AN ELECTRONIC DEVICE Field Of Invention The present disclosure generally relates an electronic
device which can accommodate speaker drivers with large dimensions without having to substantially
increase the electronic device real estate. Background Portable electronic devices such as electronic
tablet devices are becoming more and more popular. An electronic tablet device can be used for
entertainment purposes such as video and/8N&LESTRBMGIPAYICEIN this regard, an electronic tablet device
can be regarded as an electronic audio reproduction device having speaker drivers for output of audio

signals during_ 6}Hdi0 layback. When a conventional electronic audio reproduction device performs audio
ie 0{.| vertign . . . . . .
payback, power rating of the speaker drivers can be material. Particularly, speaker drivers with high

power ratingslvanrbegagisiieuof paoealpowettsl audiriptaigbdniceorhpared wopwaddatdsveaksiow power

ratings. ConVcﬁf\%@!yW@N%%@@%ﬁﬁ&&n‘s‘%ﬁo%?%%ﬁé e iY@Jﬁa‘P_/’JmIJQW@%\Q/QFJ %%&@Ge@ﬁé%ﬁ powgrful _
compared to speaker drivers with high power ratings. Thus if more powerful audio playback is desired, it

may be neceggé?ﬁy for the electronic audio reproduction device to have speaker drivers with high power
ratings. Speaker drivers with high power ratings may have larger physical dimensions compared to

speaker driveg;clyg}gmgw power ratings.
Portable electronic devices such as electronic tablet devices are becoming more and more popular.
An electronic tablet device can be used for entertainment purposes such as video and/or audio
playback. In this regard, an electronic tablet device can be regarded as an electronic audio

reproduction device having speaker drivers for output of audio signals during audio playback.

When a conventional electronic audio reproduction device performs audio payback, power rating of

the speaker drivers can be material.

Particularly, speaker drivers with high power ratings can be capable of more powerful audio
playback compared to speaker drivers low power ratings. Conversely, audio playback using speaker
drivers with low power ratings can be less powerful compared to speaker drivers with high power

ratings.

Thus if more powerful audio playback is desired, it may be necessary for the electronic audio

reproduction device to have speaker drivers with high power ratings.

Speaker drivers with high power ratings may have larger physical dimensions compared to speaker

drivers with low power ratings.

Conventional techniques to accommodate speaker drivers with high power ratings include

increasing real estate of the electronic audio reproduction device.

Increasing real estate of the electronic reproduction device can be a simple solution to facilitate the
electronic audio reproduction device in accommodating speaker drivers with high power ratings.
However increasing the electronic audio reproduction device real estate may render the electronic

audio reproduction device bulky and/or aesthetically unpleasing.
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Conventional techniques to accommodate speaker drivers with high power ratings include increasing real
estate of the electronic audio reproduction device. Increasing real estate of the electronic reproduction
device can be a simple solution to facilitate the electronic audio reproduction device in accommodating
speaker drivers with high power ratings. However increasing the electronic audio reproduction device real
estate may render the electronic audio reproduction device bulky and/or aesthetically unpleasing. Itis

therefore desiralleigpedgaiselptinnRdQ ascisssaldaast ane afdhedorroaiaghREokigyes obconventional

techniques to accommodate speaker drivers with ingh power. raﬁi,n s. Summary of the Invention In
conventional techni s to,accommodate spef rd |versd/v|th | Spowerr tlr(w]gs . .
accordance with an aspect of the disclosure, an electronic device’is provided. The electronic device can

include one or more audio output portions, one or more protrusions and a casing. The casing can be
shaped and dipansioseRkiRAtiahthe one or more audio output portions. The casing can include a first
face, a second face and sides. The first and second faces can be spaced apart in a manner such that the
sides can be 'BEfHEEBEWER PR Aite LU fadB < KUBRIIE, thEdiESr M6resstsRisions can
extend from anyicefaarangdcarabimationwio hepfirgbfaces, the secorpiaesianctat deastone of the sides. In
one embodiment, the casing can be shaped and dimensioned in a manner so as to form the one or more

protrusions. The one or more protrusions can be capable of carrying the one or more audio output
portions. The casing can be shaped and dimensioned to carry the one or more audio output portions. The

casing can include a first face, a second face and sides.

The first and second faces can be spaced apart in a manner such that the sides can be defined
between the first and second faces. Additionally, the one or more protrusions can extend from any

of, or any combination of, the first face, the second face and at least one of the sides.

In one embodiment, the casing can be shaped and dimensioned in a manner so as to form the one or
more protrusions. The one or more protrusions can be capable of carrying the one or more audio

output portions.

In an exemplary event where there are a plurality of protrusions and a plurality of audio output
portions, the number of protrusions can correspond to the number of audio output portions. Each

protrusion can carry a corresponding at least a portion of an audio output portion.

In another embodiment, the one or more protrusions can correspond to at least a portion of the one
or more audio output portions protruding from any of, or any combination of, the first face, the

second face and at least one of the sides of the casing.

In an exemplary event where there are a plurality of protrusions and a plurality of audio output
portions, the number of protrusions can correspond to the number of audio output portions. Each
protrusion can correspond to at least a portion of an audio output portion protruding from any of, or

any combination of, the first face, the second face and at least one of the sides of the casing.



In an exemplary event where there are a plurality of protrusions and a plurality of audio output portions,
the number of protrusions can correspond to the number of audio output portions. Each protrusion can
carry a corresponding at least a portion of an audio output portion. In another embodiment, the one or
more protrusions can correspond to at least a portion of the one or more audio output portions protruding
from any of, BrighBeewwtisimatithe Brawnesirst face, the second face and at least one of the sides of the

casing. In an@gxINRlay svaktdvhssadRaraaramadidralityaf pratiusions angasplewalituahaigdio output

portions, the _nurn_bﬁr of protrusions can correspond to the number of audio output portions. Each
protrusion cafl cho'rcréspond to at least a portion of an audio output portion protruding from any of, or any

combination of, the first face, the second face and at least one of the sides of the casing. Brief

Description of;he, liawings &raRRAmenth oh R HirEoswra a5 desribed BesinpliRemitereference to

the following drawings, in which: Fig. la shows an electronic device which can include a first speaker
driver, a secNESPEARETHAVE & TG Ssakyel Urivar Sl ot AR G R 9R%6Fding to an

embodiment of the disclosure; Fig. Ib shows an electronic device which can include a first speaker driver

and a secong,spaakies, driyel.AcGAr ARG ALEERUNEY ALINGASFIARUS 19 It Shoys.an electronic

device which can include a first speaker driver, a second speaker driver and a third speaker driver,
according to SWVenTBENREH Y tHEMiETRtitae disclosure;

Fig. 1c shows an electronic device which can include a first speaker driver, a second speaker driver

and a third speaker driver, according to an embodiment of the disclosure;

Fig. 2a to Fig. 2h show that the electronic device of Fig. 1a can include a plurality of protrusions,

according to an embodiment of the disclosure;

Fig. 3a shows that the electronic device can further include a processing portion, according to an

embodiment of the disclosure;

Fig, 3b shows that electronic device can further include one or more enclosures, according to an

embodiment of the disclosure;

Fig. 3c shows the processing portion of Fig. 3a in further detail, according to an embodiment of the

disclosure;

Fig. 4a shows that the electronic device can be positioned in a first orientation relative to a user,

according to an embodiment of the disclosure;

Fig. 4b shows that the electronic device can be positioned in a second orientation relative to a user,

according to an embodiment of the disclosure; and

Fig. 5 shows an exemplary application of the electronic device, according to an embodiment of the

disclosure.



Fig. 2a to Fig. 2h show that the electronic device of Fig. la can include a plurality of protrusions, according
to an embodiment of the disclosure; Fig. 3a shows that the electronic device can further include a
processing portion, according to an embodiment of the disclosure; Fig, 3b shows that electronic device
can further include one or more enclosures, according to an embodiment of the disclosure; Fig. 3c shows
the processirRfisdedessrirtign 3a in further detail, according to an embodiment of the disclosure; Fig. 4a

shows that the.glactianic dmysansansber prsitinned g adfirsteEgntatian wiatbe 1 andsereasiserding to an
embodiment of Lhe disclosurg; FLg. 4b shows that the electronic device gan be Ipositig_nﬁd in a second

. . roblems associated with-copventional technigues to accommodate speaker drivers, with ower
orientation refative to'a User, according t0 an embodimert of the drsdoRre! and Fig."5 'Shows an
exemplary appiicgtion dfsthieed|eatiosficdeticefcarcetdifig taaigenbodiment of the disclosure. Detailed
Description Representative embodiments of the disclosure, for addressing one or more of the foregoing
problems associated with conventional techniques to accommodate speaker drivers with high power

ratings, are dRERTIBENHE Sk Wit TEfRTEMie rd ] oeyn ) accordance with an embodiment

of the disclosure. The electronic device 100 can, for example, be an electronic tablet device.

The electronic device 100 can include a casing 102. The casing 102 can include a first face 102a, a
second face 102b and sides 102c. The first face 102a and the second face 102b are opposite each
other and are spaced apart such that sides 102c are defined between the first and second faces
102a/102b. Additionally, the casing 102 can include a first corner 103a, a second corner 103b, a

third corner 103c and a fourth corner 103d.

The electronic device 100 can include one or more audio output portions 104. Preferably, the
electronic device 100 includes a plurality of audio output portions 104. The electronic device 100
can, optionally, further include one or both of a display module 105 and an image capture module
106. The electronic device 100 can, optionally, yet further include one or more photonic based

detectors/sensors (not shown).

The casing 102 can be shaped and dimensioned to carry the audio output portions 104. The casing
102 can be further shaped and dimensioned to carry the display module 105. The casing 102 can yet
be further shaped and dimensioned to carry the image capture module 106 and/or one or more

photonic based detectors/sensors.

The audio output portions 104 can be carried at one or both of the first face 102a and the second
face 102b. For example, as shown in Fig. 1a, the audio output portions 104 can be carried at the first
face 102a of the casing and can be arranged along the edges of the first face 102a. The audio output

portions 104 can, for example, be speaker drivers configured to output audio signals.

Additionally, the display module 105, the image capture module 106 and the one or more photonic
based detectors/sensors can be carried at the first face 102a of the casing 102. The display module

105 can be positioned at substantially the center of the first face 102a and the image capture



Referring to Fig. la to Fig. Ic, an electronic device 100 is shown in accordance with an embodiment of the
disclosure. The electronic device 100 can, for example, be an electronic tablet device. The electronic
device 100 can include a casing 102. The casing 102 can include a first face 102a, a second face 102b
and sides 102c. The first face 102a and the second face 102b are opposite each other and are spaced

apart such th&pditied O02enake defingad ieneen #i8dirdt itd 'gelcditd fH¥as 10ZamE2eniAdektibnally, the

casing 102 capébehdrendotd shicasnatiddaaionSaciRd Soraar13bi@ihird corner 103c and a fourth corner
103d. The electronic device 100 can include one or more audio output portions 104. Preferably, the

electronic device 100 includes a plurality of audio output portions 104. The electronic device 100 can,
optionally, fufiiredimnkiudednreled bothfof exadissldle modulesédBiengraeninvaye taptirestaiotiwley106. The

electronic deyigg) 100.rarneRHGRALH et HIEIER RIS LRE AL AE-RRYPARIG PRSI Heterigrs/sensors

(not shown). The casing 102 can be shaped and dimensioned to carry the audio output portions 104. The
casing 102 cAfibEtaEPSHab el LA BARIRaThE /5 BRFRPIRLC RIS BTSS! (HRENE 8% e &ing 102 can
yet be furthershapedand: dimensiohaddOR}aengdhke Theatieleaplotdemogjute bdgeandioronade more

photonic baseg, deleAINRISGASOIS HBR ALY AR UAPL HRAR LI EAM RERA HEDALANS QLR Of the first

face 102a and the second face 102b. For example, as shown in Fig. la, the audio output portions 104 can
be carried at ¥hESifst face 102a of the casing and can be arranged along the edges of the first face 102a.
The audio output portions 104 can, for example, be speaker drivers configured to output audio signals.

Additionally, the.display mqdule 105, the image ¢ re module 106 a e one or more photonic based
detecioraice e e R e T o b
positioned atasdisatabrialiyrged elengcherdses fifsthratict TeRalBdid fhvetheisgdicapenrentbditeads can be

arranged alogg:an gsigsnoidhefirelface diedr. sphadphnteric based detectors/sensors can be arranged
along an edge of the first face 102a.

In one embodiment, as shown in Fig. 1a, the audio output portions 104 can include a first speaker

driver 104a, a second speaker driver 104b, a third speaker driver 104c and a fourth speaker driver

104d. The speaker drivers 104a/104b/104c/104d can be positioned along the edges of the first face

102a such that a speaker driver is located adjacent or at a corner of the first face 102a. For example,

the first speaker driver 104a can be located adjacent/at the first corner 103a, the second speaker

driver 104b can be located adjacent/at the second corner 103b, the third speaker driver 104c can be

located adjacent/at the third corner 103c and the fourth speaker driver 104d can be located

adjacent/at the fourth corner 103d.

In another embodiment, as shown in Fig. 1b, the audio output portions 104 can include a first

speaker driver 104a and a second speaker driver 104b.

Preferably (as shown in Fig. 1b), the speaker drivers 104a/104b can be positioned along the edges of
the first face 102a such that they are located adjacent or at diagonal corners of the casing 102. For
example, the first speaker driver 104a can be positioned adjacent/at the first corner 103a and
second speaker driver 104b can be positioned adjacent/at the fourth corner 103d which is diagonal

to the first corner 103a.

Alternatively (not shown in Fig. 1b), the first and second speaker drivers 104a/104b can be
positioned along the edges of the first face 102a such that they are located along opposing edges of
5



The display module 105 can, for example, be a touch sensitive screen such a liquid crystal display (LCD)
screen. The image capture module 106 can, for example, be a webcam or a camera sensor with fisheye
type lens. The aforementioned one or more photonic based detectors/sensors can, for example, be one
or more infrared (IR) sensors. The display module 105, the image capture module 106 and the photonic
based detecttsfiseriaesrsoqall ks eizvnissts fisbrrerkartide drtai avthivetd iethentldig SR ditier

mentioned, thggaudigOutRULROTINNSd A GRELRE spaskat GithsfistiRerEA2A Bt theidasipgzand can be
arranged alonég th% edge of the first face %O;a. Fd,lrther earlier menti%ned, the audio output portions 104
S edge of t e first

on e first face 102a. T . [S_ opposite the secon e. . .
can, for examp‘ie, e peaﬂer 5r|vers. n one emﬁ(ﬁflme?ﬁ, as snown Inﬁg%. Ia, the audio output pOI‘tIOﬂS

104 can include a first speaker driver 104a, a second speaker driver 104b, a third speaker driver 104c

and a fourth gpeakerGvemn s ins SREAKET dEiverenl Qdan 0Ab(1Qdrid Qi £an brpesifigned along the

edges of the first face 102a such that a speaker driver is located adjacent or at a corner of the first face
102a. For exSMHpe, et St pasiodr arrasr oer (At pRYaciifd graasictritat thie fisEdimer€o3a, the
second speakleavedrives 40k cantzedataied idjacgatias tfelsetonthaeotnrr. 103setvedhird speaker driver

104c can be geqied adiacemt/abiPe e oRR&T A03G 09 e dQuith sRfakRt Aryes,L04f.qat be located

adjacent/at the fourth corner 103d. In another embodiment, as shown in Fig. Ib, the audio output portions
104 can incliifEeafifstsFRPARET HRVEFaNY4femyla: sEeDRPBRLak: ifveretAtiriseeithaniN &S shown in
Fig. Ib), the speakeaedrvaesmifidaiiddneainsbeipositionedeatangohiecedars aisthea it jageodéiPa such that
they are Iocatcgd adJaé:epthor at di ecg)nall qrners (ag.the casin .1021. For e&amglc—g., thg first stjaeaker driver
) d d 0

104a can be ?ooos'}%loﬂea at. 158%°n”t72t e %lrsatncérﬁer'io gaa%rdgg\éecron cscagaﬁé)r driver f(SEBOC:fﬁ be
positioned adiegerit’aserrndsdethlédrner 103d which is diagonal to the first corner 103a. Alternatively (not
shown in Fig. Ib), the first and second speaker drivers 104a/104b can be positioned along the edges of
the first face 102a such that the(}/ are located alon OJ)Posinq edges of 5 _

In general, as discussed with reference to Fig. 1a to Fig. 1c, it"s preferable that the audio output

portions 104 are arranged along the edges of the first face 102a in a manner such that for one or

more audio output portions 104 arranged along one edge of the first face 102a, one or more other

audio output portions 104 are arranged along an opposite edge of the first face 102a.

