WD 03/ 085670 PCT/ SG03/00053 5 MEMORY MODULE W TH AUDI O PLAYBACK MODE Fi el d
of the Invention This invention relates to a nenory nodule with an audio

pl ayback woda/osssdo ref ers particularly, though not excl usiPeglSGo3p@ssuch a
menory nodul e where the . one 10 connectbr port is able to be used for data

i nput ‘and output both digital and anal ogue, the anal ogue including a

pl aybagk node. mF:-E tA t M(}gllr) are a range of
menory m)dul es |n use. n%?gnp e ormuc]ﬁﬁﬁ(é\r?oﬂrj‘dglﬁégﬁ(m u gs is MP3

pl ayers. These require a cable to enable themto be connected to a wuser's
conput er gr?i?"e the . transfer of nmusic fromthe conputer to the player.
Such cabl é%l HIVERUSR 535 cable, USB cable or an | EEEL394 cabl e.
Presently ,Thﬁs)/‘{ﬂverdiofnfr@lléﬁgfto The d@ﬁ@dulea&i{wcﬁl A ﬁﬁw%@k’ iridde GAD RSN
acceptance - USBl1.1 and 2.0, an | EEE 1394. The I'EEE 1394 is known as

"Fi r ewi r e'partigpiarlyt theugh nefiexelupisplyi @isuelne semonemodaleayhsraeant o transmi t

data b, SREfkholls Ll 450 ML o by LBAAGKRL LM Blftgl bl by 17 0N
separate connect o Pt ?1 the I nput T ies an TRé p%u i nes are
mut ual |'y ehra:énakjguelmhmﬂlngleplaymw(mmdees serve no pur pose durl ng pl ayback,
and the playback Iines serve no function during download. 25 It is
therefore a principal object of the present invention to provide a nenory
modul e WiglkRg H?ﬁdqloftfn@i%h@h data |lines used to downl oad data to the
menory nodul e are also used to provide anal ogue output. Sunmary of the

| nvent i on /8@resenttheicaradtange aﬁmlempnemoélﬂpﬁmt@elm eample dlssugh swerory i nvent i on

h d | h h
ol aybask pE Nt kot Rl SRR e SR b Bt %BoR M Boue and

dat a si gnak&’sconymitér tﬁsneﬂﬂkv\&ié ,trahﬁér W&s’lc frbﬁ}ﬂ thg cdhpuierao SR AT ESuRBWer
source. The input port rr%y be a USB or | EEE1394 ort and may be used with

a bat t er y cpRlekxmay ge ap K- &3 sblenySB qabler an dBEK E194cgble; Rresprthin gvo

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 output 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 |east four termnals
i ncl udi ng: ground, power, and at least two differential data termnals; the
di f f er entwalo3aisteao WO 03/ 085670 PCT/ SG03/ 00053 2 5 term n&ICI/SGA8/0005h7
signals at frequencies in the range of2from1 to 480 MHz. The input port
is also for passing power fromthe battery pack and cradle to the nmenory
nodul e h ear phone
socket.5 X ernatlveﬁgggﬁﬁse%enhgrcg%ééggf% us&léﬁé&édg?%(?gﬁngpgt gugh an
ear phone soxtkssalsd fartpeskirigpdveer tfiven thatbhtiery ppeicmcbmaldlctcaﬂibmemdnyenmddleo signal s
bei ng passed to the earphone socket by the differential data |ines of the
i nput port. There may be further included a nmultiplexing circuit so that

t he menor Theetbmdy nodawsméayinehide A cohtrallep citédt AddanQfarpHegdesockét. i s to operate.
The plurality of nodes may 15 include audio and data in which case audio

i s repl ay Adismatizely, @5@9@@%&%6@&@ A quapit sroughhan eagphong seskehitted r cui t

sel ect§ b anplifier.
The rmﬁti E(f%eis%?)r%g&?l 3 %W%@%b@e g@cglggﬁgg#??%sgg?oatp gga@%gﬁ"%&a vol t age
| evel 20 bpetendiffareatiglrdatenkiindsiofi éheanplitpoggower | i ne, the vol tage | evel being
different when the nenory nodule is fitted to a conputer to when it is
fitted to the battery pack and cradle. Alternatively, it may be

nmechani Ca"[hk’re‘)ﬂ%’@é RFthBYindluBlY 8 hfudtlpl Sihg &iFeuftQb tRat WsShembS MERNAt e to switch
bet ween data and audi 0 nodes. 25 Al'ternatively, the nmultiplexing circuit is
mechani cakngwsppewhick@f byhﬁalﬁﬁ@ﬁmd@ﬁdl is tg @wperets- ifh«z:plucnlwgomodeng@a‘y fitted to
the batte C{.8 ry sych t hat
vvhene\?ger E%lﬁ%ﬁd%%dda, uel%}’}g ?a’??e‘%aég&t%@%ér@ pggg&a %?écg?ne&t he fi nger
contact s tdptays e cn’rulmpieﬁng tiztuit detectebrorsenthelontputt of adISB Granseeieercaid, 1n the
absence of the fin the nenory nodule will automatically be in data
nmode.  302DaYYPiPHt ifigf. the Drawi ngs

