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BACKGROUND 1. Field of Invention [0001] The invention generally relates to
data communi cations, and nore particularly to non-wreless conmuni cations
of digital We2805B¥¢one device to anot her device usi ng PEIGRIP/0p1343
Description of the Related Art [0002] Advances in communi cation technol ogy
have nmade it easier and faster to share and/or transfer information. Hi gh
vol unes of data can be communi cated through data transm ssion systens such
as terrestrial comrunication systens or satellite comruni cati on systens

and/ or local or NON-SWHRELESS COMNUNECATION LTHING: SOIMND These
systens generally require conplicated hardware and/or software and are
typically designed for high data rates and/or |ong transm ssion ranges. For
transfers of data at close proximty or short distances, such as between
two nobi |l e phones, the systens above may be undesirable because of the
conpl exi ty net work or system accBACKIERNINDI nconveni ence of use and/ or
t he cost g@ioﬁlcog' n a dl tion, the functionality of portable devices, such as
mobi | e phdn ARy to grow. This increase in the functionality has

created ajgeed tie 1%@0&@%&Mlyq@1mww dued mintihioAtians | @d rhore Paricelalgrd abl e
device to another. For exanple, there is a desire to sharg cont ents of

addr ess boWRsVireless p@nnngmg@tmnégf il data SOHBPGSRVACS P GRPBRE e1’ft§’ﬁluls"é‘gphone to
anot her. Fupthermore, with the growi ng popularity of nulti-player gamng, it
is desirable 'to quickly and reliably comunicate infornmation anong one or
nore portable devices. [0004] Therefore, there is need for a | ess conplex,

! Fanstor itk Do o BRAME 00T Emboi ment s 2t di scl osed al | ow di gi tal
data to b@oomz]a nammb@dn aomiminichimeaechadlogybavigmady iaedsiarand faseex t@shasd
Der £ a0e Lot S50 0 S0, 20ReClr gh SRR LB, (om o
second devitm8mABREYsERSs Ach ACKrr&saiH b&meMichGon systems or satellite communication

systems and/or local or wide area networks (for example, the Internet). These systems

generally require complicated hardware and/or software and are typically designed for high

data rates and/or long transmission ranges. For transfers of data at close proximity or short

distances, such as between two mobile phones, the systems above may be undesirable

because of the complexity, network or system access delays, inconvenience of use and/or

the cost.

[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.

(00041 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



recei ve anal og signals encoded with the digital data, and a conversion unit
coupled to the jack and configured to recover the digital data fromthe
anal og signals. In another aspect, an apparatus for use in a first device
to transm tw@i2gésarildata to a second device conprises a PQE@OHRZRHOBEM uni t
configured to encode the digital data into analog signals, and a jack
coupled to the conversion unit and configured to transmt the analog signals
encoded with digital data. [0006] Either one or both apparatus above may
further conprise a non-wireless comrmunication device configured to couple
with the jfasidevicheo reosiverigeblenm foomaswbrdddvive conprisase jmﬁ:m‘ohﬁgme@ltd o carry

t he anal og signal s encoded a romthe first usi ng
the jack. ‘gerﬂ?ﬁ oﬁnS‘rgﬁ éggcoglsgttrWﬂ ﬂ%&ft‘?{f}uggﬁ'\?f‘@éc%‘?méwii Qare g %‘ﬁ wireless
medi um havjadkhnd cbhfi Gire BB GedVer fe a%ﬁﬁlﬂﬂtaefftdm th@ aﬁalbg glémygm%umhleﬁ péc?, sai d
first end and configured to couple to th a second plug coupled

to said sedcnpareins feinge incolist dayrcedo tf@isﬁ’@tﬂ@gl@ flflia & f}%%@ﬁevtqﬁéo@%%ﬂﬁé devi ce.
b dser BT PEuR NI ERAaL e SMPAE b FlloBS AR Sty @ eadpnone or

a headset. reove rceptible
sound. [OO@ﬁpledm&b t:cbﬂvefsmmhﬁtrandwﬁcguredao namdrmdthéanalmgﬁgnahs acbderdswlt}dew ce to
recei ve di data from a second device conprises receiving anal og

signal s en ‘g%‘ Gatem th the digital data using a jack, and recovering the

digital d?G(@GfrEﬁhérBﬁe mt@gplﬁwﬁbadbsvem@ymemmeéaa@pmma met hod for
use in a first device to transmt digital data to a second device conpri ses

encodi ng tWERHNREER d%‘f%?opﬁg‘éfeﬁﬁ%ﬂq‘}@leﬂl%h? i8ck, ahpgnonrginalpss COMARNICAEO N al og
signal s en&e@ﬁ%@on 5‘{;‘1 t?u e oAb 51 d.l@&lcaddd%hl dib A8 el e T QRBViEE both

t he net hods above er co se coupling a“non- wreless
comuni catusog thiejacke eTIna:notnh&qu:lats Icpmamdlcatecmsiewcn gla(yrcompams inoniwiggless

ovt oo, verssop BupGR Rt n il hedt S8 PRl GBI FUd BN BRI "L e

anal og si gmhgura@toadwpllalt@mqadl@gusa @OAdDIeY couplee kd/dandsectitendrnati og si gnal s
el ectronical ly In a further aspect, an apparatus for use in a first

0009]
devi ce to @é@%@leétooﬁoapl@é?amgf thesprond devec rfelsqidhf Jack maYPg fbiguscd s f or

recei ving {RpRYOB R bﬁ’&é‘f mh@né bgméaase@nm&%derwe Back ol b(élcghﬁ edi@t a, and
means for recovering the digi data fromthe anal 0g signals. An apparat us

for use i nowput perseptiddedovrd.t o transmit digital data to a second device

conpri ses [(‘/887]2 O%Ssltl(ﬁ badts: & ST& USRS B2 bR a first device to receive digital data from

a second device comprises receiving analog signals encoded with the digitél data using a
jack, and recovering the digital data from the analog signals. In yet another aspect, a
method for use in a first device to transmit digital data to a second device comprises
encoding the digital data into analog signals, and transmitting the analog signals encoded
with digital data using a jack.

