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[0003] In addition, the functionality of portable devices, such as mobile phones, continues

to grow. This increase in the functionality has created a need to more easily communicate
information from one portable device to another. For example, there is a desire to share
contents of address books, music, graphics and/or other data from one mobile phone to
another. Furthermore, with the growing popularity of multi—player gaming, it is desirable
to quickly and reliably communicate information among one or more portable devices.
[0004] Therefore, there is need for a less complex , yet user-friendly, inexpensive and/or

efficient way to share and/or transfer information.

SUMMARY
[0005] Embodiments as disclosed allow digital data to be transmitted and/or received

using a jack as an external interface into a device. In one aspect, an apparatus for use in a



2 first device to receive digital data froma second
devi ce conprises a jack configured to receive anal og
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conversion unit coupled to the jack and configured to
recover the digital data fromthe analog signals. In
anot her aspect, an apparat@s for use in a first
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ata to a second device conprises encoding the
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[0008JeBither ofe re@Clgithl ehéigéthads alsdve fmbpmurther comprise coupling a non-
wireless communication device to the jack, and receiving or transmitting, respectively, the
analog signals through the non-wireless communication device. Here, receiving the analog
signals may comprises receiving the analog signals as audible analog signals or receiving
the analog signals electronically.

[0009] In a further aspect, an apparatus for use in a first device to receive digital data from
a second device comprises means for receiving through a jack analog signals encoded with

the digital data, and means for recovering the digital data from the analog signals. An

apparatus for use in a first device to transmit digital data to a second device comprises
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[00013] Figure 1 shows examples of mobile phones;
[00014] Figure 2 shows an example of a hands free device;
[00015] Figure 3 shows an example of a non-wireless communication device for
connecting devices;
[00016] Figure 4 is an example block diagram of a device capable of communication using
a jack;
[00017] Figure 5 shows an example process for digital data communication using a jack;
[00018] Figure 6 is an example first conversion unit of a device capable of communication
using a jack; and
[00019] Figure 7 is an example second conversion unit of a device capable of

communication using a jack.



[00016] Figure 4 is an exanple bl ock diagramof a
devi ce capabl e of communication using a j ack;
wQ 0®8aFA114i gure 5 shows an exanpl e process f orPdi/ys1084/031343
data communi cation using a jack; [00018] Figure 6 is
an exanple first conversion unit of a device capable
of communication wusing a jack; and [00019] Figure 7
is an exanpl e second conversion unit of a device
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waves0 Ui ARV e dioGAwed fefdl < thASHY & aveAMuBn A8 yIn3f WidS R MeCaudible
waves. The term "audi o wave" refers to sound wave

spectrumgwbichiisapprgrimgtoaly 204ln ta 2k dillelterm ‘Gpeasonieryavel refbrs to

i roximatel.y 20Hz to 2 . _The te "ul trasoni c ”
soun SRR BEGY T e S50 RabR0K Sorsl b BLT (i SERO0UE wave
refert escandiwale fregagicies Iyiaf Belofeht afidibleispédtast MTike M88Y Estorage

refers to sound wave frequencies |ying below the

mediygy TBTESEREFRNe Ol FROTY HeViees fer stetipg defa, including read only memory
(ROM), random access memory (RAM), magnetic disk storage mediums, optical storage
mediums, flash memory devices and/or other machine readable mediums for storing
information. The term “machine readable medium” includes, but is not limited to portable
or fixed storage devices, optical storage devices, wireless channels and various other
devices capable of storing, containing or carrying codes and/or data.

[00022] Also, various aspects, features and embodiments of the data communication
system may be described as a process that can be depicted as a flowchart, a flow diagram, a
structure diagram, or a block diagram. Although a flowchart may describe the operations
as a sequential process, many of the operations can be performed in parallel or

concurrently. In addition, the order of the operations may be re-arranged. A process is



medi unt’ represents one or nore devices for storing
data, including read only nenory (ROM, random access
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[000206] 200 may be one of various types of headsets, headphones, or other
attachments for holding audio input and output elements over, under or around a user’s ear
or head. Such devices are generally an inexpensive accessory that allow users to operate a
phone hands free. A hands free device can also provide users some measure of privacy
and/or freedom to operate the phone without disturbing others nearby. Accordingly, most
if not all mobile phones are implemented with a jack to allow users to use a hands free
device.

