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apparatus and nethod for the use of nenory devices for
audio and refers particularly, though not exclusively,
to such an apparatus and nethod to enable portable

el ectronic nmenory and storage devices to be used for
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Also on the market are a large range of portable audio products for storing and
replaying audio, mostly music. Many of these are audio players use the MP3
standard. Most, but not all, also use an interface for direct connection to a
computer or the like. That interface may be a USB intetiace.

In both instances an IEEE 1394 interface may also be used.

At present, a portable electronic memory or storage device intended solely for data

cannot be used for storage and reply of audio.
Summary of the invention

In accordance with a preferred aspect of the present invention there is provided
apparatus for enabling a portable electronic memory module to be able to be used
to replay audio when the portable electronic memory module is operatively

attached to the apparatus, the apparatus comprising;
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bet ween the nenory nodul e and the apparatus, and

power fromthe apparatus to the nenory nodul e; a

controller for controlling the audio signals, the

controller including a host 5 controller, an
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20 There may be further included an image processor including an image sensor

module, and an audio amplifier.

In a further preferred form there is provided a method for using an apparatus for
playing audio stored in a portable electronic memory module, the method
25  comprising:

(@) operatively connecting the portable electronic memory module fo the
apparatus to enable the audio to be fransferred to the apparatus;

(b) reading and playing audio data stored in the portable electronic memory
module;

30 (c) transferring the audio data into a buffer memory and playing the audio data
from the buffer memory;

{d) continuing fo transfer the audio data to the buffer memory while continuing
to play the audio data from the buffer memory until the buffer memory is full
then suspending operation of the portable electronic memory module;

35 (e) upon the buffer memory being substantially empty, reactivating the
' portable electronic memory module and reading audio data from the
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the buffer nenory is full then suspendi ng operation
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20 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 accompanying illustrative drawings in which:

Figure 1 is a perspective view of a storage device in use with on embodiment of
the present invention;

25  Figure 2 is a perspective view of the embodiment of Figure 1 with the parts
separated;

| Figure 3 is an illustrative block diagram of a first embodiment of the apparatus;
Figure 4 is an illustrative block diagram of a second embodiment of the apparatus;

and

. 30 . Figure 5is a flow chart for operation of the apparatus.

Detailed Description of the Preferred Embodiments

To refer to Figures 1 and 2, there is shown an apparatus 10 for use with a portable

35  electronic data storage module 12. The module 12 may be of any suitable type,
category or make, and may have any storage capacity. Generally module 12 will

' have flash memory. Apparatus 10 is preferably also portable, and more preferably



30 Figure 5 is a flow chart for operation of the
apparatus. Detailed Description of the Preferred
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corresponding to interface 14. Port 22 may
beaaFP?r‘F‘EE’ 1394 or USB port. 15 As shown in Figures 3
and 4, port 22 has at |east four lines connected to it
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The data lines 26 enable audio data to be passed to module 12 from apparatus 10,
and from module 12 to apparatus 10.  Preferably, audio data is only one-way at
any one time. Audio data may be analog or digital.

Apparatus 10 includes a controller 32 for controlling data and/or audio passing in
either or both directions between module 12 and apparatus 10. Controller 37 is
operatively connected fo data lines 26. Operatively connected to controller 32 is
an amplifier 34 for amplifying audio data passed from module 12 to apparatus 10
via connector 14 and port 22. The amplifier 34 may be a digital or analog amplifier.

Controller 32 includes a host controller 37, and a controller 33 for the interface,
thereby allowing all forms of memory modules 12 with the same, standard interface
and standard memory functions, to be used with apparatus 10.