[0008] Either one or both the methods above may further 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



3 nmeans for encoding digital data into anal og signals, and neans for
transmtting through a jack the analog signals encoded with digital data.

[ 00010] In _a_further aspect, an apparatus for use | i evice to
comuni cat eys‘l%cfioﬁf(sgilgdat a wth a second device conpri sesﬂ(‘rriélgsr%éd“gogfrmfecei Vi ng
incom ng anal og signals encoded with digital data fromthe second devi ce,
means for transmtting outgoing anal og, signals encoded with digital data to
t he second devi ce, neans for encoding di gital data into the outgoing anal og
signals, and neans for recqverin igital data fromthe i ncom gg%ggnal og

d
si gnal s. ADS7B% FRSanFQﬂmg:Q‘Mrﬁa@ain’n@Ia gianals, gk meqns I ansmitiips dto a

second  deyiiGRe HRGY si ﬁeh%h\gitﬁgi%iﬁpm.ng anal og signals encoded wth
digital data using a jack, transmtting outgoing anal og signals encoded

wi th di gi {001Yaknastillh fgrthdnespestlen appedtverongse di gifirall deyageatof qopmmurieatd ncomi ng
A od) ) WOkT aa e R SOUE el s Aol TP 06 RO an P B! 0031 <.

[ 00011] | apparatus ftor cénnec g a devi ce

havi ng a fentsded jvatkdigitdl tdatadtonh erSkcopdalesiee,anehnsl €oti temsiniingoutgoisgamalel j ack to
al | ow communi cati on _conpr.i ?aggﬁ%F non-w r el ess nedi um havi ng, irst end and

! ) . a f
a second ehdalsgneqded withydig e 350 figyige, mepns fgpency g%&ﬁ’ﬁﬂi @ to

connect tgpd Qﬁtggfn"gse{naio%(:ﬁ%naﬁ[‘%@ nRE60 Rt @k%né@%@a@ dafd R&hdhé %%ﬂﬁin[ﬁ?znd and
configured to connect to the second jack. BRI SCRI PTI ON OF THE W NGS

[00012] Vaanplegsizgamisodt msthod foi qommymichéing digitebdatn frgex afirst dpiee foef weebe to
the foll ow ] | i ] 3 rals.r - i ke

ol orent s, g eHEANeEHTslyheticbiing 4isGod LR AACED HIRE Al e Glipl 2 0k

[ 00014] Fitgusmit@ngshuapsinganado@siphads aefcodedwithl sliditak datd ewing ehe JaCli)Gddovedngure 3
shows an exanpl.e of a_nan-w.rel ess co ni cation devj for _connecting

devi ces: (DB AFR FHOF M amInE AR ST BROEIOAPaGHEi 1 o S ab) o of
communi catingldg dighig. a j ack; [00017] Figure 5 shows an exanple process for
digital data comrunication using a jack; [00018] Fi %ure 6 is an exanple

first conl@Psllol yehp furber aspedieAn appatatp 405l coneseting afir devies kavingaditsigaek | ack;
and {000 1}3%&&&1&.&%& deBortf et MYiflg 3 SERRA AR B WBmithinfeadin AuipR¥dGe

capable o
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.

BRIEF DESCRIPTION OF THE DRAWINGS
[00012] Various embodiments will be described in detail with reference to the following
drawings in which like reference numerals refer to like elements, wherein:
[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.



communi cation using a jack, W 20051032116 PCT/ US2004/031343 4 DETAI LED
DESCRI PTI ON [ 00020] Many devi ces and/ or conputers have either a built-in
headset jack or ious other jacks for receiving and/ .[L{)(?Jstz j

per cepti bl e&'gozﬁ?%).%ﬁ{grrel y, in some devices, these jackgjrca O\iath?gie:"?g to
listen to nusic and/or vocal conmunication w thout disturbing the public.

I n nobil e phones, jacks allow users to gonverse hands free and/or to
converse in private. Current jacks are not used for transm ssion of digital

data. In the follow ng des‘cr@@tfégigpeﬂggg (§Nal | ow non-wi rel ess transfer

of digital data from one devi not her devi ce, using jacks.
[00021] Ag0@H26T Mg dehess @hdor Edieputes Maveithéla bulif-erisadset Acloonvaroiedtkas nmedi um
that transfers analog signals. Exanples of a non-wreless nedi umincludes,
but i s notJaFksHPriserIYiBg arsher cufputtifgrReTGRPHide pouRds Namglyeln sopgidevises Hieres,

cabl es, Coﬁﬁllsaéllo@l"ﬁgérg%l enl tb BRfsicORHIoF v6RAPESEmuniEHeioh $itfbut didGkingif €rs to a

sicd COTE .
har dwar e receptacle such as, but 1s not limted to, a socket, a Universal

Seri al Buspybtl§BIn moriirphionsest jackssallo@Ers pocanvenselhands fra¢ ardlvtp oetverstlire t er m
"plug" refers tQ variqus connectors that.fit Jinto, a | h as, but is
not i ni teﬁn‘fage,‘ (g‘ﬁ“ﬁg“ﬁﬁﬁaﬂﬁrholt}lsﬂtﬁf%Tmusﬁlés.smﬁ? d garlr%agsgﬁﬁlé @g@%mg refers to

acoust i ¢ wasserififon¥nitssientlodsnddikwirelbgsaiah sfersof digitavdatd frigmtone desdée gas, |1 quid
or solid. Sound waves include ultrasonic, audio and i nfrasonic waves. The
term "audi §ath@ueher dgyigs. ¥singjacktind wave frequencies Iying within the audible

spectrum hiog Als st dRetdmR iR ¥k Ok dt RfeOlbtiznon Wg1dse i¥diue fhABMABless Wave”
refers to sound wave frequencies |ying above the audible spectrumand the

t erm "i nf r anadngi stgnalay Example§ efrananowiselessdnefaveintudep, buids vef limifeddo.lpak ow t he
audi bl e sp r . r.m:. . Lum r ts.. r devi ces
For st or: o intFdptel et 8580 ECLNH obPRATRE oBagRRIG: BBIFnCTT D
(RAM , magfijetk’cefeis s&ka hirdwageedepticiersach aspbutdadot sitniedge a soakdt, divekdahsh menory

