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Dear Sir:

The Applicant respectfully submits this continuation application that claims
benefit of U.S. Patent Application No.: 12/144,729, filed June 24, 2009, that claimed
benefit of U.S. Patent Application No.: 10/648,012, filed August 26, 2003 which
claimed benefit of U.S. Patent Application No. 10/027,391, filed December 21, 2001,
now abandoned. Transmitted herewith please find the specification; claims;
drawings; application data sheet; a copy of the previously filed declaration in
Application No. 10/648,012; and the required fees. Any overpayment or
underpayment of fees associated with this filing are authorized to be charged to
Deposit Acct. No. 50-4576.

Best Regards,

Megan Lyman, Reg. No.57,054
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Continuation from Appl. No. 12/144,729
Atty. Docket No. 1028.4

WIRELESS DIGITAL AUDIO MUSIC SYSTEM

This continuation application claims the benefit of U.S. Patent Application Serial No.
12/144,729 filed July 12, 2008, which claimed benefit of U.S. Patent Application Serial
No. 10/648,012 filed August 26, 2003, which claimed benefit from U.S. Patent
Application Serial No. 10/027,391, filed December 21, 2001, for “Wireless Digital Audio
System,” published under US 2003/0118196 A1 on June 26, 2003, now abandoned, both

of which are incorporated herein in their entirety by reference.
BACKGROUND OF THE INVENTION

[0001] This invention relates to audio player devices and more particularly to systems
that include headphone listening devices. The new audio system uses an existing
headphone jack (i.c., this is the standard analog headphone jack that connects to wired
headphones) of a music audio player (i.c., portable CD player, portable cassette player,
portable A.M./F.M. radio, laptop/desktop computer, portable MP3 player, and the like) to
connect a battery powered transmitter for wireless transmission of a signal to a set of

battery powered receiving headphones.

[0002] Use of audio headphones with audio player devices such as portable CD players,
portable cassette players, portable A.M./F.M. radios, laptop/desktop computers, portable
MP3 players and the like have been in use for many years. These systems incorporate an
audio source having an analog headphone jack to which headphones may be connected

by wire.

[0003] There are also known wireless headphones that may receive A.M. and F.M. radio
transmissions. However, they do not allow use of a simple plug in (i.e., plug in to the
existing analog audio headphone jack) battery powered transmitter for connection to any
music audio player device jack, such as the above mentioned music audio player devices,
for coded wireless transmission and reception by headphones of audio music for private
listening without interference where multiple users occupying the same space are
operating wireless transmission devices. Existing audio systems make use of electrical
wire connections between the audio source and the headphones to accomplish private

listening to multiple users.
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[0004] There is a need for a battery powered simple connection system for existing music
audio player devices (i.e., the previously mentioned music devices), to allow coded
digital wireless transmission (using a battery powered transmitter) to a headphone
receiver (using a battery powered receiver headphones) that accomplishes private

listening to multiple users occupying the same space without the use of wires.

SUMMARY OF THE INVENTION

[0005] The present invention is generally directed to a wireless digital audio system for
coded digital transmission of an audio signal from any audio player with an analog
headphone jack to a receiver headphone located away from the audio player. Fuzzy logic
technology may be utilized by the system to enhance bit detection. A battery-powered
digital transmitter may include a headphone plug in communication with any suitable
music audio source. For reception, a battery-powered headphone receiver may use
embedded fuzzy logic to enhance user code bit detection. Fuzzy logic detection may be
used to enhance user code bit detection during decoding of the transmitted audio signal.
The wireless digital audio music system provides private listening without interference
from other users or wireless devices and without the use of conventional cable

connections.

[0006] These and other features, aspects and advantages of the present invention will
become better understood with reference to the following drawings, description and

claims.

BRIEF DESCRIPTTION OF THE DRAWINGS

[0007] Some aspects of the present invention are generally shown by way of reference to

the accompanying drawings in which:

Figure 1 schematically illustrates a wireless digital audio system in accordance

with the present invention;
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Figure 2 is a block diagram of an audio transmitter portion of the wireless digital

audio system of Fig. 1.;

Figure 3 is a block diagram of an audio receiver portion of the wireless digital

audio system of Fig. 1; and

Figure 4 is an exemplary graph showing the utilization of an embedded fuzzy

logic coding algorithm according to one embodiment of the present invention.

DETAILED DESCRIPTION

[0008] The following detailed description is the best currently contemplated modes for
carrying out the invention. The description is not to be taken in a limiting sense, but is

made merely for the purpose of illustrating the general principles of the invention.

[0009] Referring to Figures 1 through 3, a wireless digital audio music system 10 may
include a battery powered transmitter 20 connected to a portable music audio player or
music audio source 80. The battery powered wireless digital audio music transmitter 20
utilizes an analog to digital converter or ADC 32 and may be connected to the music
audio sourcc 80 analog hcadphonc jack 82 using a hcadphonc plug 22. The battery
powered transmitter 20 may have a transmitting antenna 24 that may be omni-directional
for transmitting a spread spectrum modulated signal to a receiving antenna 52 of a battery
powered headphone receiver 50. The battery powered receiver 50 may have headphone
speakers 75 in headphones 55 for listening to the spread spectrum demodulated and
decoded communication signal. In the headphone receiver 50, fuzzy logic detection may
be used to optimize reception of the received user code. The transmitter 20 may digitize
the audio signal using ADC 32. The digitized signal may be processed downstream by an
encoder 36. After digital conversion, the digital signal may be processed by a digital low
pass filter. To reduce the effects of channel noise, the battery powered transmitter 20
may use a channel encoder 38. A modulator 42 modulates the digital signal to be
transmitted. For further noise immunity, a spread spectrum DPSK (differential phase

shift key) transmitter or module 48, is utilized. The battery powered transmitter 20 may
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contain a code generator 44 that may be used to create a unique user code. The unique
user code generated is specifically associated with one wireless digital audio system user,
and it is the only code recognized by the battery powered headphone receiver 50 operated
by a particular user. The radio frequency (RF) spectrum utilized (as taken from the
Industrial, Scicntific and Mcdical (ISM) band) may be approximatcly 2.4 GHz. The
power radiated by the transmitter adheres to the ISM standard.

[0010] Particularly, the received spread spectrum signal may be communicated to a 2.4
GHz direct conversion receiver or module 56. Referring to Figures 1 through 4, the
spread spectrum modulated signal from transmit antenna 24 may be received by receiving
antcnna 52 and then processed by spread spectrum direct conversion receiver or module
56 with a receiver code generator 60 that contains the same transmitted unique code, in
the battery powered receiver 50 headphones. The transmitted signal from antenna 24
may be received by receiving antenna 52 and communicated to a wideband bandpass
filter (BPF). The battery powered receiver 50 may utilize embedded fuzzy logic 61 (as
graphically depicted in Figures 1, 4) to optimize the bit detection of the received user
code. The down converted output signal of direct conversion receiver or module 56 may
be summed by receiver summing element 58 with a receiver code generator 60 signal.
The receiver code generator 60 may contain the same unique wireless transmission of a
signal code word that was transmitted by audio transmitter 20 specific to a particular
user. Other code words from wireless digital audio systems 10 may appear as noise to
audio receiver 50. This may also be true for other device transmitted wireless signals
operating in the wireless digital audio spectrum of digital audio system 10. This code
division multiple access (CDMA) may be used to provide each user independent audible
enjoyment. The resulting summed digital signal from receiving summary element 58 and
direct conversion receiver or module 56 may be processed by a 64-Ary demodulator 62 to
demodulate the signal elements modulated in the audio transmitter 20. A block de-
interleaver 64 may then decode the bits of the digital signal encoded in the block
interleaver 40. Following such, a Viterbi decoder 66 may be used to decode the bits
encoded by the channel encoder 38 in audio transmitter 20. A source decoder 68 may

further decode the coding applied by encoder 36.
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[0011] Each receiver headphone 50 user may be able to listen (privately) to high fidelity
audio music, using any of the audio devices listed previously, without the use of wires,
and without interference from any other receiver headphone 50 user, even when operated
within a shared space. The fuzzy logic detection technique 61 used in the receiver 50
could provide greater uscr scparation through optimizing code division in the hcadphonce

receiver.

[0012] The battery powered transmitter 20 sends the audio music information to the
battery powered receiver 50 in digital packet format. These packets may flow to create a

digital bit stream rate less than or equal to 1.0 Mbps.

[0013] The user code bits in each packet may be received and detected by a fuzzy logic
detection sub-system 61 (as an option) embedded in the headphone receiver 50 to
optimize audio receiver performance. For each consecutive packet received, the fuzzy
logic detection sub-system 61 may compute a conditional density with respect to the
context and fuzziness of the user code vector, i.¢., the received code bits in each packet.
Fuzziness may describe the ambiguity of the high (1)/low (0 or -1) event in the received
user code within the packet. The fuzzy logic detection sub-system 61 may measure the
degree to which a high/low bit occurs in the user code vector, which produces a low
probability of bit error in the presence of noise. The fuzzy logic detection sub-system 61
may use a set of if-then rules to map the user code bit inputs to validation outputs. These

rules may be developed as if-then statements.

[0014] Fuzzy logic detection sub-system 61 in battery-powered headphone receiver 50
utilizes the if-then fuzzy set to map the received user code bits into two values: a low (0
or -1) and a high (1). Thus, as the user code bits are received, the “if” rules map the
signal bit energy to the fuzzy set low value to some degree and to the fuzzy set high value
to some degree. Figure 4 graphically shows that x-value -1 equals the maximum low bit
cnergy representation and x-value 1 cquals the maximum high bit energy representation.
Due to additive noise, the user code bit energy may have some membership to a low and
high as represented in Figure 4. The if-part fuzzy set may determine if each bit in the
user code, for every received packet, has a greater membership to a high bit

representation or a low bit representation. The more a user code bit energy fits into the
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high or low representation, the closer its subsethood, i.e., a measure of the membership

degree to which a set may be a subset of another set, may be to one.

[0015] The if-then rule parts that make up the fuzzy logic detection sub-system 61 must
be followed by a defuzzifying operation. This operation reduces the aforementioned
fuzzy set to a bit energy representation (i.e., -1 or 1) that is received by the transmitted
packet. Fuzzy logic detection sub-system 61 may be used in battery-powered headphone

receiver 50 to enhance overall system performance.

[0016] The next step may process the digital signal to return the signal to analog or base
band format for use in powering speaker(s) 75. A digital-to-analog converter 70 (DAC)
may be used to transform the digital signal to an analog audio signal. An analog low pass
filter 72 may be used to filter the analog audio music signal to pass a signal in the
approximate 20 Hz to 20 kHz frequency range and filter other frequencies. The analog
audio music signal may then be processed by a power amplifier 74 that may be optimized
for powering headphone speakers 75 to provide a high quality, low distortion audio music
for audible enjoyment by a uscr wearing headphones 55. A person skilled in the art
would appreciate that some of the embodiments described hereinabove are merely
illustrative of the general principles of the present invention. Other modifications or
variations may be employed that are within the scope of the invention. Thus, by way of
cxample, but not of limitation, alternative configurations may be utilized in accordance
with the teachings herein. Accordingly, the drawings and description are illustrative and

not meant to be a limitation thereof.

