YR AV A A R
US 20050075134A1
a9 United States

a2 Patent Application Publication o) Pub. No.: US 2005/0075134 A1l

Steenstra et al. (43) Pub. Date: Apr. 7, 2005
(549) NON-WIRELESS COMMUNICATION USING Publication Classification
SOUND
(51) Int. CL7 .o, H04B 1/40; HO4AM 1/00;
(76) Inventors: Jack Steenstra, San Diego, CA (US); HO4B 1/38
Paul E. Jacobs, San Dicgo, CA (US); (52) US.ClL ... 455/557; 455/550.1; 455/559
Ahmad Jalali, San Diego, CA (US) 7) ABSTRACT
Correspondence Address: Method and apparatus are disclosed to allow non-wireless
Qualcomm Incorporated transmission or reception of data from one device to at least
Patents Department another device. More particularly, in one embodiment, a jack
5775 Morehouse Drive of a first device is configured to receive incoming analog
San Diego, CA 92121-1714 (US) signals encoded with digital data from the second device and

to transmit outgoing analog signals encoded with digital data

to the second device. The first device may also comprise a
(21) Appl. No.: 10/670,078 first conversion unit configured to encode digital data into

the outgoing analog signals and a second conversion unit

configured to recover digital data from the incoming analog
(22) Filed: Sep. 23, 2003 signals.

100B 160

150

130
110

120

EX1023
Askeladden, L.L.C./ Page 1 of 11



Patent Application Publication Apr. 7,2005 Sheet 1 of 4 US 2005/0075134 A1

200

/

2305

100A 160 220
v
M E210
=]1=1=M1 B '

L-240

150

iy

130-

o
120—{2 =9 FIG. 2
e I o | |
140 200
320S
10013 160 310
1500
130
. 110
BI==1= d/
20—Koeo
[ o

i

140 : 330j

FIG. 1 FIG. 3

EX1023
Askeladden, L.L.C. / Page 2 of 11



US 2005/0075134 A1

Patent Application Publication Apr. 7,2005 Sheet 2 of 4

v DI

SINIWNATE
_ |  dNoHd
MOVI Y
\s1p
GOV TIAINI Y
—c—»{ JOSSTO0Yd |{@¢——» IINN
NOISYIANOD
b o Toch aNoods
vy~
LINO
NNIAIN
L
AOVIOLS > onwmww%oo
\och —
\ozp

EX1023

Askeladden, L.L.C. / Page 3 of 11



Patent Application Publication Apr. 7,2005 Sheet 3 of 4 US 2005/0075134 A1

500

N4

START

COMMUNICATION

TRANSMIT
DATA ?
/4 540 Vs 560
RECEIVE ANALOG
EN%%?&?IL?JAL SIGNALS ENCODED
ANALOG SIGNALS WITH DIGITAL
DATA USING JACK
l ahhiy l 570
TRANSMIT ANALOG
SIGNALS ENCODED RE%?;\ERFI;IS;}AL
o DIGIT AL ANALOG SIGNALS
DATA USING JACK
COMMUNICATION
FIG. 5

EX1023
Askeladden, L.L.C. / Page 4 of 11



US 2005/0075134 A1

Patent Application Publication Apr. 7,2005 Sheet 4 of 4

vIVd
L DI 4
¥3d00ad
oLL” 4
YALITANOD LINN ]
et " norvanotionas | 144 | ¥0LVINAOWAA |— YTAVETIAINI-Ad
ocL” » ocL” obL” osL” 0oL~
00L
av AN
o1L” »
SOVE
9 'DIH »v°
MOV 009 VLVa
! JOLVINAON YIA0ONE
WEINIANOD-dn [«—] sl |a—] TOLY TNION | yanvamuaing je—f 4000
099~ 059/ 09~ 029~ 019~

EX1023

Askeladden, L.L.C. / Page 5 of 11



US 2005/0075134 Al

NON-WIRELESS COMMUNICATION USING
SOUND

BACKGROUND
[0001]

[0002] The invention generally relates to data communi-
cations, and more particularly to non-wireless communica-
tions of digital data from one device to another device using
sound.