devi ces and/ or ot machi ne rea e mediynms, for stori i nf.ornption. The
o m ~ mach b Pas AT EORER GO AR 6512 CRMT Dl FetdE S8 1 abl'e or
fixed storages oM@ confRidre Bat St iRfAGBCIORMA &€ But iVhé1eingge 16 Anal Jmand
various other devices capable of storing, containing or carrying codes

and/ or dat BN plygs JBje tegos oundvpsligeiamsie aeayistic waieor erestinel werasoa v ivbEioss of t he
data co mm{}h\%ﬁ,ﬁg (i ﬁ%;a‘st, ﬂgﬁ@%\%&g. 4564 WRGH 18%ud® WRERGAS SubfdFha Gtk Gfic

depicted as a tfowcha agram a
waves. The term “audio wave” refers to sound wave frequencies lying within the audible

spectrum, which is approximately 20Hz to 20kHz. The term “ultrasonic wave” refers to
sound wave frequencies lying above the audible spectrum and the term “infrasonic wave”
refers to sound wave frequencies lying below the audible spectrum. The term “storage
medium” represents one or more devices for storing data, 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



structure diagram or a block diagram Al though a flowhart may describe the
operations as a sequential process, many of the operations can be perforned
in parallel or concurrently. In addition, the order of the operations may be
re-arranged. A process is WO 2005/032116 PCT/US2004/031343 5 term nated
when its operesihens are conpl eted. A process may corre$EdA§200¢0H34Fet hod, a
function, a procedure, a software, a subroutine, a subprogram or a

conbi nati on thereof. [00023] Furthernore, the enbodinments will be described
with reference to nobile phones for purposes of explanation. However, it is
to be noted that the concept of the inventionis not |[imted to nobile
phones anetnﬁmjech\plpﬁnytstoq»em&bhms cohpieed. dépraves maypdoersyinddo witethod, a | ack.

Exanpl es of ot her vi ces i nclude but not limted to sopal digital
oo ot antOnoE R DrOGRYTE & ROk HiTE LU & SEhRgiReaD. O AEOB A BERPE. deskt on
conput er R)OOQ% rtheﬁﬁ&etm@ehsocgﬁem@ §/i1FEYdeS @ hed MGthvafetRYS t&h@@rerpaama@

cc

appl i ances ordingly, digital data comunication using jacks maybe from
portabl e fpbplbmsﬁ‘a@l explaaatione (However; 8 i to be nalsfl éha e capterpofi thaBIventeavs ce(s)

from non- 3

non- porta e cg%ﬁﬁéﬁjg%mF%%ﬁgﬂﬁﬁé éﬁ ﬁ)wﬁﬁ &égg%gﬁ%TR@ﬂ%?Q#§B§ e phones
100A and jadk)Exaldples bﬁotpaodw&eﬂﬁewdesamt 1shﬂﬂ)lBrmte(fpr ipswsoral depitkl dbdiStargonf i gur ed
to conne&% t({ll a.conventi onah free (tjew C (BF%‘J as descri bed bel ow.
\obi 1o oHERA D BAS SR bat dhorih lgp S teet it e e evont o auch oo
a keypad eletofit gidinsWesiced éaﬂrvahwec&bﬁeawhan@sl iAgbbrdinglyy 8tgathl ddtaspl ay 130
or various ot her di splay elenent, a m crophone 140 or various other audio

i nput el espEWRUNIcations prngiaeksBEy b framm poribls tetpﬁlé?bleéeﬂf@(ﬁuﬁrﬂwoeﬂéff@nt 150 and
antenna ]1939 &)u[‘tglg?ag\llcéfé)ggg% mﬁﬁe Qﬁlsaew@fg a%@@r 991563?1 o?faﬂlg t& pl ug 210,

an audio 1 n an audi o out put €l enent a cord 240.
Plug 210 noe-pouatblegemmds)to coupl e to jack 110 to allow users to Ilsten to

Bt o out B2 Iok e 504D Biidr i S BE Tl SRLIDOR: e ot 18an 200"

al so al | amd 1061@&6mpxﬁsecaqacaerl$)e:ohﬂ@ded %rceﬁlebwwﬁ}pea&maguédm Bangh fragidbvirei nput
el emrent 220 and listening thro audi o out put el enent (230. [.00026] HFD 200

may be orfEEOY: a3 sescaibed bglpEs Néqbﬂﬁ@a‘a%é%o ﬁéia}&sﬁo??ée maaralwtq%wnseeﬁtbeachnent s
for hol didigndiudiueh hdWPidy ga@@z@wﬁﬂgusedtm%a%e{t a @Ery@{al @LMBoa user's

ear or head. Such devi'ces are generally ‘an inexpensive accessory that allow
users to @pereusether display element, a microphone 140 or various other audio input element, a

speaker 150 or various other audio output element 150 and antenna 160.
[00025] Figure 2 shows a typical HFD 200 comprising a plug 210, an audio input element
220 and an audio output element 230 on a cord 240. Plug 210 is configured to couple to
jack 110 to allow users to listen to perceptible sound such as music and/or speech catried
by cord 240 through audio output element 230. When plug 210 is coupled to jack 110,
HFED 200 also allows users to converse hands free by speaking through audio input element
220 and listening through audio output element 230.
[00026] HFD 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



phone hands free. A hands free device can al so provide users sone neasure of
privacy and/or freedomto operate the phone w thout disturbing others

near by. Accordingly, nost if not all nobile phones are inplenented with a
jack to al | 3O ¥&PRI6o use a hands free device. [00027] POREPWPHIRI3

non-w r el ess conmuni cati on device 300 as shown in Figure 3 is provided to
allow users to transmt and/or receive digital data fromone device to