[0017] Moreover, all terms should be interpreted in the broadest possible manner
consistent with the context. In particular, the terms “comprises” and “comprising” should
be interpreted as referring to elements, components, or steps in a non-exclusive manner,
indicating that the referenced elements, components, or steps may be present, or utilized,
or combincd with other clements, components, or steps that arc not cxpressly referenced.
Thus, it is intended that the invention cover all embodiments and variations thereof as
long as such embodiments and variations come within the scope of the appended claims

and their equivalents.
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ABSTRACT

[0018] A wireless digital audio system includes a portable audio source with a digital
audio transmitter operatively coupled thereto and an audio receiver operatively coupled
to a headphone set. The audio receiver is configured for digital wireless communication
with the audio transmitter. The digital audio receiver utilizes fuzzy logic to optimize
digital signal processing. Each of the digital audio transmitter and receiver is configured
for code division multiple access (CDMA) communication. The wireless digital audio
system allows private audio enjoyment without interference from other users of

independent wireless digital transmitters and receivers sharing the same space.
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Continuation of U.S. Patent Application No.: 12/144,729
Attorney Docket No.: 1028.4
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of: . Art Unit: 2615

C. Earl Woolfork

For: WIRELESS DIGITAL AUDIO SYSTEM Customer No.: 68533

COVER LETTER FOR PREVIOUSLY FILED DECLARATION
Dear Sir:

The Applicant respectfully submits this previously filed copy of a declaration
in U.S. Patent Application No.: 10/648,012, filed August 26, 2003 which claimed
benefit of U.S. Patent Application No. 10/027,391, filed December 21, 2001, not
abandoned. This previously filed copy of a declaration satisfies the requirements of
a declaration under 37 C.F.R. 163(d)(1)(iv) as part of the presently filed
continuation application of U.S. Patent Application No.: 12/144,729. Any
overpayment or underpayment of fees associated with this filing are authorized to
be charged to Deposit Acct. No. 50-4576.

Best Regards,

Megan Lyman, Reg. No. 57,054
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From U.S. Appl. No. 10/648,012

COMBINATION DECLARATION AND POWER OF ATTORNEY
As the below named inventor, | hereby declare that this declaration is an original.

INVENTORSHIP IDENTIFICATION

My residence, post office address and citizenship are as stated below next to my name, |
believe | am the original, first and sole inventor of the subject matter which is claimed and for
which a patent is sought on the invention entited: ELZZY AUDIO WIRELESS MUSIC SYSTEM.

SPECIFICATION IDENTIFICATION

The specification is attached hereto.

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

I hereby state that | have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above. |
acknowledge the duty to disclose information which is material to the examination of this
application in accordance with Title 37, Code of Federal Regulations, Section 1.56(a), including
information that occurred between the filing date of the prior application and the national filing date
of the continuation-in-part application.

PRIORITY CLAIM

| hereby claim foreign priority benefits under Title 35, United States Code, Section 119 of
any foreign applications(s) for patent or inventor's certificate or of any PCT international
application(s) designating at least one country other than the United States of America listed
below and have also identified below any foreign application(s) for patent or inventor's certificate
or any PCT international application(s) designating at least one country other than the United
States of America filed by me on the same subject matter having a filing date before that of the
application(s) of which priority is claimed.

No such applications have been filed.

Dated: X//? °/°-? /
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Continuation from Appl. No.: 12/144,729
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CLAIMS

I claim:

1. A wircless digital audio system, comprising:

at least one digital audio transmitter operatively coupled to at least one audio
source, said at least one digital audio transmitter comprising:

a digital modulator configured for code division multiple access (CDMA)
communication;

said digital audio transmitter configured for digital wireless communication with
at Icast onc digital audio rcceiver, said digital audio recciver comprising:

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and
at least one module adapted to reproduce said generated audio output, said audio having
been wirelessly transmitted from said at least one audio source virtually free from
interference from multiple CDMA wireless digital audio system transmitters operating in
the wireless digital audio system spectrum to a user providing a particular audio receiver
user with independent audio in a shared space with other wireless digital audio system
users, wherein each of said wireless digital audio system users utilize their own
independent audio source, and their own independent digital transmitter that associates

only with their own independent receiver.

2. A wireless digital audio headphone comprising:

at lcast onc audio recciver configured for digital wircless communication with at
least one digital audio transmitter, said at least one digital audio transmitter comprising:

a digital modulator configured for code division multiple access (CDMA)
communication; and adding a unique user code bit sequence;

said at least one audio receiver comprising:

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) gencrating an audio output; and
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at least one module adapted to reproduce said generated audio output, when the
unique user code bit sequence is recognized, said audio having been wirelessly
transmitted from at least one audio source virtually free from interference from multiple
CDMA wireless digital audio system transmitters operating in the wircless digital audio
system spectrum to a uscr and providing a particular audio receiver user with independent
audio in a shared space with other wireless digital audio system users, wherein each of
said wireless digital audio system users utilize their own independent audio source, and
their own independent digital transmitter that associates only with their own independent

recelver.

3. A portable wireless digital audio transmitter, configured to couple to an audio
player, and wirelessly transmit a code division multiple access (CDMA) communication
signal and a unique user code bit sequence to at least one digital audio receiver;

said portable wireless digital audio transmitter comprising:

a digital modulator modulc configurcd for CDMA communication;

said at least one digital audio receiver comprising:

a digital demodulator configured for CDOMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

at least one module adapted to reproduce audio output generated by said audio
player, when the unique user code bit sequence is recognized, said audio output having
been wirelessly transmitted from said audio player virtually free from interference from
multiple CDMA wireless digital audio system transmitters operating in the wireless
digital audio system spectrum to a user and providing a particular audio receiver user
with independent audio in a shared space with other wireless digital audio system users,
wherein each of said wireless digital audio system users utilize their own independent
audio player, and their own independent digital audio transmitter that associates only

with their own independent digital audio receiver.
4, A wireless digital audio system, comprising:

a portable digital audio transmitter configured to couple to an audio source and

operative to transmit a code division multiple access (CDMA) communication signal of
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said audio source output and adding a unique user code to maintain fidelity of said audio

source output, said audio source to provide an audio signal representative of music; and

said portable digital audio transmitter configured for digital wireless
communication with at least one digital audio receiver, said digital audio receiver

comprising:

an audio receiver operative to receive the CDMA communication signal wherein
when the unique user code is recognized, the transmitted audio source signal is
reproduced, said audio source output virtually free from interference from multiple
CDMA wireless digital audio system transmitters operating in the wireless digital audio
system spectrum to a user and providing a particular audio receiver user with independent
audio in a shared space with other wireless digital audio system users, wherein each of
said wireless digital audio system users utilize their own independent audio source, and
their own independent digital transmitter that associates only with their own independent

headphone receiver.

5. A method for listening to an audio output with a wireless digital audio system

while running comprising the steps of:

activating said wireless digital audio system while running, said wireless digital

audio system, comprising:

a digital audio transmitter operatively coupled to an audio source and
operative to transmit a code division multiple access (CDMA) communication signal of
said audio source output and adding a unique user code to maintain fidelity of said audio

source output; and

said digital audio transmitter configured for digital wireless communication

with at least one digital audio receiver, said digital audio receiver comprising:

an audio receiver operative to receive the CDMA communication signal wherein

if the unique user code is recognized, the transmitted audio source signal is reproduced,
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said audio source output having been wirelessly transmitted from said audio source
virtually free from interference from multiple CDMA wireless digital audio system
transmitters operating in the wireless digital audio system spectrum to a user and
providing a particular audio receiver user with independent audio in a shared space with
other wircless digital audio system users, whercin cach of said wircless digital audio
system users utilize their own independent audio source, and their own independent
digital audio transmitter that associates only with their own independent digital audio

recelver.

6. A mcthod for listcning to an audio output with a wircless digital audio system

while running comprising the steps of:

activating said wireless digital audio system while running, said wireless digital

audio system, comprising;:

a portable digital audio transmitter configured to couple to an audio player
and operative to transmit a code division multiple access (CDMA) communication of the
audio output of said audio player and adding a unique user code to maintain fidelity of

said audio output; and

said portable digital audio transmitter configured for digital wireless
communication with at lcast onc digital audio rccciver, said digital audio rccciver

comprising:

an audio receiver operative to receive the CDMA communication signal wherein
if the unique user code is recognized, the transmitted audio signal is reproduced, said
audio output having been wirelessly transmitted from said audio player virtually free
from interference from multiple CDMA wireless digital audio system transmitters
operating in the wireless digital audio system spectrum to a user and providing a
particular audio receiver user with independent audio in a shared space with other
wireless digital audio system users, wherein each of said wireless digital audio system

users utilize their own independent audio player, and their own independent digital audio
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transmitter that associates only with their own independent digital audio receiver.

7. A method for listening to an audio output with a wireless digital audio system by
a uscr in motion resulting primarily from physical force initiatcd by said uscr, comprising
the steps of:

activating said wireless digital audio system during individual independent
motion from exercise, said wireless digital audio system, comprising:

a digital audio transmitter operatively coupled to an audio source and
operative to transmit a code division multiple access (CDMA) communication signal of
the audio source output and adding a uniquc uscr code to maintain fidelity of said audio
source output; and

said digital audio transmitter configured for digital wireless communication
with at least one digital audio receiver, said digital audio receiver comprising:

an audio receiver operative to receive the CDMA communication signal wherein
if the unique user code is recognized, the transmitted audio signal is reproduced, said
audio source output having been wirelessly transmitted from said audio source virtually
free from interference from multiple CDMA wireless digital audio system transmitters
operating in the wireless digital audio system spectrum to a user and providing a
particular audio receiver user with independent audio in a shared space with other
wireless digital audio system users, wherein each of said wireless digital audio system
users utilize their own independent audio source, and their own independent digital audio

transmitter that associates only with their own independent digital audio receiver.

8. A wircless digital audio system, comprising:
at least one digital audio transmitter operatively coupled to at least one audio
source, said at least one digital audio transmitter comprising:
a digital modulator configured for code division multiple access (CDMA)
communication;

at least one audio receiver configured for digital wireless communication
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with said at least one digital audio transmitter, said at least one audio receiver
comprising:

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

at lcast onc modulc adapted to reproducc said gencrated audio output, said
audio having been wirelessly transmitted from said at least one audio source free from
interference from multiple CDMA wireless digital audio system transmitters
operating in the wireless digital audio system spectrum to a user providing a particular
audio receiver user with independent audio in a shared space with other wireless digital
audio system users, wherein each of said wireless digital audio system users utilize their
own indcpendent audio source, and thecir own independent digital transmitter that

associates only with their own independent receiver.

9. A wireless digital audio system, comprising;:

a portable digital audio transmitter configured to couple to an audio player and
operative to transmit a code division multiple access (CDMA) communication signal of
an audio output and adding a unique user code to maintain fidelity of said audio output;
and

an audio receiver operative to receive said CDMA communication signal wherein
if the unique user code is recognized, the transmitted audio signal is reproduced, said
audio free from interference from multiple CDMA wireless digital audio system
transmitters operating in the wireless digital audio system spectrum to a user providing a
particular audio receiver user with independent audio in a shared space with other
wircless digital audio system uscrs, whercin cach of said wircless digital audio system
users utilize their own independent audio player, and their own independent portable

transmitter that associates only with their own independent headphone receiver.

10. A wireless digital audio system, comprising:
a portable audio source to provide a signal representative of music;
a digital audio transmittcr opcratively coupled to said portable audio source, said

digital audio transmitter comprising;:
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a digital modulator module configured for code division multiple access
(CDMA) communication and utilizing a unique user code bit sequence;

said digital audio transmitter configured for digital wireless communication
with at least one digital audio receiver, said digital audio receiver comprising:

a digital demodulator module configured for code division multiple access
(CDMA) communication; and

a digital-to-analog converter (DAC) generating an audio output; and

at least one module adapted to reproduce said generated audio output, when
the unique user code bit sequence is recognized, said audio having been wirelessly
transmitted from said portable audio source free from interference from multiple CDMA
wircless digital audio system transmitters opcrating in the wircless digital audio system
spectrum to a user providing a particular digital audio receiver user with independent
audio in a shared space with other wireless digital audio system users, wherein each of
said wireless digital audio system users utilize their own independent audio source, and
their own independent digital audio transmitter that associates only with their own

independent receiver.

11. A wireless digital audio system, comprising:

a portable digital audio transmitter configured to couple to an audio source and
operative to transmit a code division multiple access (CDMA) communication signal of
said audio source output and adding a unique user code to maintain fidelity of said audio
source output, said audio source to provide an audio signal representative of music; and

an audio receiver operative to receive the CDMA communication signal wherein
when the unique uscer codc is recognized, the transmitted audio source signal is
reproduced, said audio source output free from interference from multiple CDMA
wireless digital audio system transmitters operating in the wireless digital audio system
spectrum to a user providing a particular audio receiver user with independent audio in a
shared space with other wireless digital audio system users, wherein each of said wireless
digital audio system users utilize their own independent audio source, and their own
independent digital audio transmitter that associatcs only with their own independent

headphone
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receiver.

