1 PORTABLE AUDI O ENHANCEMENT AND MEDI A PLAYER DEVI CE
FI ELD OF THE I NVENTI ON This invention rel ates
general ly to audi o enhancenent and nedi a pl ayer

devi ces, and nore particularly to a portable device
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el ectroni c product such as a personal conputer to

obt ai n enhanced audi o out put. BACKGROUND The consurmer
el ectronics market includes different types of

el ectroni c devices such as personal conputers,

personal digital assistants (PDA), cellular phones,

tel evisions, etc. that are kqui pped to playback media
having different data formats. One of the nost popul ar
types of such consuner electronic devices is portable
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devices conme 1 n all sizes and orfer a variety o
functionalities. However, these portable nedia

pl ayback devices are typically stand-al one devi ces,

riei B oriTHERGVEAETON NOSt, al so serve as an additional data
storage device for a user. Such devices typically do
not have any secondary functionality. Additionally,
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on these portable nedia playback device are not
utilised. Many personal conputers and not ebooks
nowadays are equi pped with enbedded audi o processing
BAGKEBOUMBRd t he quality of audi o reproduction suffers
as a capability of such enbedded audi o processing
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Additionally, even when these portable media playback devices are connected to a hast computer

for either data synchronization or data transfer, processing resources on these portable media

playback device are not utilised.

Many personal computers and notebooks nowadays are equipped with embedded audio
processing chips, and the quality of audio reproduction suffers as a capability of such embedded
audio processing chips is facking. There are thus many people who hanker for improved audio
reproduction quality from their personal computers and notebooks which are equipped with such
embedded audio processing chips.

Therefore, there is a need for a portable device with media player functionality which is able to
provide an additional secondary functionality of audio enhancement when connected to the host
computer and aiso aid in processing data when connected to the host computer.



2 SUMMARY An aspect of the invention is a portable
nmedi a processing device for connecting with and
enabl i ng an external device with audi o enhancenent
functionality, the portable device conprising a
WOJLHEP¥d a connector interface for connec?‘?“f%‘”ﬁ??é?"ml
exchangi ng data with the external device; a nedia

pl ayer nodul e for processing data; and a controller

for identifying the data received fromthe externa

devi ce and sel ectively controlling the nedia player
nmodul e for processing the data fromthe externa

devi ce and suppl ying the processed data. An enbodi nent
of the invention is a user interface port for
sOMMARet i ng user interface devices. The user interface
devi ce may be selected fromthe group consisting of:
speakers, earphones, headphones, displays, and .
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BRIEF DESCRIPTION OF THE DRAWINGS

in order that embodiments of the invention may be fully and more cleardy understood by way of

non-limitative examples, the following description is taken in conjunction with the accompanying



3 drawi ngs in which |ike reference nuneral s designate
simlar or corresponding el enents, regions and
portions, and in which: FIG 1 illustrates a bl ock
di agram of a portable device in accordance with an
W 1A% of the invention; and FIG 2 il | uB¢V2F28¢%/040161
flow chart of a nmethod in accordance with an
enbodi nent of the invention. DETAI LED DESCRI PTI ON
Referring to FIG 1, a block diagram of a portable
medi a processing device 10 is shown. The portable
nmedi a processing device 10 connects with an external
devi ce 50 and enables the ekternal device 50 with
audi o enhancenent functionality. The external device
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ut er evi sion, a nobile tel ephone, a ganes
‘%R’Ws a“da{%g%%era a CD player, a DVD player and so
forth. The portable device 10 conprises housing 40 for
FiB. @ dindtiates h blpck2Rgramaf apasiplie dayice PAcaotsianmevite an erepogiment of the
ifveHabx:@hd er 22. The controller 22 is connected to a
nedia pl ayer nndule 12 The nedi a player nodul e 12 has
processors 16, ortabl e device has
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correspondi ng connector interface 52 of the external
devi ce 50. Through the connector interfaces 20,52 the
10 is able to exchange data with the
Dgg%%??ng%gﬁlgg 50 when the portable device 10 is
connected to the external device 50. The portable
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In a second node, the controller 22 receives audio

data fromthe external device '? . Thg, : o
The portable device 10 is able to function independently as a media playback device in a first

mode when the portable device 10 is not connected to the external device 50. The controller 22

" receives media data from the storage 24. Subsequently, the controller 22 identifies the media
data and selectively controls the media player module 12 to process the data using at least one of
the media data processor 18, and the audio data processor 16. The processed data is then sent
back to the controller 22 and is subsequently sent to the user interface connect 26 for audio
output 32 and display output 34. The audio output 32 may include, for example, speakers,
earphones, headphones and so forth.