[0003]

[0004] Advances in communication technology have
made it easier and faster to share and/or transfer information.
High volumes of data can be communicated through data
transmission systems such as terrestrial communication sys-
tems or satellite communication systems and/or local or
wide area networks (for example, the Internet). These sys-
tems generally require complicated hardware and/or soft-
ware 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, inconve-
nience of use and/or the cost.

[0005] 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 commu-
nicate 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 com-
municate information among one or more portable devices.

I. Field of Invention

IL. Description of the Related Art

[0006] Therefore, there is need for a less complex, yet
user-friendly, inexpensive and/or efficient way to share
and/or transfer information.

SUMMARY

[0007] 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 first device to receive digital data from a second device
comprises a jack configured to receive analog signals
encoded with the digital data, and a conversion unit coupled
to the jack and configured to recover the digital data from the
analog signals. In another aspect, an apparatus for use in a
first device to transmit digital data to a second device
comprises a conversion unit configured to encode the digital
data into analog signals, and a jack coupled to the conver-
sion unit and configured to transmit the analog signals
encoded with digital data.

[0008] Either one or both apparatus above may further
comprise 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. The non-
wireless communication device may comprises a non-wire-
less 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. Also, the jack may
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be configured to couple to either one of a headphone or a
headset. Moreover, the jack may be configured to output
perceptible sound.

[0009] In still another aspect, a method for use in a first
device to receive digital data from a second device com-
prises receiving analog signals encoded with the digital 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 transmit-
ting the analog signals encoded with digital data using a
jack.

[0010] 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.

[0011] In a further aspect, an apparatus for use in a first
device to receive digital data from a second device com-
prises 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 means for encoding digital data into analog
signals, and means for transmitting through a jack the analog
signals encoded with digital data.

[0012] TIn still a further aspect, an apparatus for use in a
first device to communicate digital data with a second device
comprises means for receiving incoming analog signals
encoded with digital data from the second device, means for
transmitting outgoing analog signals encoded with digital
data to the second device, means for encoding digital data
into the outgoing analog signals, and means for recovering
digital data from the incoming analog signals. A method for
communicating digital data from a first device to a second
device comprises 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.

[0013] In yet a further aspect, an apparatus for connecting
a first device having a first jack with at least one second
device having a second jack to allow communication com-
prises 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Various embodiments will be described in detail
with reference to the following drawings in which like
reference numerals refer to like elements, wherein:

[0015] FIG. 1 shows examples of mobile phones;
[0016]

[0017] FIG. 3 shows an example of a non-wireless com-
munication device for connecting devices;

[0018] FIG. 4 is an example block diagram of a device
capable of communication using a jack;

FIG. 2 shows an example of a hands free device;
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[0019] FIG. 5 shows an example process for digital data
communication using a jack;

[0020] FIG. 6 is an example first conversion unit of a
device capable of communication using a jack; and

[0021] FIG. 7 is an example second conversion unit of a
device capable of communication using a jack.

DETAILED DESCRIPTION

[0022] Many devices and/or computers have either a built-
in headset jack or various other jacks for receiving and/or
outputting perceptible sound. Namely, in some devices,
these jacks allow users to listen to music and/or vocal
communication without disturbing the public. In mobile
phones, jacks allow users to converse hands free and/or to
converse in private. Current jacks are not used for transmis-
sion of digital data. In the following description, embodi-
ments allow non-wireless transfer of digital data from one
device to at least another device, using jacks.

[0023] As disclosed herein, the term “cord” refers to a
non-wireless medium that transfers analog signals.
Examples of a non-wireless medium includes, but is not
limited to, one or more wire lines, tubes, twisted wires,
cables, coaxial cables or fiber optic cables. The term “jack”
refers to a hardware receptacle such as, but is not limited to,
a socket, a Universal Serial Bus (USB) communications
(COM) port and serial COM port. The term “plug” refers to
various connectors that fit into a jack such as, but is not
limited to, pins and Mini-DIN plugs. The term “sound wave”
refers to acoustic wave or pressure waves or vibrations
traveling through gas, liquid or solid. Sound waves include
ultrasonic, audio and infrasonic waves. The term “audio
wave” refers to sound wave frequencies lying within the
audible spectrum, which is approximately 20 Hz to 20 kHz.
The term “ultrasonic wave” refers to sound wave frequen-
cies lying above the audible spectrum and the term “infra-
sonic 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 vari-
ous other devices capable of storing, containing or carrying
codes and/or data.