Referring to Fig. 2a to 2h, the electronic device 100 can, in accordance with another embodiment of
the disclosure, include one or more protrusions 200. Preferably, the electronic device 100 includes a

plurality of protrusions 200.

For the sake of clarity, Fig. 2a to Fig. 2h will be discussed with reference to a plurality of protrusions
200. It is appreciable that the following discussion can similarly apply to a scenario where the

electronic device 100 includes one protrusion 200.

Fig. 2a to Fig. 2c show a first exemplary arrangement where the protrusions 200 can be
extending/protruding from one or both of the first face 102a and the second face 102b of the casing
102. Fig. 2d to Fig. 2h show a second exemplary arrangement where the protrusions 200 can be
extending/protruding from at least one of the sides 102c of the casing 102. Preferably, the

protrusions 200 extend/protrude from the sides 102c of the casing 102.

In particular, Fig. 2a shows a first perspective view with reference to the first face 102a of the casing
102. Fig. 2b shows a second perspective view with reference to the second face 102b of the casing
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the first face 102a. For example, the first speaker 104a can be positioned in the middle along a first edge
of the first face 102a and the second speaker 104b can be positioned in the middle along a second edge
of the first face 102a. The first edge is opposite the second edge. In yet another embodiment, as shown in
Fig. Ic, the audio output portions 104 can include a first speaker driver 104a, a second speaker driver
104b and a tARY diedkehrheridodew Tt fipkirepredrRemna i ere1tiea £ pletharrariogd0aiofig adfirst edge

108 of the firshéacanléRaxd g Secopdian@ihieh speakerdriveiL ot thderamarmeritgeskalong a
second edge c1)1?0 otfhthe first face 10p? Tlge first Fq%e 108 is gppaosite the secand g(g'ge 110. For example,
0

the first spea er divef 123 %%3&/ be positioned i the rcr‘i’]lsdn(ﬁel%'onagth%efitr%tFé%lgzé' 0% tH&'sHond speaker

driver 104b cemtbsipositormdanoneoenshafetradecsrd. edge 110 and the third speaker driver 104c can
be positioned at another end of the second edge 110. In general, as discussed with reference to Fig. la to
Fig. Ic, it is preferable that the audio output portions 104 are arranged along the edges of the first face
102a in a maffaf §U’E’ﬁ¢ﬁ§f‘fo?%"ﬁ8“6‘r'H&e%%f@&ftﬁﬁt%ﬁﬂﬂﬂ’?%@%ﬁ?r gedamrgHEBBge of the
first face 102af, toaérarfmeoLre2otirertaelckico odifidst 1006t nise LOxingn@ar Fange aigreg win ieppasiecdge of the
first face 102, Refering to.Eig. 2a to 2h, the electronic device 100 can, in accordance with another
embodiment of the disclosure, include one or more protrusions 200. Preferably, the electronic device 100
includes a plurality of protrusions 200. For the sake of clarity, Fig. 2a to Fig. 2h will be discussed with
reference to & photabtyeabarateusions200inltis apmiepablaithattbedolmaing shstisssenicandgimilarly

apply to a scenario whete the clectronic device 100 i”"'e‘ige%abﬁ@% E’g&”&stiﬁe”f%(%?- F9.patoFig. 2¢ show a
first exemplary arrangement Where the protrusions 285 Can be extending/protruding from one or both of
the first face 192483 {36/ $@%sbrid faessing 202 of tHEecasipdsitioR (ke Pebtbitigh2rstivwoasstond

exemplary arangesmerbwheseidbe1BseLgIonsiR0 0 ealkH8 LXERNAUNAMRIBHAIRYTaI A gastone of the

sides 102c of the c?sjng 102. Preferaplx, %he Protrusions 200 extend/grotrudg from the sides 102c of the
. from/relative_ta-one gr_bogh of the first.face 102a and the second face 102b of the casin .10t2 For
casing 102. Inp ricular, ig. 2°SHoWs 5 Hirst perspecauve VieW WithPreferente 16 te first face 102a of the

casing 102. FRgnitteshanw®aisecbaichpersiyettite viewusiits 29feeeiroe toththsedentttace tGRb of the
casing 6 possible that they further extend from/relative to one or both of the first face 102a and the second

face 102b. Fig. 2d will be discussed later in further detail.

Preferably, the number of protrusions 200 corresponds to the number of audio output portions 104.
For example, as shown, the audio output portions 104 can include a first speaker driver 104a, a
second speaker driver 104b, a third speaker driver 104c and a fourth speaker driver 104d. In this
regard, the protrusions 200 can include a first protrusion, a second protrusion, a third protrusion and
a fourth protrusion corresponding to the first speaker driver 104a, the second speaker driver 104b,

the third speaker driver 104c and the fourth speaker driver 104d respectively.

Earlier mentioned, Fig. 2a to Fig. 2c show that the protrusions 200 can extend from one or both of
the first face 102a and the second face 102b of the casing 102. Fig. 2a to Fig. 2c will be discussed in

further detail hereinafter.
As shown in Fig. 2a, protrusions 200 can extend from the first face 102a of the casing 102.

In one embodiment, the protrusions 200 can correspond to the audio output portions 104
protruding from the first face 102a of the casing 102. For example, a protrusion 200 can correspond

to an audio output portion 104 or at least a portion of an audio output portion 104 protruding from
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102. Fig. 2c shows a side view with reference to one of the sides 102c of the casing 102. Fig. 2d shows,
in one example, the protrusions 200 can extend from any of, or any combination of, the first to fourth
corners 103a/103b/103¢/103d of the casing 102. Fig. 2e to Fig. 2h show that the protrusions 200 can be
in various shapes and/or sizes. In one embodiment, as shown in Fig. 2a to Fig. 2c,the protrusions 200
can extend fromfsridace Boih Gitteecdiiae fdde TODE sdrthé Sceprreifalec B 2b efstereséing™ 2. Fig. 2a to

Fig. 2c will badiscissadbatier iviudhes gataibing AnntRerRMbRAInIERE 1AS SHANIbINARIG:a3dnihe
protrusions 200 can e(f—:gtend from the sides 102c of tg’_te3 081&%13 102. For example ﬁ\iproyusion 200 can

extend from Sa&HPST ThECHISH to ToURN oA rosrtmfe{/ Sikoxi %P%leozc‘fapsrfﬁb Bé.rﬁrﬂrfﬁ%r, in addition

to the possibiagnEprotrisierste Oevcarnextenpofbim dhheosidges 20Rc of the casing, it is also possible that
the protrusions 200 can extend from/relative to one or both of the first face 102a and the second face
102b of the casing 102. For example, it is possible that not only do the protrusions 200 extend from the

sides 102c, it 1S HE pIRRGIR At 1R RE R AkbErIRTh IS ARGEEHE 80 oA A Tace 102a
and the secotid faceulio2d2d6igucBdhatiiiee eisodseed datdirsnficr tien detad clrefambiydéherimber of

protrusions 20 cQresponds, e AURRREK AL AHAIS, QUIRHIRQLIRNS A uF Y SXABINS of5iDPWN, the

audio output portions 104 can include a first speaker driver 104a, a second speaker driver 104b, a third
speaker drivéPNOUB ArfiPHYB QP SROAkR didef A0AATRRLRISTREYERT, AR PRSRIED R 2T M R include a
first protrusiosyd SREQNGERREH USION, A Kiftapyatitisn antkabatiid pEdrogian cat@spandingdo the first

speaker driver 104a, t seconfls eafk r driver 104b, the third. speaker driver 104c and the fourth
cpoaker arvaF EOA el A, Ba e R et o R A e i b ions 200 can
extend from oAgieT Hékk B thrediratddivas 12aTanetradde demith RieturD2bhcal tAeveEeshestiteR. g, 2a to Fig.

2c will be discussgddnduinesdetpimere aeioAs GRownindid . 2Rt sne A0 ARextend from the
first face 102a of the casinﬁa% 2. In one embodiment, the protrusions 200 can correspond to the audio
In

output portion®1 (54 PRSP FoH1 IR first face 102a of the casing 102. For example, a protrusion 200

can correspond

As shown in Fig. 2b, protrusions 200 can extend from the second face 102b of the casing 102.

In one embodiment, the protrusions 200 can correspond to the audio output portions 104
protruding from the second face 102b of the casing 102. For example, a protrusion 200 can
correspond to an audio output portion 104 or at least a portion of an audio output portion 104
protruding from the second face 102b of the casing 102. In this regard, it is appreciable that at least
a portion of an audio output portion 104 can be protruding from the second face 102b of the casing
102, and can thus be exposed to view. The at least a portion of the audio output portion 104,

protruding from the casing 102 and exposed to view, can correspond to a protrusion 200.

In another embodiment, the casing 102 can be shaped and dimensioned in a manner so as to form
the protrusions 200 such that they extend from the second face 102b of the casing 102. Additionally,
the casing 102 can be shaped and dimensioned in a manner so as to form the protrusions 200 which
can carry the audio output portions 104. For example, a protrusion 200 can carry a corresponding
audio output portion 104 or at least a portion of a corresponding audio output portion 104. More
specifically, for example, the first protrusion can carry the first speaker driver 104a or at least a
portion of the first speaker driver 104a. The second to fourth protrusions can carry, respectively, the
second to fourth speaker drivers 104b/104c/104d or at least a portion of the second to fourth
speaker drivers 104b/104c/104d.



to an audio output portion 104 or at least a portion of an audio output portion 104 protruding from the first
face 102a of the casing 102. In this regard, it is appreciable that at least a portion of an audio output
portion 104 can be protruding from the first face 102a of the casing 102, and can thus be exposed to
view. The at least a portion of the audio output portion 104, protruding from the casing 102 and exposed
to view, can correspond to a protrusion 200. In another embodiment, the casing 102 can be shaped and

dimensioned ABdRiBRaNNBleSeBSIt RO ITL BB IBHRIGHS BSo2 AWk ingY taryr sadengbirosrthgdifst face 102a
of the casingt%OZ. Ad itifonalllydzghe claging 10? canb shaped/an:tj ditmensziggedTip a manner so as to form
the protrusionsezﬁe(fov'& ich can car'lrnyc fhgsaﬂdi)ougd%ucf pcd?ﬁdﬂ /16~ 9rlé6cr’n§xample, & pPSf?u%rio% 200 can
carry a correspenaisigeaiaditiooti§atcpokédrest0bothatleabersopartiorrabat cortespddvifege iy, output
portion 104. More, sBeCcHicalyinfofexamiles sbe drRlspsrtcusion rankauy e Mrbensaketdgyer 104a or at
least a portion of the first speaker driver 104a. The second to fourth protrusions can carry, respectively,

the second td &AM Felket YAl Y PRAIETRLPHAGSr2AL 18RS HY56 i S DI RAENSRESRE I8 Tolirth speaker
drivers .104b/s'h@dm116|ddmidgﬂosf‘i®mmin Righ2th, meirmgi:msa@&canUexte‘nakﬁnonpéh'ega@mdtﬁace 1.02b of
the casing 10c%rrla@p%%&m@%"ﬁ}?{‘%&%rpéﬂ\%‘ﬁ'%?%QQ&%%BEE‘E?PQMJ%XL? Addig eyeLportions 104

protruding from the second face 102b of the casing 102. For example, a protrusion 200 can correspond to
an audio outStirPISANECaedP Ath Bk JBrEOH 4t BFPatitiY output portion 104 protruding from the second
face 102b of the casing 102. In this regard, it is appreciable that at least a portion of an audio output
portion 104 can, pe protruding, fram the second face 10 %o the casing,102, and can thus be exposed to
Vo, The at LA S P AL AES B Lo B O et Ch A T ohe S e 5 Rt xposed
to view, can ¢8fré3poaAdTaaesrotikiorr200. faseatiGihdrehbodinererdseerspigheordarrwewshaped and

dimensioned jp-gomannerssecslQ, feen hrspretiusians Sisughthaldbey.extanddram thesecond face

102b of the c?ositr)lg 10b2. AddéltiotnaIIYH the casin%tl(?Z candbe stha edtand di4mensioned in a manner so as
to form the profusiBRg FE6WHIER"CERLEMSPIE R diS BB BEHSRETdA For example, a protrusion 200

can carry a corresponding audio output portion 104 or at least a portion of a corresponding audio output

portion 104. MatgiSPeFHILally s QMR rLAgSIESLPIIUSIRR GaR 8Dk ikshaReakahayer 104a or at
least a portion of the first speaker driver 104a. The second to fourth protrusions can carry, respectively,

the second t6 TBHAYpBEKS! GIHGIRBDALTIDHEPIE o 5P B S S HE PO tRESBEBI {7 Totirth speaker
drivers 104b/i6dehld4ck aAdidibiapa bygrtlvesseaarichiface 132l tzn kcibiclenpthe potheles 200 can

openings/perggtréa}}t&qr%%ggﬂg{gggrs%pmdqlgge;s?&g%{g%?tgrg)ggg“i‘répludes a plurality of openings/perforations

202. The number of openings/perforations 202 can be based on the number of audio output portions 104.
Preferably, the number of openings/perforations 202 corresponds to the number of audio output portions
104. For exampiee thepluradity ohopesttngsiperforaiionrsrrdgosandnglvde adiskppeping/peferation, a

second openiqg{;gsﬂggggﬁti@oﬁgah% ?:rq)igg%pﬁgiﬁg{g%fger%tggga%%(ig'% %2%? (ﬁjeencigsg&/g?%ﬁrgtion copesponding to

the first speaﬁer rv e second speaker driver rd spea ver T04€ &nd the fourth

speaker driver rodesieesiifctiredgrrespond to an audio output portion 104 or at least a portion of an audio
output portion 104 protruding from one or both of the first and second faces 102a/102b of the

casing 102. In this regard, it is appreciable that at least a portion of an audio output portion 104 can
be protruding from one or both of the first and second faces 102a/102b of the casing 102, and can
thus be exposed to view. The at least a portion of the audio output portion 104, protruding from the

casing 102 and exposed to view, can correspond to a protrusion 200.