12. A wireless digital audio receiver comprising:

an embedded fuzzy logic detector wherein the fuzzy logic detector activates fuzzy
logic rules and performs a defuzzification operation in response to a received unique user

code to enhance detection of the unique user code;

a direct conversion module being configured to capture the correct unique user

codc bit scquence embedded in the reccived CDMA signal;

a digital demodulator adapted to process output from said direct conversion

module;

a digital-to-analog converter (DAC) generating an audio output wherein if the
uniquc uscr code bit scquence corresponding to the decoded and converted digital signal
is recognized, said audio output having been wirelessly transmitted, said audio output
reproduced virtually without interference when operated in a shared space containing at
least one other user of a wireless device utilizing code division multiple access (CDMA)

communication.
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Title
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Preliminary Class

455

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

eamed patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 30 September 2009.
2a)] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
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4)X{ Claim(s) 1-12 is/are pending in the application.
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5] Claim(s) isfare allowed.
6)X] Claim(s) 1-12 is/are rejected.
7)] Claim(s) _____is/are objected to.
8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a){(d) or ().
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1. Certified copies of the priotity documents have been received.
2. Certified copies of the priority documents have been received in Application No. _____
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) l:l Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PT0O-948) Paper No(s)/Mail Date. _____
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100111
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DETAILED ACTION
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

N

Claims 1 — 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Alstatt (U.S. Patent 5,771,441) in view of Li (U.S. Patent 6,781,977).

Regarding Claim 1, Alstatt discloses:

A wireless digital audio system (Fig. 1), comprising:

at least one audio transmitter operatively coupled to at least one audio source
(14),

said audio transmitter configured for wireless communication with at least one

audio receiver (24), said audio receiver comprising:
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at least one module adapted to reproduce said generated audio output (26), said
audio having been wirelessly transmitted from said at least one audio source
(transmission from 14 to 24 shown in fig. 1) virtually free from interference from multiple
wireless digital audio system transmitters operating in the wireless digital audio system
spectrum to a user providing a particular audio receiver user with independent audio in
a shared space with other wireless digital audio system users (it is obvious that there
can be multiple users of the Alstatt system in the same area; user can adjust the
frequency to avoid interference; col. 7 lines 1 - 12), wherein each of said wireless digital
audio system users utilize their own independent audio source (i.e. two users in the
same area using Fig. 1, each would have their own portable player 10), and their own
independent digital transmitter that associates with their own independent receiver.
(each receiver will receive the data from the frequency tuned to).

Alstatt fails to disclose

the system as a digital system;

said at least one digital audio transmitter comprising:

a digital modulator configured for code division multiple access (CDMA)
communication;

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

only associating with their own independent receiver.
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However, digital CDMA transmissions of audio sources to headphones in devices
was notoriously well known in the art. For Example, Li teaches a system providing
CDMA communication of digital audio to headphone devices; col. 3 lines 20 — 33.

Replacing the FM transmitter/receiver implementation of Alstatt to use the digital
CDMA communication discloses:

the system as a digital system (i.e. digital audio; col. 2 lines 48 — 51); also A/D
conversion; col. 3 line 7);

said at least one digital audio transmitter (sending unit 100) comprising:

a digital modulator configured for code division multiple access (CDMA)
communication (105);

said at least one audio receiver comprising:

a digital demodulator configured for CDMA communication (202);

a digital-to-analog converter (DAC) generating an audio output (204); and

only associating with their own independent receiver (i.e. CDMA code channel,;
cols. 5 and 6 in place of the FM fregeuncy).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to apply the digital CDMA wireless communication of Li to replace
the FM modulation communication as taught by Alstatt. Li clearly teaches the device for
use in portable implementations such as music and headphone audio reproductions. Li
also teaches the outputs/inputs as standard audio jacks. Furthermore, doing so would
be simple substitution of one known element (i.e. digital CDMA transmitter/receiver) for

another (i.e. analog FM transmitter) to obtain predictable results (i.e. Alstatt w/ a digital
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transmitter). Additionally, Li discloses a number of advantages of using digital

communication in col. 6.

Regarding Claims 2, 3, 9, 10 and 11, in addition to the elements stated above
regarding claim 1, the combination of Alstatt in view of Li further discloses;
adding a unique user code bit sequence (inherent in CDMA communication; see

attached definition of CDMA).

Claims 4 and 8 are rejected under the same grounds as claim 1 above.

Regarding Claim 5, in addition to the elements stated above regarding claim 1,

the combination further discloses:

listening while running and activating said digital audio system while running (col.

5 lines 30 — 50).

Regarding Claim 6, in addition to the elements stated above regarding claim 2,
the combination further discloses:

listening while running and activating said digital audio system while running (col.

5 lines 30 — 50).

Claim 7 is rejected under the same grounds as claim 6 above.
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Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claims 1 — 12 are provisionally rejected on the ground of nonstatutory

obviousness-type double patenting as being unpatentable over claims 11 — 16, 18 and
21 — 23 of copending Application No. 12/144,729. Although the conflicting claims are
not identical, they are not patentably distinct from each other because the claims of the
729 application anticipate the claims of the instant application..

This is a provisional obviousness-type double patenting rejection because the

conflicting claims have not in fact been patented.

Claims 1- 15 are rejected on the ground of nonstatutory obviousness-type double

patenting as being unpatentable over claims 1 — 19 of U.S. Patent No. 7,412,294,
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Although the conflicting claims are not identical, they are not patentably distinct from

each other because the ‘294 Patent anticipates the claims of the instant application.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW C. FLANDERS whose telephone number is
(571)272-7516. The examiner can normally be reached on M-F 8:30 - 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Curtis Kuntz can be reached on (571) 272-7499. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Andrew C Flanders/
Primary Examiner, Art Unit 2614
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMTSSIONER. FOR PATENTS

PC. Box 1430

Alexandria, Virginia 22313-1450

WWW.USpLO 20V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/570,343 09/30/2009 C. Earl Woolfork 1028.4
CONFIRMATION NO. 9973
68533 PUBLICATION NOTICE

MEGAN LYMAN

1816 SILVER MIST CT. TR, LA AL

RALEIGH, NC 27613 00000039783

52

Title:Wireless Digital Audio System

Publication No.US-2010-0014698-A1
Publication Date:01/21/2010

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http:/pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Electronic Acknowledgement Receipt

EFS ID: 6927158

Application Number: 12570343

International Application Number:

Confirmation Number: 9973
Title of Invention: Wireless Digital Audio System
First Named Inventor/Applicant Name: C. Earl Woolfork
Customer Number: 68533
Filer: Megan Elizabeth Lyman

Filer Authorized By:

Attorney Docket Number: 1028.4
Receipt Date: 02-FEB-2010
Filing Date: 30-SEP-2009
Time Stamp: 09:29:24
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no

File Listing:

D t - . File Size(Byt Multi P
ocumen Document Description File Name ile Size( ){es)/ “ I. . ages
Number Message Digest | Part/.zip| (ifappl.)

1079848
1 Power of Attorney POASigned.pdf no 2
329a8445449264ba02cead6103ad 1584 38|

Warnings:

Information:
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Total Files Size (in bytes):l 1079848

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/26 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 1028.4

In re Application of: C. Earl Woolfork
Application No.: 12/570,343

Filed: 09/30/2009

For: Wireless Digital Audio System

The owner*, C. Earl Woolfork , of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 7,412,294 as the term of said prior patent is defined in 35 U.S.C. 154

and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the prior patent, “as the term of said prior
patent is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

I hereby declare that all statements ma de herein of my own knowledge are true and that all statements made on in formation and
belief are belie ved to be true; a nd further that th ese statements were made with the knowledge that willful false s tatements and the like so
made are punis hable by fine or imprisonment, or both, under Se ction 1001 of Title 18 of the United States Code and that such  willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No._57,054

/Megan Lyman/ 02/02/2010
Signature Date

Megan Lyman
Typed or printed name

(919) 341-4023
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arrecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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RESPONSE TO OFFICE ACTION DATED 1/13/10

CLAIM ADDITIONS 13-26

Claims 13-26 have been added to this application. These claims contain no new
matter. The claims are added to better describe the detail of the present invention and are
narrower in scope that the previously presented claims. Tt is respectfully requested that

the new claims 13-26 be entered.

RESPONSE TO REJECTION OF CLAIMS 1 -11 UNDER 35 U.S.C. 103

A finding of obviousness requires that “the differences between the subject matter
sought to be patented and the prior art are such that the subject matter as a whole would
have been obvious at the time the invention was made to a person having ordinary skill in
the art to which the subject matter pertain.” 35 U.S.C. §103(a). In KSR Int’l Co. v.
Teleflex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385 (2007), the Supreme Court stated that
the following factors set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459
(1966) control an obviousness inquiry: (1) the scope and content of the prior art; (2) the
differences between the prior art and the claimed invention; (3) the level of ordinary skill
in the art; and (4) objective evidence of nonboviousness. KSR, 127 S. Ct. at 1734, 82
USPQ2d at 1388 (quoting Graham, 383 U.S. at 17-18, 14 USPQ at 467).

The KSR Court rejected a rigid application of the "teaching, suggestion, or
motivation [TSM]" test previously applied by the Court of Appeals for the Federal
Circuit. KSR, 127 S. Ct. at 1739 USPQ2d at 1395. However, the Supreme Court
affirmed that it is "important to identify a rcason that would have prompted a person of
ordinary skill in the relevant field to combine the elements in the way the claimed new
invention does...because inventions in most, if not all, instances rely upon building blocks
long since uncovered, and claimed discoveries almost of necessity will be combinations
of what, in some sense, is already known." KSR, 127 S. Ct. at 1741, 82 USPQ2d at 1396.
Once the Graham factors have been addressed, the Examiner may apply the TSM test,
asking whether (1) a tecaching, suggestion or motivation cxists in the prior art to combinc
the references cited, and (2) one skilled in the art would have a reasonable expectation of

success. See USPTO Guidelines at 57534,

SONY Exhibit - 1002 - 0071



Application No.: 12/570,343
Attorney Docket No.: 1028.4

Further, in order to establish prima facie obviousness of a claimed invention, all
the claim limitations must be taught or suggested by the prior art. In re Rovka, 490 F.2d
981, 180 USPQ 580 (CCPA 1974). Additionally, in considering a prior art reference, the
reference must be considered in its entirety, i.e., as a whole, including portions that would
lcad away from the claimed invention. WL. Gore & Associates, Inc. v. Garlock. Inc., 721
F.2d 1540,220 USPQ 303 (Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984). Moreover,
it is improper to combine references where the references teach away from their
combination. In re Grasselli, 713 F.2d 731,743,218 USPQ 769, 779 (Fed. Cir. 1983).
Indeed, "an applicant may rebut a prima facie case of obviousness by showing that the
prior art teaches away from the claimed invention in any material respect.” In re
Peterson, 315 F.3d 1325, 1331 (Fed. Cir. 2003). (Emphasis added.)

Moreover, a prior art reference is only appropriate where the “invention as a
whole would be obvious to a person of ordinary skill in the field.” In re Kumar, 418 F.3d
1361, 76 USPQ2d 1048, 1053 (Fed. Cir. 2005). Thus, to render an invention
unpatentable for obviousness, the prior art must enable the invention. Id.

The rejections are predicated on applying the digital CDMA wireless
communication of Li to replace the FM modulation communication taught in Altstatt
(OA, pg.4, 1/13/10). Li is further cited for teaching portability and outputs/inputs. It is
posited that the present invention could be created by the “substitution of one known

element . . . for another . . . to obtain predictable results.” /d.

