WO 03/085670 PCT/ SG03/ 00053 MEMORY MODULE W TH AUDI O PLAYBACK MODE Fi el d of
the I nvention This invention relates to a nmenory nodule with an audio

pl ayback node and refers particularly, though not exclusively, to such a
menor y W8 7hher e t he one 10 connector port is able PETHEGS8®WE3f or data

i nput and out put, both digital and &nal ogue, the anal ogue including a

pl ayback node. Background to the Invention At present there are a range of
mengry nodul es MEMORY MOIFIERWETRIAGHED mﬁngéﬁmﬁﬂul es is M3

pl ayers. These require a cable to enable themto be connected to a user's
conputer to enable the transfer of nmusic fromthe conputer to the player
Such ﬁﬂghqﬁﬁﬂgy %e.an RS- 232 cabl e, USB cabl e or anl EEE1394 cabl e.
Presently, EPHED ont hi gh- speed cabl es are achi evi ng consuner

accept andinverntoBlreldted fsla dethorpiddule bEhlar%hdio &y abiERodS #dd deferknown as
"Firewmre'. Wth these, differential data lines 20 are used to transm t

dat a atPedisulgy. Geughpnatexaggvelpto suefia plemppamrdye wheredhe ong | | be through a
separa Is ch, ' | hes. . put lines are
it PR ot LS b ueb 164l inbe il Q0. bR B0 Sd ARIAHEP ) o L0CK,
and t h¢he quiabogbaaichidinges plaghack nalef uncti on during download. 25 It is
therefore a principal object of the present invention to provide a nenory
nodule where the differential data |lines used to downl oad data to the
menory o8ndt6 tid BRentised t 0 provi de anal ogue output. Summary of the

I nvention 30 Wth the above and other objects in mnd the present invention
pr ovi déd presend tarre arerpordngeoianehory moduldsdn nsarddesxhmpleanfdinch megoat s t hr ough a

pl ayba , d, havi an_i.nput rt for.input of botg anal ogue and
Gath o g s PR 20V, Pl Bl R don i ndtfne e be RonndBled 4501 e pover
sour ceuseriomppiet td@iablelthy trivesfé ofhfhisiy frdrrite chafyhtep @ the phiyer. 'Sayh be used with
a battery pack and cradle having a femal e socket for receiving

cables may be an RS-232 cable, USB cable or an IEEE1394 cable. Presently, two

different high-speed cables are achieving consumer acceptance — USB1.1 and 2.0, and

IEEE1394. The IEEE1394 is known as “Firewire”. With these, differential data lines

20 are used to transmit data at speeds of up to 480 MHz. Any playback or cutput will be

through a separate connection port. As such, the input lines and the output lines are
mutually exclusive and the input lines serve no purpose during playback, and the

playback lines serve no function during download.

25 It is therefore a principal object of the present invention to provide a memory module
where the differential data lines used to download data to the memory module are also

used to provide analogue output.

Summary of the Invention
30 With the above and other objects in mind the present invention provides a memory
module with a playback mode for audio signals through a playback port, and having
an input port for input of both analogue and data signals as well as power, the power
being from a separate power source. The input port may be a USB or IEEE1394 port
and may be used with a battery pack and cradle having a female socket for receiving
35 therein the input port. The input port includes at least four terminals including:

ground, power, and at least two differential data terminals; the differential data



35 therein the input port. The input port includes at least .four termnals
i ncl udi ng: ground, power, and at |east tw differential data termnal-s; the
differential data WD 03/085670 PCT/ SG03/000x3 term nals carrying signals at
frequer¥P 8085676 he range of fromlto 480 MHz. The i nput PCP8G3/40853l so f or
passi ng power fromthe battery pack2and cradle to the nenory nodul e. The
menory nodule may include a controller circuit and an ear phone socket.