In another embodiment, the casing 102 can be shaped and dimensioned in a manner so as to form
the protrusions 200 which can carry the audio output portions 104. Additionally, the casing 102 can
be shaped and dimensioned to form the protrusions 200 in a manner such that they extend from
one or both of the first and second faces 102a/102b of the casing 102. For example, a protrusion

200 can carry a corresponding audio output portion 104 or at least a portion of a corresponding
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Furthermore, as will be discussed in further detail with reference to Fig.3, the openings/perforations 202
can be arranged on the second face 102b based on the arrangement of the audio output portions 104.
Specifically, the arrangement of the openings/perforations 202 on the second face 102b can be
dependent on the arrangement of the audio output portions 104. Referring to Fig. 2c, a side view with
reference to 8¥EcoPUHEtshaE®109% oliie wusifing ORIt HRalith ity simgce Ry widke Vsl is a see
through view yphikh preserisebarangeNebiieh ak leasta Restien afhe audiauipishpastiRugsL04 within
the casing 102. tAs_shown, the ProtrL%_si nsth200 cane tent fro tr}je_ first %z'ﬂbd Sec 1&? facets*1 10t2a/102b of
the casing. IPGneEM cc:i‘aifﬁréﬁt,eﬂﬁ’gcd\fgﬁ’usfosr%ofﬂéocgﬁrcosﬂor%asﬁbnr(':f'?f)s fhe G/ludlic oufjp‘ﬂrtapc?r fons 104
protruding fromaotien of thetiehdhe firstresndakectiver§d0és 1B2A0MA2b of the casing 102. For example, a
protrusion 200 can correspond to an audio output portion 104 or at least a portion of an audio output
portion 104 protruding from one or both of the first and second faces 102a/102b of the casing 102. In this
regard, it is apirECRBIENE: Hi1842Ps SoRBIHUSPan’ 0GRS SUtRtRCpO GBI EahbaYBvRaIRg from one
or both of thepfirstrandseconekiapts Lbda/teuabthefcasing &b, pntopandhissihe expasaddo view. The
at least a porfion,of fhe udi OytRLL AR PIRIHEING TP e 6ASIE AR%.2Rs QXRORRE to view,
can correspond to a protrusion 200. In another embodiment, the casing 102 can be shaped and
dimensioned e HUMABFY'ds to form the protrusions 200 which can carry the audio output portions
104. Additionally, the casing 102 can be shaped and dimensioned to form the protrusions 200 in a
manner suchhal, ey sxtspd rom.one;ar e of . rs,and;second faces k2311020, of fhe casing 102
For example, a protrusion 200 can carry a correspondll%ig audlog'output portlc?n 104°0r at 18ast a portion of
a corresponditegtratielide destpae pbrvon 2e@pkloreegpbeifiednonitoterra il Riaestirat prittrssiGeecan carry

the first spealsR drivian 14da: ebahiessive postion abthefirst-ppealker drivesdddalobhensesepryto fourth
protrusions c%geclf%)rzrg/,EL%sOPSectivrg%,uthe second to fourth speaker drjvers 104b/104¢/104d or at least a

portion of the' S8C3A% 15 8ERTY St d A& BR8P YE I 4 i &P AN tOREE TS nlliSer of
protrusions 2@8noan coredspuntheditiidaneihiBertof sagdid BueplO2 pottiotisiphobge Rammler wWhere the
number of augig, oLt AstgRs d 4 S i bt fifSLSHRVER RpeakRI Y el QM4 A4 P4 c/104d), the

number of protrusions 200 can be four (i.e., first to fourth protrusions). The protrusions 200 discussed with
reference to BSGI94AY BigPrsd EA BB FepTH RePiotRanty el el AuHi BBy AY 10MR BifécBkample,
when the eleststicidetsaoestQ0cisapliagact omadtairsysfacecknatrabownhediraedt eoriact ixetwean of the flat

surface and any 952@%@@25%9%%Qu?ré"‘éégl‘gn%?&r(%ﬂgiir%%g éaB&Pe moedggsﬁgy module 105 and/or the image

capture module 106 can be prevented. In this manner, scratches to the first face 102a, the second face
102b, the display module 105 and/or the image capture module 106 can be prevented. In another
example, whesrthenele@dreniciglerdancllGistaseipemalbrdroppred dkam anelevatedspraidiontigot shown),

the protrusions 200 can. hel vent substantial d e such as impact damage and/or shock damage
to the first faégsTégg(z:'tE' gcepc\:@r{]%e d%%‘??)‘éﬁ%@ﬁ%%@%%ﬂ& ?h%?ﬁ’jh €105 and/or the image capture module

106. Earlier mentioned, Fig. 2d shows that the protrusions 200 can extend from the sides 102c of the
casing 102. KigerfioMd be discHsspetinifinthes datalbedeiBaf@E sides 102¢ of the casing 102. For

example, the first protrusion, the second protrusion, the third protrusion and the fourth protrusion
can extend from the first corner 103a, the second corner 103b, the third corner 103c and the fourth
corner 103d respectively. Additionally, any of or any combination of the first to fourth protrusions

can optionally extend from/relative to one or both of the first and second faces 102a/102b.

Thus it is appreciable that a protrusion 200 can, in one example, extend from a side 102c and, at the
same time, extend relative to one or both of the first and second faces 102a/102b. In this regard,
the protrusion 200 need not necessarily extend directly from one or both of the first and second

faces 102a/102b.
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Referring to Fig. 2d, the protrusions 200 can extend from the sides 102c of the casing 102. For example,
the first protrusion, the second protrusion, the third protrusion and the fourth protrusion can extend from
the first corner 103a, the second corner 103b, the third corner 103c and the fourth corner 103d
respectively. Additionally, any of or any combination of the first to fourth protrusions can optionally extend
from/relative o offe SPRsiMIRHEefiRsPrYRiP e oA -TacesreTRaf1 B2 BheT Auddt pstaphreciebie 1Pt a

protrusion 200 &anidp @de exaielaosxierck fiemausiderhO2roandeat diersanaeimepsentheelative to
one or both of tcpe first ftand s_ecolnogl factesd_lOZ 1r({)2 .t,ln Iéhis re aLd thw&ro}_rus’on 2020 neg%]not
necessarily exten L&ﬁ‘écﬂg/”frogrsn on& or both o tHEfirstand %eecbn(glfa?ceselﬁitaffﬁfg. 917 5ne" embodiment,
the protrusions@80faanledrrefsiherdstogthe? alidioeranplet peritnsoh02Dpretradirgpfrohidhe sides 102c¢ of the
casing 102. The,protryisions e fshes£asrestRARGH0 06 RYdia AURMBELHARS JA4nRatysing
from/relative to one or both of the first tace 102a and the second face 102b of the casing 102. For

example, a protAuLi6riesons &6 L eRpehdte R HIGIY BlstRiiNEdfon' 8 6783 deh i RBETEBA of an audio
output portiomhiQaﬂt mntru@kfrgdmmmam@ﬁrcsbtamﬁ pQDan thoa Sﬂt.ba@rf&ﬂeliﬂ@ﬂ‘brﬂntélﬂrvﬂ’]’e) i?ilﬁﬁO]’.OZC of the
casing 102. 1p thiseaard, IhisARREASIR0IR DAL E%%f&%i@é’s”l'&ﬂ OF 812 Ao RytakE POriQR 404 can be

protruding from/ relative to one or both of the first and second faces 102a/102b and/or sides 102c of the
casing 102, ffBeesthtenirvb&heddrastrieerienofthe i auirt portioh 1t tReAriNe BRitbiie 5oYHen 104,
protruding fromme the easing O2eandcepaspshtavigmstaancasoespond to a protrusion 200. In another
embodiment, the casing 102 can be shaped and dimensioned in a manner so as to form the protrusions
200 which can carry the audio output portions 104. For example, a protrusion 200 can carry a
correspondind &nefieebemPpat ptsrtioth el G4insr BRI eas i O i eesipespovriivRy R tRITportion 104.

More specificallypréarasampleniie fistprptisioncansrnyiaesfish speakendiivesd0dmrnas least a
portion of the first speaker driver 104a. The second to fourth protrusions can carry, respectively, the
second to foucﬁ’hcs‘*b@aakcé’FasrP\?SPé”idﬂ@?l%%?i@%‘%‘r 1858t BoRSRI8E t?mé"s?%%%r?&%%%ﬁ‘%%speaker
drivers 104b/d@4ei oA hn E84lidvienesiteoiiedlytiie exambler t piratnision®2 6 camycberéspermke the number
of audio outpyk RPHHRNS, LO%EY SXAMRIEHYARIS LR NUMREL QL aYHIo QUIRHLROEHANS ARG s four (i.e.,
first to fourth speaker drivers 104a/104b/104c/104d), the number of protrusions 200 can be four (i.e., first
to fourth protFARIGHY) rERFrdelideaseRa dirfrHETR PRFREE Y KSE. WAYI P U ahe SRSERIRRGHRY 960 can be
helpful in protectingrilve electrepiakelatrice s0db irotha@ase of Fig. 2d, in addition to protecting the
electronic device 100, the protrusions 200 extending from the first face 102a, the second face 102b
and/or the sides 102c of the casing 102 can further be useful in a situation where more powerful speaker
drivers (e.g., tAdeirset Forhthe e aIesr efrRiar oAb sy 10204 dy dhe s @ SytiaRrewHYivers which

are associatagiiky nvare fepwamdie. wapeakeramwerohawirgobigiesjpanen satings) may tfrave larger

physical dimensions compared o their | r ered counterparts %i..e. eaker czriv rs having lower
power rating g R e e R 1 B BB e L0, there
may be a nedelfryrioresiseiahe electronic device 100 real estate. Increasing the electronic device 100 real
estate may render the electronic estate 100 bulky and aesthetically unpleasing. Thus increasing the

electronic device 100 real estate to accommodate higher powered speaker drivers may be undesirable.
Appreciably. B Ra LIRS RSt Rk rBIRG oot TR TTLTRES PRS0 DR CLRbRERIEE #h2b andlor
the sides 102beofl ¢hmooasieged 00). drspreaker drifige R driratddidish dopostioringftesireakeic dever 8N effectively

be protruding{rqin,ihg st daet iR #ha srapadiack L0k andierithe Rides ML eralie ¢dsing 102. In

such a case, if speaker drivers having larger physical dimensions are to be used in the electronic device
100, the needt8'friEfBES4AY SIECHOMC HEEE 1T YRR IESIaBIRAY BE HRRGALELL Tvers (e-8. the

first to fourth speaker drivers 104a/104b/104c/104d) are desired.

Speaker drivers which are associated with more power (i.e., speaker drivers having higher power
ratings) may have larger physical dimensions compared to their lower powered counterparts (i.e.,
speaker drivers having lower power ratings). Thus to incorporate higher powered speaker drivers

(i.e., audio output portions 104), there may be a need to increase the electronic device 100 real
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Furthermore, the protrusions 200 can be such that they are shaped and dimensioned not to be too
noticeable/ not too obstructive such that the electronic device 100 is not rendered aesthetic unpleasing.
For example, the protrusions 200 can be in the form of curved/enlarged rounded corners. More
specifically, for example, the first to fourth corners 103a/103b/103¢/103d can be enlarged so as to allow
correspondingftfiEst ocferritls Yiseigaioniverse tarad 48 0rerBadrichefriestiinaly gstaedde kb the first

face 102a, thg,seeqndifaseudphiandiaidhersidas tho2e@idthecasingd A2 Mareaysisahimdatrusions 200

can be in varLoL#]s sha esdand/kor izes as sttlowg in, E)lut not limited to, Fig. 2e to Fig. 2h. In this manner,
speaker drivers ﬁ%\?/?nﬁrarfféera peﬁyg'i\f%? @F%e%g?oﬁgrfe.%., speaker drivers having higher power ratings
compared to speaker drivers having lower power ratings) can be used in the electronic device 100 without
having to 3'9&\HH?@H;!B{y!”&f%Qﬁﬁgt?%ﬁl@BWP% Qﬁ!lﬁ%&%rﬁeﬁ@%@t@é%@f WEQ@&%GQX&Q%%VGM?V the
electronic device 100 aesthetically unpleasing. Fig. 3a provides a plane view of the electronic device 100

looking at an@P8f¥HRSET A Rird 188 183% ot tRRSLSIG 1B 2t K& Eh BRI tRE SRAIHEVEEARe 100 can
further includdfgcpvaaessircgrmﬁgmﬁm ﬁFhéacash_zg, m@%@ndbecshapedw@!pdtﬁﬁmmom ttnecarry the
processing pQJH9&‘1%_90rn'§9£he3<%@!%p§}‘ﬁepM@éﬂ%%%’{%@&ﬁ%%%ﬂn@%Sl%%‘??‘?odb\é’ﬂlué‘ ifgcasing 102.

The processing portion 300 can be coupled to one or N of the display module 105 and the image
capture mod§leToEc AJHRIHIaIRE MR iinAgeTEapa ot e 16 RA Y € a pIauP B 6 -both of the

display module 105 and the processing portion 300. Moreover, the photonic based detectors/sensors can

be coupled tq t rocessing portion 300 and/or the display module 105, The processjng portion 300 can
e further cot LI e e P g SrRaHas A8 T T g 2t ured (0
communicate"figerdigmalstes thistpredessity hartibh Seoronitedsriseck¥ine portioged eesnpiéc configured

to receive anghprQsass 1R ipMbeignalsin-iesieeo0iipYt $I00RISorkNerltnel/Sinals camde
communicated to the disglay [’fno? e 105. The dis;g_laly Pdule 105 can be further conf(ijgured to display
ecifica 0 irst t 10%br1eoi°>c 3d-ca

ul m
the output sigRAESTALTMETEIENUIY HEEEI 156 Ca D UM AYIRSH S 4P HaEsange

communicateita@ge sigmats bésedoredmdaptine ddrfragessdenkg elsigralded e Yenibthicated from the

image capturgRadieHRdo Pas Helrth Qfdhs.display.rmodwe 1emand famRragessing fagion 300.
Image signals can be communicated from the image capture module 106 to the display module 105 for

display. Imad@d1gifs AT BEEShTRIFILLEY MO 5HRE Im4ge capiare IYAURE LTS 18°Me PrBessing
portion 300 faepfurihes fpregessingigo2produce processed image signals. Processed image signals can be
communicated from the processing portion 300 to the display module 105 for display. The photonic based
detectors/sensors can be configured to sense/detect optical signals such as IR signals. The photonic
based detectBrelssrsnrs eeaiise FiveFrdrehafRjererM & @bHPRLTREaLR EhererRits Y ¢ PEcas Biglifals to one or
both of the digplay raiagidenddrandsfaspr ocrssHaginostien Q- thrgorticdk sigaasanebgoarmMmMunicated

from the phOté%O#cCF O e S RN SO o e RIQgESRINg RRion 300 fopprogessing fo,produce
processed optical signals.
without having to render the electronic device 100 aesthetically unpleasing.