Altstatt, alone or in combination, is not appropriate prior art for use under 103

Altstatt has been consistently, and properly, removed as prior art

Firstly, Altstatt has been reviewed during the prosccution of co-pending
application 12/144,729 and issued patent 7,412,294. In each case, rejections predicated
either primarily, or otherwise, on this reference have been removed. Altstatt has been
combined with a variety of references during the prosecution of both applications (Schotz
(‘343), Rozin, Mooney, Benthin, Schotz (‘839)). All rejections containing reference to
Altstatt have been overcome.

The usc of Altstatt during the prosccution of application no. 10/638,012 is very

similar to the use of Altstatt in the present Office Action. For example, in the Final
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Rejection mailed December 30, 2005 in application no. 10/638,012, Altstatt is used in
conjunction with Schotz as a wireless audio system to be combined with Schotz’s digital
transmission and reception (page 10). Additionally, in the Office Action mailed May 17,
2006 in the same application, the Examiner makes the statement on page 10: “However,
the system of Altstatt an analog transmission systcm that, opcration lacks the benefits
digitally encoded and transmitted audio signal.” The last use of Altstatt as prior art for a
103 rejection in the *012 application is in the Final Rejection mailed on October 2, 2006
where it is again used as the wireless component and other references are used to teach
the digital component. Altstatt was removed as prior art in cach instance.

Since it has already been agreed that this reference cannot support a rejection
under 103 in combination with any other reference, and the reference is not being used in
any new way to reject any new element of the claims in the instant application, Altstatt is
not an appropriate reference. The rejection should be removed.

Altstatt, alone, and in combination, does not suggest the current invention
and would render the current invention inoperable

Altstatt’s inappropriateness as prior art, alone and especially in combination, for
the present invention has been shown. Neither the specification nor claims of the present
invention disclose the use of a CDMA centralized base station. Furthermore, Altstatt
does not suggest the limitations of the claim language (either alone or in combination).
Altstatt states in column 6 lines 64 — 65 “center frequency of the RF carrier generated by
the transmitter is set” and column 7 lines 1 — 12 (as referenced on page 3 of the current
OA) “In the preferred embodiment, the frequency is set before shipment.” Thus, the
center frequency transmission of one Altstatt user will certainly overlap (due to the
limited spectrum of 88 — 108 MHz discloscd by Altstatt in column 6 line 58) with the
center frequency transmission being used by many other users of Altstatt’s design (i.e.,
interference occurrence).

Altstatt teaches a receiver designed to receive all frequencies within the 88 — 108
MHz frequency band (Altstatt column 9 lines 1 — 19). Altstatt is silent about a receiver
that is tuned to receive only ore unique frequencys; it does not teach a user tunable

receiver (Altstatt column 7 lines 6 — 8 “This allows the uscr to move the frequency of his
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or her transmitter in case a strong local station is causing interference” is directed only to
a transmitter, not a receiver).

The current OA states on page 3 that “it is obvious that there can be multiple users
of the Alstatt system in the same area; user can adjust the frequency to avoid interference;
col. 7 lincs 1 — 12 and “cach recciver will reccive the data from the frequency tuned to.”
This is incorrect. Because only the transmitter of Altstatt’s system is user adjustable, any
user of Altstatt’s system may, at anytime, set their transmitter frequency to the transmitter
frequency of another user.

As a result, the following scenario can exist. User 1 and user 2 share the same
space, wherein user 1 is listening to audio sclection A at a tuned transmitter frequency of
95 MHz and uscr 2 is listcning to audio sclection B at a tuncd transmitter frequency of
104 MHz. The receiver of user 1 can receive transmitted frequency 104 MHz (obviously
this is not the expected frequency of reception), thus incorrectly receiving user 2’s audio
selection. This results because Altstatt does not teach a receiver that the user can tune,
but instead, teaches a receiver that only rejects interfering signals from adjacent
[frequencies (Altsatt column 3 lines 63 — 64 “ rejecting interfering signals from adjacent
frequencies to the transmitter frequency and column § lines 52 — 55 “headphone receiver
... rejection of interfering signals from adjacent frequencies”). Clearly, 95 MHz and
104MHz are not adjacent frequencies.

Additionally, if the transmitter “frequency is set before shipment,” (Altstatt
column 7 lines 1 — 3) then the following scenario can exist. User 1 and user 2 share the
same space and the same factory shipped transmitter frequency, wherein user 1 is
attempting to listen to audio selection A at 95 MHz and user 2 is listening to audio
sclection B at 95 MHz. The recciver of uscer 2 can incorrectly reccive user 1°s audio
selection. Ifuser 2 changes his or her transmitter FM frequency to any frequency other
than 94 or 96 MHz (the adjacent frequencies that Alstatt teaches will be rejected by the
receiver), then the previous scenario will exist.

These are simple examples involving just two users of Altstatt’s system, clearly
scenarios that involve more than two users would significantly increase the interference

issucs. The addition of Li docs not limit these interference issucs, nor suggest a way to
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create the present invention. Nor does the addition of Li lead to the “predictable result”
of the high-fidelity, low-distortion system of the present invention.

As stated previously, the present invention discloses: “The unique user code
generated is specifically associated with one wireless digital audio system user, and it is
the only code recognized by the ... hcadphone recciver,” column 2 lines 47 — 50 and
“The receiver code generator 60 may contain the same unique wireless transmission of a
signal code word that was transmitted by audio transmitter 20 specific to a particular
user” column 3 lines 5 — 8. The “FM frequency” stated on page 4 of the current OA does
not equate to a “unique user code” as defined within the specification because it cannot
provide each user with a unique code.

Thercfore, the present invention’s claim limitation “a unique user code ... audio
having been wirelessly transmitted from said at least one audio source fiee from
interference from multiple CDMA wireless digital audio system transmitters operating in
the wireless digital audio system spectrum’” (emphasis added) is not met, suggested, or
predicted by Altstatt. The interjection of Li does not alleviate these deficiencies.

Moreover, Altstatt, alone or in combination with Li or other prior art, does not
suggest the claim limitation “providing a particular audio receiver user with independent
audio in a shared space with other wireless digital audio system users, wherein each of
said wireless digital audio system users utilize their own independent audio source, and
their own independent digital audio transmitter that associates only with their own
independent receiver” (emphasis added). Neither Li nor Altstatt alone or in combination
meet the above claim limitations. The properties defined in the present invention cannot
be predicted from Altstatt and Li.

Becausc Altstatt cannot provide cven remotely interference free listening in a onc-
to-one transmitter to receiver design with multiple users, even with the interjection of
Li’s technology, the combination does not teach, suggest, or motivate the present

invention. The rejection should be removed.
The addition of Li to Altstatt does not result in appropriate prior art for use under 103

The combination of Li and Altstatt essentially creates Lavelle, which has

been consistently removed as prior art
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It can be shown that the combination of Li (6,781,977) with Altstatt (5,771,441)
creates the centralized base station design of Lavelle’s invention (6,678,892), which has
been overcome in the prosecution of co-pending application 12/144,729 and issued patent
7,412,294, If Li and Altstatt create Lavelle, and Lavelle cannot obviate the present
invention, then the application of Li and Altstatt is not appropriate prior art and cannot
obviate the present invention.

Moreover, the withdrawal of the prior art reference of Lavelle (page 2 of the OA
mailed on 09/16/2009 “Applicant’s arguments with respect to the claims have been
considered but are moot in view of the new ground(s) of rejection.”) and the above
discussion showing that Li with Altstatt basically create Lavelle, necessitates the removal
of this r¢jection.

The combination of Li and Altstatt do not provide a high quality, low
distortion audio output to a singular user as required by the present invention

Regardless of Altstatt’s inability to show obviousness in the present invention,
both previously and currently, it is clear that the prior art references Li and Altstatt cannot
be combined to render the present invention obvious under 103.

Li clearly discloses that the “subscribers” (i.c., users) of his digital CDMA
wireless communication system utilize the CDMA base station to access music (Li
column 7 lines 9 — 17 “The exchange or the service-providing unit of the mobile net can
store various multichannel sounds needed by users, e.g. a great amount of MP3 music
data. On request of users, the exchange or the service-providing unit of the mobile net
sends the suitable data to the wideband CDMA base station, by which the multichannel
data, e.g. MP3 music data, is transmitted to the multichannel mobile equipment through
the radio interface of the wideband CDMA. Then subscribers can enjoy the MP3 music
in real-time mode by choice.”). Further, column 7 lines 43 — 45 of Li, states ““users can
enjoy the music ... at the same time.” Li clearly discloses the use of a single code
(column 5 lines 62 — 67 & column 6 line 1 “modulated to a single CDMA code channel
... music ... modulated to another CDMA code channel”) to transmit the music for all
subscribers to access. This is not commensurate with the operation of the present

invention.
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By contrast, the present invention discloses: “The unique user code generated is
specifically associated with one wireless digital audio system user” (column 2 lines 47 —
49). The invention discloses a one-to-one transmitter to receiver correlation (Parent
Application 10/027,391, paragraph 0011 “The audio transmitter ... transmitting ... to a
receiving antenna 52 of an audio recciver 50 that may be a hcadphonc recciver”) that
suppresses interference (Parent Application 10/027,391, paragraph 0015 “The direct
conversion receiver 56 may provide a method for down converting the received signal
while utilizing timing and synchronization to capture the correct bit sequence embedded
in the received spread spectrum signal” and Parent Application 10/027,391, paragraph
0016 “Other code words from wireless digital audio systems 10 may appear as noise to a
particular audio rcceiver 507) without the nced of a CDMA basc station for centralized
control.

Therefore, applying Li’s digital CDMA wireless communication to replace the
FM modulation communication of Altstatt, as suggested in the current Office Action,
creates a CDMA communication device that interfaces with a CDMA base station that
will transmit music data to be accessed (using the headphones) by any subscriber at the
same time. This cannot predict the attributes of the present invention.

Moreover, the Office Action relies on Li’s technology applied to Altstatt’s
hardware. This combination does not yield or suggest a satisfactory listening system for
high quality, low distortion audio. Because the combination of Li and Altstatt results in a
system that is not always operable, it cannot predict or suggest the present invention. It
cannot be used to obviate the present invention. A rejection is inappropriate where the
combination cannot yield a product unsatisfactory for its intended purpose. To do so
ncgatcs any suggestion or motivation to make the modification of the references required
(i.e., changing the frequency that Altstatt works in and removing the required CDMA
centralized control base station of Li to somehow create the present invention). In re
Gordon, 733 F.2d 900, 221 USPQ 1125 (Fed. Cir. 1984). Because Li necessitates
centralized control of a base station through the use of a cell phone network (i.c.,
“IMT2000,” “CDMA2000” and “IS-95”), the combination is inoperable when cell phone

signal is unavailablc (¢.g., subway tunncls, bascments, ¢levators, mountain arcas, ctc.).
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The present invention solves a myriad of design and technical problems that arise
from a combination of Li and Altstatt and is thus worthy of patenting. The rejection
creates an unsatisfactory product, one which would require inventive capabilities to

create the present invention, it should be removed.

PROVISIONAL OBVIOUSNESS-TYPE DOUBLE PATENTING
REJECTIONS TO CLAIMS 1-12
Without assenting to the argument in the present Office Action, a terminal disclaimer is
filed concurrently with this response, limiting the life of this patent to the same term as

U.S. Patent Application No. 12/144,729.

DOUBLE PATENTING REJECTIONS TO CLAIMS 1-19
Without assenting to the argument in the present Office Action, a terminal disclaimer is
filed concurrently with this response, limiting the life of this patent to the same term as

U.S. Patent No. 7,412,294,

February 4™, 2010
Respectfully Submitted,

Megan E. Lyman, Registration No. 57,054
1816 Silver Mist Ct.

Raleigh, NC 27613

(919) 341-4023
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CLAIMS

I claim:
1. (Previously Presented) A wireless digital audio system, comprising:

at Icast onc digital audio transmitter operatively coupled to at Icast onc audio
source, said at least one digital audio transmitter comprising:

a digital modulator configured for code division multiple access (CDMA)
communication;

said digital audio transmitter configured for digital wireless communication with
at least one digital audio receiver, said digital audio receiver comprising:

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and
at least one module adapted to reproduce said generated audio output, said audio having
been wirelessly transmitted from said at least one audio source virtually free from
interference from multiple CDMA wireless digital audio system transmitters operating in
the wireless digital audio system spectrum to a user providing a particular audio receiver
user with independent audio in a shared space with other wireless digital audio system
users, wherein each of said wireless digital audio system users utilize their own
independent audio source, and their own independent digital transmitter that associates

only with their own independent receiver.

