRipRTcotTrdiomiing obtatdr te: arnmhissciand
an ext er nalwhetgv ﬂ%{omttﬂi’ﬁﬁdad&&&@@ﬂewaangtra‘hh&abﬁs%l'y ahenlb 898

bei ng provigdeeh ditfer Re %im*r@ct@rp@ L CAblL@RsgPeci fic
integrated circuit. c?ata storage device of

claim4, wherein the serlal brldge transfers data from
an ex vic non, vol atile. menory.

over. aol1 %tdgal%gonr?ﬁﬁf‘i'c% i Gl T, Wﬁﬂ@da@‘fé"éf“m oppTapsA gonnector
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3 | The data storage device as claimed in claim 2, wherein the data connection Is at a first
end of the device, and the audio connector is adjacent a second end of the device, the
data connection compnsmg a USB data connection or an IEEE 1394 data connecﬁon

k1t ) '

Y The déi'té"EIorage device of claim 1, flithér tomprsing & serié!"ﬁ?iaﬁg“faf”ﬁfﬁﬁaiﬁ@'?;lé‘téi'”
transfer between the non-volatile memory and an external device, the decoder and the
serial bridge being provided in a single application-specific integrated circuit.

35 5,

The data storage device of claim 4, wherein the serial bridge transfers data from an

- extesnal device fo the non-volatile memory. over.a data connection... .. -

Amended Sheet
IPEA/AU
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6. The data storage device of claim1, wherein thepor/c;2006/000066
decoded audi o data conprises an .anal og audio S|gnﬁl.. d 12 April 2007
7. The data storage device as clained in claim1, cearve pri
wherein the plurality of grooves extend for 5 the

| ength of the outer surface and the control connection
extends for a part of the length of the at |east one

first groove, the at | east one ‘audi o connection

conprising at |east one contact pin in the at | east
on%lsec&ngmgqgog _and the power connection extends

for at |east & géa"lrcf of gipim gergi the degeded i dataompliseg pargies

10 8 ThH¥Yigiged st orage device clained in claimi1,

wherei n the power connection extends for the ful

l engt h 'ﬁ%ﬁ dettemforﬁte dé\f%? %::C!ﬁ%%tﬁ%!grlg lr‘lgnlfh gfgtﬂg aﬁﬂ){yg? g;r]ooilrtaﬁh gxteql(? ;:ora

;storagg,

qu@CP as c

separ at ielength o t%eecwe&%zrfacg Wicg@g cepngstion eddns fyr agfirt of the length

cont actheslddes o firce xrome teryedstvhOauan ©nedtiok BfhpRing badabtboe

of groawest §ion the kbie&OMD YL IdR.SONE RS Bo%&oﬁueﬁtﬂ?ex?e‘%&tf{roaf
d the power

connectd,ann.t #8. a4di nection, an
connect | on.pa 10. e%h%gtaﬁqﬁr §rto%vre'age device clainmed in

claiml, further conprising a keyway extendi ng

0] ohgi t d65 e dtojage Hevich daidet ia clsit OF @gein BHR\bbwaR odnfcticR REAEY 18I

20

25

COr r ectthedlieByut Athk @Neafond th@ gdaea 20 storage device
relative to the separate host device. 11. An audio

pl ayba vice conprising: a host device conprising:
(a? au eogaﬁ gi’/rﬁg:fc‘%v‘geo?ﬁ FHTE i® GRmpk GUsrelt g serarter st device
conmund¥"PfisE @ pikalitysf epplbdodecrafr ext@Bingindéng of tdp)uraity EQIRbVEDD:
connec t@wucfive reoficowithChd) ghn @i kadbdctioRf thd Ao CORELR and the power
commangdsiectidhC) an audi o i nput for receiving decoded
audi o data; and (d) a renovabl e data storage device
co rising. (i) non-volatile nmenory for storage of
data; 38 FF g}‘”%?e dedsdsined br clafe ¢.odiergroaudho = detay stofirgd
i Nt helormyingly| cAthiel datansrme yeico for @nadal eorphayibatln afinthe
audi 0 dabgadevick rla)ivedo IRORLSM hoQARECL T ON toO receive -
control conmands fromthe host device for controlling
ph@ybagkugfit ekaudio data by the decoder (iv) a.”.
audi o out'put tE" prvicte™Becoded audio data fromthe
decodet oetgeiReomrsgshost devi ce; (v) a power connection
to recel veapoveybdr omdiNer SR abRoNOShade ¥k G€; playback of
Anended Shggb,; | PEA/ AU

(&) a control connector for providing output of the control commands;
- (e) an audio input for receiving decoded audio data; and

-(.d) a removable data storage device comprising:

N non-volatile memory for storage of data:
30 - (i) & decoder for decoding'aud‘io data stored in the non-velatile memory to
: enable playback of the audio data; '
(i) & control connection to receive control éommar.l-aé from the .host device -
' for controﬂing playback of the audio data by the decoder
{iv) an sudio cutpul {o provide decoded audio data from the decoder o the
35. host device;
{v) @ power connection to receive power from the separate host device;