Al t e4 natekviBlaks ¢ ﬁ,gq@%ﬂ ' ' It PAdo opgy ear phone
socket fitted ia%@to t eﬁgag?‘%%‘?%cgggﬁthgg%‘gggggﬁg?pt he a%glab SI Sﬁg‘l s being '
passed Pt istadsodfar passing powekfom thy batteey pickfaed errdieab tikamembiyneedwié. t he i nput
port. There may be further included a multiplexing circuit so that the
menory nodule knows in which of a plurality of nodes it is to operate. The
pl ur al i The MémoBdasduteyhalindiidd 2ietRatralel Grcail dndlah SarpRonehibalet.case audio is
replay only a{éfy data is download and replay. The nultiplexing circuit

sel ect sAEDHEE threcasneon is gsedfousmlie punutctbiangh ap garphenexsogkes fittedanpl i fi er .

The,gmul i ' AT I ical | t using a voltage
ovd B Rl o hedBafy Gl i bastedB HeaihomY stiel vl “Dei ng
di f f er dntthekdgferertinl daetaiings ofabuinpui gorf.i tted to a conputer to when it is
fitted to the battery pack and cradle. Alternatively, it may be

mechani cal |y operated by a physical switch for a user to operate to switch
bet \A’eemf’éﬁaﬁﬂéﬁﬁrﬂﬁkchma@@ﬁmﬁépléhhgwéfii%Xnméﬂ:@ﬂhb@#l@x' ng circuit is
mechani cal | y ogirated by a nmechanical swtch including a tinger fitted to
t he batknewy ipwhichafd plurality of aredesit ssotophratm Thi eluratiyof modedule such t hat

whepev e nmodul.e is fitted to, batter ck ,and radl e the finger
coﬁ act%écl ‘%ea svm dafa i owhich fase pudig is teplay gg u‘T‘rél d?@a ‘:iﬁﬂmloﬁ&a’é‘gand, inth
absenceepldy. (The niltiplexing clrevifEuaeiybotwed the vitpht XU OSBinafigtehvér Bl i n dat a
node. 30 Description of the Drawings In order that the invention may be

cl ear | y" akerssamRiifighd readily put into practical effect there shall now
be described by way of non-limtative exanple only preferred

The multiplexing circuit may be electronically operated by using a voltage level

20  between a ground line and a power line, the voltage level being different when the
memory module is fitted to a computer to when it is fitted to the battery pack and
cradle. Alternatively, it may be mechanically operated by a physical switch for a user

1o operate to switch between data and audio modes.

25 Alternatively, the multiplexing circuit is mechanically operated by a mechanical
switch including a finger fitted to the battery pack and cradle and a switch on the
memory module such that whenever the memory module is fitted to battery pack and
cradle the finger contacts the switch to switch the memory module to audio mode and,
in the absence of the finger, the memory module will automatically be in data mode.

30
Description of the Drawings
In order that the invention may be clearly understood and readily put into practical
effect there shall now be described by way of non-limitative example only preferred
embodiments of the present invention, the description being with reference to the

35  accompanying illustrative drawings in which:

Figure 1 is a front perspective view from above of a first embodiment fitted to a

battery cradle;



enbodi ments of the present invention, the description being with reference
to'the 35 acconpanying illustrative drawings in which: Figure 1 is a front
per spective view from above of a first enbodinent fitted to a battery

cradl e WOWB3¢WM85670 PCt/SGO311111053 3 Figure 2 is a ROESHIBHSspondi ng
to Figure 1 just prior to being fit8ed to the battery cradle; Figure 3 is
an end view of the first enbodinent fitted to the battery cradle; Figure 4

is & crﬂéﬁe%gabﬁ%@koﬁésﬁﬂﬁﬁ%ﬂ%@iéﬁ@ 1ljhs pFioeRdbein fithd tdiHcamhb/n of arrows
B-B on Figure 3; 10 Figure is a sChematic block diagram of the first
enbodi neadle;j ust. prior to engagenent in the battery cradle;, and Figure 6 is