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

to 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—liniitative 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;



In order that the invention nmay be clearly understood and readily put into
practical effect there shall now be described by way of non-limtative
exanpl e owbyspssiierred enbodi nents of the present i nvent iPem/SGIBE00S3
description being with reference to the 35 acconpanying illustrative
drawings in which: Figure 1 is a front perspective view from above of a

first an;ﬂglgg TR : Bor t¥0:iA3/ 303/ 00053
3 5 Fi gure |gﬁsagt%w€%%?@‘§b@ﬁg?%¥? gj‘%lggu?re 1e11 gsf?ég??glre%tggér eing fitted
to the battadtey cr.adle; Figure 3 is an end view of the first enbodi nent

fitted to the hattery cradle; Figure 4 i ossisectional view along the
lines and Figyre &4 ‘P?‘Sﬁfgfe é??e&@dggﬁ?ﬁgﬁgfﬂéﬁpgg%‘? cfg?elzi gure 5is a
schemat i c pphREk i @85AMBcAbnd] Weev 4load tHR MR thd disdctiBh bPArrdves BENgagenent
in the battery cradle; and Figure 6 is a view corresponding to Figure 5 of

a second enthégHrednt. Description of the Preferred Enbodi ments 15 To first

f ' . -' ; . d d b
ueea "t WG SR Bt bOEE Siokfon? MR s ERIRAROIPRM oty 200 B oed as

a recor di eagapthentihaydbaicryraddlecand-or operation renote fromthe conputer it

is used with a matin battery pack an radl e, 12 0 The nodul e 10 has
f unct i onaF1&Bne IS ?e%yogﬁswneﬁwm%f%%g ofa so5Apd smb?fﬁglem ayback of data
stored in the nodule 10. That data may be audi o and/or video and/ or ot her
storabl e data. For audio functions a headphone socket 14 is provided to
enabl e a Wxecriptian ofsthetPreferedEmbodinvind fitted to the battery pack and

cradl §,12 W4 B0UE: (PRS0 SOt is SR M BlemoRPROAUE 1b QR fE ot ised
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-volatile memory 30. The controller circuit 28 is connected to the

35  earphone socket 14.



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 fenmawe ogogiced 22. The nenory nodul e 10 has a housi n@C2AGosomks ch t he
headphone socket 14 is fitted. 30 Alsod4fitted in housing 24 is a connector
port 26 for data and power transfer. This may- be a USB or | EEE1394 port.

From t e (F})Vlﬁén i%@s iBEéW&éhd ﬂ)ﬁd&w%ldhﬂ%ﬁ%%tﬂ% xh@&’ulé fHUt [sGEmoCIPAR MY parfy t he

menory nodule 10 i n the known manner. Those conponents are of a Known
cat egory aack apkeradle 3R andaornedivr P26 ipasseded dirextly té themser’ camiputdriser ci rcui t

28 and th 0 s atil e ne 30. ..The ntroller.circuit IS

connect edq‘fsoé ?%@ﬁ%}é%gﬁﬁﬁ?@t gg;@é@f Pofﬁl?e Vﬁ?'g%}sdg%‘%d &ﬁ/té‘tﬁ%‘?g%%s 45
When it i sid tht easipttet’e pogVWhed thedRbwirs fohee MRAMbAI 00 id plajtsack aiva¥ed from
the battery pack and cradle 12 and connector 26 is connected directly to

the user' VheBpuissieddo thogreamputarethe port 264y used'to playback theydaia using thehe nodul e
i's prqyid . | onputer's port. Wien the user wants
to use thggrr?%gﬁfqe ﬁ%t?%{tgfg%g(&easﬁ%%?%\hen connected to their conputer,

the port 26 is used to playback the data using the 10 conputer rather than

t he earphgne socket .14. The_.second .enbodi nent of _Fi.gure 6 shows where the

port 26" 1 4 FESEPOR SRl af EVGA HESCHkGuN POHEOIS M R BERe: 14, - whi oh
in this casput thrbudhttas edrPhéiRVRtketf, whitth infRik tastfs ARED BALKEL 1622heach has at
| east four termnals each of which is connected to a 15 separate |ine that

are: groumdrt3g andsorket 32 egchthaypt legst {@6 tepminals e of evhigh is henneied teez ent i al
data Il i.ne : 1.0 ' r Les in the range
of -t oSG HEE Iy bleCERyrg p2 WP R4 LS VIS 36 Bha DESEMARENES (Ne' (o data
| i nes 36, d¥Erertlidata lines. (Thenldtarlingh86,38aanglsinalksar fraqudbbiepin the rabge bEEE1394

port it N MY nR e S 18RS S g e BB s 3K o
40 so t hatumdithendQidhb eW¥hntI8) for a USB port. An IEEE1394 port will have four data