2. (Previously Presented) A wireless digital audio headphone comprising:

at least one audio receiver configured for digital wireless communication with at
lcast onc digital audio transmitter, said at lcast onc digital audio transmitter comprising:

a digital modulator configured for code division multiple access (CDMA)
communication; and adding a unique user code bit sequence;

said at least one audio receiver comprising:

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

at lcast onc module adapted to reproduce said gencrated audio output, when the

unique user code bit sequence is recognized, said audio having been wirelessly
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transmitted from at least one audio source virtually free from interference from multiple
CDMA wireless digital audio system transmitters operating in the wireless digital audio
system spectrum to a user and providing a particular audio receiver user with independent
audio in a shared space with other wireless digital audio system users, wherein each of
said wircless digital audio system uscrs utilize their own indcpendent audio source, and
their own independent digital transmitter that associates only with their own independent

receiver.

3. (Previously Presented) A portable wireless digital audio transmitter, configured
to couple to an audio player, and wirclessly transmit a code division multiple access
(CDMA) communication signal and a unique user code bit sequence to at least one digital
audio receiver;

said portable wireless digital audio transmitter comprising:

a digital modulator module configured for CDMA communication;

said at least one digital audio receiver comprising:

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

at least one module adapted to reproduce audio output generated by said audio
player, when the unique user code bit sequence is recognized, said audio output having
been wirclessly transmitted from said audio player virtually free from interference from
multiple CDMA wireless digital audio system transmitters operating in the wireless
digital audio system spectrum to a user and providing a particular audio receiver user
with independent audio in a shared space with other wireless digital audio system users,
wherein each of said wireless digital audio system users utilize their own independent
audio player, and their own independent digital audio transmitter that associates only

with their own independent digital audio recciver.

4, (Previously Presented) A wireless digital audio system, comprising:
a portable digital audio transmitter configured to couple to an audio source and
operative to transmit a code division multiple access (CDMA) communication signal of

said audio source output and adding a unique user code to maintain fidelity of said audio
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source output, said audio source to provide an audio signal representative of music; and

said portable digital audio transmitter configured for digital wireless
communication with at least one digital audio receiver, said digital audio receiver

comprising:

an audio receiver operative to receive the CDMA communication signal wherein
when the unique user code is recognized, the transmitted audio source signal is
reproduced, said audio source output virtually free from interference from multiple
CDMA wireless digital audio system transmitters operating in the wircless digital audio
system spectrum to a user and providing a particular audio receiver user with independent
audio in a shared space with other wireless digital audio system users, wherein each of
said wireless digital audio system users utilize their own independent audio source, and
their own independent digital transmitter that associates only with their own independent

headphone receiver.

5. (Previously Presented) A method for listening to an audio output with a

wireless digital audio system while running comprising the steps of:

activating said wireless digital audio system while running, said wireless digital

audio system, comprising:

a digital audio transmitter operatively coupled to an audio source and
operative to transmit a code division multiple access (CDMA) communication signal of
said audio source output and adding a unique user code to maintain fidelity of said audio

source output; and

said digital audio transmitter configured for digital wireless communication

with at least one digital audio receiver, said digital audio receiver comprising:

an audio receiver operative to receive the CDMA communication signal wherein
if the unique user code is recognized, the transmitted audio source signal is reproduced,
said audio source output having been wirelessly transmitted from said audio source

virtually free from interference from multiple CDMA wireless digital audio system
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transmitters operating in the wireless digital audio system spectrum to a user and
providing a particular audio receiver user with independent audio in a shared space with
other wireless digital audio system users, wherein cach of said wireless digital audio
system users utilize their own independent audio source, and their own independent
digital audio transmitter that associates only with their own independent digital audio

receiver.

6. (Previously Presented) A method for listening to an audio output with a

wireless digital audio system while running comprising the steps of:

activating said wircless digital audio system whilc running, said wircless digital

audio system, comprising:

a portable digital audio transmitter configured to couple to an audio player
and operative to transmit a code division multiple access (CDMA) communication of the
audio output of said audio player and adding a unique user code to maintain fidelity of

said audio output; and

said portable digital audio transmitter configured for digital wireless
communication with at least one digital audio receiver, said digital audio receiver

comprising:

an audio receiver operative to receive the CDMA communication signal wherein
if the unique user code is recognized, the transmitted audio signal is reproduced, said
audio output having been wirelessly transmitted from said audio player virtually free
from interference from multiple CDMA wireless digital audio system transmitters
operating in the wireless digital audio system spectrum to a user and providing a
particular audio receiver user with independent audio in a shared space with other
wireless digital audio system users, wherein each of said wireless digital audio system
users utilize their own independent audio player, and their own independent digital audio

transmitter that associates only with their own independent digital audio receiver.

SONY Exhibit - 1002 - 0082



Appl. No.: 12/570,343
Atty. Docket No.: 1028.4

7. (Previously Presented) A method for listening to an audio output with a
wireless digital audio system by a user in motion resulting primarily from physical force
initiated by said user, comprising the steps of:

activating said wireless digital audio system during individual independent
motion from cxcrcisc, said wircless digital audio system, comprising:

a digital audio transmitter operatively coupled to an audio source and
operative to transmit a code division multiple access (CDMA) communication signal of
the audio source output and adding a unique user code to maintain fidelity of said audio
source output; and

said digital audio transmitter configured for digital wireless communication
with at lcast onc digital audio rccceiver, said digital audio recciver comprising:

an audio receiver operative to receive the CDMA communication signal wherein
if the unique user code is recognized, the transmitted audio signal is reproduced, said
audio source output having been wirelessly transmitted from said audio source virtually
free from interference from multiple CDMA wireless digital audio system transmitters
operating in the wireless digital audio system spectrum to a user and providing a
particular audio receiver user with independent audio in a shared space with other
wireless digital audio system users, wherein each of said wireless digital audio system
users utilize their own independent audio source, and their own independent digital audio

transmitter that associates only with their own independent digital audio receiver.

8. (Previously Presented) A wireless digital audio system, comprising:
at least one digital audio transmitter operatively coupled to at least one audio

source, said at least one digital audio transmitter comprising:

a digital modulator configured for code division multiple access (CDMA)
communication;

at least one audio receiver configured for digital wireless communication
with said at least one digital audio transmitter, said at least one audio receiver
comprising:

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

SONY Exhibit - 1002 - 0083



Appl. No.: 12/570,343
Atty. Docket No.: 1028.4

at least one module adapted to reproduce said generated audio output, said
audio having been wirelessly transmitted from said at least one audio source free from
interference from multiple CDMA wireless digital audio system transmitters
operating in the wireless digital audio system spectrum to a user providing a particular
audio rccciver uscr with independent audio in a shared space with other wircless digital
audio system users, wherein each of said wireless digital audio system users utilize their
own independent audio source, and their own independent digital transmitter that

associates only with their own independent receiver.

9. (Previously Presented) A wireless digital audio system, comprising:

a portable digital audio transmitter configured to couplc to an audio player and
operative to transmit a code division multiple access (CDMA) communication signal of
an audio output and adding a unique user code to maintain fidelity of said audio output;
and

an audio receiver operative to receive said CDMA communication signal wherein
if the unique user code is recognized, the transmitted audio signal is reproduced, said
audio free from interference from multiple CDMA wireless digital audio system
transmitters operating in the wireless digital audio system spectrum to a user providing a
particular audio receiver user with independent audio in a shared space with other
wireless digital audio system users, wherein each of said wireless digital audio system
users utilize their own independent audio player, and their own independent portable

transmitter that associates only with their own independent headphone receiver.

10. (Previously Presented) A wircless digital audio system, comprising:
a portable audio source to provide a signal representative of music;
a digital audio transmitter operatively coupled to said portable audio source, said
digital audio transmitter comprising;:
a digital modulator module configured for code division multiple access
(CDMA) communication and utilizing a unique user code bit sequence;
said digital audio transmittcr configurcd for digital wircless communication

with at least one digital audio receiver, said digital audio receiver comprising:
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a digital demodulator module configured for code division multiple access
(CDMA) communication; and

a digital-to-analog converter (DAC) generating an audio output; and

at least one module adapted to reproduce said generated audio output, when
the unique uscr code bit scquence is rccognized, said audio having been wirclessly
transmitted from said portable audio source free from interference from multiple CDMA
wireless digital audio system transmitters operating in the wireless digital audio system
spectrum to a user providing a particular digital audio receiver user with independent
audio in a shared space with other wireless digital audio system users, wherein each of
said wireless digital audio system users utilize their own independent audio source, and
their own independent digital audio transmitter that associatcs only with their own

independent receiver.

1. (Previously Presented) A wireless digital audio system, comprising:

a portable digital audio transmitter configured to couple to an audio source and
operative to transmit a code division multiple access (CDMA) communication signal of
said audio source output and adding a unique user code to maintain fidelity of said audio
source output, said audio source to provide an audio signal representative of music; and

an audio receiver operative to receive the CDMA communication signal wherein
when the unique user code is recognized, the transmitted audio source signal is
reproduced, said audio source output free from interference from multiple CDMA
wireless digital audio system transmitters operating in the wireless digital audio system
spectrum to a user providing a particular audio receiver user with independent audio in a
sharcd spacc with other wircless digital audio system users, whercin cach of said wircless
digital audio system users utilize their own independent audio source, and their own
independent digital audio transmitter that associates only with their own independent
headphone

receiver.

12.  (Previously Presented) A wireless digital audio receiver comprising:

an embedded fuzzy logic detector wherein the fuzzy logic detector activates fuzzy
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logic rules and performs a defuzzification operation in response to a received unique user

code to enhance detection of the unique user code;

a direct conversion module being configured to capture the correct unique user

code bit sequence embedded in the received CDMA signal;

a digital demodulator adapted to process output from said direct conversion

module;

a digital-to-analog converter (DAC) gencrating an audio output whercin if the
unique user code bit sequence corresponding to the decoded and converted digital signal
is recognized, said audio output having been wirelessly transmitted, said audio output
reproduced virtually without interference when operated in a shared space containing at
least one other user of a wireless device utilizing code division multiple access (CDMA)

communication.

13. (New) A wireless digital audio system, comprising:

at least one digital audio transmitter operatively coupled to at least one audio
source, said at least one digital audio transmitter comprising:

a differential phase shift keying (DPSK) module modulating signal of said audio
source output and a unique user code bit sequence being configured for code division
multiple access (CDMA) communication;

said digital audio transmitter configured for digital wireless communication with
at least one digital audio receiver, said digital audio receiver comprising:

a direct conversion module configured to capture the correct unique user code bit
sequence embedded in the received spread spectrum signal;

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

at least one module adapted to reproduce said generated audio output, said audio
having been wirelessly transmitted from said at least one audio source virtually free from
interference from multiple CDMA wireless digital audio system transmitters operating in

the wireless digital audio system spectrum to a user and providing a particular audio
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receiver user with independent audio in a shared space with other wireless digital audio
system users, wherein each of said wireless digital audio system users utilize their own
independent audio source, and their own independent digital transmitter that associates

only with their own independent receiver.

14. (New)  The digital audio receiver of claim 13, wherein said digital demodulator

is operatively coupled to a Viterbi decoder.

15. (New) A wireless digital audio headphone comprising:

at least one audio receiver configured for digital wireless communication with at
lcast onc digital audio transmitter, said at lcast onc digital audio transmitter comprising:

a differential phase shift keying (DPSK) module configured for code division
multiple access (CDMA) communication and adding a unique user code bit sequence;

said at least one audio receiver comprising:

a direct conversion module configured to capture the correct unique user code bit
sequence embedded in the received spread spectrum signal;

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

at least one module adapted to reproduce said generated audio output, when the
unique user code bit sequence is recognized, said audio having been wirelessly
transmitted from at least one audio source virtually free from interference from multiple
CDMA wireless digital audio system transmitters operating in the wireless digital audio
system spectrum to a user and providing a particular audio receiver user with independent
audio in a sharcd spacc with other wircless digital audio system uscrs, whercin cach of
said wireless digital audio system users utilize their own independent audio source, and
their own independent digital transmitter that associates only with their own independent

recelver.