anot her WD 2005/ 032116 PCT/ 1JS2004/ 031343 6 using a jack. Non-wirel ess
conmuni cati on device 300 conprises a non-wi reless nmedium 310 having a first
end and a sa’ng)ughcknwonﬁvifelasmormhmgcﬁﬁﬁ dbﬁ'c«:ﬁﬂqjdomprﬂm d iom-wir¢less nedohnand i S

configured W th ack 1 one A A_S pl ug 330

i s coupl ed3i(§)Ba“th‘£ é@&?ﬂ’r‘?&n ﬁcﬁe‘%ﬁ’ﬂ Lﬂgr 1%%9“%@8{)9@3\”5( ﬁn‘? N4 110 of
mobi | e phopgn AR to c&%@@@ﬁﬂ Jahpmiwrﬁb@&%haﬁéimm 34 Qec3RY plag 380 KQodple@nf i gur ed
to carry anal og si audi bl e anal’'og signals or nay be a cord

conf i gur ed tq &e gepon emﬁogc@iﬁ@h@ﬂéo equpletwidniaelal 10,0f moyila ppneclO8Bs medi um i s
used as a %%&ewfrggss ?%lﬁﬁlgi(?)lgla b@h rﬁco%)réu?ecﬂ@r apaﬁ%%gno%s Cn W _reI ess

medi um may  conmprise an electrica duc eria arrying
anal og si glaadhsleaﬁaleg gighals maha}sbegmanlrdscdnf@meﬂltas sﬁrrypdnalgg&@ﬂals olestemcatlypl ug 330.

I n such cas s .320 and 330 nma red ructure,
conposi tio O&n‘H‘F ?ssg}?%’?&ﬁe BRAYEY g‘@%@r eé’ign s gﬁfﬁ’sﬂag}ﬁ“fagw y
i denti cal henmlfe&s@égdluﬁxﬁ@rcoﬁ@ﬁmﬂ ab&ssl B&Q!ué't'ﬁ‘ﬁg mAYBYal C8¥%Blel oF Qardying
sound-insul ated hollow material to carry anal og signals as audi o waves,

i . e. audi blaealegsigerls gsredaeiricak signapy fram Smo Plug 3@@&)morpl| rieg 340 In pechgasen, cases,

| ugs 320 denti caI
gr gubst an?’p"%ﬁ P?/&lgn ent in(tga Ib%'%gﬁﬁ %&%ﬁlg p?‘%@%?&%@%ﬁérﬁa Tg}bgBP rgt%dent manner .
Narel y, pl mlgﬁar&ﬂ@idamtbaB&&uhthHy uiamﬁaagwr;ﬂug yA (Mbmmntwml@emedmais si gnal s
into sound and sound into. el ectri use of, .for .exa a
i aphr agm 1 GORBR ARGk RO fiah it b ookl abio AgiY S gpde B and 330
woul d fit ijBtadibicdoudd GroaGrsBple£B2Y RisecdndplugB30d IN RlicH@sdsMPlu tagd for

plugs 320 and 330. However, it would be apparent to those skilled in the
art that tR30 maybaeewsigured tobave|q swnctaes the is Ksniiqelorsubstanially jdsatical irplemt h

pl ugs 210 g, et g%?ab:igczﬁ d?f’f’&ent[nq ?19219 INdRQ gﬂl%a??d()) %S@I may %@d:anl%ured to

transm ssi on/’reception, non-w reless co onnects two
or nore devomest ed;agtricabssgrmtsbnﬂoesomhmndmdr@ﬁﬂtoamurﬂcﬁ%igfmys waupbf, Iﬁ(g‘ plugs 320

Sgsl ggos\gﬁct halhﬁg kasdlgghre;[grr]neordo%ﬁ/er ev1ces?mgw}1 Eflrll thg%;['taAlcgorEhn%, Ir)?ugs fz ﬁg% a first

would fit into jack 110 and a separate jack need not be implemented for plugs 320 and 330.

However, it would be apparent to those skilled in the art that the invention is not limited to
having a single jack for both plugs 210 and plugs 320, 330.

[00029] For digital data transmission/reception, non-wireless communication device 300
connects two or more devices such as mobile phones 100A and 100B by coupling plugs
320 and 330 with jacks of the devices. Digital data is transmitted from a first device such
as mobile phone 100A through a jack, 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



as nobil e phone 100A through a jack, received by plug 320 and is carried to
a second device such as nobil e phone 100E by non-wirel ess comuni cation
devi ce 300. The second device then receives the digital data from
non-w rel ess_conmuni cati on device 300 through plug jack. More
particuVQ?F@?m¥5wtransnit and/ or receive digital datgggggﬂﬁgﬁah?ack and
non-w rel ess conmuni cati on device 300, a first device encodes the digital
data into analog signals and a secogd device recovers the digital data from
the received analog signals. [00030] Figure 4 shows a schematic bl ock

di agram of a device 400 capabl e of o] ni cati on usin | ac Devi ce 400
may coftfbitsorags medim gg% @dzalm?ceésoe 45 efggoawmm Coez@%%ﬁ%ffﬁ% ]

PCTI USZ0 4683134 ditibndl 28mp8nchtsQep@RinTRbY M43l Fidvide Bf MEOSSRAE 450. A nore
typi cal commercial device 400 namy conprise additional conponents depending
upon t Fedesipavhinh afdeyicesan functien. VEF pxample, gb el ewbila phiecte vicedd( wesldc an

functi . i . j . | so conpri se
phone € %ﬁ‘gﬁé%sgi’ggg ei%mgﬁsbﬁ%rgp%ae{ P%é%% g@@‘ﬂ’r‘tag%\gs% %@/})P éA{\})l& 4ggvi ce 400 would
conpr i seulamplisnPDA eldnanbanthettam oo elembetsdfl snddab( sareak phong smart phone,

devi ce ,4Q0 uld conpris ot h ph and PDA el epent,s 440 . Al sq, it should
be not 8&V1°G Wq C%‘“@WSEPQ’ p&i‘f’nfg%@&?& e‘?fﬁf}&i}ﬁ@’df SRORERE "fehout