Controller 32 also preferably includes a buffer memory 35. Preferably, the buffer
memory 35 is a volatile memory such as, for example, SRAM or SDRAM. The
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apparatus 10. Controller 37 is operatively connected
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32 is an anplifier 34 for anplifying audi o data

passed from nodul e 12 to apparatus 10 30 via connector

14 and port 22. The anplifigr 34 may be a digital or

anal og anplifier. Controller 32 includes a host
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15corbivetier. t he operation of and sends data and
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Figure 5 is a flow chart of the operation. Upon the memory module being attached
to apparatus 10, and the power control for apparatus 10 being switched on (50), all
internal circuits in apparatus 10 are initialized (52) and a check made to determine

30 if memory module 12 is attached (54). If the result of the query is no, the
apparatus 10 shuts down (56). If yes, the list of files in the memory module 12 is
read (58) and appropriate information displayed on display 38. Apparatus 10 then
awaits an instruction (60).

35  When an instruction is entered, it may be to switch off (62) in consequence of
which apparatus 10 shuts down (56). Another instruction entered may he a play-
related function such as, for example, one or more of play, next, previous, and so
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include controls of one or nore of. on, off vol une,

pl ay, stop, pause, track, fast forward/reverse, nenu
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in this way, all functionality for enabling and/or controlling audio playback is in
30 apparatus 10, not memory module 12. By including that functionality in apparatus
12 any memory module 12 with the required interface, and standard memory, ¢an
be used with apparatus 10 for audio, or audiofvideo, storage and playback. This

includes MP3 audio.

35  Figure 4 shows a variation of the embodiment of Figure 3. Like references are
used for like components but with a preﬁx number 2. The principal differences are
for when video, or audio/video, is input through connector 240 for storage in
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menory 35 is not full at 76, audio is continued to be
transferred (72). When the buffer nmenory 35 is | ow
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12 with the required interface, and standard nenory,
can be used with apparatus 10 for audio, or
audi o/ vi deo, storage and pl ayback. This includes MP3
audi o. 35 Figure 4 shows a variation of the enbodi nent
of Figure 3. Like references are wused for |ike
conmponents but with a prefix nunber 2. The principa
differences are for when video, or audio/video, is
i nput through connector 240 for storage in WO
2005/ 071555 PCT/ S&2005/ 000010 7 nodule 212. In this
case processor 236 may include an i mage sensor, and an
audio anplifier; and controller 232 may include a
recordi ng nodul e. Wilst there has been described in
the foregoing description preferred 5 enbodi nents of
the present invention, it will be understood by those
skilled in the technology concerned that many
variations or nodifications in details of design,
construction or operation my be nmade wi t hout
departing fromthe present invention.
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The clainms 1. "A substantially pocket sized apparatus
. .« for enabling audio replay of audio  files stored in a
v portable, electronic (ﬁ@ﬁ.ﬂi ':.‘h' e menory
module is 5 operatively atfak j'{ gn-!‘m ‘ﬂjj!gfﬂ par at usPCT/SG2005/000010
the nenory nodule is for storing data and I's al Sgeceived 25 April 2006
directly attachable to a conputer, the apparatus ' :
conprising: a port for operatively connecting with an
i nterface connector of the net%wory nodule for transfer
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-20 2 Apparatus as claimed in claim 1 , wherein the fransfer of digital audio
signals is from the memory module to the apparatus and the apparatus t
the memory module, but s only one-way af any one time. '

o 3. Apparatus as claimed in clalm 1, further comprising a processor for
25 . controliing and supplying data i a display on the apparalus, and for
conirolfing output of digitaf audio signals.

r.4. Apparatus as daimed in claim 1, further comprising a recording controller
module, )
- 30 .
: _ 5, Apparatus as claimed in clalm 1 , wherein the external device connectar is
also for Input of video signals,
6... Apparatus as claimed In claim 1, further comprising a pracessor including * .
35 . animage sensar module, and an audio amplifier. ’
Amended Shest
IPEA/JAU




h

30 . 5. Apparatus as clained in claiml1, wherein the
external device connector~is -also for Input of video
signals. 6.. Apparatus as clained in claim1l1, further

conprising a processor Including 35 an |mage sens®CT/8G2005/000010
modul e, and an audi o anplifier. Anended Sheet | PRédeigd 25 April 2006