Fig. 3a provides a plane view of the electronic device 100 looking at and/or through the first face
102a of the casing 102. As shown, the electronic device 100 can further include a processing portion
300. The casing 102 can be shaped and dimensioned to carry the processing portion 300. For

example, the processing portion 300 can be disposed within the casing 102.

The processing portion 300 can be coupled to one or both of the display module 105 and the image
capture module 106. Additionally, the image capture module 106 can be coupled to one or both of
the display module 105 and the processing portion 300. Moreover, the photonic based
detectors/sensors can be coupled to the processing portion 300 and/or the display module 105. The

processing portion 300 can be further coupled to the audio output portions 104.
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Earlier mentioned the audio output portions 104 can, for example, include a first speaker driver 104a, a
second speaker driver 104b, a third speaker driver 104c and a fourth speaker driver 104d. In this regard,
the processing portion 300 can be coupled to each of the first to fourth speaker drivers
104a/104b/104c¢/104d. The processing portion 300 can be configured to communicate audio signals to
each or any combination of the first to fourth speaker drivers 104a/104b/104¢/104d for output. Thus the
audio output mrfd'@Bﬁym&gammcgﬁmﬁguﬁﬁ@t@d%mramd&%igmls.g;ﬁmmuﬂéq&t@dstrmcm%rprocessing
portion 300 as gwll e discussed in further de?ll wit ref$rence to F| 3b andt 30 In addltlon the
electronic device 160 &5 aefﬂngppr%rct:'é)gsmg POrtior S BT 156" eg\?vﬁ in FUTERE %t'é{ Wit Sference to Fig.
3b and Fig. av.omthersaker@fsclahﬁypuumtdlsp’llayambdudxmﬂr@ﬁlqmﬂdrtgttbe@#vdmmwmgl@b &red Fig. 3c.
Referring to Kigy, 3, theelestranie daniceHaturandurthey incbids pag g, more enclosures 302.
Particularly, the casing 102 of the electronic device 100 can be shaped and dimensioned to carry one or
more enclosures 302. More particularly, the enclosures 302 can be formed within the casing 102. For
example, theToasimngelQgtoanmbeushapednared difigersionadtineanmanned sorasutacdormafesgnabosures 302
within the caging 102 PI&IRIRRM. NS THIRRSL AL LARPSHEH SARETSRRARIRR g UMby of audio

output portions 104. Each audio output portion 104 can be substantially enclosed/surrounded by an
enclosure 3020688% 898, AHEeAiRBYSutALE BrtRIASIECACES TR PRIt SR siraprsHedr B fePeL04a, a

second speakeahdtvestdddbmathirtagp ealaredhiv@nel (ctamck aifpithspeakes tivabk(4dndgethis regard,

the number of auplo ogtput ortions 04 &four Therefore (%h%%gg%ﬁpbe fourenclosycr)e%’bog For

munlc ted e Imdge capture mb ro
example, ther& can be a Tirst enclosure Fecond enclosure 5, & third ehclosure 302¢ and a

fourth enc|os&véwsomos%@mmanspétmqoernaﬁﬁﬁgﬁbn@ngsm@eﬂqé flrsl’[rs‘f?é@l@'er"ﬁ%@eﬂ&'@iﬁa,cﬂﬁe kgecond
speaker drivebhRRictie Hird mpeakeliEYeRibR46038ththes faitbshe aberdivgRyL 04d respectively. Earlier

mentioned, openings/perforations 202 can be arranged on the second face 102b based on the
arrangement of the audio output portions 104. Specially, at least one opening/perforation 202 can be
defined or providedtaithinad deietvsafeBo2. Fobexarfipledan spesiwyéperfviatiogn@®2ucapsbe defined or

provided in eagh,ef the:afpsementioned it andasiuele iuihienclamiRa08a30A0RgR0(A02]. Earler

mentioned, each enclosure 302 can be shagee and dimensioned in a manner so as to surround/enclose
an audio outﬁ'ﬁfeﬁ@%‘ﬁ AT 01 SUBR AiibGtdrBRIone A B tarhis e & SnaRYEReilof the one or
more enclosutes @di2awiipialdhercasirngriOidnitaethémmortie; abteast ansoprmngpRefesation can be defined

or provided within.6acn,o oq‘?o&ﬂ;? SOLBRYS ?J‘&JQ@?HE%%%Q&&%EQE%'Z‘&Qﬂer the arrangement of the

openings/perforations 202 on the second face 102b can be considered to be dependent on the
arrangement of the audio output portions 104.
Earlier mentioned the audio output portions 104 can, for example, include a first speaker driver 104a,

a second speaker driver 104b, a third speaker driver 104c and a fourth speaker driver 104d. In this
regard, the processing portion 300 can be coupled to each of the first to fourth speaker drivers

104a/104b/104c¢/104d.

The processing portion 300 can be configured to communicate audio signals to each or any
combination of the first to fourth speaker drivers 104a/104b/104c/104d for output. Thus the audio
output portions 104 can be configured to output audio signals communicated from the processing

portion 300 as will be discussed in further detail with reference to Fig. 3b and Fig. 3c.

In addition, the electronic device 100 and the processing portion 300 will be shown in further detail
with reference to Fig. 3b and Fig. 3c. For the sake of clarity, the display module 105 will not be

shown in Fig. 3b and Fig. 3c.
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The enclosures 302 and corresponding openings/perforations 202 can facilitate equalizing of pressure.
Specifically pressure in the enclosures 302 can be equalized with respect to the environment (i.e., outside
of the electronic device 100). This is made possible by the openings/perforations 202. Appreciably, to
facilitate pressure equalizing, the openings/perforations 202 should not be substantially
obstructed/bIBeRENs 112 Badkertireiitioad, Javisnd Ehibo MirlantingrIR SRS PO CaAEK N From the

second face pQZbuafihe casing1b04f thbdrifisiivationyhiaie theslestionielavice:d isdalaced on a
flat surface such as a tabletop with the secon fa“:e 102b facin thebﬂ?t surfacﬁd itis ag),ereciable that the
ff 6(36 e m 1thin |

. ore englosyres 302., Mor rticularly, the enclosures r he ca 1Q2.
protrusions Z?fdncan erectively eIevafeD ee egtronlc ewce? rom the avf surrace suéh %at the

openings/perforatiems|20Roreting $620ad facthd@2redelnuinciovetad/blockeet by tetfldbsurface. In this
manner, the Qpeningsspearatiens Mg 1gmain substantially unobstructed even if the electronic device
100 is placed on a flat surface with the second face 102b facing the flat surface. By allowing pressure
equalizing, audio output performance, especially audio output performance of low frequency range audio
signals (i.e., begsaudibaange)r caenblesineproTed:réaptinds tegheahuthiceesfclodin respd02oatitths 104.

perforations/Qpenings afa.CAHIBNEHPL A5 SQRIE QLT S1RASHIMUNLEA BPRIQNEAWdighoutput performance

of low frequency range audio signals. Thus audio output performance, especially bass performance, of
the electronic device 100 can be improved. Audio signals and frequency ranges (i.e., low frequency range
audio signalsraseraeptip et @hivyerp Biish fioaUeIIcY  altgd«althe Sigirals@ardiond)ighfaquaneyrrange audio
signals) associated with audio signals will he discussed later in further detail. Fig.3c.shows, the processing
orion 300 1 E L R R L Il e e R et
processor unitf 3060 #Gstarfstionit BA8s dpie-amhateihio: pisce s3o beiftt 3 ¢ Il o ie ssiHs oronsie 30k .can be

coupled to ongeRr EAthe0f g SRNIIALIRGESSREJARILRAR REdINE AP HIRsaRSa5dnNKBd Gule central

processor unit 3|06 can 2be Cé)yplte | to one or bothlof_ the d},sPtIa nlgodu.le 11%% aphd the ircpa ekcapture
module 106. TIFEEERT A SHETRLLTY SHit4BREAT Do REth I RO TAE 6" Shy BF S1aRs b MBIk ion of, the

sensor unit 3@dvetid@4tchageindnite30B dtiver 404t erprdedssin wneikldisand Gheredioreivedntioned one or more
photonic based sensors/detectors. Additionally, the storage unit 308 can be coupled to one or both of the

central processor unit 306 and the audio processor unit 310. The audio processor unit 310 can be
coupled to théagﬁameaﬂ?ﬁﬁﬁl,F?(Bﬁriwmqg/a%mratlons 202 can be arranged on the second face 102b based on

the arrangement of the audio output portions 104. Specially, at least one opening/perforation 202
can be defined or provided within an enclosure 302. For example, an opening/perforation 202 can
be defined or provided in each of the aforementioned first enclosure to fourth enclosure

302a/302b/302c/302d.

Earlier mentioned, each enclosure 302 can be shaped and dimensioned in a manner so as to
surround/enclose an audio output portion 104. Thus the audio output portions 104 determine the
arrangement of the one or more enclosures 302 within the casing 102. Furthermore, at least one
opening/perforation can be defined or provided within each of the one or more enclosures 302. In
this manner, the arrangement of the openings/perforations 202 on the second face 102b can be

considered to be dependent on the arrangement of the audio output portions 104.

The enclosures 302 and corresponding openings/perforations 202 can facilitate equalizing of
pressure. Specifically pressure in the enclosures 302 can be equalized with respect to the
environment (i.e., outside of the electronic device 100). This is made possible by the
openings/perforations 202. Appreciably, to facilitate pressure equalizing, the openings/perforations

202 should not be substantially obstructed/blocked.
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The sensor unit 304 can be configured to sense/detect, for example, orientation and/or movement of the
electronic device 100 as will be discussed later in further detail with reference to Fig. 4. The sensor unit
304 can, for example, be a device such as a gyroscope, a digital compass or an accelerometer. Thus the
sensor unit 304 can, for example, correspond to one or more gyroscopes, one or more digital compasses
and/or one or more accelerometers. The central processor unit 306 can be coupled to the display module

105 in a manpaRksnastihEBCRIvR:RRIBbSIY BRI S FANIRHNRAtesh feaan i  fispéay ardidle 16, Jrhe central
processor un& 306, Ca{'ozbe Lurther couy led r’go tQﬁ irr|1a e c,?]é)ture module 106 in g manner so as to receive
image signals ESRRRINICated o aé?%végeéeca% (e HEAT 08 FREEEAMAI ﬁré‘geascgosfjcunﬁ 306 can yet
be further coapbbitier thishsdnserandifa80402b danirahe figbsadaw riceapprsaagotisig el srobmivnsnicated from
the sensor uRgERQ4, MRIGRYURT iR CeHEaLRIGCARS QLRI RO BR: CRUPIeH IR thePRRPrROre photonic
based sensors/detectors in a manner so as to receive optical signals detected by and communicated from

the one or m8PEHHMBHIR BIREE Cerisbiractet it 1T e Eamtr & Y5r6 VoL bR 308 €6 b8 configured
to process anyionenoér,ahasyecogiperation of 2thedmnpitssigrals imagesigredlsyepaehigeresignalis and optical
signals to proglyce A&, gl Rathof £RUIAL SIgRAIR AR, AWt alS: TherseqiaLprocessor unit 306 can
be further configured to process image signals and the optical S|gna%s to produce processed image
signals and processed optical signals respectively. The output signals, the processed image signals
and/or the pregesseadzapticalsigualsrganbio eapumpuricateckél e dhialcantiabRReessormanie3H6 to the
display module 105 for display. The contrgl signals can be communicated from the central processor unit
306 to any of e SHHESY CIREY e ELRG s T S0 AR e o RSl it 0 oy
combination &ierseiesIe rabpertasripobsieaTales CAR Be toriamumicanedofim el Hies tentetopracessor unit 306
to control the,ggRsakdiRib3RmHNEeIOIAR & AP B ARGt AU G HIOSRES LI L3 KBiRRrECiably,
control signals can”b(F)J)rodL#ced b thfe rE:eretral Froce_ssor()gnit %06 basegl on the input signals, the image
signals, opticalPSIThART ERGIoY T SeRisoF SITHaNS SPhestorsle tiliP3YE%an be configured to store one or
more electronic audio files such as M P3, MP4 and WMA based audio files. An audio file can be
associated WihyRUGI SIGNAS NRXIYSALLIR EhBIAFLG LSS S AYeh AR Beamency.rharasisislicsand phase
characteristics. Other examples of audio characteristics can include amplitude and channel
characteristid& 3 FEGLENES Rira14BsARY/BF ARMalituery cssaute RetRls ieuBIfey BihedtdiPaudio signal
associated witgntirevaudioiftlesadnaterap fureeiatdysian audio file can be associated with a plurality of
frequency ranges. The plurality of frequency ranges can, for example, include low frequency range audio
signals (e.g., between 20 Hz and 200 Hz), mid frequency range audio signals (e.g., between 201 Hz and
5 KHz) and/or high frequency range audio signals (e.g., between more than 5 KHz and 20 KHz).
Additionally, aig.stuHnvsigaakovdeaiy keasalech paurbrregserdead sfoarnanpricadrl tbatdt Bonake suitably
audibly perceived by either the_left ear of a user or a right ear. of a user, In this regard, an audio file may
ol aucicr S el AT A1 e ConH B e i e iy Do 2 6 B R Ao il
may further inelt@®-audio signals that are more suitable for audio perception by the right ear of the user.
An audio file may yet further include audio signals that are suitable for audio perception by the left and
right ears of a user. Therefare an audio signal can be associated with audio characteristics which may be

indicative of JB?)FSEI?&P@IE%%%%& boeu%%w.edg(o one or both of the central processor unit 306 and the audio

processor unit 310. The central processor unit 306 can be coupled to one or both of the display
module 105 and the image capture module 106. The central processor unit 306 can be further
coupled to any of, or any combination of, the sensor unit 304, the storage unit 308, the audio
processor unit 310 and the aforementioned one or more photonic based sensors/detectors.
Additionally, the storage unit 308 can be coupled to one or both of the central processor unit 306
and the audio processor unit 310. The audio processor unit 310 can be coupled to the audio output

portions 104.
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Thus channel characteristics of an audio signal can relate to appropriate channel output. For example, as
will also be discussed later with reference to Fig. 4, a speaker system having at least a left channel
speaker output and a right channel speaker output can be configured to output audio output signals
based on an audio file. Audio signals associated with the audio file recorded to be more suitably
perceived aufhBlsepiPinetiSfiéean 6F aueyredirisens/deiciatder witheRatiitaltivaraskernstris irdicative that

they should hg imosr@pRORNRIENSOMIRME plastagsiedtishannehsReRkar Vi petrddie signalsrassociated
with the audio file recorded to bf more suit%Ié)ly %erceive audibé\?rb the right,e?r of the user can be
d

. t 30 : le, digit : )
associated wifti @hafnel ChatXciRriStRERRdiEativa St Stﬁceyasshao & Mofe égﬁ)f)rocﬁrr?g?éﬁyocr)uafbut via the

right channelasspéakeemutghts|thehenseganit 3¢heamélr charattieristissoof audie sigmalksayenicrpkste to at least
of one of left %@&W#&r@%ﬁ?% anehEghd channgk v ipdt defichianag! output can relate to the

aforementioned output of audio signals via the left channel speaker output of a speaker system. Right
channel output can relate to the aforementioned output of audio signals via the right channel speaker
output of a speaker system. The storage unit 308 can be configured to communicate an electronic audio
file to the audio processor unit 310 based on control signals received from the central processor unit 306.
Of course, it is understood that the storage unit 308 can be located in the electronic device 100 and/or in
a remote locdBrFBHRIALSFie SO AME de\retDie MefErryaRrRIUE R Ihit RavNE flRE5c®n be
communicatedctaéhrpatidlio4n ocassarceiat 840 therip Egmotaltonmstiomyia@eDprstiiieatinrogetwork. In
one example a%I%gt{lgmc auglpip amed q%r#éh]rge internet. In atnother examepl.ehatpe storage

ile?hcan be stre cIf
unit 308 can be associated Wﬁf]; Cloud Based sutrgrrgaetf e au'?jf?)aB?ce)rcseos?ssorO dnit 310 Can e éonfigured to

process the eRsemurifetaddienfilddrinesenaapieres o et v 1o diie Atitib Retgsesfial8onwharchet & be
communicatggriQ.apshaedinytiat thesaughe saitRUL RRMIRPS.I40 receive sensor signals communicated

from the sensor unit 304. Moreover, the central processor unit 306 can be coupled to the one or
more photonic based sensors/detectors in a manner so as to receive optical signals detected by and

communicated from the one or more photonic based sensors/detectors.