[00027] Therefore, a non-wireless communication device 300 as shown in Figure 3 is

provided to allow users to transmit and/or receive digital data from one device to another



speaker 150 or various other audi o output el enent 150

and antenna 160. [00025] Figure 2 shows a typical HFD
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and an audi o output elenment 230 on a cord 240. Plug

210 is configured to couple to jack 110 to allow
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comruni cation device 300 conpri ses non-w rel ess
i.e. awdibleisaund,ifiorn &ivst plpuga320 tp§t:ccea|dd31@a‘1&6(h ewwhgasgacplugs 320 and

330 {ngh B Bt T AU ik a4t nBRfn B8R sBucal o plue
210,00 8perdbls aCcoHdidfeRInt haddE. INanSdIegh 320Qinti 1380 sR§ MR EorMALured to
and 1s conflfﬁured to couple wwth jack 110 of nobile
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el SR P oA oA PR ADELBrR LD ana 320
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anal og signals as ectric S|gnalsfromf|rst pl ug
[000292 (qu@hg@l: datel npnmngsszelﬂrecwncsu obn-arsdess corpmug@amodeafm 300

comniZa 0p Vg prs e il SR Rl AR os Y BBInd Blles
320 §r&tb§3(ﬁ\mth pdckyof Hleatvieal Digitill daeh i 1nsrididde From a first device such
as mgnge ;\I)\florneel 1%82 t}rlrr%g:g}llj g?ack, received by plug 320 and is carried to a second
device such as mobile phone 100B by non-wireless communication device 300. The
second device then receives the digital data from non-wireless communication device 300
through plug 330 and a jack. More particularly, to transmit and/or receive digital data
using a jack and non-wireless communication device 300, a first device encodes the digital
data into analog signals and a second device recovers the digital data from the received
analog signals.

[00030] Figure 4 shows a schematic block diagram of a device 400 capable of

communication using a jack. Device 400 may comprise an interface 410, a conversion unit
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numizeng) and addrssyas; tbupinessanfordening Ealéﬁ)&lr WIBHHatioR Benfs; @4 Rlating

to gaﬁqeg ns%ft\?vgge oa%'%o?lllb%rirg:ﬂ)tnsihéggf T%Ie%galo:g tmgi?loebrlllcgde%ewﬂl?tdsg?tal data
is then carried by a non-wireless communication device and is received by a second device,
analogous to device 400, capable of communication using a jack.

[00033] Accordingly, the second device may also transmit analog signals encoded with
digital data to device 400 in a similar manner. When analog signals encoded with digital
data is transmitted to device 400, the analog signals are received by interface 415 of device
400 using jack 415. Second conversion unit 424 then recovers the digital data from the

analog signal. Similarly, when second device receives analog signals encoded with digital



that the elements of device 400 nay be rearranged
W t hout affecting the operation of device 400.

w(Q 2@8811dvbre particularly, interface 410 conpPCHES2084/031343
jack 415 configured to couple with a HFD to all ow
users to listen or converse hands free as descri bed
above. Jack 415 can also be coupled to a non-wrel ess
communi cation device such as non-wrel ess

data, ARETDL L AdviRtecHRYd di%téi%ta@éﬁ%@ﬁﬁlc%@%ﬁls 1§%'}Hz§{n§f Mdlogous

unit 420 conprises a first conversio
to the prafuneyas descti eféwdbdefemng¢ teadevitzt400i nt o anal og SI gnal s

o005 P s a8 af T B gt

procéss6:54502 P8P 180 n?a@rh‘l’éi‘)ro%lnﬁﬂl Bl tidRAitABEpHAE cfinfents 440 to
shown as separate elenents within conversi on unit 420,

allow pyesy tognake ad sergivesaller Arendinglys progessondht) mwccmgpl B various
mOd%Snglrdg{}%g %@?OP&?% tjﬂg plé%rgé B0 f(}hé data??@%glﬁlcaho? gqogizProcessor

secona conv

450 Ialyl bé2 denttal prooessdi CIRISK @ dhicloptoeessde laaligitd] 81@8@Irocessor (DSP),
gital data_to be transmtted is encoded into anal og

or V@.O@h%qhgr wptrpllers it wonldetespprrentiRithose shilld in the art that the
plac%ng%]k&;%x{ggt%g%%dlg §(i B?p%?t étga?ldQEat"i’igb ARG S er?a?sf‘;ilg)gMO

ato betransmtte
may glso be deairman gtdow digmit aﬁ’dq;tmg th@perfdinmndk gid/@l pudaise ofrdgvice 400.

simi B tor et it e 01O iaRa R 130, phone

clemaftd 416G &ﬁﬁ?ro@éé?sd)ﬂm%nh}%@fnﬁﬁém@rﬂed SRR one LA TRith@hore,
Menos,; a rel at to ganes; sO tware or a

additgenabstorage owedivme orm@ceamdsbglay ibg mlapleemt@dé@ sepiatate the

storagé 9150113‘1] co%?gﬁfunat‘?ons%%no & rrs%r? 9 g @%IEP@V l esﬁ CTMO

ommrunt catl on device and 1S 1

[00038¢ Tihe eperaitisl cfgineiSath Corfleiuhiatidi0Rode apiahe:e beldiscussed. Tt is to be
conmuni cation using a jack. [00033] Accordingly, the
noted habihg opergiiens qfaatwafr migde Walh el he discasssd as ppwanen efheaed
{
clomlih 240 e AR Pl B 108 o plnorsP $ ek e BN the
invertioan Siiilankg foroothevmodes 466h astH’IEAanéAoo gmadt gharleanade’ will also not
recelved by interface 415 of device 400 using jack
be digpgsedsecond conversion unit 424 then recovers the