af f ect i@ RRRARAHLAE: 400 rﬂ%eq@arraﬁ?éh w{tm%fﬂcﬁwg kiR dpRfdibs bf @ik, interface
410 conprises a jack 415 configured to couple with a HFD to allow users to
| i sten49?. converse hands free as described above. Jack 415 can also be
coupl - QLR I [ éﬂfgﬂ' 50 RN (B L €SS
commﬁ@gg%] %ﬁm%}ﬁc{é@lg’g@egﬁéscr Pge@b%%gegﬁkégﬁ\(;er (r)n %?‘5’1420 conprises a
first cOvernibwmsernidlisddor comvefsedandsdreeas descobkal aboyé.t ek 44t aniabbbo anal og

si gnal s_and second .conversion unit. 424 configured to recover digital data
from aR&FOR 'L AIPT VIRIER SUBRURFIOP deiic wek B RPWBRSS UL 422 and 424
are shawica®0sRpRibal eb®lee RAlEsivh il 42L0COMPBESI adlistdhberdidf unit 42 st and second
conversion units 422 and 424 may be |nplenented together in one unit.

Dot ai | SORTEVEHO Bpsoraliegakdast nf 1goE sigEils SROHGoRBHPBY IR VB 422 and 424
will bgom%%@dsté%éovér%ﬁﬁ{al F@L gie{nfaﬁl%g%%&a@ lRbh Gl and Gchga transmitted is

encoded 1 nto anal og signa irs onversion unit 422 and is transmtted
by i nt eofvarstonatls 432 and Adarothowings sdpats elgmgnackitlinSonvdasien unit 420,

first and second conversion units 422 and 424 may be implemented together in one unit.

Details in the operations of first and second conversion units 422 and 424 will be discussed
later below.

[00032] Digital data to be transmitted is encoded into analog signals by first conversion
unit 422 and is transmitted by interface 400 as an analog signal using jack 415. Here,
digital data to be transmitted may be stored in storage medium 430. The digital data may
be, but is not limited to, personal information; contact information such as names, phone
numbers, and addresses; business information; calendar information; memos; data relating
to games; software or a combination thereof. The analog signal encoded with digital 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



digital data to be transmtted nmay be stored in storage nedi um 430. The
digital data nmay be, but is not limted to, personal information; contact
i nformati s names, phone nunbers, and address

i nformati gﬂ)fotd%Fséﬂ i nformation; menos; data relati ngéT/Fgﬂﬁédr}rg%§ sof tware
or a conbi nation ther eof . The anal og signal encoded with digital data is
then carried by a non-w rel ess communjcati on device and is received by a
second devi ce, anal ogous to device 400, capable of conmunication using a

j ack. 0 Acc th con ce al.so transm t . anal og

L onal & R RCHT Y Sl So P ot CRURBY e @ A FELF e ETe  vhen

anal og St&ﬂ@hﬁnﬁgm&%tmth%ﬁkén@étodéafcgzu)@ transmtted to device 400, the
nals are received by interface 415 of device 400 using jack 415.

an alog s
Second d@@ﬁ%éﬂ i ba amﬁetdemn@mé%/p eneedine pud repever ofidizital daie i copleriedy  anal og

si gnal . r V. Sl ded with
di gi t al %@%8%54%35%%935@ %@ﬁ%@g@ﬁ&ﬁg&g@ yaolfﬁgonzeecon §Sdzgf\gﬁ(ge recovers
di gital d&ivaudersaomiakearahetage sllgnAksordingly, praceaer 4a®|aia§ogomsol tHeovatibigs manner as
described with reference to deyice 400. 10 ve_descri ption,

t he encoEi’i0 Ogﬁa“?f‘e VEIEY a3 fhe Y’B?etQP‘?etﬂté\ ﬁ?aga %CWWB%UQHH&% PP5e8%sor  450.
Pr OceSSORS(ﬂa‘iQy BB cedlrBlpr6@Ridr QP @ nlibidiocner, hHﬁgltﬂfmnglaDﬁi@cééécﬁmBBPﬁ 440 to
all ow users to make and receive calls. Accordi nlg%iy processor 450 may

control Pheuripyy otbergontiriise st groulike appamrido those Hdlid in e BHBHdPGde or the data
conmuni C?fa&é%ﬁ‘an?&%ﬁoce?{o?ﬁ %ot i %Qtaﬂpa%d%t ﬁle%%&'h@ﬂts of é?&ﬁéﬁ@ho(z%U) , a

M cr opr ocessor digitar signal’ processor or various ot her

cont r ol | eray alst bevwatrengee vaihpuairafiettingthe p@'écemsmel alné’dr purpodeeof devica 408t t he

01 aront <5 0% Sap e tdnlieor TGS by 3G ot el RREREE: T or rance

and/ or peleResie 447 ardigirodessof @80 mapberithpléhshtedrogetidr imBiecurdf Huﬁhﬁfrfo&ge 410,
conversion unit 420, storage nedium 430 hone el enents 440 and processor
450 may Peditiensl %?Fé&ﬁléadlkl@@g?%ﬁ?r Rrpcesing SL’H’PY be IMple AP SCPUAGWEL i onal

storage gg )gé'Hf((ﬁar BRI 2ndOACEIA o FRY 4Rk BRLAIBIRGE 10, Separat e the

st orage and control functions of conversion unit 420 and phone el ements
440. [ 0d08®35] The oppaticas obiks dafa comanugiivatiorcwada willowxi kerdisewsked Wit tofbext  be

i S0usetlugh gl e bRions BPREA LORE WHIEC OUALIONS, GLcaRBRIPHIRGS W] | ot be

di scusse per a oné el énents and/or is not
of |rrportlameﬁsmarpmehdme\snaﬁdlmdphauofumgortdnee fdrpmniehoﬁexpﬁmng el y, for

ot her nogn%gnnsolrjlc El ?arlPPf%)r OH%{' glr()dessrrs%cl;ﬁ aspll]lzg an ords%lsanvl\ghloLe moges Wlﬁ also not

be discussed.