The central processor portion 306 can be configured to process any one of, or any combination of,
the input signals, image signals, sensor signals and optical signals to produce one or both of control
signals and output signals. The central processor unit 306 can be further configured to process
image signals and the optical signals to produce processed image signals and processed optical
signals respectively. The output signals, the processed image signals and/or the processed optical
signals can be communicated from the central processor unit 306 to the display module 105 for

display.

The control signals can be communicated from the central processor unit 306 to any of the sensor
unit 304, the storage unit 308 and the audio processor unit 310, or any combination thereof.
Therefore control signals can be communicated from the central processor unit 306 to control the

sensor unit 304, the storage unit 308 and/or the audio processor unit 310.

Appreciably, control signals can be produced by the central processor unit 306 based on the input

signals, the image signals, optical signals and/or the sensor signals.
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In this regard, audio processor unit 310 can be configured to receive audio signals associated with the
audio file for processing to produce audio output signals. Therefore audio signals received by the audio
processor unit 310 can be considered to be audio input signals. Thus audio input signals can be received
and processed by the audio processor unit 310 to produce audio output signals. Audio input signals can,
for example, D proesssgutbpy dieacriitspiestiessere anit S IPSLRPrtiRaicaudinfittiarae reidtibd/Bf the audio

input signals ganbevared hasadirs ong aidwihofLoniralsigiads and 5aRSassignalmas: il be

discussed Iat%r in further detail with reference to Fig. 4. For example, any one of, or any combination of,
chara temsPcs sucp]as re@Heng %hara feristic n%hﬁfeﬁhar teristics,” Other examples f%dm .
frequency characteristics, phase characteristics and amplitude of audio input sighals can'be varied by the
audio processuorrastitiditocantieciadelimplitde ssdchaited dipearrisechurther configured to vary/control output of
the audio output signals based on one or both of control signals and sensor signals as will be discussed

in further detail later with reference to gﬂ:@ 4. In one example, output of the audio output signals can be
varied/controff684T theaBntenast dir &R bt SOts DM Jaai6 6uth 6t SgHaRs gReATstRaEExample,
output of the witid tbecatgiotfigignals egmedoabhariecicontrelted ba thecantextioh allowiygaineaamitnpeding

output of audjg. outpyy. signals.via aLleask,A RRAIoNHhe Audie uiaut RAFiaREAL I.¥elarother

example, output of the audio output signals can be varied/controlled in the context of channel output of
the audio outp8ReKidaILef SRt 2D fif AT A pTed Sisyap of RngeAdie HrpltitestigRaly e BeH
varied/controfledsirHh arepsiexh kdikectivihsof it pighsd g, dethecauipii isiarnals; eharmaiputput of the
audio output signals and allowing and/or impeding output of audio output signals via at least a portion of
the audio output portions 104. Other examples include varying/controlling audio output signals in the
context of three dimensional (3D) audio positioning on the output of the audio output signals. The manner

in which audigigh@ramiekisticgiokiha awekia RUISIgRaILeabbasared My dhe audiprocasser unit 310,
based on one or hoth of contral signals and sensor signals and/or the manner in which the audio

processor untt F1Y AR DEPRIFNSE S8 Gl (5 TEBNEBIB P SPHRE Bifflo BUPUIERHAS based on
one or both ofudarfite sigmalgianddsesmsoissighats witcowithigeissad imferdcdmtipa evahelefeeaadler with

reference Wit Kiga g fdQ: sfansiaurs e alrehomie deyvice 2 A0positiangd iR {ish QurBialirp,A00a relative
to a user 410. Fig. 4b shows the electronic device 100 positioned in a second orientation 400b relative to

a user 410. RBIERMNGIDFEiG 45 thETiret Brikhiatior uBoacEds 18 Biinis'vEy MhadEkse Yrientation.
Therefore, theueie ptiospacicyiaee 160 canibe pasitibneskin thiasfdecapeuoideamnialiom nelakiveiseethe user 410.

Referring to Fig, 4 diylﬁa?ae&é)rﬂgcg@ﬁﬁﬁ%ﬂgﬂéq)n%aqﬁ@’oE%E?&S%FHPJ%hQ%e@&Qﬁma“ orientation. Therefore, the

electronic device 100 can be positioned in a portrait orientation relative to the user 410.

Thus channel characteristics of an audio signal can relate to appropriate channel output.

For example, as will also be discussed later with reference to Fig. 4, a speaker system having at least
a left channel speaker output and a right channel speaker output can be configured to output audio
output signals based on an audio file. Audio signals associated with the audio file recorded to be
more suitably perceived audibly by the left ear of a user can be associated with channel
characteristics indicative that they should be more appropriately output via the left channel speaker
output. Audio signals associated with the audio file recorded to be more suitably perceived audibly
by the right ear of the user can be associated with channel characteristics indicative that they should

be more appropriately output via the right channel speaker output.

In this regard, channel characteristics of audio signals can relate to at least of one of left channel
output and right channel output. Left channel output can relate to the aforementioned output of

audio signals via the left channel speaker output of a speaker system. Right channel output can
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The manner in which the audio processor unit 310 can be configured to vary/control output of the audio
output signals based on one or both of control signals and sensor signals will be first discussed followed
by the manner in which audio characteristics of the audio input signals can be varied, by the audio
processor unit 310, based on one or both of control signals and sensor signals. Earlier mentioned, output
of the audio iRt Sitheal e HERetrieHRG TGNl inetiae vantextight chpeirecastgrorwRtpef of the audio
output signalg;ak&hghaa! output of the audio output signals; 3) allowing and/or impeding output of audio
output signals via at least a portion of the audio output portions 104; and/or 4) 3D audio positioning on
the output of the audio output signals. Based on the first orientation 400a and the second orientation
400b, audio duepsipsigmaltst A be et patiidaredeaueioroniptd portieridiosidia fisstsehobdirections 420

and a secon%@&@&ﬂiﬁﬁ@i@%sﬁgﬁ @é&ﬁﬁ@\éﬁ% AR NS FRaRAIRL @AKPA#BF&QQQQMW'@Q&@L% based on
the first orientation 400a and the second orientation 400b can be associated with a first set of directions

420 and a seldhireersrditetdbnstasecLuhattivanPernerifsinsbe s uiraridiid £ A A AR R 8cond set of
directions 43e:car apexamplide bé thucethrabiadevzsigoal s ahe etgput dramoeiachdd the fisstte fourth

speaker drivers 04 OMR/HQAGHOALINA IFRCHER SRS R LSER 6‘%9 HSGRANRL RN Of the

audio output signals can correspond to output of the audio output signals in the first set of directions 420
and/or the se®dtha %@m%ﬁ)@&ﬁawg 34@5) files can be streamed from the internet. In another example, the

storage unit 308 can be associated with Cloud based storage.

The audio processor unit 310 can be configured to process the electronic audio file in a manner so as
to produce audio output signals which can be communicated to and output at the audio output

portions 104.

In this regard, audio processor unit 310 can be configured to receive audio signals associated with
the audio file for processing to produce audio output signals. Therefore audio signals received by
the audio processor unit 310 can be considered to be audio input signals. Thus audio input signals

can be received and processed by the audio processor unit 310 to produce audio output signals.

Audio input signals can, for example, be processed by the audio processor unit 310 such that audio
characteristics of the audio input signals can be varied based on one or both of control signals and
sensor signals as will be discussed later in further detail with reference to Fig. 4. For example, any
one of, or any combination of, frequency characteristics, phase characteristics and amplitude of

audio input signals can be varied by the audio processor unit 310.

The audio processor unit 310 can be further configured to vary/control output of the audio output
signals based on one or both of control signals and sensor signals as will be discussed in further

detail later with reference to Fig. 4.

In one example, output of the audio output signals can be varied/controlled in the context of
directivity of output of the audio output signals. In another example, output of the audio output
signals can be varied/controlled in the context of allowing and/or impeding output of audio output

signals via at least a portion of the audio output portions 104. In yet another example, output of the
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In an exemplary scenario where the orientation of the electronic device 100 is changed from the first
orientation 400a to the second orientation 400D, it is appreciable that, in the second orientation 400b, the
position of each of the first to fourth speaker drivers 104a/104b/104c¢/104d relative to the user 410 may be
changed as compared to the position of each of the first to fourth speaker drivers 104a/104b/104¢/104d
relative to the e PUtRer wena fifve fRrded Futitalttdrindboaomtre reffehenishedawniihe erdingetittpositions of

the first to foupthagpeaiarndinessOaLl Ol Qf aid Qdd s slativailp dbeHsrn 41l duatadhe change in

orientation (e.g. fron? tipe first or#'entation 400a to the second orientation 400b} f the electronic device
context o i .t

100, it may be desSirab 'r‘?g'\é'ﬁaﬂgcéuf:ﬁ?éc?tﬁépmeo uoﬁ’tﬁﬂfpé'f é'ﬁ@ﬁ'os’ocufiﬁﬂfls?ﬁ'??éijOV|a B3R DPIR Sudio output
portions 104 figmisthedfiisivied efidmectic®d 20tbottheasdioondrsetsiehakirag tid i 300 Appretitbly, by

changing dir%%ﬂ}@%%&_%@%r%f@udi@tF?éﬁQké‘%n"dQ_E‘ﬁJ&J&Q%mﬁgf%&&ﬁﬁmfa‘d%%ﬁﬁm _é.gf%qmﬁesecond set
of directions 430, directivity of output of the audio output signals from each of the first to fourth speaker

drivers 104a/ 0B ROAEPEG R edANBE B ALk PeY 1y B e AHRARE B ISP iR biehAtation of the
electronic device 100 is changed from the first orientation 400a to the second orientation 400b. Of course,
although the foregoing exemplary scenario discusses change in direction of output signals of audio output
signals from each of the first to fourth speaker drives 104a/104b/104c/104d in the 20 context of the first
set of directiofi§ A20"ahH theiSesifichaprertifise o L3 b &P ARl FtheUSEIed1D), thes24fiPreciable that
one or more pIdéedns GiitBeofistsrinadditecbong darangihie sRcend seimfdieciansHedbean be away

from the user 419. Eor exam le Wheq 'gléhe figst orientation 40d0a, the first qnd thi dfs eakgr drivers
h 3 furth
1048/1040 cATER B spdie Bibecisch Ik 110/t be el Comipured f6mtycontl Sueehi o e a0

fourth speakerthiyeesalgastd @a@teer beticohfigtirt daer b andueesadiseritpit Mgtiralsses\iafertiee user 410.
When in the gegand-angaialien4RabtheHist and second speaker drivers 104a/104b can be configured
to output audio output signals away from the user 410 instead of the first and third speaker drivers
104a/104c when in the first orientation 400a. Additionally, when in the second orientation 400b, the third
and fourth speéalerstiviveris ElA o4k denlbe woiikgeredadrautperitaticdidatplatisegnal s@wadd the user

410 instead qfdhg, seENhapdeoHiiREAksy sEivRiRd RADLLA4 wharir R8sl arientaligr.A00a.

410.

Referring to Fig. 4a, the first orientation 400a can, for example, be a landscape orientation.
Therefore, the electronic device 100 can be positioned in a landscape orientation relative to the user
410. Referring to Fig. 4b, the second orientation 400b can, for example, be a portrait orientation.
Therefore, the electronic device 100 can be positioned in a portrait orientation relative to the user

410.

The manner in which the audio processor unit 310 can be configured to vary/control output of the
audio output signals based on one or both of control signals and sensor signals will be first discussed
followed by the manner in which audio characteristics of the audio input signals can be varied, by

the audio processor unit 310, based on one or both of control signals and sensor signals.

Earlier mentioned, output of the audio output signals can be varied/controlled in the context of:
1) directivity of output of the audio output signals;
2) channel output of the audio output signals;
3) allowing and/or impeding output of audio output signals via at least a portion of the audio

output portions 104; and/or
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In a more specific example, when the electronic device 100 is in the first orientation 400a, the first
speaker driver 104a can be configured to output audio output signals at a direction towards a
predetermined location which is a distance from the left of the user 410 and the third speaker driver 104c
can be configured to output audio output signals at a direction towards a predetermined location which is
a distance from the4igReed theotiderng10. taasitrymaflihedndn JutrHESBRStsorientation 400a, the second and
fourth speaker drivers 104b/104d can be configured to output audio output signals toward the user 410.

When there is a gharé%e #n Prienta'%i,on %fothe It ctronic ddeyictet,loo f{)%m tg,e fir§t otrientrf\tion %OOa to the
second orientation’. b, the’firs as'ff@a{'ke? 1028 CaRBE COR ig:j]u'cr’?:dl % oﬁlfp'ﬁt%'uﬂfoS('ﬁ?f’]psu(fagigrelals ata
direction towarts bvprivd etaipminedtoaitonlihichfistedistainedifrod?fradgircofdbe ostrdidand the

second spgaﬁg@ @N&Ei%_bl@a’ﬁ]s b%%ﬂﬂ&\dﬁ‘?%%%t@%ﬁl%ﬁa@%@& %'KJH%'%_:_@J @rigi.'i‘é‘r%i?ﬁbb%wards a
predetermined location which is a distance from the left of the user 410. Additionally, when in the second

orientation 400D fAERMYRBFE S RS AT 6% aeE ahdectgmitfd Y o BaRYut hudio output
signals toward tivectiser440Gespgsivefyom controlling/varying output of audio output signals in the context of
directivity of output of audio output signals from the audio output portions 104, it is also possible to
control/vary output of audio output signals in the context of channel output of the audio output signals.
Earlier mentidhtrshsspebhEicigridh? Radiig serdsehdetirertiath e senker et 25d4hight channel
speaker outpalidiagghe scoaligtpiadrionautpwr andiesoutplit- i ghalse based aman @ugiosteosdlin Audio signals

associated with the audio file recor be more suitably perceived audibly by the left ear of a user can
b assacatod i L] e R Yt R ot v he
left channel spéeikerfdigpardPherytiveotitpot thertichsel Of dfatiewsideftonit/ delio 1o ¢ah ¢e considered
to be a speakgegysiere.In this regard, when in the first orientation 400a, the first and second speaker
drivers 104a/104b can be considered to be the aforementioned left channel speaker output. The third and

fourth speaker drivers 104c/104d can be considered to be the aforementioned right channel speaker
output. In an exemplary scenario where the orientation of the electronic device 100 is changed from the first

orientation 400a to the second orientation 400b, it is appreciable that, in the second orientation
400b, the position of each of the first to fourth speaker drivers 104a/104b/104c/104d relative to the
user 410 may be changed as compared to the position of each of the first to fourth speaker drivers

104a/104b/104c/104d relative to the user 410 when in the first orientation 400a.