[00038] %gu@é 5 didvis S diBmeRRla q;goc%ggsmi for &t%bﬁfﬂmcaﬁﬁgasmg a

second devi ce receives anal og signals encoded wt

jack. dPigrasa SOWE 2o0bY O@mexem@@ 1QS2B0Hr a3t 3its sarhdaatcmlce K0 is in a
di gltélldé%%%m%‘}ﬂlga%ﬁrﬁ ﬁ]%oo&rée oL%> 6% %ewce? rggq? ?{fgerzﬁg tcE)}e'nnglgnalca%%n mode
basedles@nisbe@pi drizeleefie ®oerhghickey heifg 4k, The communication mode
may also be entered automatically based upon the function being performed by the device.
For example, if a multi-player game is activated on the device, the communication mode
may automatically be entered. Also, the determination may be made by processor 450 for
device 400.
[00037] If the device is in the communication mode, a determination is made whether
digital data is to be transmitted (520) or received (530). Such determination may also be
made by processor 450 for device 400. If digital data is to be transmitted, digital data is
encoded (540) into outgoing analog signals and the outgoing analog signals encoded (550)

with digital data is transmitted using a jack. If digital data is to be received, incoming



[00034] In the above description, the encodi ng and
recovery of digital data is controlled by processor
wazds/oocessor 450 nmay al so control the functPOEE100Y031343
of phone el enents 440 to allow users to nmake and
receive calls. Accordingly, processor 450 may contro
the various nodes of device 400, such as the phone
node or the data conmuni cation node. Processor 450
analBBY¥igh8ls an &R Wth AERE %ﬁé&% Egg)%& (568) BLEIREEEPR HcovBred
drgital signal procCessor , ~or’vari@us other
(570 dronn tielivgomihg andog dighals.aHpay digital datd inag be skiddeé thtb Butgoing

t he. t . that th | 450 is not
analpgSgRhls KR Riof HEt P ARBHiER S Mo ReaRRiae #1gog signals by
secofiBYoRverSloR Anit 894 PSS 400t HAkaRd L EQEtEgginﬁtli‘%i (5_8|0) islmade

performance and/or purpose of device . mlarly,
whegethgrdeiiseds i1l inrthe edramenicat®n modwy ée swinstharihdre 480more digital

datajé gg %ﬁ%@sngigtgc:i ﬁ%%r?’n%ﬁ%lggcp F]g H}S’te glrcn% F%ﬁ]&ﬁg gﬂﬁﬁgp{%%t?gne fc’n%%, process

500 Fatiitnb €6 fHRrdetermatdivh (3209bf HhahradftIRdb B8 adsnAREd. 00 therwise,
processor(s) nmay be inplenented to separate the

procgsspi089§@dand/ or control functions of conversion unit

o0 P T e o PR I RN s
to bé ctivedmay bo tneadietbefitre theeletepainatiow 06 whéth@hdigieal mathds Vo bd

; [ e erati.on of phone elenents 440
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comBinRAGES d&icEXRIRENEADILAS thd jﬁ&@ﬂéfbmranﬁnﬁhh%ghd/or fe@iéiving
ot her nodes such as PDA and/or smart phone es Wl

analeg signalet In senaideyéass SetiexanpddsiicedOfuthe idtefhanvmichaginterface

410 SRS e tle it R SR8 G A€ AT e Ry

coupMbtonBE jaak d By biber &HsdtiRsntsl oA o dEhdl $nalybedranSindicddtom a
.data communi cation node. Here, the device may enter
deviggion sespredFvacn nghif thsgeconp deige tReNS A sesPonsepignabra
o . . . . The .

occASh 6] 84 BT Sl Bl Rl Soumiee s
[0003%8 sHbrefpren dightel dasnniay ba cheidsdime ahnogEdndly aﬁd‘lﬁarébﬁﬁtté‘cﬁfrom a
. __For. exanple, if a [.ti-player gane is activated on

first (ARGCqiieAt st § FREORS ARIFH: deltbh v thepeRe reae et frem) thg analog
SR a0 SY e KIS IR R PR BUG s
recoyesed frofrhanatagrsignailciatone of varthes vayslet er mi nati on i s made

data is to b nsmtted

her ,.digita 520) or

o003l syl iPasbmisher B NGA e 4R ik opganner o
encoldy dipitaC&as aito 4hklog SendeMidcs Hlbe thidigiatdierdatBDCSmhPbe

be transmitted, digital data is encoded (540) into
useddp pgBPWY Ranapoly 1e¢qysathe digig! daie fiou aelaspsigndd. ddere, digital data
is co VRS aﬁﬁ‘i%qga%s ﬁ?xﬁ{?g frequencies in the range of approximately 1 kHz to 3
kHz are used such that a standard jack can be used to transmit and/or receive analog signals
encoded with digital data. Accordingly, in device 400 for example, first conversion unit
422 would comprise a DAC to convert digital data into audio wave signals for encoding
and transmission using a jack. Conversely. second conversion unit 424 would comprise an