Amended Sheet
IPEA/AU
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audi o connector in the formof a plurality of e
grooves in an outer surface of the data storage
device, the control connection being located in at

| east one first groove of the plurality of grooves,
the audio output being at |east one audi o connection
| ocated in at |east one secdAd 5 groove of the
plurality of grooves, and the power connection being

| ocated in af | eaﬁ%&dlo%r%e&tﬁ'mrtge f%%?é’ﬁur%! y & hlgnsqg Igrooves

of grooves (vili ) a 9 connectl on

dat a bet ween t he“RoH-3of dts 48 shisabiayce é‘t‘ﬁél"“é{?i C@’)@fcé?“ﬁ“&?‘g
devi ce, the dat dceefiheidestore fntioge ridmpleait piamotdaghe audio
audi 0 connect OfoptpudRihg Qe @au&oﬁ#@&t@; IEJa@Hfintahé%sl st ane second

+ enovabl e stor ag,ﬁ,ogeoy I,h%%ju aﬁ% of & g?osveseré;% bl.& eweh\c/%mpecﬁqebemg

connect ed through ej t connect

audi o connector . OC?edi'?“eﬁsh‘é"e U%HFQ?V%WQ?WWOH@W%e of
claim11, whr eiarfats brancis for tesfintig ditsbesvebrattd elvdidtio Medhdie
group conpri si ngnd@adploRes, heaREPRES 1B e:ﬁot@ﬂ:‘ﬁﬁﬁeeaqdm
speaker unit. 13,13 ;’rge audi o pl ayback device of
oclaimill, vvherel n the ata connection is for
transferrind ™ Fat? B8 W aorhe siiuee dbats eesfamlirory vaed
an ext er nal cogeegipdirough kiberdtta s wonrtecsrihe auddebmetora USB
data connection or an | EEE 1394 data connecti on. 20

1442, Tha'h@HLdjloq;!a%a@y&%@&kof Q@M' 48 h%IemQheeHoQ] d]ewce is se?ectec{ i o tpe

dat a cqQ nnegtio (lj‘rg

into a’data m?(eeta ey ﬁaénhﬂﬁéf”ddé?)’fef’?ésm"l‘%r””*The audi o
15pI ayback device of claim1l1l, wherein the control

coffnectihomndamtytiteiepowesam CORNEEE hO ButBdofheRloR i@ QehsBSinA

Ni t ar yia€ 64MARE thk A-vo o n alUeice onnettign bein
gfl cl ain‘gggai& é/éfﬁri%ct%n Offlﬁéf éygi;f;; %?oﬁngéc? ?(oc%ggnﬂg\%% k

power connectlon are provi Yeeddpar at e
connections. 17. The audlo pl ayback device is clained
i ntcl aith 3utic mighescie Pavict hiecldm d B, ovhomh phit daB0EFPRdSe SoBirises 30

| east omeecooti@stionpidh @EkRELHIeAosb&AQNd end of the
data storage. device, the control connection
ex;sendlr@gaugl%iaﬁﬁ%ﬁvceo{ the | ength of the at |east one

first groove
connecuon are provided as.aumtary_c.onnectron -

72

- The audlo playback device of olaim 11, w&ere:n the control coinnecf%g Qﬁhe&é l!)OQﬂ,

éxtendé (eTo g ol st a part of th east one
third gor oove. re%WJegﬁssepara nnﬁﬁt‘%\r?back deV| ce as cl ai ned

-in claim11l, wherein the plurality of grooves
17. The audlc playback device is claimed in claim 11, wherein the audio oulput comprises at

30 least one contact pin adjacent a second end of the data storage. device, the control
connection extending for a part of the fength of the at least one first groove and the power
connectron extending for at least a part of the at least one {hird groove.

18, The audio playback device as cfaimed in c|airﬁ 11, wherein the plurality of grooves
35 extend for the length of the outer surface.
Amended Sheet
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35 extend for the Iength of the outer surface. AmepdensG2006/000066
Sheet 1PFA/ AT1 PCT/ S&006f 000066 Received 12 Affdebived 12 April 2007
2007 13 19. The audi o pl ayback device as clainmed in

claim11l, wherein the separate host device conprises

a plurality of contacts each for extending into one of

- the plurality of grooves for conductive contact with

the control connection, the taudio connection, and the
power connection. 5 20 The audi o pl ayback device

cl aiemedtre Rudid SdvBAc dovi 1er . Conprj Sin keywa )
ext endi ng risés%ﬁégi aﬁ.[udjvﬁgal%lrg "TF %EP égt‘vgerg? %F éﬁ%fa‘ai‘%f dgyice
for ensurtng Ccorr et B &t reiginginiorpeo Haplgaitot areg br
devi ce PR Gataetovith e cswparmtaonh 08 taudtestheetion, 1Ad Bl pdwae
audi o plapbiack device as clainmed in claim1ll, wherein

st he control connection and the power connection

10

15

extend from a, second end of the data storage device.
22 7 The' "aaHI SasRd sy eciimed inclaimald, ferthai qyeselisima keivedy mvtdnding
wher ei HG“ﬂif‘\@”QHHPfafhfcGﬂme‘.@’ﬁdeonviceamdenhh@ Ccﬁ’aiﬂt:)rﬁeﬁtlation of the data
connectsicas delibierei@mieio G S4pbRbIbos@BEL:t he power connecti on,
are not able to be used at 15 the sane tine, 23, The
data stor aug,e device as claimed in claim14, wherein
the audl'o™FERREEH TP Sria “eie in eleite 41 cerrie & oenirel c@nartn and
abl e t depevepEcinh extdne reemnmecotd ame of thAREN stathSaaet

| PI" LA/ AU

22, The audio playback device as claimed in claim 14, wherein the data connection, and the

contrel connection, the audio cufput and the power connection, are not able fo be used at
the same time,

23. The data storage device as claimed in claim 14, wherein the audio connector and the

dala connector are not abie to be used af the same tfme.
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