16. (New)  The digital audio receiver of claim 15, wherein said digital demodulator

is operatively coupled to a Viterbi decoder.
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17. (New) A portable wireless digital audio transmitter, configured to couple to an
audio player and wirelessly transmit a code division multiple access (CDMA)
communication signal having a differential phase shift keying (DPSK) modulated signal
of said audio player output and a unique user code bit sequence to at least one digital
audio receiver, said portable wireless digital audio transmitter comprising:

a digital modulator module configured for CDMA communication;

said at least one digital audio receiver comprising:

a direct conversion module configured to capture the correct unique user code bit
sequence embedded in the received spread spectrum signal;

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

at least one module adapted to reproduce audio output generated by said audio
player when the unique user code bit sequence is recognized, said audio output having
been wirelessly transmitted from said audio player virtually free from interference from
multiple CDMA wireless digital audio system transmitters operating in the wireless
digital audio system spectrum to a user and providing a particular audio receiver user
with independent audio in a shared space with other wireless digital audio system users,
wherein each of said wireless digital audio system users utilize their own independent
audio playcr, and their own independent digital audio transmitter that associatcs only

with their own independent digital audio receiver.

18. (New)  The digital audio receiver of claim 17, wherein said digital demodulator

is operatively coupled to a Viterbi decoder.

19. (New) A wircless digital audio systecm, comprising:

a portable digital audio transmitter configured to couple to an audio player and
operative to transmit a code division multiple access (CDMA) communication signal
having a differential phase shift keying (DPSK) modulated signal of said audio player
output and adding a unique user code bit sequence to maintain fidelity of said audio

player output;

10
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said portable digital audio transmitter configured for digital wireless
communication with at least one digital audio receiver; and

said digital audio receiver operative to receive said CDMA communication signal
wherein if the unique user code bit sequence is recognized, the transmitted audio signal is
reproducced, said digital audio recciver comprising:

a direct conversion module configured to capture the correct unique user code bit
sequence embedded in the received spread spectrum signal;

said audio signal virtually free from interference from multiple CDMA wireless
digital audio system transmitters operating in the wireless digital audio system spectrum
to a user providing a particular audio receiver user with independent audio in a shared
spacc with other wircless digital audio system uscrs, wherein cach of said wircless digital
audio system users utilize their own independent audio player, and their own independent

transmitter that associates only with their own independent headphone receiver.

20. (New)  The digital audio receiver of claim 19, wherein said digital demodulator

is operatively coupled to a Viterbi decoder.

21. (New) A wireless digital audio system, comprising:

at least one digital audio transmitter operatively coupled to at least one audio
source, said at least one digital audio transmitter comprising:

a digital modulator configured for direct sequence spread spectrum (DSSS) code
division multiple access (CDMA) communication and adding a unique user code bit
sequence;

said digital audio transmitter configured for digital wircless communication with
at least one digital audio receiver, said digital audio receiver comprising:

a direct conversion module configured to capture the correct unique user code bit
sequence embedded in the received spread spectrum signal;

a digital demodulator configured for DSSS CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and
at lcast onc module adapted to reproduce said gencrated audio output, said audio having

been wirelessly transmitted from said at least one audio source virtually free from

11
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interference from multiple CDMA wireless digital audio system transmitters operating in
the wireless digital audio system spectrum to a user and providing a particular audio
receiver user with independent audio in a shared space with other wireless digital audio
system users, wherein each of said wireless digital audio system users utilize their own
indcpendent audio source, and their own independent digital transmitter that associates

only with their own independent receiver.

22, (New)  The digital audio receiver of claim 21, wherein said digital demodulator

is operatively coupled to a Viterbi decoder.

23. (New) A wircless digital audio hcadphone comprising:

at least one audio receiver configured for digital wireless communication with at
least one digital audio transmitter, said at least one digital audio transmitter comprising:

a direct sequence spread spectrum (DSSS) code division multiple access (CDMA)
modulator; and adding a unique user code bit sequence;

said at least one audio receiver comprising:

a direct conversion module configured to capture the correct unique user code bit
sequence embedded in the received spread spectrum signal;

a digital demodulator configured for DSSS CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

at least one module adapted to reproduce said generated audio output, when the
unique user code bit sequence is recognized, said audio having been wirelessly
transmitted from at least one audio source virtually free from interference from multiple
CDMA wircless digital audio system transmitters operating in the wircless digital audio
system spectrum to a user and providing a particular audio receiver user with independent
audio in a shared space with other wireless digital audio system users, wherein each of
said wireless digital audio system users utilize their own independent audio source, and
their own independent digital transmitter that associates only with their own independent

recelver.
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24. (New)  The digital audio receiver of claim 23, wherein said digital demodulator

is operatively coupled to a Viterbi decoder.

25. (New) A wircless digital audio system, comprising:

a portable digital audio transmitter configured to couplc to an audio player and
operative to transmit a direct sequence spread spectrum (DSSS) code division multiple
access (CDMA) communication signal of said audio player output and adding a unique
user code bit sequence to maintain fidelity of said audio player output;

said portable digital audio transmitter configured for digital wireless
communication with at least one digital audio receiver; and

said digital audio recciver operative to reccive said DSSS CDMA communication
signal wherein if the unique user code bit sequence is recognized, the transmitted audio
signal is reproduced, said digital audio receiver comprising:

a direct conversion module configured to capture the correct unique user code bit
sequence embedded in the received spread spectrum signal, said audio signal virtually
free from interference from multiple CDMA wireless digital audio system transmitters
operating in the wireless digital audio system spectrum to a user providing a particular
audio receiver user with independent audio in a shared space with other wireless digital
audio system users, wherein each of said wireless digital audio system users utilize their
own independent audio player, and their own independent transmitter that associates only

with their own independent headphone receiver.

26. (New) The digital audio receiver of claim 25, wherein said digital demodulator

is operatively coupled to a Viterbi decoder.

13
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
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Priority under 35 U.S.C. § 119
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DETAILED ACTION

Response to Arguments
Applicant's arguments filed 04 February 2010 have been fully considered but

they are not persuasive.

Applicant alleges:
Since it has already been agreed that this reference cannot support

a rejection under 103 in combination with any other reference, and the
reference is not being used in any new way to reject any new element of
the claims in the instant application, Altstatt is not an appropriate
reference. The rejection should be removed.

The Examiner disagrees. First, it has never been agreed that Alstatt cannot

support a rejection under a 103 combination. Secondly, the prosecution history of the

‘012 application in regards to the Alstatt reference is irrelevant due to the different

limitations presented in the claims in the ‘012 application.

Applicant further alleges:
Altstatt, alone, and in combination, does not suggest the current
invention and would render the current invention inoperable
Examiner disagrees. In this section of arguments, namely pages 3 — 5, Applicant
argues Alstatt alone, and does not consider the nature of the combination of Alstatt and
Li. Specifically, Applicant attacks Alstatt as a singular reference and as a result, the

arguments are not persuasive.
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Applicant further alleges:
The combination of Li and Altstatt essentially creates Lavelle, which
has been consistently removed as prior art.
Examiner disagrees. There are a number of reasons, unrelated to the current
presentation of the claims, why Lavelle was removed as prior art. Additionally, the
combination does not essentially create Lavelle as the Lavelle prior art had issues w/

portability.

Applicant further alleges:
The combination of Li and Altstatt do not provide a high quality, low
distortion audio output to a singular user as required by the present
invention.

Examiner disagrees. These features are clearly met by the combination of

Alstatt in view of Li as shown in the prior action as well as the current action.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.
Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

N~

Claims 1 -11, 13, 15, 17, 19, 21, 23 and 25 are rejected under 35 U.S.C. 103(a)
as being unpatentable over Alstatt (U.S. Patent 5,771,441) in view of Li (U.S. Patent

6,781,977).

Regarding Claim 1, Alstatt discloses:

A wireless digital audio system (Fig. 1), comprising:

at least one audio transmitter operatively coupled to at least one audio source
(14),

said audio transmitter configured for wireless communication with at least one
audio receiver (24), said audio receiver comprising:

at least one module adapted to reproduce said generated audio output (26), said
audio having been wirelessly transmitted from said at least one audio source
(transmission from 14 to 24 shown in fig. 1) virtually free from interference from multiple
wireless digital audio system transmitters operating in the wireless digital audio system

spectrum to a user providing a particular audio receiver user with independent audio in
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a shared space with other wireless digital audio system users (it is obvious that there
can be multiple users of the Alstatt system in the same area; user can adjust the
frequency to avoid interference; col. 7 lines 1 - 12), wherein each of said wireless digital
audio system users utilize their own independent audio source (i.e. two users in the
same area using Fig. 1, each would have their own portable player 10), and their own
independent digital transmitter that associates with their own independent receiver.
(each receiver will receive the data from the frequency tuned to).

Alstatt fails to disclose

the system as a digital system;

said at least one digital audio transmitter comprising:

a digital modulator configured for code division multiple access (CDMA)
communication;

a digital demodulator configured for CDMA communication;

a digital-to-analog converter (DAC) generating an audio output; and

only associating with their own independent receiver.

However, digital CDMA transmissions of audio sources to headphones in devices
was notoriously well known in the art. For Example, Li teaches a system providing
CDMA communication of digital audio to headphone devices; col. 3 lines 20 — 33.

Replacing the FM transmitter/receiver implementation of Alstatt to use the digital
CDMA communication discloses:

the system as a digital system (i.e. digital audio; col. 2 lines 48 — 51); also A/D

conversion; col. 3 line 7);
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said at least one digital audio transmitter (sending unit 100) comprising:

a digital modulator configured for code division multiple access (CDMA)
communication (105),

said at least one audio receiver comprising:

a digital demodulator configured for CDMA communication (202);

a digital-to-analog converter (DAC) generating an audio output (204); and

only associating with their own independent receiver (i.e. CDMA code channel,;
cols. 5 and 6 in place of the FM fregeuncy).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to apply the digital CDMA wireless communication of Li to replace
the FM modulation communication as taught by Alstatt. Li clearly teaches the device for
use in portable implementations such as music and headphone audio reproductions. Li
also teaches the outputs/inputs as standard audio jacks. Furthermore, doing so would
be simple substitution of one known element (i.e. digital CDMA transmitter/receiver) for
another (i.e. analog FM transmitter) to obtain predictable results (i.e. Alstatt w/ a digital
transmitter). Additionally, Li discloses a number of advantages of using digital

communication in col. 6.

Regarding Claims 2, 3, 9, 10 and 11, in addition to the elements stated above
regarding claim 1, the combination of Alstatt in view of Li further discloses;
adding a unique user code bit sequence (inherent in CDMA communication; see

attached definition of CDMA).
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Claims 4 and 8 are rejected under the same grounds as claim 1 above.

Regarding Claim 5, in addition to the elements stated above regarding claim 1,
the combination further discloses:
listening while running and activating said digital audio system while running (col.

5 lines 30 — 50).

Regarding Claim 6, in addition to the elements stated above regarding claim 2,
the combination further discloses:
listening while running and activating said digital audio system while running (col.

5 lines 30 — 50).

Claim 7 is rejected under the same grounds as claim 6 above.