a view correspondi t o Hl gur of imeng .. Description of the
Pr eferr%ﬁurﬁﬁﬁg@? ﬁ‘é‘ﬂ%ﬁwfg tﬁ%ﬁ?ﬁ?’g?o$@ag?ﬁ%gQ€}h§lr§% ggryf“idie’& there is shown a
menory Fipsel4gs 4 Groaslagutiodaliview alodg G finek hild i thodiRettion of BRbwSB@®W) and is
intended to be able to be used as a recording and playback nodul e. For

oper at i FigwWadi e fromthe conmputer it is used with a nating battery pack

and, cr I j 13 of a known type
to Ié)ont%ﬁ %‘ﬁefl' %sea %@‘a‘%@g‘é gﬂ%g dﬁ&%nﬁgﬁiﬁ%ﬁw?ﬁ%nﬁ%ﬁ@r%. That data nay be
audi o aagdgemeni itiahe battthrperadlehard st orabl e data. For audio functions a
headph%ne socket, 14 is praqyideq.to gn?bl e a usgr . to use the nodule 10 when
{1 tt od FHEHKE A buiePeropepanding o Figusesp f 4 5oand REBOmERbi r i ng o her ext er nal
reproduction devices. 25 The battery pack and cradle 12 has a cover 16 in
which is releasably held a battery 18. The battery is connected to power

| i nes I@seriptionaoicthe PrefecteslEmbodinientsl e socket 22. The nenory nodul e 10 has

a hl(gus IT%gfirszlAi'etlep tc:\’\ﬁJ gﬁrréstl '}8 S,h E]%I%plp Hovrs l%iél%torylr%otlilie flbtaﬁf?p ¢d to be used
with a computer (not shown) and is intended to be able to be used as a recording and
playback module. For operation remote from the computer it is used with a mating

battery pack and cradle 12.

20  The module 10 has functional controls 13 of a known type to control the playback of
data stored in the module 10. That data may be audio and/or video and/or other
storable data. For audio functions a headphone socket 14 is provided to enable a user
to use the module 10 when fitted to the battery pack and cradle 12 without requiring
other external reproduction devices.

25
The battery pack and cradle 12 has a cover 16 in which is releasably held a battery 18.

The battery is connected to power lines 20 that are connected to a female socket 22.

The memory module 10 has a housing 24 in which the headphone socket 14 is fitted.
30 Also fitted in housing 24 is a connector port 26 for data and power transfer. This may
be a USB or IEEE1394 port. From the port 26 power 42 is passed to the required
components of the memory module 10 in the known manner. Those components are
of a known category and operation. Data 44 is passed to and from a controller circuit
28 and then to non—voIatile memory 30. The controller circuit 28 is connected to the

35  earphone socket 14.



30 Also fitted in housing 24 is a connector port 26 for data and power
transfer. This may be a USB or | EEE 1394 port. Fromthe port 26 power 42 is
passed to the required conponents of the nenory nodule 10 in the known
manner walteesss7oonponents are of a known category and davrsgesomsiData 44 is
passed to and froma controller cireuit 28 and then to non-volatile nenory
30. The controller circuit 28 is connected to the 35 earphone socket . 14.
mo / t ta to the
i o Qo T A o et el bR comnect or
26 |s cpauhemd eddii 12emti | cpnbaptdrl26 isisemested dinguilyeo tee useiSBeanputésE 1394 por't

"port' 0 r. the.nmodul Vld ffromth ia the
corrput H)JSQO )I)ﬁfr‘Elf%é’Hnt(h%"rggfo rﬁ‘?rst ?B‘og‘glé liﬂl’é’v}?ﬁg&gg‘ ﬁpPl;I,2é| ayback node
when COsﬂS‘ﬁﬁtcgﬂxph&r’fs%hr Wi @er whnh@tcP&Hetth@&oﬂﬁle%%i lapbRk dydyeck the data
using thet o coqgﬁpter rat her than the earphone sock e? 14. The second

enbodi méhm connquitest todhadr edmameenihgrperti2fds pesdito pRrybackubedath ysing e audi o
out put 4, which in this case is fitted to
cov@r f@g’p%%gpat%%%ggéggﬁﬁﬁg%c Oié?étﬂﬂ each has at |east four term nals each

of which |s connected to a 15 separate line that are: ground 32, power 34
(+5 V), D+ 36 and D- 38 heing the differential data |ines. The data |lines
36, 38 Thasespndiegibadiment of Figytreh shos where the nogirigds ysed for teaydips 480 Mz,