[0024] 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 flow-
chart 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 terminated when its operations are
completed. A process may correspond to a method, a func-
tion, a procedure, a software, a subroutine, a subprogram, or
a combination thereof.

[0025] Furthermore, the embodiments will be described
with reference to mobile phones for purposes of explanation.
However, it is to be noted that the concept of the invention
is not limited to mobile phones and may apply to various
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other devices implemented with a jack. Examples of other
devices includes, but is not limited to, personal digital
assistant (PDA), digital cameras, smart phones, laptop com-
puters, desktop computers, toys, electronic gaming devices
and various electronic appliances. Accordingly, digital data
communication using jacks may be from portable to portable
device(s), from portable to non-portable device(s), from
non-portable to portable device(s) and from non-portable to
non-portable device(s).

[0026] FIG. 1 shows examples of mobile phones 100A
and 100B. Mobile phones 100A and 100B comprise a jack
110 configured to connect with a conventional hands free
device (HFD), as described below. Mobile phones 100A and
100B, each may also comprise other elements such as a
keypad 120 or various other input element, a liquid crystal
display 130 or various other display element, a microphone
140 or various other audio input element, a speaker 150 or
various other audio output element 150 and antenna 160.

[0027] FIG. 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 carried by cord 240 through audio
output element 230. When plug 210 is coupled to jack 110,
HFD 200 also allows users to converse hands free by
speaking through audio input element 220 and listening
through audio output element 230.

[0028] 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.

[0029] Therefore, a non-wireless communication device
300 as shown in FIG. 3 is provided to allow users to transmit
and/or receive digital data from one device to another using
a jack. Non-wireless communication device 300 comprises
a non-wireless medium 310 having a first end and a second
end. A first plug 320 is coupled to the first end and is
configured to couple with jack 110 of mobile phone 100A.
A second plug 330 is coupled to the second end and is
configured to couple with jack 110 of mobile phone 100B.

[0030] Non-wireless medium 310 may be a cord config-
ured to carry analog signals as audible analog signals or may
be a cord configured to carry analog signals electronically.
Non-wireless medium is used as a waveguide for the analog
signals. More particularly, non-wireless medium may com-
prise an electrical conducting material capable of carrying
analog signals as electrical signals from first plug 320 to
second plug 330. In such cases, plugs 320 and 330 may be
configured to have a structure, composition and/or operation
that are/is identical or substantially identical to plug 210.
Other non-wireless mediums may comprise a sound-insu-
lated hollow material to carry analog signals as audio waves,
i.e. audible sound, from first plug 320 to second plug 330. In
such cases, plugs 320 and 330 may be configured to have a
structure that is identical or substantially identical to plug
210, but operable in a different manner. Namely, plugs 320
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and 330 may be configured to convert electrical signals into
sound and sound into electrical signals by use of, for
example, a diaphragm or other devices known in the art.
Accordingly, plugs 320 and 330 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.

[0031] For digital data transmission/reception, non-wire-
less 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.

[0032] FIG. 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 420,
a storage medium 430 and a processor 450. A more typical
commercial device 400 may comprise additional compo-
nents depending upon the type of device or the various
modes in which a device can function. For example, as a
mobile phone, device 400 would also comprise phone ele-
ments 440. As a personal digital assistant (PDA), device 400
would comprise PDA elements rather than phone elements
440 and as a smart phone, device 400 would comprise both
phone and PDA elements 440. Also, it should be noted that
the elements of device 400 may be rearranged without
affecting the operation of device 400.