Regarding Claim 13, Alstatt discloses:

A wireless audio system (Fig. 1), comprising:

at least one audio transmitter operatively coupled to at least one audio source
(14),

said audio transmitter configured for wireless communication with at least one

audio receiver (24), said audio receiver comprising:
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at least one module adapted to reproduce said generated audio output (26), said
audio having been wirelessly transmitted from said at least one audio source
(transmission from 14 to 24 shown in fig. 1) virtually free from interference from multiple
wireless audio system transmitters operating in the wireless audio system spectrum to a
user providing a particular audio receiver user with independent audio in a shared
space with other wireless digital audio system users (it is obvious that there can be
multiple users of the Alstatt system in the same area; user can adjust the frequency to
avoid interference; col. 7 lines 1 - 12), wherein each of said wireless digital audio
system users utilize their own independent audio source (i.e. two users in the same
area using Fig. 1, each would have their own portable player 10), and their own
independent digital transmitter that associates with their own independent receiver.
(each receiver will receive the data from the frequency tuned to).

Alstatt fails to disclose

the system as a digital system;

said at least one digital audio transmitter comprising:

a differential phase shift keying (DPSK) module modulating signal of said audio
source output and a unique user code bit sequence being configured for code division
multiple access (CDMA) communication;

said digital audio receiver comprising:

a direct conversion module configured to capture the correct unique user code bit
sequence embedded in the received spread spectrum signal,;

a digital demodulator configured for CDMA communication;
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a digital-to-analog converter (DAC) generating an audio output; and

only associating with their own independent receiver.

However, digital CDMA transmissions of audio sources to headphones in devices
was notoriously well known in the art. For Example, Li teaches a system providing
CDMA communication of digital audio to headphone devices; col. 3 lines 20 — 33.

Replacing the FM transmitter/receiver implementation of Alstatt to use the digital
CDMA communication discloses:

the system as a digital system (i.e. digital audio; col. 2 lines 48 — 51); also A/D
conversion; col. 3 line 7);

said at least one digital audio transmitter (sending unit 100) comprising:

a module configured for code division multiple access (CDMA) communication
and adding a unique user code bit seqeunce (105, unique user code bit sequence
inherent in CDMA);

said at least one audio receiver comprising:

a direct conversion module configured to capture the correct unigue user code bit
sequence embedded din the received spread spectrum signal (202);

a digital-to-analog converter (DAC) generating an audio output (204); and

only associating with their own independent receiver (i.e. CDMA code channel;
cols. 5 and 6 in place of the FM fregeuncy).

It would have been obvious to one of ordinary skill in the art at the time the
invention was made to apply the digital CDMA wireless communication of Li to replace

the FM modulation communication as taught by Alstatt. Li clearly teaches the device for
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use in portable implementations such as music and headphone audio reproductions. Li
also teaches the outputs/inputs as standard audio jacks. Furthermore, doing so would
be simple substitution of one known element (i.e. digital CDMA transmitter/receiver) for
another (i.e. analog FM transmitter) to obtain predictable results (i.e. Alstatt w/ a digital
transmitter). Additionally, Li discloses a number of advantages of using digital
communication in col. 6.

Additionally, the combination fails to disclose the module as a differential phase
shift keying (DPSK) module. However, DPSK modulation is notoriously well known to
be used in CDMA communication. It would have been obvious to one of ordinary skill in
the art at the time of the invention to apply the DPSK modulation to the CDMA
implementation of the combination. One would have been motivated to do so to apply a
known technique (i.e. DPSK) to a known device (CDMA transmitter) to yield predictable
results (i.e. DPSK in CDMA, Li is silent as to the type of modulation used and it would
have been provided predictable results to use any number of known and obvious

technigues).

Claims 15, 17 and 19 are rejected under the same grounds as claim 13 above.

Regarding Claim 21, the combination of Alstatt in view of Li discloses all of the

claimed elements as shown in the rejection of claim 13.

The combination fails to explicitly disclose:
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the modulator as a direct sequence spread spectrum modulator as well as the
demodulator configured for DSSS CDMA communication. However, DSSS modulation
is notoriously well known to be used in CDMA communication. It would have been
obvious to one of ordinary skill in the art at the time of the invention to apply the DSSS
modulation to the CDMA implementation of the combination. One would have been
motivated to do so to apply a known technique (i.e. DSSS) to a known device (CDMA
transmitter) to yield predictable results (i.e. DSSS in CDMA, Li is silent as to the type of
modulation used and it would have been provided predictable results to use any number

of known and obvious techniques).

Claims 23 and 25 are rejected under the same grounds as claim 13 above.

Claims 14, 16, 18, 20, 22, 24, and 26 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Alstatt (U.S. Patent 5,771,441) in view of Li (U.S. Patent
6,781,977) and in further view of Lindemann (U.S. Patent Application Publication

2004/0223622).

Regarding Claim 14, 16, 18, 20, 22, 24 and 26, in addition to the elements

stated above regarding claim 13, 15, 17, 19, 21, 23 and 25, the combination fails to

explicitly disclose:
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wherein said digital demodulator is operatively coupled to a Viterbi decoder.
However, it is notoriously well known in the digital audio/wireless transmission art to use
a Viterbi decoder to perform error detection and correction; See Fig. 1 of Lindemann as
well as para 59. Applying this teaching to the combination would have been nothing
more than applying a known technique (i.e. viterbi decoding) to a known device
(wireless digital audio device) ready for improvement to yield predictable results (now

the combination has a viterbi decoder to provide some level of error correction).

Allowable Subject Matter

Claim 12 is allowed.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW C. FLANDERS whose telephone number is
(571)272-7516. The examiner can normally be reached on M-F 8:30 - 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Curtis Kuntz can be reached on (571) 272-7499. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-2197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Andrew C Flanders/
Primary Examiner, Art Unit 2614
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869 35 ("band pass filter" bpf) with "direct conversion §USPGPUB; OR OFF  2007/03/28
§ receiver" USPAT | 115:33
S70 8 69 and @ad< "20011221" USPGPUB, R OFF  2007/03/28
USPAT 16:55
S71 1 ("20030045235").FN. USPGPUB,  OR SOFF 2007/03/28
| USPAT 66




FAST Search History

S ("20040223622").PN. USPGPUB,  OR OFF 2007/03/28
L USPAT 16:20
1 ("5946343"). PN, USPGPUB, iR OFF 2007/03/28

3
3
A
A
3
B
3
3
4
3
B

USPAT

16:27

!
B
i
B
B
!
B
B
!
I
B
3
}

364

ll64_aryll

USPGPUB;
USPAT

OR

OFF

2007/03/28
16:27

N
"
I
0
R
"
0
0
B
0
a
0
0N
0

OR

74 "64-ary" near modulat§4 §USPGPUB; OFF 52007/ 03/28
! USPAT | 16:27
S8 46 S75and @ad< 2001120 USPGPUB,  {OR OFF  2007/03/28
| USPAT s : 16:27

3
3
3
B
3
}
B
3
3
B
3

(("4970637") or ("5790598")).PN.

US-PGPUB
USPAT

OR

OFF

207/07/16
09:58

3
B
3
I
!
B
!
3
B
!
B
2

(("4970637") or ("65790695") or
("20040223622")).PN.

US-PGPUB
USPAT

OR

OFF

2007/07/16
09:58

N
o
B
3
A
3
3
B
A
3
B
3

("2004/0223622"). URPN.

USPAT

OR

OFF

2007/07/16
11:25

3
3
B
B
3
3
4
3
B
3
3
B

("5771441") PN,

USPGPUB;
USPAT

OR

OFF

2007/07/16
11:25

i
i
i
i
i
B
i
i
B
i
B
3

60

('2236946" | "2828413" | "2840694" |
"3080785" | "3085460" | "3087117" |
"3296916" | "3579211" | "3743751" |
"3781451" | "3825666" | "3863157" |
"3901118" | "3906160" | "4004228" |
"4220826" | "4335930" | "4344184" |
"4369621" | "4430757" | "4453269" |
"4464792" | "4471493" | "4612688" |
"4647135" | "4721926" | "4794622" |
"4845751" | "4899388" | "4988957" |

URAN.

USPGPUB;

USPAT; USOCR |

|l5025704|l | |l5214568l|)IPNI OR (|l5771441l|)I %

OR

oF

2007/07/16
11:26

0"
0
R
3
R
"
0
0
0N
0
0
R
0
0
R

S81 and cdma

USPGPUB;
USPAT; USOCR

OR

OFF

2007/07/16

11:26
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3
1
B
3
A
B
B
A

\

("6678892").PN.

USFGPUB
USPAT

OR

v
lOFF
\
v
B
\
\
\
\

2008/05/20
1141

3
B
0
B
B
I
3
A
3
3
B

("20020072816").PN.

USPGPLB
USPAT

R

OFF

20810520
1424

I
0
0
:\885
3
0
B
N
0
b
N
B

"fuzzy logic" and modulat$b and filter and
(dpsk "phase shift key")

USPGPUB
USPAT

R

OFF

2008/06/06
09:20

N
0
0
R
"
0
0
B
0
a
0
0N
0

"455" clas. and "375" clas. and S85

USPGPUB;
USPAT

OR

OFF

52008/ 06/06
09:21

A
2
3
B
3
3
B
3
3
B
3
3

"10100351"

USPGPUB
USPAT

OR

OFF

:2008/06/06
11:49

3
3
B
B
3
}
B
3
3
B
3

("6,678,892").PN.

US-PGPUB,
USPAT

R

OFF

2008/06/06
12:38

("20030021429" | "20030076346" | USPGPUB,  {OR OFF  12008/06/06
"6867820").PN. USPAT 12:42
("4589134" | "4626892" | "5042070" | USPGPUB,  OR OFF 52008/06/06
"0b41638" | "5581621" | "5631850" | USPAT; USOCR 12:43
"5775939" | "6100936" | "6195438").PN. OR !

3
B
2
B
I
!
B
!
3
B
3
o
2

0
a
a
0
0
0
a
0
i
0
N

("6867820").URPN.

B
4
b
i
i3 1
B
B
B
4
B
B

"10648012"

USPGPUB
USPAT

OR

OFF

209/02/14
10:23

3
B
B
3
B
B
3
I
B
I
3
B

"12144729"

USPGPUB;
USPAT

OR

OFF

200902/14
1031

3
3
o
B
3
3
I
3
o
4
I
B

("5790595").PN.

USPGPUB;
USPAT

OR

OFF

2009/02/14
12:36

3
3
N
A
§894
3
3
A
3
N

("6676892").PN.

USPGPLB:
USPAT

OR

OFF

2009/02/14
12.97

B
B
B
B
A
A
A
3 5
N
A
B
i

('6678892").PN.

USPGPUB;
USPAT

OR

OFF

2009/05/26
07:51
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I
i
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3

1680

nortable and music and COMA and transmitter
§USPAT

and receiver

US-PGPUB;

OR

OFF

2009/09/01
113
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897 827 portable and music and COMA and transmitter USPGPUB;  OR OFF 20090901
and receiver and private USPAT 11:3
1857 portable and music and COMA and transmiter USPGPUB;  OR OF  2009/09/01
| and receiver and private and "fuzzy logic' ~ {USPAT 11:35
90 {SeBand @adc"2001 121" USPGRUB,  (OR OFF  2009/09/0f
USPAT | 1136
100 W 997 and @ade"2001 1221 USPGPLB;  OR OFF 2000901
e 11:36
S0t ("6678692").PN. USPGPUB,  {OR OFF  2009/09/01
USPAT 11:39
E§S102 1 ("6676892").PN. §USPGPUB; OR OFF ;2009/09/01
USPAT I
§§S103 Pl ("b5b5466" | "5771441" | "6058288" | §USPGPUB; OR OFF 52009/09/01
"6243645" | "6266815" | "6300880" | §USPAT; USOCR ;11:39
| '6317089') PN, OR (‘6676897 URPN. .
8104 63 ("2236946" | "2828413" | "2840694" | %USPGPUB; OR OFF 52009/09/01
| "3080785" | "3085460" | "3087117" | §USPAT; USOCR 511:42

"3296916" | "3579211" | "3743751" | § 5

"3781451" | "3825666" | "3863157" |

"3901118" | "3906160" | "4004228" |

|l4229826l| | ll4335930l| ’ ll43441 84” ’