Only tf},gtp??ghét,dggﬁhé ém}%ﬂ@%‘)&s&mﬁm 1ﬂgm*s*&§set1ggg9@g 5 Feovb RS TRE, 38 (audio

left an anne a USB port 4 port wll have four
dat a |}]0rté§ andsdckeh 22 eachrhas at keasttf@.pltmmledadh)oftw}mclﬂs ngtreclet hea 36, 38. 20

Control |l er it 28 inc es a td ' circuit .40 so that nodul e 10
e shoan i bt provpd J2cpengie (6 D)0 eBDE b heipk ke Ao cam be. |
seen, QutiréhtihPdaia 1iABE meﬁamﬂﬁkgyb@@&h:@@@nd@taafé&an&es WothWeahet dpwWnl oad or
I nput and Iaéback or out put) The cifcuit 40 selects bet vveen t he out put

of the 2, Onlyathe ope linoisshewmitnreseating the twe datajine3@B8ct r oni cal | y
o ToC PO g FRBL Ay B o Friob R ARG Bl U5, 15, L1
at lines, and these are also represented by the single line 36,38.
20
Controller circuit 28 includes a multiplexing circuit 40 so that module 10 knows in
which mode it is to operate — audio 46 or data 48. As can be seen, audio 46 is one way
(playback) and data 48 is two way (download or input and playback or output). The
circuit 40 selects between the output of the USB transceiver and audio preamplifier. It
25  may be electronically or mechanically operated. For example, it may be electronic by
using the voltage level between the ground 32 and the power line 34. As the voltage at
the power line 34 is higher when connected to a computer than when connected to the
battery pack, the controller circuit 28 can easily determine to which of a computer or
battery pack the module is connected by measuring the voltage at power line 34.
30
The selection may be mechanical by having a physical switch for a user to operate to
switch between data and audio (playback) modes. A mechanical switch may also be
automatically operated by a finger fitted to cover 16 and that operates a physical
switch on housing 24 whenever the module is fitted to battery pack and cradle 12 and
35  switches the module to audio (playback) mode. In the absence of such a finger, the
module will automatically be in data mode. Alternatively, the module 10 may be in

audio (playback) mode in the absence of the finger.



the power line 34 is higher when connected to a conputer than when
connected to the battery pack, the controller circuit 28 can easily
determ ne to which of a conputer or battery pack the nodule is connected
by nea®t#¥§5¢’he voltage at power line 34. 30 The sel edPGI&G0FHY0SHe

mechani cal by having a physical swifch for a user to operate to swtch
bet ween data and audi o (pl ayback) nodes. A mechanical switch may al so be
autgmatically operated by a finger fitted to cover 16 and that operates a
physical swi tch on housing 24 whenever the nodule is fitted to battery
pack ankhepresantanyentipndhegsfosswrovidesa memompoiotialembledwbie corfetted back) node. I n

he absg f 2 A L] h dule will ically be in d
D SRR i U oA e B B RO e e
absenc ghdfonfifiter{iyngaig a ¥¥BBPLR AR BralileTfof SiPbadk AGiRp3n TAphéteesent i nvention

t herefore provides a nmenory nodul e able to be connected directly to the
user' s Seeksh s isdifferamhip Prssent arranqsy masiatas wherrithenpregiberrasstesege from t he