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.



which node 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 (downl oad or input and

pl ayback wooswswaer). The circuit 40 sel ects between the @airmen3oedosshe USB
transcei ver and audio preanplifier. 1ts25 may be el ectronically or

mechani cal |y operated. For exanple, it may be electronic by wusing the
voltage | evel between the ground 32 and the power line 34. As the voltage.
at the power line 34 is higher when connected to a conputer than when
connect ed The ptdsent ibeintien yhepefoke, providecomemotyt module ableitd b2 8ormactedasi | y

determne to ich of a conmputer or _batter ack t nodul e i s connect ed
by measur idﬁﬁ‘:trﬁ@ tg‘?)}lﬁeéééoﬁ’ﬂ’ EB?R% rdolwln}?égﬁﬂg pé‘ﬁgﬁe“@é U6 IEHOKe P Be
mechani cakhdWonkjRivdr _\ﬁir%lr')hl\’l?tt%ﬁj I?(a%lé’iaﬁ&t'rafﬂérfoﬁplﬁ ckh@ilnglﬁﬁ!'ei’ﬁ)ﬁoﬁeo swi tch

bet ween data and audi o yback) nodes. A nechanical switch may al so be
aut omat i cabkpt. dbés isdiierpit ta prasenjanentary madutes whevecthey gregithenameraggper at es a

physi cal ] ousi modul. e, 1 s fitted .battery
pack gﬁd ((:1 ?‘?8% {e}gi%ﬂ"allr%)o‘si g%&gl\?\n %Ab(?ﬁglsy?‘I\fl(gé%gﬁlfeewtef)at%lusg%rate& %?/IBE&@% node. In
t he absené¢master’anadhire (comg@eter, PO or mivediled; onakd a derticoamich asibhd VPBgldyer dat a
node. Alternatiyely, the npdule 10 may be in audi o (playback) node in the
absence ofwh%%}@fq%@éerteqw'%@/cea%?@ewéws@asvmg fosgleéow@aé‘ngggm _

i nventi on gthangl & 6e Qéﬁp'oﬁ%e %f@npﬁwgﬁgph%faﬁ hep3 gﬁ]&% g%@@&ﬂagmt directly

to the user's conmputer for do oad and ayback, aﬁl use re e from
t he conputferdatatransiarguring thetdomplqedirig oditlie mnsicll Bo give a péaagimbbkplaydiagly an
ear phqpe .so . Jhis is different to present .nmepory, nodul es. where they
e il he i 1023 plebdtshyGab i a il hRherk SR REr AR S R 4% P8R cannor
be oper at qlias@piaskabeh yathéraangt Bed preveitagirést 'éoﬁm'glvﬁi\ﬂﬂl hecHiRdts8eh asPDA, or the
like); or are a device such as an MP3 pl ayer ere cables are required to
connect t KeMprEPePDAS, andesorfgtiher for the downl oading of the nusic to be
stored on the player. The USB port of an MP3 players is used solely

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.



for data transfer during the downl oading of the nusic. To give a reasonable
pl ayback 15 tinme MP3 players have an in-built battery conpartnent in which
bat t eri eswaros/obssc@at ed. That nakes themrather | arge and mCaxs&08/800d3 r ect
coupling with machi nes such as conputters, PDAs, and so forth. Wilst there
has been described in the foregoing description a preferred enbodi nent 20
of thespregggiaihavention, it will be understood by those skilled in the
technol ogy that nany variations or nodifications in details of design,
construction or operation may be nade wi thout departing fromthe present