ADC to convert audio wave signals, received using a jack, into digital data for recovery of

the digital data.



with digital data is transmtted using a jack. If
digital data is to be received, incomng WO

wQe®50882d 16 PCT/ US2004/ 031343 9 anal og si gnal BCENSmA€ 31343
with digital data is received (560) and digital data
Is recovered (570) fromthe incom ng anal og signals.
Here, digital data may be emgoded into outgoing
anal og signals by first conversion unit 422 and

[0005 ECRVAH8Er £AHBHAIIREO A RAA L IV 8%@11?&1@{ %ﬁﬂ% used to
conversion unit 424 in device 40 Ther ea

encafletdegital dattiirgn a(lﬂeg)ﬂgnsls rad &1C dibmodBatidnlie uskeMoeecover the digital
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process 500 returns to the determ nation (
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conmﬁmﬁiati@rﬂusmg’ shimdmane cdﬂ@éﬁﬂlﬁ%tﬁ& ApliestionTes.1 1M 58f425 entitled
whet her digital data is to transmtted. I\/breover

‘Cogumpiatign “%}88 avdiblepnasn besly obhwhich gt atignetio the same assignee of
conmuni cati on devi ce has been coupled to
the R RTR v

| e transmtting and/or receiving analog
[00043 ]gGadesallyl firss oomvedéun vris 422 oray exapyiseca Mﬂ/inoéuléﬁtﬁh urkine

.nterf h. terf Ienented
confgiry ts oz RelaguiiaimE SraBubiat® ke are SeBFR dohas
tran§iBi88lon. CPigRteFsHoW st @xh@ple fn‘st”co%/&&bn%m%%@() 'f&rEn%odlﬁg d1g1ta1

control signal may be transmitted froma device
datagete omipoaneliplerpund mne caEiersn $1mmnwgsmtumu@0anay compnse a

foera?c? B8N 5rr &t% C‘c)‘ eleTie B nat Ito Vh aé Fa Wmogula%r 640, an
&R Ve 1% 2 il

conmmuni ca I on devrce

invel$8 G6K3 eurith etrdforne (IFH‘ITQ ereﬁienﬂ@sosarmyi poBnN&edSa0] Biret
anal og SI nals and transmtted froma first device to

conyefsipnognit 6Q) ay. alse coBPTisca PoRgblegeneratos (rad shewerropligured to
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send; 26 SHERER A pARHAAT 0 sy ROBBALTIH IRALATR B shalfniucd v
help9| Igﬁaﬂlm g dendce mexynvlﬁ‘oﬁemrfgrto lmeaﬁnaiuagcﬁ tigreadnd phasest ellleiJ iecelved
. 000 ner al a djgital to anal og
signdlo ok pleme tvlbﬁi\ lsr?ﬁyfo %geﬁi goefEPCPﬂg disitrlclatn Wibgsquencedo be
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to digital converter (ADC) may be wused in” a
620.rhhtende spmpels @@modwetedllgpﬁmltlpﬂataadlbmaalatieogby digital
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modf 8324 ol FiBroe S0 K Lol PARET e BBl Seteens
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be used to transmt and/or receive analo% gnal s
converter 660 for transmission as audio waves through interface 410 usmg jack 415.
[00043] Figure 7 shows one embodiment of a second conversion unit 700 corresponding to
first conversion unit 600 for processing multiple audio waves encoded with digital data
information. Generally, digital data is recovered from the multiple audio waves in a
process that is inverse to the process for transmitting the data as audio waves. Second
conversion unit 700 may comprise an analog to digital (A/D) converter 710 configured to
convert the incoming multiple audio waves from an analog to a digital signal, a down-

converter 720 configured to down convert the digital signal, a synchronization unit 730

configured to synchronize to the carrier in phase and arrival time of incoming data



encoded with digital data. Accordingly, in device 400

for exanple, first conversion unit 422 would conprise
W@ 20A@3X106 convert digital data into audi o wavePGI/gsmb4031343

for encoding and transm ssion using a jack. _

Conversely. second conversion unit 424 would conprise

an ADC to convert audio wave signals, received using

a jack, into digital data for recovery of the digita

sequéliideda FANDFRRPtrREIAOHRE] /7 W@&Qﬁg’u@gdji%‘}éctﬂvgr {I%O%lslynlﬂﬂ)ls a

anot her _enbodi nent, a multi-carrier (M) nodul ati‘on
dempgyjatar 3% eanfigyed to demedidatd ¢hedVig] smbmtaaleﬂntemleam )

conf% g&ftj deaig%fl%;l e;jrﬁcl) i egcp %egg Sq%é%g*etggdek??@\égéﬁfgwgé to decode

the chhﬁtbelea\évddiafa wsaage@e la v hiiéhsTknB ashinRfuek Bnd f&ovéﬂ!ﬁg &liBfal data.
pr oxi mat e kHz to 3 kHz are used such that