CouRot oY PRIt BAKY AR an OO, el RRBHAREFHTNE 27731 Thor

socket . IS 1S nor ey are either a
st or agémastefenachinet (campinas PIA, pir theldel; arapsdddvideysualn ds arekiPd tpldyer oper at ed

separately fromtheir, aster"” machi ne (conputer, PDA or the like); or are a
devi co BEErFables 2ip T Qf@@%@%’%&{ﬂ" nPﬁare@tffrJaw’P _éaw'fﬂaa‘gaaﬁ ct the
pl ayer tﬂe%@si&%ﬂt&%d%ﬁﬁhéﬁ]lﬁ\‘?rpégpm@gﬁ'pﬂﬁo@ﬁnMIfBepllﬂ}b?éfédséHQ?el tored on the

player. The USB port of an players is used solely for data transfer
dur i ngfarkletadensfen dutingthgidopnloadingiod theTougje.vie give & sasommbleglpibagiback 15 tine

MP3, pl I [.n=-bui,l 1. tery compartoent . i.n. which batteries are
-, l'odst ofHENE PSR Ral O HEl bl RANY B RBRE i Blon sdeifbeals BRAT | Do W oh
7 machi nFhatShikes dfem RO ldrge snd RDASIs dirdt ssupliag tWith ivhikt sidhese has been
described in the foregoing description a preferred enbodi nent 20 of the
pr esentOMPIER Y IdAs, and sgifefth.pe under st ood by those skilled in the technol ogy
that many variations or nodifications in details of design, construction or
operation may be made wi thout departing fromthe present invention.

Whilst there has been described in the foregoing description a preferred embodiment

20  of the present invention, it will be understood by those skilled in the technology that
many variations or modifications in details of design, construction or operation may

be made without departing from the present invention.

The present invention extends to all features disclosed either individually or in all

25  possible permutations and combinations.



The present invention extends to all features disclosed either individually
or in all 25 possible pernutations and conbi nati ons. WO 03/ 055670 ‘

PCT/ SC03/ 00053 The Clainms 1. A nenory nodule with a playback node for audio
si gnal svohs/esigle a pl ayback port, and having an input ppeT/SGoFosesFput of
bot h anal ogue and data signals as weéll as power, the power being froma
separate power source. 10 2. A nenory nodule as clainmed in claiml1l, wherein
the 4 npyke ORGHs i S Sel ected fromthe group consisting of, a USB port and an
| EEE1394 port. 3. A menory nodule as claimed in claim11, wherein the nmenory
nodul e is adapted to be used wth and releasably received in a battery

ort, “the SAPrER AR ins Sraar SPEC firntlin SR dlh as B dower sour ce.
4. A neﬁDert@ﬁUia@m@%th%lt@Bﬂ foiinphtaifWoth andleRne bl 4L sighdyhs RNt is al so

for passing power fromthe separate power source in the battery pack and
cradl e toa&P@”f’rn@mPPV’ehb@mS O@SCA@@&WTM@M as claimed in claim1,

furighers.| ARG 0aRORL LGk inGIEEY, bn8lin 600 GOR RONEAEKST 6, A

Menory no | med is the

ear phone ﬁmcg:elp coﬁsnsﬁn@ﬁﬁm@smpoiuhmd asIBHEI30%goitn cl ai m 3, wherein the

pl aybascjk gort IS an earﬁhone socket fbtted to the battery pack and cradl e,
audi o st ghdPENiRedule peclaigned in claan |, whergin the mepasy modpleys tede to the

ear phone &AgkREd Wm%a@ae&fabgf}@cem%abaﬁég patk BRIBENC WRANL € as cf ained in

claim2, wherein the input has at our termnafs including:
gr ound, ptbmle soghket fat relceamg thtwomdhé inpotpyri, the lkdiery paek mhdiedadle 9. A nmenory
m)gle wherein the differential data termnals 30

Iy 41]%111”%9 C 75 CEe.,
carry S|gn3 &t ?Fé’&[f'é%E?‘é%r PHhe range of from1 to 480 M. )

4. A memory module as claimed in claim 3, wherein the input port is also for passing
power from the separate power source in the battery pack and cradle to the
memory module.

5. A memory module as claimed in claim 1, further including a controller circuit and

20 an earphone socket.