PCT/ S&005/ 000010 Received 25 April 2006 9 7.
Apparatus as clained in claim1, wherein the
controller conprises a host controller, a controller
for the interface, and a buffer nenory for receivi ng
the digital alPReEYS Py it gai. hereln i spryolispamprses ashiost
A net hod for osirligr, acwinie o tie ingettcy, apda kdier sdmpeydor recaiving

appar at us for tRegkl ubgsigndsiftnand i@ Yhoffle. audi o fil es
stored in a portable electronic nenory nodule, the
menory_nodule is for stori ngﬁ data and is also directly

att achhbl® t oAdeHRR fp kTing 2 yestantslivappoksh pighdrageagatus for enabling
connect or, t heudipeedaydf audnfiasisioien i:a noddblesipeiopit insnadrymodule,
connect i ng t hehe MRAGY Modil @librRioling dbd Bndap RIS Mbdipatideeigio a
10 the interfage GOOREGH E.;Ls;onﬁagfamhsmﬁm&u @hgt Lo be
read by the faﬁgaratlfs Z,rea |Etr'11%h%ﬂsaum data .
stored In t he®henSPSPlRYSMERtng ios menpog madule tojing graapslys using
audi oldat a i nt o a fisutidriase avenseionyio ensble hidioy dateyio thia eead A dieo
data fromthe buf ftggrangnory; 15 (d) continuing to
transfer the @pdl Pecll tﬁ’eah@o éaggmguf"fﬂ@rmemtgﬂg%ﬂemm l e

continuing to _play t | ta fro uffer, -
menory until the ¥ 'égralHFf'r@'ﬁ% %E?‘g’ ""ftli‘lrfﬂ’r TR and E‘aym,g the
suspendi ng oper at Py dgip frankbe bysrgenoryinodul e; (e) ' upon
the busf fer meldpry ciiuing tesiatis e taitdd daye 18 WRLbyTer memory while
reactivating the cqhuBRRREY R dSa A5H iHe 8L MhoR i e
data fromthe mempry DOAW]Co L QbGP Helefih JHIMAN
until the buffer menory S?J{Jhier" pending cp i
modute; .
(e} - ‘upon the buffer memory being substantially empty, reactivating the
20 ) memory module and reading audio data from the memory module
into the buffer memory uniii the buffer memory is fulf;
] repeating steps (d) and (e);
wherein the audio is decoded and decompressed as it is read,

" g A method as claimed In claim 8, wherain In step (b) the playing of auqio
from the buffer memory does not commence until a predetermined storage
level In the buifer memory is reached. ‘

10. A method as dlaimed in claim 8, wherein the audio is ampiified, and sent to
30 . anaudio outlet for playback.

1. A method as claimed in claim 8, wherein; between steps (a) and (b}, fila
" information is read from the memory module and displayed in 2 display of

the apparafus.
35 .
- 12, A method as claimed In claim 8, wherein the refatively low level Is
substantially empty. T - :
- Amended Sheet -
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(f) repeating steps-(d) and (e); wherein the audio.is

decoded and deconpressed as it is read. 25 9. A nethod

as clainmed in claim8 whereinin step (b) the playing

of audio fromthe buffer menory does not commence

until a predeternined storage |evel In the bufferPCI/SG2005/000010
memory is reached. 10. A method as claimed In cl Regsiged 25 April 2006
whereinn the audio is anplified, and sent to 30 an

audi o outlet for playback 11. A nethod as clainmed in

claim8, wherein, between stébps (a) and (b), file

information is read fromthe nmenory nodul e and

di spl ayed in a display of the apparatus. 35 12. A

net hod 'ds cf FEhekes F‘?i"‘?ff il 80, wiigiebt BF Hslalvelisiow leved siotpaipry

| ow | evel i %an hadosittaminpdstdragelevgbt y. , Anended Sheet
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13. A nethod as clainmed in claim 10, wherein the

relatively low level is greater than the

predeterm ned storage | evel. Amended Sheet PEA/ AU
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