[000‘%'5 a’?ﬂﬁf‘ﬁn?ﬁc‘%gi&ﬂ Hlalsan e gngaged inte aratpg signals ofrrartsearuéﬁdx end
receﬁ@f‘h%]?% gdcﬁgl ah§ r&%&g@ dU%%'ﬂ n%h%iéegéss%%}rﬁlumc%uo& deyicg to carry

rrier system’s I'n"Cco-
analgippgiadafromnieNee td 863&0 a tddvenient bddier eﬂ%kﬁﬂ \93? to communicate

cigi G B aFroe b S4B et WoulddRreiul SraihsssprEive to

impl&kdbith P08 uh RS ex1s§ﬁ’é Be\f?ées‘ﬂﬂ\/ﬁlg aasrtﬁldﬁﬁisblg&ﬁl[dlg%tg ﬁ]l jack

the sane assignee of the present dpplicatio
by engedimgligijal dptanatp apdinwerves tom tmnsnnttl@amﬁtyr rewpmg&mng Eks.

n confi qu nco ta
1000437 bbb STy 1B e PRt e b oW bt
transtrtigsi@nargiseeaptiolr bP L sEmS ieWRePMaPha ﬁﬁ%)l%nfehtreﬂtto transmit only and

conver Si on unit 600 for encodi ngEdl gi data into
SOMEAVERSS MAYHSI pjsIenicd ip eeogire @nbarFarexsmple; sestond conversion unit

' r.d er
424 %gﬁl}i%&?ﬁgﬂe{%ﬁvﬁg Qodray %lﬁ)%l&zﬁnﬁn%sglgpmg data: 6‘%61112113% first
convelisipintualit mdmm be oﬁﬁ&d imdevicd W& ®eallodsdnly @ddeplibn of data.
transfg FFT el ement 650 and an up-converter 660.
Furthermgte, BHFA10BRRNRE2 HIPEXcmyRisaton, a half-duplex

comlﬁﬁlﬁ@ﬂwn%rgﬁlm-%ﬁﬁlkfeEo&ﬂﬂhlﬁp&‘l’m) configured to generate
nchroni zati on preanbl es. The synchroni zati on

[0004§¥ Eantiaseplasenplen neninuhiedti¢romanbe pseal ﬁoetremsfeﬂga gdmntace

h t f a
infortdi S B GEictrP pidh or the e BRE A dczes BoSk AR gt bl
duplegroadaurdtgionaha gdﬂilﬁe@fdr SSRGS S8 Ftngnj?:?n pt} LA W 55&(‘3 of
The FEC encoded bits are then in | eaved i nto code

devicggnfidpi-dyplex pmmuainatien Mgz be uverbfor exchapgingelaga dureng multi-
T I CER ST L T
have hédeds el camaeworkGnth hothg &termat. eln such case, full-duplex communication
would especially useful for data communication to allow an interactive game.

[00047] Finally, one or more elements of device 400 may be implemented by hardware,
software, firmware, middleware, microcode, or any combination thereof. When
implemented in software, firmware, middleware or microcode, the program code or code
segments to perform the necessary tasks may be stored in a machine readable medium such
as storage medium 430 or in a separate storage(s) not shown. A processor such as
processor 450, may perform the necessary tasks. A code segment may represent a
procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a

software package, a class, or any combination of instructions, data structures, or program



anal og signals, called MC synbols. The MC synbols are
then up converted by up- converter 660 for
W0 e@Bssa1s6i on as audi o waves through interfaceP@l0S2004/031343
usi ng jack 415. [00043] Figure 7 shows one enbodi nent
of a second conversion unit 700 corresponding to
first conversion unit 600 fgp processing multiple
audi o waves encoded with digital data information.
statdaRDES 3 b¥de AbBkh@hadBl @odsp?ecf BEAVBEEDAE SO BT I AhRLR circuit
audi o waves Iin a process that s inverse to the
by ppssingemsl/draeceiving griormatiog, ddts adgunzentss pauthie@rapoanemory contents.
Second _conversion unit 700 may conprise an alog to
InfoR i e AR ROEF e Poth - UM Ve B0 BF Rershtted via
any bll&BIE MehnTikdlhdihE ndH b SR8 Smbdsan %@siﬁ@,@bﬁgn Pstﬁlg, network
digital signal, a down- converter 0O configured to
trangpgpo@ffsert the digital signal, a synchronization