6. A memory module as claimed in claim 5, wherein the playback port is the
earphone socket.

7. A memory module as claimed in claim 3, wherein the playback port is an
earphone socket fitted to the battery pack and cradle, audio signals being able to

25 be passed from the memory module to the earphone socket by means of the input
port.

8. A memory module as claimed in claim 2, wherein the input port has at least four
terminals including: ground, power, and at least two differential data terminals.

9. A memory module as claimed in claim 7, wherein the differential data terminals

30 carry signals at frequencies in the range of from 1 to 480 MHz.

10. A memory module as claimed in claim 7, wherein the input port has at least four
terminals including: ground, power, and at least two differential data terminals,
the differential data terminals being for transfer of data to the memory module,
and for transferring audio signals to the earphone socket.

35 11. A memory module as claimed in claim 3, wherein there is further included a
multiplexing circuit so that the memory module knows in which of a plurality of

modes it is to operate,



10. A menory nodule as clainmed in claim7, wherein the input port has at

| east four terminals including: ground, power, and at |east two
differential data termnals, the differential data term nals being for

t ransf &¥0 63083éMa to t he nenory nodul e, and for transf #CIBEP3NS0 signal s
to the earphone socket. 35 11 _ A m@nory nodule as clainmed in claim3,
wherein there is further included a nmultiplexing circuit so that the
menoy'y I@Wﬁﬁnﬁ%ﬁ\ﬁdﬁl@ a¥Blafifledth cthiBlyy %Hefnythgfplurmlﬁl 88 nfobles 1ﬁcﬁl@esOper ate. \VO
03/ 085670 PCl YS(03/ 00053 S 12. A menpry nodulé as claimed in claim9,

wher ei n tﬁédlplaﬂﬁéﬂtiaty of nodes includes audio and data. 13. A nenory

ouni oaly: & AP BEf mbiE eUifiichin Skl BHEl i BB Yorl 088t 8 ' e

mul ti pl exnytgwmldsaﬂwnﬁrslﬂhﬁms 10 between the output of a USB transceiver
and an audi o preanplifier,. A menory npdule as clainmed in claim9,

wher ei nl% ReaPE; BPEs ﬁ-‘gclewéunplairg 9, whesginy the pitinlexingeiraitsalesly using a
| | th | t | evel
vol {sage ? Weex?fﬁe‘@%@%t ﬁfegtnfgmds%ﬁpﬁ%&'a@aﬁdwﬁe g{ﬂé dﬁ?xb € vollage |eve

bei ng different whe I'e"1's con the battery pack
and cr ddl A rhemotyanodule assclmmedenthdnBQwheremﬂbmtrmitlplé:&ng.ﬁrcuAmermry nmodul e as

clainmed in clai.m9, wh in the | exing circuit chanical ly

oper at ed C%O%Mloé’ﬁﬁa? yt‘l‘?f‘llgfabYrWQ E"é(ehi S‘Q‘EFS&Q’E’%“C{]&“%%H?’(H?“@& ween data
and audi ojisR@asvolihde 1e6e1r&m§daffeﬁelmvse@ﬁle%eﬂd?§%dﬂleqé 8bfReded Wherein the

mul ti pl exi n%pm rcurt is nechanically operated by a mechanical swtch

i ncl udi ngthg ttﬁg@nckmrt@adlwwh@wmmwommm cradl e and a switch on

t he ;merpr t fitted to
TR X B R0, B TIOR8 2
menory nogedtanicallpupiratcdbga pih§l§ical iswitth orahsenoaporfatd to@witth Bgficen t he nmenory
nmodul e vm'él aufomatically be in data node.
ata and audio modes. ~
17. A memory module as claimed in claim 9, wherein the multiplexing circuit is
mechanically operated by a mechanical switch including a finger fitted to the
20 battery pack and cradle and a switch on the memory module such that whenever
the memory module is fitted to battery pack and cradle the finger contacts the
switch to switch the memory module to audio mode and, in the absence of the

finger, the memory module will automatically be in data mode.