In a second mode, the controller 22 receives audio data from the external device 50. The
controlier 22 identifies the audio data received from the external device 50 and selectively



controller 22 identifies the audio data received from
the external device 50 and selectively 4 controls the
medi a pl ayer nodule 12 to process the data. The audio
data may be processed using the audi o data processor
W6 200PH@%7¥at a processed by the audi o data pr oBeSiP09{080161
is returned to the controller 22 and may transmt the
processed data either to the external device 50 or to
a user interface connect 26 within the portabl e device
10. The user interface connect 26 may conprise a port
or anot her connector for connecting external user
i nterface devices. The extétnal user interface devices
i ncl ude audi o i nput 30, output devices 32 such as, for
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5 present invention is intended to include the basic
upm xi ng of stereo content, the audi o enhancenent

nodul e 12 is preferably configured to renmi x the audio
intelligently to match the speaker system (i ncl udi ng
WO2091HéHe6) . The audi o enhancement techni queBCTHzA04H4(161
be configured into the nedia player nodule 12 include
advanced techni ques to extract specific audio el enents
so nusic and novies sound nore alive than ever, i.e.
to add in one enbodi ment "punchiness” The potentia
benefits when listening to or creating nusic are
abundant. For exanple, stat%c stereo nusic may be
converted into surround sound suitable for playback
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1. X-Fi CMSS®-3D Surround: Provides a multichannel playback for stereo music or movies.

2. X-Fi CMSS®-3D Headphone: Provides a multichannel playback experience over headphones
for all types of content )

3. X-Fi CMS8®-3D Virtual: Provides a multichannel playback experience over two loudspeakers
for all types of content

4. X-Fi CrystalizerTM — provided dynamic enhancements based on detection of fransients and
other energy level variations.

5. Dolby Digital decoder

6. DTS-interactive 5.1 Encoder

Preferably, the media player module 12 includes at least 3D audio virtualization technologies
such as X-Fi CMSS®-3D Headphone and X-Fi CMSS®-3D Virtual. These virtual technologies are
designed to reproduce a natural sounding multi-channel listening experience over headphones or
two loudspeakers, with both multi-channel and two-channel source formats.



5. Dolby Digital decoder 6. DIS-Interactive 5.1
Encoder Preferably, the nedia player nodule 12

i ncludes at least 3D audio virtualization technol ogi es
such as X-Fi CMSS@ 3D Headphone and X-Fi CMSSO- 3D
WP28W34P7Fhese virtual technol ogi es are desi ghHedSG2§09/000161
reproduce a natural sounding nulti-channel |istening
experience over headphones or two | oudspeakers, with
both multi-channel and two-channel source formats. 6
In further detail, X-Fi Creative Milti Speaker Surround
3D(CVsSS-3D) is available for both rendering over
headphones and speakers. Cfeative's CMS(r)-3D
Headphone technol ogy hel ps the Iistener forget that he
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CD audlo The end result of appl yi ng CIystaI{zer
enhancenent depends to sone extent on the details of
the content to which it is applied and to the
user-specified degree of enhancenent. In general,:
t hough, Crystalizer produces crisper high frequencies,
punchi er m d-range percussion (snare druns, congas)
and note onsets, and stronger kick bass hits. This
audi o enhancenent technique is thought to be
especially beneficial to listeners of conpressed nusic




7 and novies to the point of even sounding better to
many |listeners than content available fromthe
original CD or DVD. It is a |lowinpact algorithm

desi gned to i nprove the dynam c range of an audi o
WO2ARMYY® enhanci ng the natural transients. FRESG2009/000161
transi ent enhancenent provided by the Crystalizer

al gorithnms can be very effective at sharpening an

audi o track (particularly conpressed tracks, such as
MP3 files), brightening sound effects, etc. Misic
benefits provided include | ow and high frequencies are
enhanced while the dynanics’ are inproved. Mvie
benefits include adding realismto expl osions,
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IStheaRbifient SRWA ICME.S1, oriletdlalonen phpd nould it incorgDkanin the

%BI@ %E\%‘g 14 Slﬁ Bmé&h%d‘:rﬁ&a% the’vi@& # ('H#% He Q%Puréﬂwm any

f
oo e Broctle ST PR oS REo 6 ommaty o

interface 20,52 and/or the user interface connect 26
ThEYktdIR ROBNTAidude:s oédesostCcerasy §iS5id aean merfha@rconnect 58 for
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ekdmpeugipiayh erocorsredthefkepor t s of the connector
interfaces 20,52. Simlarly, the user interface
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evi c rou
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10 prg Al oo sprusblosahed, for e, Loceael g offte BBttt o

intayfaceas @0.pd and &ises inferfee coest$Bquent | y, processi ng of
" non-audio related tasks in the external device 50 is

vRRaRGeda éyef- JnQd{YleclB B the &Haﬁe ﬁ@fc@ Aks 18Es8hg RBio data from the

nven

SHEPHABYE AT G ¢ et AR 105 yrisoping oLgPRARATe n he
eatewl@emﬁo isTrRed updorupdtY| tag Prapessgr 54; RRnspRypRtNPrsesdisg Pidwn-10
ali @€ Riated Bisiklrlthel @liadnal sevice 6die esbeednal devi ce 50, and
determ nes 105 the particul ar type of data If the
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device 10 is connected 102 to the external device 50. The controller 22 of the portable device 10
receives 104 data from the external device 50, and determines 105 the particular type of data. if
the data is deemed by the controller 22 to be audio data, the controller 22 switches 106 the