[ | synchroni ze to the carrier in
100044) 8 oy oE itk B ol AR ot P s DB ies i aee o
to bel donBEldd 52004 Q Ble3AFert Rl ahe Alesoripfias bf the Uivetion is intended to be

transform (FFET) 740 configured to recover the MC

illusgrgtingse prd nof to e Seansof fsclaigit iAgupel thaprgsppidanchings can be
e D5y T g o b S8 By GBL U

variaston$ wgllibe dppacerd ¢ tdbee skiled mehe at.er | eaved data usi ng
one of various known techni ques and recover the
digital data. [00044] Accordingly, digital data can

Whh e @s6Reded I nto anal og signals, transmtted and
recei ved using jacks, and recovered. Using a
non-w rel ess communi cation device to carry anal og
signals fromdevice to device, a convenient and/or
efficient way to conmmunicate digital data is
provided. In addition, it would be relatively sinple
and inexpensive to inplenent a conversion unit into
exi sting devices having a standard or conventiona
jack by encoding digital data into audi o waves for
transmtting and/ or receiving using jacks. [00045]
Mor eover, although the enbodi nrents have been descri bed
to allow both transm ssion and reception of data,
sone devices nmay be inplenented to transmt only and
some devices may be inplenmented to receive only. For
exanpl e, second conversion unit 424 would be onmtted
in device 400 to allow only transm ssion of data.
Simlarly, first conversion unit 422 would be omtted
in device 400 to allow only reception of data.
Furthernore, digital data conmunication may be a
si mpl ex communi cation, a hal f-dupl ex



comuni cation or full-dupl ex conmuni cation. [00046]
For exanpl e, sinplex comuni cati on nmay be used for
W0 e@s®8BI6 i ng contact information from an addPE€rES1H00#31343
of one device to an address book of another. A half-
dupl ex conmuni cati on may be used for synchronizing
non-enpty address books of jslevices. A full-duplex
comuni cation may be used for exchangi ng data during
mul ti- player games. HereqAfpgsmulti-player gane nay
be an on-line network gane, 1T devices have access to
a network such as the Internet. In such case,
full-dupl ex conmunicati on woul d especially useful for .
L. §adAPPERAT G5 Pl b SRR TSP LA ey desecond device, the
appdr9ddihpfiiing@l | y, one or nore el ements of device 400
may be 1 nplenmented by hardware, software, firmare,
m @dickieontguned ¢ weaite anabeg signalsemdridedtwitnthetdegitad tlata; and
o S gp L TR S e SPLBURSG cR8 Gy  RLBES Pl o
the gpaldeGignatshe necessary tasks may be stored in a machine
readabl e nedi um such as storage nedium 430 or in a
separate storage(s) not shown. A processor such as
2. Pr 96€350kaios IRy 1 RERAQBpAG Becessary tasks. A code
segnent may represent a pr cea're, a function, a
S ubproogrizetess aopmog @ipn devioe conféggud 3uleoapieiwieh the jack, the non-

. dule, a.  software ckage, a class, .or an o
wirel g B RRFISAL T I5 A U EEVBNL0 ol W aalod HEBds cpgoded with digitl
data 6 BHRTAEN AR ARZAAE PCT/ US2004/ 031343 12

statenents. A code ‘segnent may be coupled to another
code segnent or a hardware circuit by passing and/or

regeLvij I nf or 10 dat a unment s arameters, .or .
> e Eirrﬁ(ll? yéfg%ﬁ}mesn L nagj]nh ?20 r Wﬁ?ﬁegh %ﬁ%r ﬂﬁl?‘r"gﬁfeégss pSEmEpigadon  device
compiddes; etc. may be passed, forwarded, or transmtted

via any suitable neans including nmenory sharing,

e 8 §8BaViFpdess medium badee pEsss prgandhatserand endy ansm ssi on,
et ¢ 4 . 1 for |
g B gl Lt D ) S AL I B! o
c oastcond chhegscdupiedttb Baidtsbeondrandrinidoeon figuee dis@iiplet to@jack of the
o& the invention is intended to be illustrative, and
secOpd VI | i it the scope of the claims. As such, the
present teachings can be readily applied to other
types of apparatuses and many alternatives,
4. modh¢ apparatonef claimdl, wherdintliegask isi ¢dnfigaraipaeple tb either one of a

head%ﬁgnseeorsalﬁjlelahs%g in the art. What is clained is:

5. The apparatus of claim 4, wherein the jack is configured to receive perceptible
sound.
6. A method for use in a first device to receive digital data from a second device, the

method comprising:
receiving analog signals encoded with the digital data using a jack; and

recovering the digital data from the analog signals.