[00036] Figure 5 shows one embodiment of a process 500 for data communicating using a
jack. Process 500 begins by determining (510) whether a device such as device 400 is in a
digital data communication mode. Here, the device may enter into communication mode
based upon user input or selection to communicate using a jack. 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



be di scussed. [00036] Figure 5 shows one enbodi nent of a process 500 for
data communi cating using a jack. Process 500 begins by determ ning (510)
whet her a device such as device 400 is in a digital data comunication
nmode. Her e, WO h@sdgtiece nmay enter into comuni cati on nod8CTHAXOHOUHEN user

i nput or selection to communi cate using a jack. The comruni cati on node may
al so be entered automatically based upon the function being perfornmed by the
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ata may encoded into outgoin anal og signals by first conversion unit
422 and refOQ\f%tP% tg ihsrﬁiFﬁeﬁ%ﬁlilwg(ngf ghetbeitiais iyhe raspdirg- CBRRIEESi on uni t
424 in devigesdfbenfliereafter, a determ nation (580) is made whether the
device is still in the conmunication node, i.e. whether there are nore
digital {2038} bn the abqvareseiriptieniofzpehess SO0et déteradnation of whethendigital defain t he
comuni catj e S 1. ey j 20) of
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t he above tomsmitiedt Muteaver, priogies detEdiination deilyde mada tvhethend novheirbless di gi t al
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di gi tal daPFRiGagop devige hasbeen qoupled joipaiacis peiots transiing MHULFRENAE on may be
made whet h@hlog sipaRts M RlcRSdviced IOTERARRE LORAR0] 68 iltaFade88h £aMRiRd to the
jack before transmtting and/ or receiVing anal og signals. In sone devices,
for exanpl40deay hedmplymented avithni sepsos cenfigyrer t@detedidethgeeplug hos basy be

i npl enent e i S ok t been

coupl ed toéz)tu ﬁfgajrba@ﬁ?a%{a’nﬂ{)?tﬁer e%%%ﬁﬁb%fogﬁ%gﬁ%n Smre‘lg :ngﬁmgsﬁlﬁh&?mfergﬁée
transm t t edvice tona second device and if the second device returns a response signal, a

determination that a non-wireless communication device has been coupled is made.
[00039] Therefore, digital data may be encoded into analog signals and transmitted from a
first device to at least a second device. Digital data can then be recovered from the analog
signals received by the second device. Digital data can be encoded into analog signals and
recovered from analog signals in one of various ways.
[00040] Generally, a digital to analog converter (DAC) may be used in a known manner to
encode digital data into analog signals and an analog to digital converter (ADC) may be
used in a known manner to recover the digital data from analog signals. Here, digital data
is converted to audio waves having 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. |



device to a second device and if the second device returns a response
signal, a determnation that a non-w rel ess conmuni cati on devi ce has been
coupled is made. [00039] Therefore, digital data may be encoded into anal og

signal s andﬁdﬁ\ﬁ@&%ﬁked froma first device to at |eastp@E/cee6aMd13d£Vi Cce.
Digital data can then be recovered fromthe analog signals received by the

second device. Digital data can be encoded into anal og signals and
recovered from anal og signals in one ofjyarious ways. [00040] Generally, a
digital to analog converter (DAC) may be used in a known manner to encode
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signal s. Ashélgeeht Bpkcadbpve, audi o waves having frequencies in the range of
appr oxi matelg 1 kHz to 3 kHz are used such that a_standard jack can be used

to transm®0 dfeeralpdishaonysiepe gnis tnamscanEsta dlGmoguaigt ¥t data. A
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10/ 356, 144 entitled "Wrel'ess communication using sound® and co-pending U.S.
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First convepsicBibniiitled Athy % RIPREL SFrefinble generator (not shown) configured to
' generate synchronization preambles. The synchronization preambles are transmitted to

help a receiving device in synchronizing to the frequency, time and phase of the received
signal. FEC element 610 is configured to encode digital data bit sequence to be
transmitted. The FEC encoded bits are then interleaved into code symbols by interleaver
620. The code symbols are modulated into multiple audio wave carriers by digital
modulator 640 and inverse fast fourier transformed by IFFT element 650 to generate
analog signals, called MC symbols. The MC symbols are then up converted by up-
converter 660 for transmission as audio waves through interface 410 using 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



forward error correction (FEC) elenment 610, an interleaver 620, a digital
nodul at or 640, an inverse fast fourier transform (IFFT) elenent 650 and an
up-converter 660. First conversion unit 600 may al so conprise a preanble
generator (Rghossiowny configured to generate synchroni zeatriuspopoeassbl es. The
synchroni zation preanbles are transmtted to help a receiving device in
synchroni zing to the frequency, tinme and phase of the received signal. FEC
el enent 610 is configured to encode digital data bit sequence to be
transmtted. The FEC encoded bits are then interleaved into code synbol s by
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[00046] For example, simplex communication may be used for transferring contact
information from an address book of one device to an address book of another. A half-
duplex communication may be used for synchronizing non-empty address books of
devices. A full-duplex communication may be used for exchanging data during multi-
player games. Here, the multi-player game may be an on-line network game, if devices
have access to a network such as the Internet. In 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



[ 00045] Moreover, although the enbodi nents have been described to allow both
transm ssion and reception of data, sone devices may be inplenented to
transmt onky aids,5oMe devices may be inplenmented to rgeqiy8odRRbiss For
exanpl e, second conversion unit 424 would be omtted in device 400 to all ow
only transm ssion of data.. Simlarly, first conversion unit 422 would be
omtted in device 400 to allow only recgption of data. Furthernore, digital
data communi cation may be a sinplex conmuni cation, a half-dupl ex

conmuni cat j.on or, ful | -dupl i Lon. 004 ar, ex si npl ex
communi cat ISA™ly ' §eodSURPl AR bR ke Boushe eniie o iR S
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mul ti - pl aygrsuddRcalih@udib el dhaﬂﬁéﬁ%gsagé‘ﬁsiﬁg)bl@@n BRksB; AehErknet wor k
ganme, if devices have accesS to a network such as the Internet. In such
case, full trehgplissiencemuni cati on woul d especially useful for data
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processor such as _processor 450, may performthe necessary tasks. A code
segment mayarelprseEillbe agpargit i@ Biges willed ip the@tti on, a subprogram a program a
routine, a subroutine, a nodule, a software package, a class, or any