portable device 10 froma first node as a nedia
pl ayback device to a second node as an audi o
enhancenent device. If the data is deened by the
controller 22 to be non-audio data, the portable
WOWWE3 remains in the first node as the nBel/gE2009/000161
pl ayback device 107. Wien the portable device 10 is in
t he second node, the controller 22 operates 108 a
nmedi a pl ayer nodule 12 to process the audi o data 110.
Once processed, the controller 22 supplies 112 the
processed audio data to the external device 50 and/or
the user interface connect 26 of the portable device
10. The external user interface devices include audio
pcSHéBIQ UivicH QY &R § firlftnoabl 64 Bdia didYback ¥&ViEa ha seSRRBANCRE Ss an audio

er%am%menq% Vlﬁgq?tﬁgg rs]ggem%gg ?Ig agng'glFerz t&%ﬁ:@ F%&SJ §1!e portable |

evr C e out put play devices
d‘B’lFeéQlf?ﬁ‘a‘QE'“ “’feéfs“éﬁdé’ﬁ‘ﬁl‘*@ '“eGPQ Breagsdeviep 't ors and t he

i ke. Whil e enbodi nents of the invention have been
wiesHs b&ﬁ@le adffde i1d ks ihthd RESE mobid, thaichitrolng 2215 eites t1 0DSImba
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1P Sxtainle] PedkBrd] ArpRbrRE, BESIpRdheslandist forth Withet eXiétadt lidenGtodct

ot AR LB BRI LlEL B3 AN I Sxatheld i, hoRRAARG SRR
nctronality, e porta e 'device conpri sing:

housi ng and a connector interface for connecting and
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a controller for identifying the data received from

the external device and selectively controlling the

nmedi a pl ayer nodul e for processing the data fromthe

ext ernal device and supplying the processed dataPtCl/3G2009/000161
wherein a portion of nenory allocated for the

processing of audio signals in the external device is
CrLegdsup for use by a processor in the external device

and processing of non-audio related tasks in the

external device is enhanced. 2. The portable nedia

A OCeASpdHhbHEMIcER: BfocEbsthdNdbvibs fbinesnieRiing ivdihngndlelisisiing
interface port for connecting user int Jfaﬁe devic%f..
gn extamnpldevigs withawdie gsoesdent unstionalito e pariable device
BepbRLigt he user interface devices are sel ected from
the group consisting of: speakers, earphones,

headpAdissingdare lcagannestar ifianiacefer conanecting st exhiapging
i . ' .ce of claim1, wherein the nedi a
gﬁfﬁ mm&gﬁﬁgn?g% ;

ayer nog s an audi o data processor, and a
medi aadaedia playeemedule fosproTessinmdatabsird nedi a

Pr oCegSI R eV ?%‘%}%ify,ﬁ'l‘,{g 'tli@h éat%r reteivid nggﬁa ttl‘gé’ '@gfe'n%l ;&Vice

data stor a8e for rocesse
pad tseidatively diontrpliing dbs imeplial playee noddude ddmprRcessingthe data

il B8t e el B RS BB por 7 o
AVENDRefsificE2T portion of memory allocated for the processing of audio
signals in the external device is freed up for use by a processor in the external
device and processing of non-audio related tasks in the external device is
enhanced.

2. The portable media processing device of claim 1 further comprising a
user interface port for connecting user interface devices.

3. The portable media processing device of claim 2, wherein the user
interface devices are selected from the group consisting of. speakers,
earphones, headphones, displays, and monitors.

4, The portable media processing device of claim 1, wherein the media

player module includes an audio data processor, and a media data processor.

5. The portable media processing device of claim 1 or 2 further
comprising data storage for storing the processed data.

8. The portable media processing device of claim 2 wherein the controller
supplies the processed data to either the external device or the user interface
port.

AMENDED gg
IPEA/AY ol



"PEA/AU 7. The portable nedia processing device of

any one of the preceding clains wherein the connector
interface is either a USE connector interface or

firewire connector interface. 8. The portable nBGT§G2009/000151
processing device of any one of the preceding clains

wherein the external device is a device selected from

7he gThepcriabls Fiddity pﬁfc‘essingodeﬁﬁmbf aay pares ofhdhe preceding

OB LSy BT Ll GRECOC, B PE R o
ANEBIFS cafredetor iteAGL.

8. The portable media processing device of any one of the preceding
claims wherein the external device is a device selected from the group
consisting of: a notebook, a personal computer, a television, a mobile
telephone, a games console, a camera, a CD player, and a DVD player.
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