[0033] More particularly, interface 410 comprises ajack
415 configured to couple with a HFD to allow users to listen
or converse hands free as described above. Jack 415 can also
be coupled to a non-wireless communication device such as
non-wireless communication device 300 described above.
Conversion unit 420 comprises a first conversion unit 422
configured to encode digital data into analog signals and a
second conversion unit 424 configured to recover digital
data from analog signals. Although first and second conver-
sion units 422 and 424 are shown as separate elements
within conversion 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.

[0034] 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; cal-
endar 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.
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[0035] 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 data, the second
device recovers digital data from the analog signals in a
manner analogous to the manner as described with reference
to device 400.

[0036] In the above description, the encoding and recov-
ery of digital data is controlled by processor 450. Processor
450 may also control the functionality of phone elements
440 to allow users to make and receive calls. Accordingly,
processor 450 may control the various modes of device 400,
such as the phone mode or the data communication mode.
Processor 450 may be a central processor (CPU), a micro-
processor, a digital signal processor (DSP), or various other
controller. It would be apparent to those skilled in the art that
the placement of processor 450 is not important and that the
placements of elements 410-440 may also be rearranged
without affecting the performance and/or purpose of device
400. Similarly, one or more of interface 410, conversion unit
420, storage medium 430, phone elements 440 and proces-
sor 450 may be implemented together in one unit. Further-
more, additional storage medium(s) and/or processor(s) may
be implemented to separate the storage and/or control func-
tions of conversion unit 420 and phone elements 440.

[0037] The operations of the data communication mode
will next be discussed. It is to be noted that the operations
of phone mode will not be discussed as operation of phone
elements 440 are well known and/or is not of importance for
purposes of explaining the invention. Similarly, for other
modes such as PDA and/or smart phone modes will also not
be discussed.

[0038] FIG. 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 commu-
nication mode may automatically be entered. Also, the
determination may be made by processor 450 for device
400.

[0039] If the device is in the communication mode, a
determination is made whether digital data is to be trans-
mitted (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 analog signals encoded with
digital data is received (560) and digital data is recovered
(570) from the incoming analog signals. Here, digital data
may be encoded into outgoing analog signals by first con-
version unit 422 and recovered from incoming analog sig-
nals by second conversion unit 424 in device 400. There-
after, a determination (580) is made whether the device is
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still in the communication mode, i.e. whether there are more
digital data to be transmitted and/or received. If the device
is in the communication mode, process 500 returns to the
determination (520) of whether data is to be transmitted.
Otherwise, process 500 ends.

[0040] In the above description of process 500, a deter-
mination of whether digital data is to be received may be
made before the determination of whether digital data is to
be transmitted. Moreover, a further determination may be
made whether a non-wireless communication device has
been coupled to the jack before transmitting and/or receiving
analog signals. In some devices, for example device 400, the
interface such as interface 410 may be implemented with a
sensor configured to detect whether a plug has been coupled
to the jack. In other embodiments, a control signal may be
transmitted from a device to a second device and if the
second device returns a response signal, a determination that
a non-wireless communication device has been coupled is
made.

[0041] 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.

[0042] 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 trans-
mission 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.

[0043] In another embodiment, a multi-carrier (MC)
modulation may also be used to encode digital data into
analog signals and MC demodulation is used to recover the
digital data from the analog signals. As described above,
audio waves having frequencies in the range of approxi-
mately 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. A multi-carrier system is described in
co-pending U.S. application Ser. No. 10/356,144 entitled
“Wireless communication using sound” and co-pending
U.S. application Ser. No. 10/356,425 entitled “Communica-
tion using audible tones,” both of which are assigned to the
same assignee of the present application.

[0044] Generally, first conversion unit 422 may comprise
a MC modulation unit configured to encode digital data into
outgoing multiple audio wave carriers for transmission.
FIG. 6 shows an example first conversion unit 600 for
encoding digital data into outgoing multiple sound wave
carriers. First conversion unit 600 may comprise a forward
error correction (FEC) element 610, an interleaver 620, a
digital modulator 640, an inverse fast fourier transform
(IFFT) element 650 and an up-converter 660. First conver-
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sion unit 600 may also comprise a preamble 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 mul-
tiple 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 sym-
bols are then up converted by up-converter 660 for trans-
mission as audio waves through interface 410 using jack
415.