7. The method of claim 6, further comprising:
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Apparatus for use in a first device to receive digital
wa@lai0a/081106m a second devi ce, the apparatus conpeCT/B51994/031343

a jack configured to receive anal og signals encoded

with the digital data; and a conversion unit coupled

to the jack and configured %9 recover the digital data

from the analog signals. 2. The apparatus of claiml,

fu [W24188: cofnrRRficam &3& qﬁgw}éE ion

de%?@hggg@gﬁééelg&tcg couélagdvﬂe‘#h thtg ] ac 1,(’adtell’tlcwle non-

W reskivesg thoamalog sighals thraegh the mwonvirglessecbrmuniaation ddvice.
anal og signals encoded with digital data to the first
devi ce using the jack. 3. The apparatus of claim 2,

8. WNFHE R HOARFRAAMW, RleR$S e AR et RIE sHC@mprises;
conprises. a non-wireless nediumhaving a first end
angecalviwdbe analag sigaals s srdieimatoggreds.t o said first
end and configured to couple to the jack; and a second
pl ug coupled to said second end and configured to

9. coUpt getiRddfichim 7 fwHelen res€RANE tHEQMAE. sighalsldd@nprises:
apparatus_of claim11, wherein the jack is configured
t oTeeBiypIsthe analpg pigpals glecmigallweadphone or a headset.

5. The apparatus of claim4, wherein the jadc is
configured to receive perceptible sound. 6. A nethod

10. f ofheisethod ofi claimgt, fuleher cemprdsingcei ve digital data from
a second device the nethod conprising: receiving
anEﬁCS‘dlrk%@ﬁ%ﬂpggI@ﬁ%ﬁ%Hﬂw JPfE digital data using a
jack; and recovering the digital data fromthe anal og
signals. 7. The nmethod of claim®6, further conprising:

11. Ppasug Ion us MCTius200id¢ 03 t88mit4digital data to a second device, the

apparatus comprising:
a conversion unit configured to encode the digital data into analog signals; and
a jack coupled to the conversion unit and configured to transmit the analog signals

encoded with digital data.

12.  The apparatus of claim 11, further comprising:
a non-wireless communication device configured to couple with the jack, the non-
wireless communication device configured to carry the analog signals encoded with digital

data from the first device using the jack.

13.  The apparatus of claim 12, wherein the non-wireless communication device
comprises:

a non-wireless medium having a first end and a second end,;

a first plug coupled to said first end and configured to couple to the jack; and

a second plug coupled to said second end and configured to couple to a jack of the

second device.

14.  The apparatus of claim 11, wherein the jack is configured to couple to either one of

a headphone or a headset.



coupling a non-w rel ess communi cati on device to the
jack; and receiving the anal og signals through the
wWmoevsmsried ess conmuni cati on device. 8. The netPOOUST004/031343
claim?7, wherein receiving the anal og signals
conprises: receiving the anal og signals as audible
anal og signals. 9. The nethod of claim?7, wherein
recei ving the anal og signals conprises: receiving the
anal og signals electronically. 10. The nethod of claim
6, further conprising: receiving perceptible sound
15. usiThg adpparajuack. cldiin 14p weteadin thé Gickuiecdnfigaredi tosbutput perceptible
1fcllﬁvice to transmt digital data to a second devi ce,
SOUihe apparatus conprising: a conversion unit
configured to encode the digital data into anal og
signals; and a jack coupled to the conversion unit and
16. coMdthnd dor nse tim an€irst deviee apnatragpnsi ghigitad datncodedecond device
. wi.t.h digital data. 12. The apparatus of claim 11,
P P¥er conprising: a non-wirel ess conmuni cation
devhcinpaRé dipitaPehtA ntoAWBlog sY¥raly; ke | ack, the non-
wi rel ess comuni cation device configured to carry the
andpeynigingthe analegeigaals\wneodedi with digitabdatausing mjacke
first device using the jack. 13. The apparatus of
claim 12, wherein the non-w rel ess comruni cation
17. deThe mettmdriiciaad 6, durttitst-coinpeisgips nedi um having a
first end and a second end; .a first plug coupled to
saPPRing enopnyirelesy cummpygrEen deyicsdapherack ae | ack;
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14. The apparatus of claim 11, wherein the jack is
confiqure o,coyple.to.either. one . of a headphone or

15. o B0 GASE) Geseis nrniviions palbe g nabgongrises:
Th&a@e@rﬂ@fr%tt%a&ﬂogcéi%hﬂﬂs 3¢ audBRY Blalbgt dghalack is
configured to output perceptible sound.

19.  The method of claim 17, wherein transmitting the analog signals comprises:

transmitting the analog signals electronically.

20. The method of claim 16, further comprising:

outputting perceptible sound using the jack.