conbi nati on of instructions, data structures, or program WO 2005/032116

PCT/ US2004M0B184RBimetis'st at enents. A code segnent nay be coupl ed to anot her
code segnent or a hardware circuit by passing and/ or receiving information,
data, argunents, paraneters, or nenory contents. |Information, argunents,
paraneters, data, etc. may be passed, forwarded, or transmtted via any

sui tabl e neans including nmenory sharing, nessage passing, token passing,
network transm ssion, etc. [00048] It should be noted that the foregoing
enbodi ments are nerely exanples and are not to be construed as limting the
i nvention. The description of the invention is intended to be



illustrative, and not to limt the scope of the clainms. As such, the present
teachings can be readily applied to other types of apparatuses and nmany
alternatives, nodifications, and variations will be apparent to those
skilled in the art. What is clained is: 13 Cains 1. Apparatus for use in
a first device to receive digital datalfon-wirelessly froma second devi ce,
the apparatus conprising: a single jack configured to couple to one of a
headphone or a headset and to receive analog signals encoded with the
digital data; and a conversion unit cgpPled to the single jack and
configured to recover the digital dat®>Ffomthe anal og signals. 2. The
apparatus of claiml, further conprising: a non-wreless conmunication
device configured t ouple with the jack, the n- wirele conmuni cat i on
devi ce coni [ gur[gpc? a{agusg?arrur%?/mtat\g\f—éma “”5’1"%5?' rg(feé‘}ﬁélllgéta!eﬂagao%"é’dwW’Ei'fsﬁg’sfiﬂnbi tal data to
the first dexbebdenienbe dgperajudckmpringlhe apparatus of claim 2, wherein the
non-w rel ess conmuni cati on device conprises: a non-w reless nedium having a
first end and assgkqmd cenfigural th icowgle tplongofzohepdphdnd @ aSrbdbef indsé end and
configured : j Ack: . cond plug coupled to said second
end and coﬁ%@&ﬁ?ﬁ%ﬁgﬁhg%Eg?%&?gﬁ2h§§%“%fﬁ§hgﬂ second device. 4. The

appar at us of clafoRyersionutrpled todhg degle jagk angdrebniggiredo resoresdles digitabdatzept i bl e
sound. 5. Bomghepsalogsignalse in a first device to receive digital data
non-wirelessly from a second device, the nethod conprising: receiving
anal og signals encoded with the digital data fromthe second device using a

singl e jack thathelappapai dr@uiRd, LRK&GRHR Bsifd one of a headphone or a headset;
and recovering the digital data.fr$n1t efanalo signhal s received fromthe
1

g ¢
second devi ce. P8 MIGESTRAMIGHondeyicqcentigpis fhequpEoritheialy thegupl i ng a
non- w r el esfelearmmmuaaiticnnledey tadiglirod toharry dlenalagsignals encoded with

digital data to the first device using the jack.

3. The apparatus of claim 2, 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.

4. The apparatus of claim 1, wherein the jack is configured to receive perceptible
sound.
5. A method for use in a first device to receive digital data non-wirelessly from

a second device, the method comprising:
receiving analog signals encoded with the digital data from the second device using a
single jack that is configured to couple to one of a headphone or a headset; and

recovering the digital data from the analog signals received from the second device.

6. The method of claim 5, further comprising:

coupling a non-wireless communication device to the jack; and
receiving the analog signals through the non-wireless communication device.



receiving the anal og signals through the non-w rel ess comruni cati on devi ce.
14 7. The nethod of claim®6, wherein receiving the analog signals
conprises: receiving the anal og signals as audi ble anal og signals. 8. The
met hod of claim6, wherein receiving the anal og signals conprises:
receiving the anal og signals electronidally. 9. The method of claimb5,
further conprising: receiving perceptible sound using the jack. 10.
Apparatus for use in a first device to transmt digital data to a second
device, the appamethodofodaimpra, shegin recediipvie siatog sipnhls ceapisegur ed t o encode
the digital data.i I hgnal s:..and a .single jack coupled to the
conver si on uni%%gk@bggﬁﬁgaggéﬁﬂg%E?@gﬁfﬁg?g?ﬁg&gnalog signals encoded with
digital data; wherein the jack is configured to couple to one of a
headphone or a «d11. The apparatus, of claim10, further conprising: a
non-mﬁrelegs cgﬁﬁﬁgﬁgiﬁﬁﬁ%mé%vﬁ%'ﬁ %ﬁPW§ﬂP%Hm&§S@BHbF@ﬂWF?ﬁ the jack, the
non- Wi rel ess tosmpbaitteanilogsigeli dectroviafllygured to carry the anal og signals
encoded with digital data fromthe first device using the jack. 12. The
apparatus of claimJl1, er ej he non:w rel ess comuni cati on device
conpri ses:Qa no@fﬁvr\%e%hé)ldé)sgalrrrne%ir}ﬁ‘%ﬁ]?eﬁﬁwlﬁﬁmﬁfi rst end and a second end; a
first plug couptetiiigpeideptiflé sind asiflz daghcgonfi gured to couple to the jack;
and a second plug coupled to the second end and configured to couple to a
jack of the second device. 13. The apparatus of claim 10, wherein the jack

is configured to ou erce t'?le ound. . 14. %@thod for use in a first
devi ce t oultor ans%i)qaraégﬁrt '%F 1%%&'3{ eglcg%osté%?ﬂ] digltgh 4o to @ 5eRoPT diVigs: thencodi ng t he
di gi tal dadpparatng congnalngg signals using a nmulti-carrier nodul ati on schene;
and transmtti Q:Lﬂ:' | t.9 - rier anal Si. | s. encoded. wi.th digital data
using a singl er!a] é)c ?mﬁ%umt cogﬁéure to enco%e 91% dlglt%p%ta into analog Signals; an&i
a single jack coupled to the conversion unit and configured to transmit the analog
signals encoded with digital data; wherein the jack is configured to couple to one of a

headphone or a headset.