Therefore, based on the change in positions of the first to fourth speaker drivers
104a/104b/104c/104d relative to the user 410 due to the change in orientation (e.g., from the first
orientation 400a to the second orientation 400b) of the electronic device 100, it may be desirable to
change direction of output of audio output signals via each of the audio output portions 104 from

the first set of directions 420 to the second set of directions 430.

Appreciably, by changing directivity of output of audio output signals from the first set of directions
420 to the second set of directions 430, directivity of output of the audio output signals from each of
the first to fourth speaker drivers 104a/104b/104c/104d can be considered to be varied/changed
when the orientation of the electronic device 100 is changed from the first orientation 400a to the

second orientation 400b.

Of course, although the foregoing exemplary scenario discusses change in direction of output signals
of audio output signals from each of the first to fourth speaker drives 104a/104b/104c/104d in the
20



Furthermore, when in the second orientation 400b, the second and fourth speaker drivers 104b/104d can
be considered to be the aforementioned left channel speaker output. The first and third speaker drivers
104a/104c can be considered to be the aforementioned right channel speaker output. Audio input signals
associable with left channel output audio characteristics can be processed by, for example, the audio
processor uniPBEl 1 rolisicetriditeeint28igrthisessssond aplefitrcishsctsarisdsonsid Hgdizer

characteristicgoFiithepratsicatsliodaprisignals assp eiabig with right-channelaytputaldin.eharacteristics
can be processed l;c)y f%gxanggle, thée au( i0 rogessor unit 310 to produce audio output signals
associable wit 'rri(é%to?: anncgpoutapv‘lﬁ VAR08 EaFat ristics. When the electronic device 100 is initially
positioned in the first orientation 400a, audio output signals associable with left channel output audio
characteristiGs, can R oWRHE DM thesfislrReakesdlrivRrlQ4naniersrerael sReake siidver 404b.
Additionally, audio output signals associable with right channel output audio characteristics can be output

by the third sPEAREFHFR/EY R ARG YotRIASpEaKEr Bl tO A IeiT GRS AN Brfifd Electronic
deviceT 100 isgdbemgectb}ftom thletférsbﬂrg'gmt&tb«sutkﬂ@aqwbthameG@ndsademtmtmsl@@bo.audimmutpqt signals
associable with Ieft chanoal.oubaYAIc FharcieRics SRL bR, oNIRMLPARE Sesond mheakgr driver 104b

and/or fourth speaker driver 104d. Additionally, audio output signals associable with right channel output
audio characBfREYEaR BRI By hé firsthspesakatUiverd oh D a At thifd S pReaker HiGer 104c. In
this regard, wioesytbe elestnanic: diestiered00ds pasitioaeddnathelirst prieatation 480aatopadmn of the
audio output porhons, 104, (&g (e fitel.spepjier ilyer, L0a,and second spealéer diiuer J4p) can be
considered to be left channe sBea er output ané another portién of the audio outputpportfgons 104 (e.g.,
the third spedRerrdriberse04Etdndersutiingpeeterandves towdy eadrheredpiideredvs b fightrehannel
speaker outptie utitherspore, when the electronic device 100 is positioned in the second orientation 400D,
a portion of the audio output portions 104 (e.g., the second speaker driver 104b and fourth speaker driver
104d) can be considered to be left channel speaker output and another portion of the audio output
portions 104 (feagnotieesfecfiicpealvey diive thitClatamit duvdespidakar tirviest bO4upoanibescordidered to be

right channel3peaKaFMItRb IQ?U%fQBﬁﬁgJ@@RPB%F#QP%&I&%J{E@Q&HQD R aydio gHRIfLRRrtions 104
considered to be left channel speaker output in the first orientation 400a and the portion of audio output

portions 104 USASiEEIBEIBERA N HRAISERcakamsbtitt f fife s dRaG BRIEOIPARSOLESH be different.
Similarly, thelpattian bé aotiguendtpaltopgiitongid O ponsigleredtte bietight ehaniel speakemnoatput in the

first orientatiqn 4004, adthe,Borion Of audig,PHRULRETHONS\AAF0.SRANGIAG e Mg Hignkghannel speaker

output in the second orientation 400b can be different. It is further appreciable that audio output signals
associable wittPrefhenereieroadouttaserakehaite YRt PP S DERPIRUIRF R ERUE R QM S aker output
regardless ofsghangaviidaneniation. ofiHe eleetsanikaavicerikiRLi&itagyicatiehe aelipti®ghnals associable

with right Chatﬂ”ﬁ'rs?HFB.H&%HQi{%i%ﬁ%rtﬁ%t%ﬂéﬁk?ér.‘éﬂ 108, %’69% bgfrtl‘sepéia%rt fianne] speaker. output
regardless of change In orientation of the electronic devicé 60" In ‘one embodalment,ri & audio processor
unit 310 can PerbAfGAREPH denakrhe disertm fovsidae otrprieviisgidirsadgtputigignatisassotirible with left

channel outpifeatiocharasieusiicapnd audin ont signalpaseaciablewithdalt shanngueutput audio

characteristics by the aforementioned left channel slpeaker output and. righ,t channel speaker output
respectively output signals at a direction towards a predetermined location which is a distance from the left of

the user 410. Additionally, when in the second orientation 400b, the third and fourth speaker

drivers 104¢/104d can be configured to output audio output signals toward the user 410.

Apart from controlling/varying output of audio output signals in the context of directivity of output
of audio output signals from the audio output portions 104, it is also possible to control/vary output

of audio output signals in the context of channel output of the audio output signals.

Earlier mentioned, a speaker system having at least a left channel speaker output and a right
channel speaker output can be configured to output audio output signals based on an audio file.
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Apart from controlling/varying output of audio output signals in the context of directivity of output of audio
output signals from the audio output portions 104 and/or control/vary output of audio output signals in the
context of channel output of the audio output signals, it is also possible to control/vary output of audio
output signals in the context of allowing and/or impeding output of audio output signals via at least a
portion of theAdgigieenaifpit RO NSt e apdietfde e dRd dheeantrdeifaehitpris it audipssitnérto impede
output of oned énose.sReciis freguaneyrang esidng Aoremrntiansd plsality,ohbeguenrysanges via at
least a portion of the aludiot og'gpu&g?rfttiorr]ls 194. Flc()r extamtple, it is possible to impede output of any of, or
any combinaﬁ%?{oé’ﬁ'aiﬁey %Wlfreﬁuencey rcarafbnee éﬂ%ﬁoers?ﬁrfjéjls', the mid frequency range audio signals and the
high frequency range audio signals via any of, or any combination of, the aforementioned first to fourth
speaker drivers L043/3040( 1461046k 1 anothersmbedimanh ibis e Ressible Beajlopeaaly output of
one or more specific frequency ranges of the plurality of frequency ranges via at least a portion of the
audio output ?Xé‘i‘ﬂ&ns 104. For example, it is possible to specifically allow only output of any of, or any
combination of, the low frequency range audio signals, the mid frequency range audio signals and the

high frequengy fange. audio. sianals; via, AVA5.AosIVHEIMPINAULN & s )D& AT RreIReRionss, flgst to fourth
speaker drivers 104a/104b/104c/104d. In yet another embodiment, it IS also possible to allow only output

of one or moRS Eplficdreidhe raspediotat e HRIFANG) DRREHALREY rdsdREhIaddeERsaa¥rtion of the
audio output parionssdAd4ansh Bd thaisamedineahimpeaseaidpid ahoaewenaaspreiic frequency ranges
of the plurality of frequency ranges via at least a portion of the audio output portions 104. In an exemplary
situation, when the electronic device 100 is in the first orientation 400a, at least a portion of the audio
output portiofigrteaMSIRhvesthis fifst aprdthidigpatiiereRiveire 184204 e darrthe sporifigutddto allow

output of only high @rddmisk EsaleReV sMARAMHISIgRAL assariated yilkcsuaudiorfieai-Additionally, at

least a portion of the audjo out ut})ortions 104 such as the second and fourth speaker drivers 104b/104d
. thlrddpieaker drivers ({4a 04¢c can, be co 5|d%{efd to be the aforementioned right channel sgﬁaker
can be configufedtd IMPEde output of igh and ifid Freguenty YahdE atidic' Sighals Bid°BfidW only output

of low frequepa@puange audio signals associated with an audio file. Further, in the exemplary situation,
when there is a change in orientation of the electronic device 100 (e.g., from the first orientation 400a to
the second orientation 400b), the first and second speaker drivers 104a/104b can be configured to allow

output of onlyHHRHEsIENAsPEGBAEY FANEE AerNe LHipIRAObRIATE Wit F U A AT fiks et8ad of the first
and third speaketpdyiversuidiattederwhiealntthe dinstecrientatipnt 4@0ss Aslitiolaaliyh whemimdéhe second

orientation 4Q0h, e, gl ANCIRHIN RREAKGLAMYESS ﬂw%tclijggaﬁrga??o’%i&l’o‘?e%]ﬁm e I0UnREES output of

high and mid frequency range audio signals and allow only output of low frequency range audio signals
associated withiarfhaiaeliesisiesi R PET B S Stoio BRMREUHI Spaalesr@rers 1 GA%oradiifen the
electronic deviem 106 is sigriheatvsdiarientatiant40Omel output audio characteristics.

When the electronic device 100 is initially positioned in the first orientation 400a, audio output
signals associable with left channel output audio characteristics can be output by the first speaker
driver 104a and/or second speaker driver 104b. Additionally, audio output signals associable with
right channel output audio characteristics can be output by the third speaker driver 104c and/or

fourth speaker driver 104d.

When orientation of the electronic device 100 is changed from the first orientation 400a to the
second orientation 400b, audio output signals associable with left channel output audio
characteristics can be output by the second speaker driver 104b and/or fourth speaker driver 104d.
Additionally, audio output signals associable with right channel output audio characteristics can be

output by the first speaker driver 104a and/or third speaker driver 104c.
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Apart from controlling/varying output of audio output signals in the context of directivity of output of audio
output signals from the audio output portions 104, control/vary output of audio output signals in the
context of channel output of the audio output signals and/or control/vary output of audio output signals in
the context of allowing and/or impeding output of audio output signals via at least a portion of the audio
output portiofisthioZesa s whso pesitsleens eorredP0arysiignee 6t hadictergitatsiyAis mptidosditext of 3D
audio positiogiag b the sk irdieHs they augliarRuiRut sigralg: e gencsad, SR augia Resitianingiean be
considered to beba group of stoundlgt[co%essirl\% alg(orithm \4cvhic car manigulat t§udiodi_mage&Produced by
the audio outf:)aﬂt peor T RN macy Se%eldted to lWf'uai’lnplﬁ?:céme(-E-rPtO(r) Colind'sSurced iR three
dimensional spaessii¥h eas, hehihidd brekier didiottdbene ftheth sesakit OlriForle4d gl e wineidetied electronic

device 1_00 i%&fb?ﬁgﬁ%h%ﬁ%ﬂi@é@@r%Q%t.m%r@r}é@rﬁ%@%pc%“&éﬁrmgJélﬁé_é QSOQQBQQ%%NH output audio
output signals in a manner such that the audio image produced can be audibly perceived by the user 410

to be above AAREIE. &TeREoRB AP %10 PUTRRA tHErE o LA R B TR B S Rort 6 8818 ic device 100
(e.g., from therfirstiostentationHfdakto dhesswoinchotieniadidned0by, ¢herauckospetpubpertians 104 may be

configured to uiput audlio QHIRULEINAIR 0 HARAARaLYER thal e apdin.mAde peedusgdygan be audibly

perceived by the user 410 to be below him/her (i.e., the user 410). Output of the audio output signals can
be varied/corfieietIpAEE@hear AsErsigfiiats ¢ Brigtl SiCARSLE RIS tPAER—Ensor unit 304. The sensor unit
304 can be configured to sense/detect change in orientation of the electronic device 100 and

communicate sensor sléqnals mdl%%t%ﬁ of chapt_%% |Qf%gigtatlon of the %l%&r%% levice Jﬁg%il[:or example,

. 3 S appreca t the po Q t portion .
sensor signals can be comﬁfl)unlcate rom the sensor unit éj(spzftcfthe audio processor unit 310. The audio

processor unth3rG!caeekrs edinfiyyiirths fisstoriatieryatprt tethertinndd adiparwigmnasioznstit on the

sensor signalgnéidieraaiivelyiefutRiihef tharudionQutputRigealscCanhgnsriasicemreliegdeased on control
signals communijcated from the central processor unit 306. 25 In one embodiment, sensor signals can be

communicated 3 the REHLE! TN 3648 Rt CBRAA! FTSEEsEbi il 8¢ ne! cesisl PrEEESsor unit 306
can be configheditstooreogivenatidyprocebs theigensendgpetis tooprauis d@4orrngbsieghadsbeynigitt can be

communicatecqaq%ghgp@ﬂg,ig@_gpﬁstﬁggéégm%gn{g%gggﬂgggrp@ggﬁg%ynit 310 can be configured to
control/vary output of the audio output signals based on the control signals. In this regard, the control

signals can be indicative of change in orientation of the electronic device 100.
It is further appreciable that audio output signals associable with left channel output audio

characteristics can be output by the left channel speaker output regardless of change in orientation
of the electronic device 100. Similarly, audio output signals associable with right channel output
audio characteristics can be output by the right channel speaker output regardless of change in

orientation of the electronic device 100.

In one embodiment, the audio processor unit 310 can be configured in a manner so as to allow
output of audio output signals associable with left channel output audio characteristics and audio
output signals associable with right channel output audio characteristics by the aforementioned left

channel speaker output and right channel speaker output respectively.