I nvention, T resent . knvention extends.to all.features discl osed either
i vi dal YRS e SXRE o BRI Bedit nigndR iR GA BATHRe . vio
03/ 085670 PGorGaAShMAH3n irfput forl hie ifgudbfMBoth andlo FRIEAEMatiRER adividll a

pl ayback node for audi o signals through a playback port, and having an

i nput port fBPAYEHUL © BPWHteHN Gffien SSERAT YA RONSE Usiegnal s as wel | as power,
the Pauer Hbex figerh &9 RERAIAHEd BONEIn PAWEGEn thOinput A TEWLSSRAM! © s

claimed in claim1l, ereln the input port I's selecte rom e group

consi sti ng dhe geoupSBngsting ethe USHB pEEBdL@IEERIB94 p&t. A nenory nodul e as
clained ig claiml1l, wherein,the nmenory. nodul.e js adapted, .tp be used with
and rel eag a%?%% iW}gﬁliﬁ % claipsd f’b&g‘“ﬁé’c‘ﬁheﬁﬂa the QBWQ%HHW%QIS&daPtE | e

socket for rgeRivédwithAad edlehshBlP récdRel iR battery PakRAlCRIdYe RA%Ig fnd cradle 15
i ncludi ng the separate power source. 4. A nenbry nodule as clainmed in claim

3, wherein tiR@alefogket Sor receiving thesein dhe ippugiontythepuiteny pacloand dradls epar at e
power 1§°“rCQnélﬂdﬁlg‘?h§)%e;ggﬁié’ one‘f%o@r?Q cradle to the nenory nodule. 5. A
|"al TPl aim ,

menory nodul e as further including a controller circuit
and 20 ad. eanpmoorg nseinkeds.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 modulev,
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.



6. A nenory nodule as clainmed in claimb5, wherein the playback port is the
ear phone socket. 7. A nenory nodule as clained in claim 3, wherein the

pl ayback woros/08%7@n ear phone socket fitted to the batter yCpschs/onds cradl e,
audi o signals being able to 25 be passed fromthe nenory nodule to the
ear phone socket by neans of the input port. 8 A nenory nodul e as clai ned
in claikm 3p Whedgd i : L : } {.ncl udi ng:
around:  pager e HhORld ARUAiAEh AT o MhnerfShe bty bERRRMGuRT TN
modul e as claidieehd datgl ai m 7, wherein the differential data termnals 30
carry signal s at frequencies.in.the range of from1 to 480 Miz, . 10. A
nenory m)ggl ér%esm%rplé?q‘?@ ?Snﬁ%fm'ifirwg‘?‘%ﬂgr‘%}?eﬁelflﬁggf’ﬁﬁi‘?laﬁcﬁ)ﬁy’ akdalg | east
four term ngldswnivaludd Feplaygr ound, power, and at |east two differential
data termnals, the differential data term nals being for transfer of data
to the nerfr4 MEEERIYdnodulgys glaimed implaine Py wheyeindhe muliiplgxinescircsit selectear phone

socket;, 35 1%e(§w€édriﬁ5"8{1 u?@lfjéjth%nQJeﬂje S%m%lﬁig?b{%%pﬁwgrei n there is

further included a nmnultiplexing circul nmendry nodul e knows in
whi ch of a5pAumehiryynalule asodemed in ¢lgin 9, wieeiattite mWBpRXiBERED is

PCT/ SG03/ 00053 . 7.5.12. A menory nodule as clained in claim9, wherein the
plurality of® ?fﬁ%?é‘é‘fapﬁgp?fagg%yéﬁéig& Vé’ﬁnjtﬁg?j%f’%}%ei"s‘?en,& %mlyler?ﬁaﬁlpéwﬁé cl ai ned
In claim 10, linh efeBioltagd!Rivél Befng! BFfbRNt Whdnthe AldthophdduleSs SawBdiadd and _

replay. 14. A nenory nodule as clainmed in claim™9, wherein the nmultiplexing

circuit sel elbe Satterp ppek ansearadlato wherpitiis connecteddB arqompytsei ver and an audi o
ul 1 1 ex g einor R o R B s Wl e B R MEG R Cage 1 evel
bet ween a grmecidnicaligoperated bpawhysical switch for a user to operate to switch between

data 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.



| ine, the voltage | evel being different when the nenory nodul e i s connected
to the battery pack and cradle to when it is connected to a conputer. 15
16. A nenwioy3mesbad e as clainmed in claim9, wherein the nulpoTEGeseg3circuit
is mechanically operated by a physical switch for a user to operate to
switch between data and audio nodes. 1,917. A nenory nodule as clained in
claim9, wherein the multiplexipgsrcuit is mechanically operated by a
nechani cal switch including gl > %he 20 battery pack and
cradle and a swi tch on thegfenor at never the menory
nmodule is fitted to batterfy e t¥rnger contacts the switch
to switch the mengpy. nodul(s \

finger, the_ modul e ™ be I “wdat a node. WO 03/ 085670
PCT/ SQ03/4 Zypf 3 14- F~ —2 0
F: ~uc 4 13 2/2t O
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