11.  The apparatus of claim 10, 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.

12. The apparatus of claim 11, wherein the non-wireless communication
device comprises:
a non-wireless medium having a first end and a second end;
a first plug coupled to the first end and configured to couple to the jack; and
a second plug coupled to the second end and configured to couple to a jack of the

second device.

13. The apparatus of claim 10, wherein the jack is configured to output perceptible sound.
14. Method for use in a first device to transmit digital data to a second device
comprising:

encoding the digital data into analog signals using a multi-carrier modulation scheme;

and

transmitting the multi-carrier analog signals encoded with digital data using a single jack.



15. The method of claim 14, further conprising: coupling a non-wreless
comuni cation device to the jack, and transmtting the anal og signals

t hrough the non-w rel ess communi cation device. 16. The nethod of claim 15,
wherein transmtting the anal og signals conprises: transmtting the anal og
signals as audi bl e anal og signals. 17. The nethod of claim 15, wherein
transnmitting the anal og signals conprid®s: transmtting the anal og signals
el ectronically. 18. The nmethod of claim 14, further conprising: outputting
percepti bl e sound using the jack. 19. Apparatus for use in a first device to
recei ve di tfi-t alThdakthodolivlamr ¢l fetel yonfprising:a. second devi ce, the apparatus

conprising: meghs;f oh8Galev r i j.ack anal og signal s encoded
with the digit§#$3%§gP mhgré@%n#ﬁggggEaﬁ§§?g%kg%§ﬂﬁonf{gured to couple to
one of a headptith®itéie the Halag sienals thiquehaaivg-itstess wawweicking deties- di gi tal dat a
fromthe anal og signals. 20. The apparatus of claim19, further conpri sing:

a non-wirel ess_neans far ca {ng the anal sjgnal s encaoded with digital
data to thé fiTeumeltpha Bayby HotPn o adint B9aniled S5pals PSS use in a first
devi ce to transmsinitdhipgghd @blogsibeldw aaliseanhd sigeatd. ce, the apparat us
conprising: neans for encoding digital data into anal og signals; and neans
for transmtting through a single jack the nulti-carrier analog signals
encoded wit7h dille methoddbdelaim D2 wheFhie traspiéttieg theanglog lgadlnsoRibrisdsur t her

conpri si ng: nogmﬁhﬁ@k§§§mﬁggggmﬁggaggm&m%ng t he anal og signals encoded with
digital data from the firs evice to the second device using the jack. 23.
Apparatus for use in a first device to conmunicate digital data with a
second devisce, Thé hethapgraraah IS faeplonplisige: nmeans for receiving through a
singl e jack ingﬁnin anauﬁ si gnal s ncgded with 16 digital data fromthe

: e
second devi ce; STRANE BFSFPPISRUIEG B 1P HE 145Kt goi ng anal og signal's encoded with
digital data to the

19, Apparatus for use in a first device to receive digital data non-wirelessly from a.
second device, the apparatus comprising:

means for receiving through a single jack analog signals encoded with the digital data;
wherein the single jack is configured to couple to one of a headphone or a headset, and

means for recovering the digital data from the analog signals.

20. The apparatus of claim 19, further comprising:
a non-wireless means for carrying the analog signals encoded with digital data to the first

device using the jack.

21. Apparatus for use in a first device to transmit digital data to a second device, the
apparatus comprising:

means for encoding digital data into analog signals; and

means for transmitting through a single jack the multi-carrier analog signals

encoded with digital data.

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

the first device to the second device using the jack.

23. Apparatus for use in a first device to communicate digital data with a second device,
the apparatus comprising:

means for receiving through a single jack incoming analog signals encoded with



second device through the single jack, wherein the jack is configured to
couple to either one of a headphone or a headset; neans for encoding
digital data into the outgoing anal og signals; and neans for recovering
digital data fromthe incom ng analog signals. 24. A nmethod for

communi cating digital data between a first device and a second devi ce,
conprising: receiving incomng anal ogisignals encoded with digital data
using a single jack, wherein the signal jack is configured to couple to
ei ther one of a headphone or a headset; transmtting outgoing anal og

signal s Qﬁggm@gaﬁ%&QmQQth@gwggta using the single jack; recovering digita
data fromihe incom ng anal og signals; and encoding digital data into the
out goi ng anal dfaas PhERESMIIBE OWEeIRg 2Ra{e SiehR!s erFRARLY @ggﬂﬂmﬁ§{mﬁevice havi ng
a first jsackddetibe @ioubletskingRGackewnden tHdgakGeconavire@todcogple @ndihback to al | ow
connunicatnieopa &@q%ag prﬁgg%,conprising: a non-w rel ess nmedi um having a ‘
first endafd g B¥ORA" & &,55 first plug coupled to said first end and

confi gured to m@nnidetncbding digithli dagitintp dickoutgaimg anaog egmadd apd ug coupl ed to sai d

second end and,&Q0fot %BV%EI'HQ IBngFtQIrHa Hont Be Erfagmﬁlg%ff{]gg si%@a%.(’ wher ei n each of

the first and second jacks configured to couple"to elther one of a
headphone or a headset. 26. The apparatus of claim25, wherein the

non-w r el Bss nNEeictHod EHIRmnfA Rt CREth] dAOR WSt stdevieasiddya RORQAPyisd, gnal s
el ectronically. 27. The apparatus of claim25, wherein the non-wreless

nediun1cdﬁﬁ?ﬁ§§% a cord configured to carry anal og signals electronically.
receiving incoming analog signals encoded with digital data using a single jack,

wherein the signal jack is configured to couple to either one of a headphone or a headset;
transmitting outgoing analog signals encoded with digital data using the single jack;
recovering digital data from the incoming analog signals; and

encoding digital data into the outgoing analog signals.

25.  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, wherein each of the first and second jacks is configured to couple to either one

of a headphone or a headset.

26. The apparatus of claim 25, wherein the non-wireless medium comprises a cord

configured to carry analog signals electronically.

27. The apparatus of claim 25, wherein the non-wireless medium comprises a cord

configured to carry analog signals electronically.