Apart from controlling/varying output of audio output signals in the context of directivity of output
of audio output signals from the audio output portions 104 and/or control/vary output of audio
output signals in the context of channel output of the audio output signals, it is also possible to
control/vary output of audio output signals in the context of allowing and/or impeding output of

audio output signals via at least a portion of the audio output portions 104.
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In another embodiment, image signals can be communicated from the image capture module 106. Image
signals can be based on captured images of one or more user gestures. For example, the user 410 can,
by waving his/her hand or moving his/her finger, provide a circular motion based gesture. The circular
motion based gesture can, for example, be indicative of change in orientation of the electronic device 100.
Image signal8aéesed o incaprurebeRiiegibs bisofe oromble sErgesterpsisethAngsatheeforepaénationed

circular motigR-Qased gesiusehanfbR rerneRbMinatar, tor ey caniralREGRSSOEUNE gRadebprircessing to
produce contro(lj_si ngls. Th(%_ con{[)%I si|gna|s can be comm%pictated to the ?U(tjiofproce§sor unit 310. The
audio proces%%r'cfmff 340Reairhe cohfigﬁ?eeéat%pc%n'{rc')sll\'c/’gsri} oeutf)’u'fncg’F ﬂ%eoglfd'iooou%‘ﬁtosﬁ’ﬁa Ybased on the
control signanbinatibarbtter emivodrment dreaadidisgprbctssoidunit 8Bh0yoansbe womfignatednd control/vary
output of the gudlip,qriRIhS)INRS Rasadon Uilﬁaﬁ? BEGF SigRalB RGNS crniralaignals.dhergfore, itis

appreciable that controlling_/v%%ng output of audio output signals need not necessarily be based on
physical posiffSRih PR GEEAPET2AREIHPATEH N of the electronic device 100. Controlling/varying the
output of audio output signals can also be possible even if the electronic device 100 remains stationary.

For example,,, outBiPE AHSIR2HIPHTSIER R G0 RENAVSHCORERIISd Rase Rl %Eff%rﬁgq@ﬁéges of one or

more user gestures. Earlier mentioned, audio characteristics of the audio input signals can be
varied/controff88esRf the Ritaly oeersarunrest b2 Bhsas 8nBHR G HRRWICe G RIgirarsahd sensor
signals. AudieccbriiapkeliiStigsseiar tochidiiany0bwosranyugaidinatiancobnfrcslianaybeharaeteiistics, phase
characteristioe. and ampitude, Beelpraply, rior (o vandna/sontralling oufRu! e audio utput signals
due to, for exarﬂpﬁe,ycha gein Sfientation/movement of the electronic device i?) , fhe audio output
portions 104 alirisigtdibraaedoThereYorenitieatierdtd thaplarportnbersedrrie fakitiisreatitrddeisprior to
change in, foi @xamig.oasiesdation/movement of the electronic device 100. In one example, the audio
output portions 104 can be calibrated in a manner such that audio characteristics of audio output signals
being output from each of the audio output portions 104 are substantially similar to audio characteristics
of the audio impat sighel=r8pduikoaliyis alsd o sctdois oty of tihe cvdmompeortesigradisirenmrmry substantially
unchanged whandhey, g, Qi Bk AsALRie QHipuLisignake:om eacks afdhe.A dio,AUEBHIRO NS In
another example, the audio output portions 104 can be calibrated in a manner so as to

compensate/B¥lafid8OHPT BEATRL B AR GRS SaTiResiiy, TRofSeRarsH ”S, Tark aibrementioned
left channel cipuenty engéblyaperesivesbtiobefowdatithanpiieataementioned right channel output, the
audio output portions 104 can be calibrated to compensate, by manner of boosting, the loudness of the
aforementioned right channel output so that the loudness of the left channel output and the right channel
output can bé"aidiipecEivEirto HEbRIAAEHOTHIRYERSEIY itHetbr Y BlRpEtpbHiEhstleschn be
calibrated to peipaisadaudy soannpsrabatienyaiing ttbatousness efdheratarementjoorddefichannel
output so that the loudness of the |eff channel oytput and the right channel output can be audibly
perceivert to B PR L e e S e LR EAAARD T8 at e SRR P TR Euch that the
frequency respdindieofdeiipafizhainerst angsieeidhhevfieuentpeeipeAde wthie tghiewhdnane! output are
substantially gimilainitiallyi(e. 14ipide: fo sXaBRle-&hanaRdR-aligiation AT e slestianisdevice 100).
In this regard the audio output portions 104 can generally be calibrated such that they can have an initial
output resporfEE i8R FratiL iRy TR BUREE ARt TETHIRRSE MR T IR P B8 Pt B IR *RBnge in
orientation ofatip dlectronic device 100. Yet other examples include calibrating the audio output portions
104 to compensate for difference in the shape/size of the enclosures 302. For example, there can be a
difference in shape/size between the first enclosure 302a and the second enclosure 302b. Appreciably,
the differencé " ShdpanSifIcSiRE Ml ¥iaTs & RO Falfi A fEa"RT IR SRS ERfiBREE Airdio WisFacteristics.
By calibrating theezidioautputirottiienstidd4@macty verisstoedcaiebatahlaad)rebkicted ardeadased
insignificantinegliglhie,Jn G seIbedment, Aaseon ane RERYLAN SRRl sianAla. ARe seror signals

frequency characteristics of the audio Input signals can be varied/controlled. For example, referring to Fig.
3c audio signals associated with an audio file instead of the first and third speaker drivers 104a/104c

when in the first orientation 400a. Additionally, when in the second orientation 400b, the third and
fourth speaker drivers 104c/104d can be configured to impede output of high and mid frequency

range audio signals and allow only output of low frequency range audio signals associated with an
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Fig. 4a and Fig. 4b, the audio processor unit 310 can be configured to one or both of boost and attenuate
signal amplitudes of low frequency range audio signals in a manner such that low frequency range audio
output signals being output via the second and fourth speaker drivers 27 104b/104d can be boosted
whereas low frequency range audio output signals being output via the first and third speaker drivers
104a/104c caddieirtorigaded Whepreng widderoticreekaceriven O/ iRadinsen ieheiattRiOdicwVhen
orientation ofigselastranieaaieRn4Hd4S changed from the first orientation 400a to the second orientation
400b, the audio processor unit 310 can be configured to one of boost and attenuate signal amplitudes of
low frequency range audio signals in a manner such that low frequency range audio output signals being
output via thé\phitdramddouetingiveaikerdue g 1QhcHLOdd tamibe boosteaiialicatvibvefeguency range

audio output signals Reie WHVRYIR the fie: Ang serenshsReakehdBlyars kel HP4hsRpubs attenuated.

In another embodiment, based on one or both of control signals and sensor si?nals, phase characteristics
of the audio B *SyHEIS VAL G2anath esimtoRbleryrig:ampie sRae MG 16 R IR A8 TVFYP4E%nd Fig. 4b,
the audio progessoutpuitigdds camhde cerfiguredipgacess apdiongpupighalsibyuohaseraiftingt audio input

signals such fhers is.a phasgShiflPshee polg-24eio putul sianalsbeing auRyLALIG ALdig output

portions 104. Specifically, when the electronic device 100 is in the first orientation 400a, the audio
processor unfuSPH ¥&AIHB B8 ARGIE e & PHIRS U FAPIR LEHARS B priLeurHigudio input signals
such that there is a, for example, 45 degree phase shift between the audio output signals being output via
the first and §gconga§p§0al§§c§icggg§{is 104a/19ék<):bnsslgglrleaJI 2 Bhere can Qegof%exam le, a 45 degree phase

Seont
shift between e audio output S|gncérlﬂsn%é?r?g output via the third and fourth spea eS'rnér? Brs 104¢/104d

when the eledthishieateiieurgDailip itmedipsedyeshbatiohagdiogutput portions 104. This may be related

to virtual placement of sound sources in three dimensional space such as behind, below and/or

above the user 410.

For example, when the electronic device 100 is in the first orientation 400a, the audio output
portions 104 may be configured to output audio output signals in a manner such that the audio
image produced can be audibly perceived by the user 410 to be above him/her (i.e., the user 410).
When there is a change in orientation of the electronic device 100 (e.g., from the first orientation
400a to the second orientation 400b), the audio output portions 104 may be configured to output
audio output signals in a manner such that the audio image produced can be audibly perceived by

the user 410 to be below him/her (i.e., the user 410).

Output of the audio output signals can be varied/controlled based on sensor signals communicated
from the sensor unit 304. The sensor unit 304 can be configured to sense/detect change in
orientation of the electronic device 100 and communicate sensor signals indicative of change in

orientation of the electronic device 100.

For example, sensor signals can be communicated from the sensor unit 304 to the audio processor
unit 310. The audio processor unit 310 can be configured to control/vary output of the audio output

signals based on the sensor signals.

Alternatively, output of the audio output signals can be varied/controlled based on control signals

communicated from the central processor unit 306.
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When orientation of the electronic device 100 is changed from the first orientation 400a to the second
orientation 400b, the audio processor unit 310 can be configured to process audio input signals by phase
shifting audio input signals such that there is a, for example, 90 degree phase shift between the audio
output signals being output via the first and third speaker drivers 104a/104c. Similarly, there can be, for
example, a 90 degree phase shift between the audio output signals being output via the second and

fourth speakes driversdfihbil Adasyhendbearlseitanisudryice AP dsivether s8c0nd & igatatien 400b.

Controlling/vargin audio 3(:or%ar%g:teris;[icls of the aud_itoai)réput sti)gnal§, l?;¥ H’u? audio processor u it 310 based
on one or bofi 6 cBhtrd! S|ghalseacr?3 SeRSor Ss‘?f)grnué\'s can be an%?l"o&ofs {6 (R e A YisEiission 23
regarding conerotiimighesympr alvigeutoofrallriiebupat snz sdyasedetrdretoe batio ofccesstolsignals and

sensor Sig“?l_ﬁ-o!” ﬁ@%@f@%%@_ssﬁ?%ﬂp@'i@ E’JP‘B%%%%MHQEL_Q&%%lPEr?%f&WﬁdcﬂQ SRRUrQUyaTY audio_
characteristics of audio input signals based on the sensor signals communicated from the sensor unit

304. In anoth¥F 8RAMBI TR SUHI8! PO sEbTiriRe3 o R& P PR LSRRI BRI iR 285d o
characteristicsieftatigofitieud signatsibasadmn the control signals communicated from the central
processor 306. Additionally, as with controlling/varying output of audio signals, controlling/varying audio
characteristics of audio input signals need not necessarily be based on physical positioning/physical
change in oriBrtaRi6fr SRR IR dBIRE ADBE EXTHRENTAGH SAIHG X iTBE% ERB UIRPREHS &8s of audio
input signals eagealignakedpassbledevanpiitae irlaet onve deviee1Q6r ERmais siadianraly. thotisexample,

audio characigpistics,of audio input signals,can b yaried/contralied bassd on fhe aloremenyioned

di
captured images oF ohe or more user gestures.’Based o the rI%Vregomg, It is easily app?gsczlag'le that the
electronic deVitecTOlrfdeiiiendsawd drstpraypaderRemelshst bfisaitfood uhptsesiyarsfaica stiistantially

more user frigrebsandéiaeeiticianhpaanRnat esenpaRtkiaraRyentina electenicaydiquaproduction
device. For eman;%le, directivité/iroglé)rurtrgltjit of audio output signals from the electronic device 100 can be

adjusted/variSt/@SHEBIEE A< 5 BRECO B SFIHE SHOrEmENISREH Coltior SYREILPHTE DEnsor signals
without havingnito3fedau=idyeasiia sb, fomdeseasmple) digtelsintheosgitiolsiehidlheandercommunicated to the

audio processor unit 310. The audio processor unit 310 can be configured to control/vary output of

the audio output signals based on the control signals.

In yet another embodiment, the audio processor unit 310 can be configured to control/vary output

of the audio output signals based on the sensor signals and the control signals.

Therefore, it is appreciable that controlling/varying output of audio output signals need not
necessarily be based on physical positioning/physical change in orientation of the electronic device
100. Controlling/varying the output of audio output signals can also be possible even if the
electronic device 100 remains stationary. For example, output of audio output signals can be

varied/controlled based on captured images of one or more user gestures.

Earlier mentioned, audio characteristics of the audio input signals can be varied/controlled, by the

audio processor unit 310, based on one or both of control signals and sensor signals.

Audio characteristics can include any of, or any combination of, frequency characteristics, phase

characteristics and amplitude.
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Referring to Fig. 5, an exemplary application 500 of the electronic device 100 is shown. In the exemplary
application 500, another electronic device such as a media player device 510 can be coupled to the
electronic device 100. The media player device 510 can be coupled to the electronic device 100 via one
or both of wired coupling and wireless coupling. The media player device 510 can be configured to
communicate®{RIR gigriarsteoviiengleetioiosderie e00eRuhie putpatdisradidusighale” commpignicated from

the media playsidevisefifbrancanaspend thaksie deptt sionals.utitoelpatpenicdavicad P can be
configured to r ,geivg a%d process th _audtio i(ngu%_signalsbso as l}o P\’%dlflc(? a_udito oHtﬁ)ut _siq[nals. The

audio output csalér%% can be commanicatedto & °8ut‘61']t At thE dudio'Su pﬁf'f)ror i6nS 404" "Therefore, in
the exemplargxapphcatienid®00 nydicesigridle (gerresgolrdiryg 169 aldio npatsignéis pedmentmicated from

the _media IO|%@ﬁdﬂ?‘i&ﬁc&lQeC@arllHP&J@Q?&V#!QnﬁE%@h&ﬁ%@%&ﬁ%ﬁya@&i@%%ff%iﬁod&xm 4aQto produce
audio output signals which can be communicated to, and output at, the audio output portions 104.

Additionally, ffE%IRERENETRRE PHGNGAYTIE UG UPETIR8°réReidE sl FriREs S Tllfio Sighdts
communicateddranarthiesofat e play/iep daigees 5 3tk tiially andie cianalagetits tOtthe @trlierudisgussion(s) with

reference to Fig.3 andiEig.Ay ARRERGIADM G &/SFU RIS ASVISEACI.6aR IRHSIURGEIQRAS AROrtable

speaker for another electronic device such as the aforementioned media player device 510. In the
foregoing mattié& SYETb RS EPRbotiANE SHaRwIBidBrodiilie ol dertritisd fireari AreseRigf et Y2ast one of the
foregoing disadwaditageso Saepepinbodisnentspue intemdodipatBgencopusisasdibynthedalpmyving claims,
and are not t%ﬁ%fﬁ@,ﬁ%%%% eSchf% ific forms or rangements of arts so de§CQQﬁga nd it wmnlgg apparent to

. . the channel output'is au erceived ouder t remen
one skilled in the art in view of this |sclos£ret at anﬁ’erous changes and/or mo fflcatlon can be made,

which are alségiviinoee aeme Srcoipaytind tsytions 16RcwINg elbiratsdite pranensatsphy, manner of

openings/perigratigNend I &R:Re R anastalenethesifes 4Qef thencaaindddiednsiead at at the
second face 102b of the casinlgeloz. Additionally, o niglg;dsiéﬁ)erforations 202 can optionallgebe arranged

along the sidS€ 12 ARAH/BIAHE SEXHATAL S BY 5 Bk th 8 RS S0 A S othal 8Xalipte “Slitput of the
audio output gigradéoceuidoe narietd/dohtrolléd mlitietebiieximpktisate, delayemdhef cutpuetfigniyeof, or any

combination of, LA e SYFPHERRIIANSP4n 18 BREXSHRIANSFERAER oMRE G SRGHEQRIG device 100
is in the first orientation 400a, audio output signals can be output from each of the first to fourth speaker

drivers 1042145 08t 10 ACIRYS TR AR BRFE VTS \WIBIPBIfENt BT raRe'EddtShic device
100 is changeditraingt i frisli o vetpiationtd0ado ihe seaomd cHeiatiorsA0Bk, dutrukaf dudiel output

signals from E!?f?pﬂ"t'i£9‘d"”cﬂ9fﬁQ&H&ﬁ&P&%‘éﬁJedoﬁjY% FehPacihO4d.can he delavedibyaiRedgigymined amount of

time with respect to the first and second speaker drivers 104a/104b. In this regard, the eYect_ronic device
100 can furth&oiciae aaelay hiosriie THBFRIVWA YT REHitiedaisg Botidh Boasean B dgtipled to the
delay modulesufdie sietaysmodde garrbl bitaesrerdplad thatheeaushcnawtphimeitiuns.d4pddased on one

(i.e., initial frequency response/initial loudness etc) prior to, for example, change in orientation of
the electronic device 100. Yet other examples include calibrating the audio output portions 104 to
compensate for difference in the shape/size of the enclosures 302. For example, there can be a
difference in shape/size between the first enclosure 302a and the second enclosure 302b.
Appreciably, the difference in shape and size may cause some variance in the aforementioned audio
characteristics. By calibrating the audio output portions 104, such variance can be at least reduced

or rendered insignificant/negligible.