21.  Apparatus for use in a first device to receive digital data from a second device, the
apparatus comprising:
means for receiving through a jack analog signals encoded with the digital data; and

means for recovering the digital data from the analog signals.

22.  The apparatus of claim 21, further comprising:
a non-wireless means for carrying the analog signals encoded with digital data to

the first device using the jack.



16. Method for use in a first device to transmt
digital data to a second device conprising: encoding

wao b@sasyié al data into anal og signals; and traPSHUS10041¢31343
t he anal og signals encoded with digital data using a
jack. 17. The nethod of claim 16, further conprising:
coupling a non-w rel ess comnmgi cation device to the
jack; and transmtting the anal og signals through the

23. noﬁp#al%gseﬁﬁ e TRSAIERE: &?&hﬁsﬁmt 31%1 airﬁgtamc?t ;ﬁ%goﬁ device, the

cl al wherein transmtting t
aPPacaimemlassmgI ransmtting the anal og si gnal s as audi bl e

I Terretho of.claim 7 wher ei n
Cr e Ot Eageding il g S adtios cighn
tr afeam fob tABshlfind ARbOEHh $ iR @lllesar%icfgcsﬁ%@ané &R‘,Johé’d wah digital data.
The nmethod of clarm 16, further cormmprTsing:

out putting perceptible sound using the jack. 21.

t us_f i.rst device to receive digital
24. da?ﬁeg p@ﬁwa%lgsogg%ﬁazgeﬁ]g rc?rﬂ%n l%par atus conpri sing:
MeAds-whiele s @a&iNY fHTathyipuaB aﬂalb9§1§n§§ a3h&died vl Sital data from
encoded with the digital data; an nmeans for

the firgdoyice it ghe sreord geias Uting Hefifdm t he anal og si gnal s.
22. The apparatus of claim 21, further conprising: a

no I S rrying the analo i | s
25. By PR AP B ool £ U B0 B ebgpna
devictdﬂ&lej@pkratm&ﬂlﬁiﬁdlﬁ)@21l6 PCT/ US2004/ 031343 16 23.

Apparatus for use in_a first device to transmt

di Eﬁeﬁ‘%ﬁ fopzecei Yipe incoptnmanales sigeals epgoded Pptdrdigited data from the
secor®BBiksi ng: means for encoding digital data into

anal og signals; and neans for transmtting through a

j anlkatsfer anaakmgtmg guigbsiganalogaiknalsteincodegl winth digéthladatib.the

T apparatus of claim 23, further conprising:
Seco‘ﬁcgﬁ‘ﬂ? el ess means for carrying the anal og signals
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t he second devi ce usi ng eja
means for recovering digital data from the 1ncormng analog signals.

26. A method for communicating digital data from a first device to a second device,
comprising:
receiving incoming analog signals encoded with digital data using a jack;
transmitting outgoing analog signals encoded with digital data using the jack;
recovering digital data from the incoming analog signals; and

encoding digital data into the outgoing analog signals.

27.  Apparatus for connecting a first device having a first jack with at least one second
device having a second jack to allow communication, the apparatus comprising:
a non-wireless medium having a first end and a second end;
a first plug coupled to said first end and configured to connect to the first jack; and
a second plug coupled to said second end and configured to connect to the second

jack.



25. Apparatus for use in a first device to comunicate
digital data with a second device, the apparatus
w@eoups™icg: neans for receiving i ncom ng anal BQI/US2004/031343

signals encoded with digital data fromthe second

device; nmeans for transmtting outgoi ng anal og signals

encoded with digital data tojthe second device; neans

for encoding digital data into the outgoing anal og
28. Si gpals r vVeri ng di o

hars DR ofEATS CPonaen k! MR-k e lihf cbhfifiles a cora
configyradiion erantyl anglagi Ygradd asdatdiblé ptog@sifnalst device to a

second device, conprising: receiving incom ng anal og

signals encoded with digital data using a jack; ‘
29. tr'ERS FEpphiafgs 6 EBGhNDY, a0Rdrod M HALWirERGOR e E&a rises a cord

digital data using the jack; recovering digital gta
confignieh torraryranelvigrignatietlogirasiicphlal s; and encodi ng di gital

data into the outgoing anal og signals. 27. Apparatus

for connecting a first device having a first jack with

at | east one second device having a second jack to

al | ow comruni cati on, the apparatus conprising: a

non-w rel ess nmedi um having a first end and a second

end; a first plug coupled to said first end and

configured to connect to the first jack; and a second

pl ug coupled to said second end and configured to

connect to the second jack. WO 2005/032116 17

PCT/ US2004/ 031343 28. The apparatus of claim 27,

wherein the non-w rel ess nmedi um conprises a cord

configured to carry anal og signals as audi bl e anal og

signals. 29. The apparatus of claim 27, wherein the

non-w rel ess nedi um conprises a cord configured to

carry anal og signals electronically.