[0045] FIG. 7 shows one embodiment of a second con-
version 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 sequence,
a fast fourier transform (FFT) 740 configured to recover the
MC symbols, a demodulator 750 configured to demodulate
the MC symbols, a de-interleaver 760 configured to de-
interleave the demodulated data, and a decoder 770 config-
ured to decode the de-interleaved data using one of various
known techniques and recover the digital data.

[0046] Accordingly, digital data can be encoded into ana-
log signals, transmitted and received using jacks, and recov-
ered. Using a non-wireless communication device to carry
analog signals from device to device, a convenient and/or
efficient way to communicate digital data is provided. In
addition, it would be relatively simple and inexpensive to
implement a conversion unit into existing devices having a
standard or conventional jack by encoding digital data into
audio waves for transmitting and/or receiving using jacks.

[0047] Moreover, although the embodiments have been
described to allow both transmission and reception of data,
some devices may be implemented to transmit only and
some devices may be implemented to receive only. For
example, second conversion unit 424 would be omitted in
device 400 to allow only transmission of data. Similarly, first
conversion unit 422 would be omitted in device 400 to allow
only reception of data. Furthermore, digital data communi-
cation may be a simplex communication, a half-duplex
communication or full-duplex communication.

[0048] 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 inter-
active game.
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[0049] 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 pro-
gram 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 instruc-
tions, data structures, or program statements. A code seg-
ment may be coupled to another code segment or a hardware
circuit by passing and/or receiving information, data, argu-
ments, parameters, or memory contents. Information, argu-
ments, parameters, data, etc. may be passed, forwarded, or
transmitted via any suitable means including memory shar-
ing, message passing, token passing, network transmission,
etc.

[0050] 1t should be noted that the foregoing embodiments
are merely examples and are not to be construed as limiting
the invention. The description of the invention is intended to
be illustrative, and not to limit the scope of the claims. As
such, the present teachings can be readily applied to other
types of apparatuses and many alternatives, modifications,
and variations will be apparent to those skilled in the art.

What is claimed is:
1. Apparatus for use in a first device to receive digital data
from a second device, the apparatus comprising:

a jack configured to receive analog signals encoded with
the digital data; and

a conversion unit coupled to the jack and configured to
recover the digital data from the analog signals.
2. The apparatus of claim 1, 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 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 couple to either one of a headphone or a headset.

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:

coupling a non-wireless communication device to the
jack; and
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receiving the analog signals through the non-wireless
communication device.
8. The method of claim 7, wherein receiving the analog
signals comprises:

receiving the analog signals as audible analog signals.
9. The method of claim 7, wherein receiving the analog
signals comprises:

receiving the analog signals electronically.
10. The method of claim 6, further comprising:

receiving perceptible sound using the jack.
11. Apparatus for use in a first device to transmit digital
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.

15. The apparatus of claim 14, wherein the jack is
configured to output perceptible sound.

16. Method for use in a first device to transmit digital data
to a second device comprising:

encoding the digital data into analog signals; and

transmitting the analog signals encoded with digital data
using a jack.
17. The method of claim 16, further comprising:

coupling a non-wireless communication device to the
jack; and

transmitting the analog signals through the non-wireless
communication device.
18. The method of claim 17, wherein transmitting the
analog signals comprises:

transmitting the analog signals as audible analog signals.
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
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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.

23. 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 jack the analog signals
encoded with digital data.
24. The apparatus of claim 23, 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.

25. Apparatus for use in a first device to communicate

digital data with a second device, the apparatus comprising:

means for receiving incoming analog signals encoded
with digital data from the second device;

means for transmitting outgoing analog signals encoded
with digital data to the second device;

means for encoding digital data into the outgoing analog
signals; and

means for recovering digital data from the incoming
analog signals.
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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.

28. The apparatus of claim 27, wherein the non-wireless
medium comprises a cord configured to carry analog signals
as audible analog signals.

29. The apparatus of claim 27, wherein the non-wireless
medium comprises a cord configured to carry analog signals
electronically.
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