In one embodiment, based on one or both of control signals and sensor signals, frequency
characteristics of the audio input signals can be varied/controlled. For example, referring to Fig. 3c,
Fig. 4a and Fig. 4b, the audio processor unit 310 can be configured to one or both of boost and
attenuate signal amplitudes of low frequency range audio signals in a manner such that low

frequency range audio output signals being output via the second and fourth speaker drivers
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or both of control signals and sensor signals, the delay module can be configured to vary/control output of
audio output signals in the context of time delay. In yet another example, controlling/varying output of
audio output signals and/or audio characteristics of audio input signals can be further based on
sound/voice control. For example, the electronic device 100 can be configured to capture voice input of a

user 410 usif§4eALetstirendietesBpdurie ot HRAEOFK iCHeCa Be LoRIpIEentd thiingerteal Proessor unit

306. The audigdetegtionsiai-can dQrexaMniQ a8 I HRNARE, (haRistesheisaivaticanHae

communicated as voice inﬁ)ut signals to the central processor unit 306 for processing to produce control
. first,orientation 400a. . . .
signals. The audio processor unit 310 can be configured to control/vary output of audio output signals

and/or audio characteristics of audio input signals based on the control signals. In yet a further example,

the voice inp\}&@r%ﬁb%t%ﬂgnb& ‘HEHTQ@&FBP@@QAEQ ti_b% %@&E@%ﬁ%e%%l@m@@éﬁ%@@ t@%éwi_ce input
signals, the audio processor unit 310 can be configured to control/vary output of audio output signals

and/or audio EFFAAETEER B BEiIRB P FEFEITFUMhE MGk Pft AN BEEJPredatedaritafthough the
aforementionactfivsteasigh seaopidudee ntakon s« 0Higare dissgssechin tihensentexih afahenging

orientation ofyihe, slectronic geyics, 490 betwea fPTExAMRle dandaceRe disRalon ARd RRLrait

orientation, other situations such as tilting the electronic device 100 from an initial rest position can also
be considered ft/bAe1iahBR hPPSRE MERIBH. 'P¥MERUTAP 62 BBl RERAKE HeRAE LeITOCHPAh YRR rest position
(for example filgying dasran@ied|eriep) watwy trcansdderedundae a first orientation 400a. A user 410 can tilt
the electronic device 100 up from its initial rest position such that the electronic device 100 is in a tilted
position. The tilted position can be considered to be a second orientation 400b. Therefore, by titling the
electronic deVicen2Derfisphdedmpitiabreest o sttienorobethtaficiendfalhesarscierhisetkevic8npB0 Riwsebe

considered tQihaxe-rhirogeg dramdhedrstaiientationAQDa kR ehitial rRshpesitiemniothesecond
orientation 400b q.e., tilted tPogition . Moreover, althou hti)t 5 rrfm_entigned that tgye_sensor ulni£304 can be
configured to’ SeAa8iietEct LHARGEIR BIEHeRliSA ot e B REAUNRV TS TH B AR d B8 hTHRRT te sensor
signals indicatives ohifimgrageionnorierdadiosdf threedtectrorc it broe <kdQhétavdiv betaypignelatethdhat the
sensor unit 304 £AN:3130 RECRASIUESELIR fRnse/detect movement of the electronic device 100 and
communicate sensor signals indicative of movement of the electronic device 100. Movement of the
electronic device 100 can, for example, be lateral based movement.

Specifically, when the electronic device 100 is in the first orientation 400a, the audio processor unit

310 can be configured to process audio input signals by phase shifting audio input signals such that
there is a, for example, 45 degree phase shift between the audio output signals being output via the
first and second speaker drivers 104a/104b. Similarly, there can be, for example, a 45 degree phase
shift between the audio output signals being output via the third and fourth speaker drivers

104¢/104d when the electronic device 100 is in the first orientation 400a.

When orientation of the electronic device 100 is changed from the first orientation 400a to the
second orientation 400b, the audio processor unit 310 can be configured to process audio input
signals by phase shifting audio input signals such that there is a, for example, 90 degree phase shift
between the audio output signals being output via the first and third speaker drivers 104a/104c.
Similarly, there can be, for example, a 90 degree phase shift between the audio output signals being
output via the second and fourth speaker drivers 104b/104d when the electronic device 100 is in the

second orientation 400b.

Controlling/varying audio characteristics of the audio input signals by the audio processor unit 310
based on one or both of control signals and sensor signals can be analogous to the earlier discussion
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For example, the user 410 can move the electronic device 100 between at least a first location and a
second location. Specifically, the user 410 can, for example, move the electronic device 100 from a first
location to a second location. More specifically, the user 410 can, for example, move the electronic device
100 from his/her left (i.e., first location) to his/her right (i.e., second location). The sensor unit 304 can be
configured torsgndagdens nfvainernustthe’ aldsrstietdErRiebrad froaeiee heth & tArtiabrgnafsthe user 410
and communigate sgngp.signals indicative of the movement of the electronic device 100 (i.e., from the
left to the right of the user 410). The sensor signals can preferably be based upon to control/vary output of
audio output signals from the audio output portions 104 and/or audio characteristics of the audio input
signals. Altermatieedyatidestrsudisigrratsseambié Ifroressean fig mbthuroetcovalsitin sisrCeritriot signals

and/or Se_ns%fségﬁ'i@'ﬁwB@tﬁs@ﬁaﬁ%ﬁ’duﬁp{h@s&%m@gﬁ/ﬂ BécQH#RHFcQIe@UfﬂJ:Fh Qh@%‘éh&_igﬂﬁﬂss‘éﬁld/ fr audio _
characteristics of the audio input signals. Claims 1. An electronic device comprlswig:éat least one audio
V,

output portioR ¥ fEaSERE profuioR; 8r§esse" atisitty sHApEE SN BREnSiorfeY W ear94Hi8 at least one
audio output partias;idie chsidy ceatpiigisg basdir sinfaeecontrol signals communicated from the central

processor 306.

Additionally, as with controlling/varying output of audio signals, controlling/varying audio
characteristics of audio input signals need not necessarily be based on physical positioning/physical
change in orientation of the electronic device 100. Controlling/varying the audio characteristics of
audio input signals can also be possible even if the electronic device 100 remains stationary. For
example, audio characteristics of audio input signals can be varied/controlled based on the

aforementioned captured images of one or more user gestures.

Based on the foregoing, it is easily appreciable that the electronic device 100 facilitates audio
playback (i.e., output of audio output signals) in a substantially more user friendly and/or efficient
manner as compared to conventional electronic audio reproduction device. For example, directivity
of output of audio output signals from the electronic device 100 can be adjusted/varied/controlled
based on one or both of the aforementioned control signals and sensor signals without having to

manually adjust, for example, listening position of the user.

Referring to Fig. 5, an exemplary application 500 of the electronic device 100 is shown. In the
exemplary application 500, another electronic device such as a media player device 510 can be
coupled to the electronic device 100. The media player device 510 can be coupled to the electronic

device 100 via one or both of wired coupling and wireless coupling.

The media player device 510 can be configured to communicate audio signals to the electronic
device 100. In this regard, audio signals communicated from the media player device 510 can
correspond to audio input signals. The electronic device 100 can be configured to receive and
process the audio input signals so as to produce audio output signals. The audio output signals can

be communicated to and output at the audio output portions 104.
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a second face; and sides, the first and second faces being spaced apart in a manner such that the
sides are defined between them, wherein the at least one protrusion extends from at least one of the
first face, the second face and at least one of the sides. 2. The electronic device as in claim 1 wherein
the casing is shaped and dimensioned in a manner so as to form at least one protrusion capable of
carrying the dbfsefsteoriethaigisorippue Rt BOTrelelesndniecdetendis iy clglin izout sisii@rein there

are a plurality. Sfpiaicasionsaind Adalb iy abadedi DUt Pitians, ABGrocesyvharain the wanber of

protrusions cgrresponds toc}he number of audilo outﬁ)ut ortions and egch Eré)trusion carries a
. ewf(-i' 100.to pro ttlce audio output,si naiwhfc can be c%n nlcat|e 0, and optput at, the audio. .
corresponding at least a’ portion of an dudic”output portion. e Efecttonic deVicé ad T i ¢&im 1 wherein

the at least opemptatedsionlébrresponds to at least a portion of the at least one audio output portion
protruding from at least one of the first face, the second face and at least one of the sides of the casing.

5. The electronic device as in claim 4, ) _ o
Additionally, the electronic device 100 can be configured to receive and process audio signals

communicated from the media player device 510 in a manner analogous to the earlier discussion(s)

with reference to Fig. 3 and Fig.4.

Appreciably, the electronic device 100 can thus function as a portable speaker for another electronic

device such as the aforementioned media player device 510.

In the foregoing manner, various embodiments of the disclosure are described for addressing at
least one of the foregoing disadvantages. Such embodiments are intended to be encompassed by
the following claims, and are not to be limited to specific forms or arrangements of parts so
described and it will be apparent to one skilled in the art in view of this disclosure that numerous
changes and/or modification can be made, which are also intended to be encompassed by the

following claims.

In one example, openings/perforations 202 can be arranged along the sides 102c of the casing 202
instead of at the second face 102b of the casing 102. Additionally, openings/perforations 202 can

optionally be arranged along the sides 102c and/or the second face 102b of the casing 202.

In another example, output of the audio output signals can be varied/controlled in the context of
time delay in the output of any of, or any combination of, the audio output portions 104. In an
exemplary scenario, when the electronic device 100 is in the first orientation 400a, audio output
signals can be output from each of the first to fourth speaker drivers 104a/104b/104c/104d at
substantially the same time. When orientation of the electronic device 100 is changed from the first
orientation 400a to the second orientation 400b, output of audio output signals from the third and
fourth speaker drivers 104c/104d can be delayed by a predetermined amount of time with respect
to the first and second speaker drivers 104a/104b. In this regard, the electronic device 100 can
further include a delay module (not shown). The processing portion 300 can be coupled to the delay

module. The delay module can be further coupled to the audio output portions 104. Based on one
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wherein there are a plurality of protrusions and a plurality of audio output portions, and wherein the
number of protrusions corresponds to the number of audio output portions and each protrusion
corresponds to at least a portion of an audio output portion protruding from at least one of the first face,

the second face and the sides of the casing.
or both of control signals and sensor signals, the delay module can be configured to vary/control

output of audio output signals in the context of time delay.

In yet another example, controlling/varying output of audio output signals and/or audio
characteristics of audio input signals can be further based on sound/voice control. For example, the
electronic device 100 can be configured to capture voice input of a user 410 using an audio
detection unit (not shown) which can be coupled to the central processor unit 306. The audio
detection unit can, for example, be a microphone. Captured voice input can be communicated as
voice input signals to the central processor unit 306 for processing to produce control signals. The
audio processor unit 310 can be configured to control/vary output of audio output signals and/or

audio characteristics of audio input signals based on the control signals.

In yet a further example, the voice input signals can be communicated to the audio processor unit
310. Based on the voice input signals, the audio processor unit 310 can be configured to

control/vary output of audio output signals and/or audio characteristics of audio input signals.

Furthermore, it can be appreciated that although the aforementioned first and second orientations
400a/400b are discussed in the context of changing orientation of the electronic device 100 between,
for example, landscape orientation and portrait orientation, other situations such as tilting the

electronic device 100 from an initial rest position can also be considered to be change in orientation.

For example, the electronic device 100 in an initial rest position (for example, laying flat on a table
top) can be considered to be a first orientation 400a. A user 410 can tilt the electronic device 100 up
from its initial rest position such that the electronic device 100 is in a tilted position. The tilted
position can be considered to be a second orientation 400b. Therefore, by titling the electronic
device 100 from its initial rest position, orientation of the electronic device 100 can be considered to
have changed from the first orientation 400a (i.e., initial rest position) to the second orientation

400b (i.e., tilted position).

Moreover, although it is mentioned that the sensor unit 304 can be configured to sense/detect
change in orientation of the electronic device 100 and communicate sensor signals indicative of
change in orientation of the electronic device 100, it can be appreciated that the sensor unit 304 can

also be configured to sense/detect movement of the electronic device 100 and communicate sensor
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signals indicative of movement of the electronic device 100. Movement of the electronic device 100

can, for example, be lateral based movement.

For example, the user 410 can move the electronic device 100 between at least a first location and a
second location. Specifically, the user 410 can, for example, move the electronic device 100 from a
first location to a second location. More specifically, the user 410 can, for example, move the
electronic device 100 from his/her left (i.e., first location) to his/her right (i.e., second location). The
sensor unit 304 can be configured to sense/detect movement of the electronic device 100 from the
left to the right of the user 410 and communicate sensor signals indicative of the movement of the

electronic device 100 (i.e., from the left to the right of the user 410).

The sensor signals can preferably be based upon to control/vary output of audio output signals from
the audio output portions 104 and/or audio characteristics of the audio input signals. Alternatively
the sensor signals can be processed to produce control signals. Control signals and/or sensor signals
can be based upon to control/vary output of audio output signals and/or audio characteristics of the

audio input signals.
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Claims

1. An electronic device comprising:
at least one audio output portion;
at least one protrusion; and
a casing shaped and dimensioned to carry the at least one audio output portion,
the casing comprising:
afirst face;
a second face; and
sides, the first and second faces being spaced apart in a manner such
that the sides are defined between them,
wherein the at least one protrusion extends from at least one of the first

face, the second face and at |east one of the sides.

2. The electronic device asin claim 1 wherein the casing is shaped and dimensioned in a

manner so as to form at least one protrusion capable of carrying the at least one audio output

portion.
3. The electronic device asin claim 2,
wherein there are a plurality of protrusions and a plurality of audio output
portions, and

wherein the number of protrusions corresponds to the number of audio output
portions and each protrusion carries a corresponding at least a portion of an audio
output portion.

4, The electronic device asin claim 1 wherein the at |east one protrusion corresponds to
at least a portion of the at least one audio output portion protruding from at least one of the

first face, the second face and at least one of the sides of the casing.

5. The electronic device asin claim 4,
wherein there are a plurality of protrusions and a plurality of audio output
portions, and
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wherein the number of protrusions corresponds to the number of audio output
portions and each protrusion corresponds to at least a portion of an audio output
portion protruding from at least one of the first face, the second face and the sides of

the casing.
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