"4369521" | "4430757" | "4453269" |

"4464792" | "4471493" | "4612688" |

"4647135" | "4721926" | "4794622" |

"4845751" | "4899388" | "4988957" |

"5025704" | "5214568").PN. OR ("5771441"),
A URAN, f | a
S105 10 ("20030045235" | "20040223622" | "5491839" iUSPGPUB; OR OFF 52009/09/01
| | "b771441" | "5790595" | "5946343" | iUSPAT; USOCR ;11:42

'6342844" | "6418658" | "6676892" | ° 5
"6982132").PN, | o
106 4453 uzy logic’ and @ad<"20011221" USPGPUB,  OR OFF  2009/09/01
i USPAT; USOCR 11:48
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107185919106 and transmiter USPGPLB,  OR OFF 2009/09/01
USPAT; USOCR 11:48
S108 691 5106 and portable USPCPLB,  (OR OFF  12009/09/01
USPAT; USOCR AR
5109 4 $106 and portable adj player USRGPUB,  (OR OF  2009/09/0f
USPAT; USOCR | 11:49
S0 0 "fuzy logic" with reciever USPGPUB, (R OF  2009/09/01
USPAT; USOGR | 11:50
ST W9 Muzzy logic” with recaiver USPGPUB;  OR OFF  2009/09/01
USPAT; USOCR | 11:50
St @ St and @ad<"20011221 USPGPUB;  OR OFF  12009/09/01
| USPAT 11:50
813 192 fuzy logic” same receiver USPGPLB,  (OR OFF  2009/09/01
USPAT; USOCR 1151
St14 72 S113and @ad<"20011221" USPGPLB,  OR OFF  2009/09/01
USPAT 1152
S5 7T (A019141" | "4229828" | "5264706"| USPGPUB;  {OR OF  2009/09/02
"SA045TT" | 5437057 | 55668516 | USPAT; USOCR 127

"5694467" | 5T71438" | "5T7H441" | |

5867223 | "5078689" | "6006115").PN. OR
| ("6424820"). URPN, | | E 5
SM6 34 8115 and @ade"2001 221" USPGPLB,  OR OF  2009/09/02
USPAT 11:28
11731 bluetooth with (headphone headset earphone  USPGPLB;  (OR OFF  2009/09/02
| "head phone" "head set" "ear phone”) with USPAT 11:32
B | cdma ; ;
Sig 2 $117 and @ad<"20011221" USPGPUB,  OR OF  2009/09/02
USPAT 11:32
8119 32 wircless with (headphone headset eaphone  USPGPUB,  {OR OFF  2009/09/02
% "head phone” "head set” "ear phone”) with  USPAT 11:33

odma % i
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S B Siaand Gake itz USPGPUB, R OFF 20090902
U USPAT I+

S121 57 (headphone headset earphone "head phone"  {USPGPUB,  OR OFF 52009/09/02
| *head set" "ear phone") with cdma USPAT 11:34

S22 10 12t and @edc"2001 221" USPGPLB; (R OFF  2009109/02
U 134

S0 Hoomaeney USPGPUB;  (OR OFF  2009/09/02
ﬁg USPAT 11:36

sS40 WO00056093 USPGPLB,  1OR OFF  2009/09/02
USPAT; 11:37
USOCR; FPRS
EPO; JPO;
DERWENT;
1B\ _TDB

8125 0 W0/0056093 USPGPUB,  OR OFF  12009/09/02
USPAT; 1137
USOCR; FPRS;
EPO; JPO;
DERWENT,
1BA_TDB

Sio6 2 (578t o ['5799006") AN USPGPUB, R OFF  2009/09/02
USPAT I
St7 ("6199076").PN. USPGPLB,  OR OFF 200909102
USPAT | 1351
S8 0 woolfork-earl.in. USPGPUB;,  OR OFF  2009/11/23
USPAT i
8129 3 wookorkcin USPGPUB, (R OF  2009/11/23
P USPAT 11:44
5139 ('7412294") PN, USPGPLB,  OR OFF  2010/01/11
USPAT 2

EAST Search History (I nterference)
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Ref# [Hits Search Query DBs Default Operator Plurals {Time Stamp
§S13o 0 woolfork-earl.n. USPAT; UPAD OR OFF  200/11/23 11:44
3 {1 wooforke$in USPAT; UPAD {OR OFF  12009111/23 11:44
Si32 195 {(700/94).00LS P OR OFF  12009/11/23 11:59
§§s133 25 ((700/94) or (455/3.06)).CLS. {PAD  OR OFF  2010/01/11 11:18
6/1/2010 10:11:17 AM
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 12570343 WOOLFORK, C. EARL
Examiner Art Unit
ANDREW C FLANDERS 2614
SEARCHED
Class Subclass Date Examiner
SEARCH NOTES
Search Notes Date Examiner
Reviewed and repeated search history (including class search) of Parent 1/11/10 acf
Application 12/144,729
eDan EAST and PALM inventor search for double patenting 1/11/10 acf
updated 6/1/10 acf
INTERFERENCE SEARCH
Class Subclass Date Examiner

/ANDREW C FLANDERS/
Primary Examiner.Art Unit 2614

U.S. Patent and Trademark Office Part of Paper No. : 20100601
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination {RCE) Approved for use through 87/31/2812. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduclion Act of 1985, no persons are required fo respond fo a collection of information uniess it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
{Submitted Only via EFS-Web)

Application Filing Docket Number Art

Number 12570343 Date 2008-09-30 (if applicable) 16284 Unit 2614
First Named C. Earl Woolfork Examiner Andrew C. Flanders

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Reguest for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply t¢ any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW USPTC GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: if the RCE is proper, any previously filed unentered amendments and amendmenis enclosed with the RCE will be eniered in the order

in which they were filed unless applicant instructs otherwise. If applicant does not wish {o have any previously filed unentered amendmenti(s}

entered, applicant must request non-eniry of such amendment{s).

D Previously submitted. If a final Office action is cutstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

3:} Consider the arguments in the Appeal Brief or Reply Brief previously filed on

] Other

Enclosed

Amendment/Repiy
Information Disclosure Statement {IDS}

D Affidavii{s) Declaration{s)

[] Other

MISCELLANEOUS

D Suspension of action on the above-identified applicafion is requested under 37 CFR 1.103(c) for a pericd of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e} is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, o
Deposit Account No 504576

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature
[1 Applicant Signature

EFS - Web2.1.15
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Doc code: RCEX

Doc description: Request for Continued Examination {(RCE)

PTO/SB/30EFS (07-09)
Approved for use through 07/31/2812. OMB 05651-0031
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduclion Act of 1985, no persons are required fo respond fo a collection of information uniess it contains a valid OMB control number.

Signhature of Registered U.S. Patent Practitioner

Signature

/Megan Lyman/

Date (YYYY-MM-DD) | 2010-08-04

Name

Megan Lyman

Registration Number | 57054

This collection of infornation is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is {o
file {and by the USPTO to process) an application. Confidentiality is govermned by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of ime you require to complete this form andfor suggestions for
reducing this burden, shouild be sent to the Chief information Cfficer, U S. Patent and Trademark Office, U.S. Departiment of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in compieting the form, call 1-800-PT0O-9199 and seiect option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form relaied to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2{b){2); (2) furnishing of the information
solicited is voluntary; and {3} the principal purpose for which the information is used by the U.5. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.B.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record refated to an Intemational Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Alomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, o the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2804 and
2906. Such disclosure shall be made in accordance with the GSA regulafions governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or polential violation of law or regulation.

EFS - Web2.1.15

SONY Exhibit - 1002 - 0125



Application No.: 12/570,343
Attorney Docket No.: 1028.4

REQUEST FOR REEXAMINATION AND RESPONSE TO THE FINAL
REJECTION DATED 06/07/10

RESPONSE TO REJECTION OF CLAIMS 1 -11, 13-26 UNDER 35 U.S.C. 103

A finding of obviousness requires that “the differences between the subject matter
sought to be patented and the prior art are such that the subject matter as a whole would
have been obvious at the time the invention was made to a person having ordinary skill in
the art to which the subject matter pertain.” 35 U.S.C. §103(a). In KSR Int’l Co. v.
Teleflex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385 (2007), the Supreme Court stated that
the factors set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966),
control an obviousness inquiry: (1) the scope and content of the prior art; (2) the
differences between the prior art and the claimed invention; (3) the level of ordinary skill
in the art; and (4) objective evidence of nonboviousness. KSR, 127 S. Ct. at 1734, 82
USPQ2d at 1388 (quoting Graham, 383 U.S. at 17-18, 14 USPQ at 467).

The KSR Court rejected a rigid application of the "teaching, suggestion, or
motivation [TSM]" test previously applied by the Court of Appeals for the Federal
Circuit. KSR, 127 S. Ct. at 1739 USPQ2d at 1395. However, the Supreme Court
affirmed that it is "important to identify a reason that would have prompted a person of
ordinary skill in the relevant field to combine the elements in the way the claimed new
invention does...because inventions in most, if not all, instances rely upon building blocks
long since uncovered, and claimed discoveries almost of necessity will be combinations
of what, in somc scnsc, is alrcady known." KSR, 127 S. Ct. at 1741, 82 USPQ2d at 1396.
Once the Graham factors have been addressed, the Examiner may apply the TSM test,
asking whether (1) a teaching, suggestion or motivation exists in the prior art to combine
the references cited, and (2) one skilled in the art would have a reasonable expectation of
success. See USPTO Guidelines at 57534.

Further, in order to establish prima facie obviousness of a claimed invention, all
the claim limitations must be taught or suggested by the prior art. /n re Royka, 490 F.2d
981, 180 USPQ 580 (CCPA 1974). Additionally, in considering a prior art reference, the
reference must be considered in its entirety, i.e., as a whole, including portions that would
lead away from the claimed invention. WL. Gore & Associates, Inc. v. Garlock. Inc., 721

F.2d 1540,220 USPQ 303 (Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984). Morecover,
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Application No.: 12/570,343
Attorney Docket No.: 1028.4

it is improper to combine references where the references teach away from their
combination. In re Grasselli, 713 F.2d 731,743,218 USPQ 769, 779 (Fed. Cir. 1983).
Indeed, "an applicant may rebut a prima facie case of obviousness by showing that the
prior art teaches away from the claimed invention in any material respect.” In re
Peterson, 315 F.3d 1325, 1331 (Fed. Cir. 2003) (Emphasis added).

Moreover, a prior art reference is only appropriate where the “invention as a
whole would be obvious to a person of ordinary skill in the field.” In re Kumar, 418 F.3d

1361, 76 USPQ2d 1048, 1053 (Fed. Cir. 2005).

Claims 1-11, 13, 15, 17, 19, 21, 23 and 25 rejected as unpatentable over Altstatt in view
of Li

The obviousness rejection is that the digital wireless communication of Li could
be replaced by the FM modulation communication taught in Altstatt. Li is cited for
teaching a device for use in portable implementations. It is stated that doing so is the
substitution of one known element (i.c., the digital CDMA transmitter/receiver) for
another (i.c., analog FM transmitter) to obtain predictable results. The Applicant
respectfully disagrees.

Altstatt does not disclose a direct one-to-one digital transmitter-to-headphone
communication link. Thus, Altstatt cannot realize the benefits of such a digital link as
asserted (Examiner Office Action Mailed 08-09-2005, page 6: “However the system of
Altstatt is an analog transmission system that, in operation, lacks the benefits of a
digitally encoded and transmitted audio signal” and Office Action Mailed 05-17-2006,
page 6 and Office Action Mailed 10-02-2006, page 10: “However, the system of Altstatt
an analog transmission system that, opcration lacks the benefits digitally encoded and
transmitted audio signal.””). Additionally, Li clearly discloses a cellular communication
system (Li col. I Ins. 57 — 63 “CDMA digital cellular communications system ...,” col.
6 Ins. 55 - 62 “IMT 2000 .. .1S95 ... CDMA 2000). IMT 2000, IS95 and CDMA 2000
are all cellular (i.e., cell phone) standards and each requires the centralized control of a
base station for operation. Li’s centralized control base station system does not disclose a

dircct onc-to-onc transmitter-to-hcadphone communication link.
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Application No.: 12/570,343
Attorney Docket No.: 1028.4

Applying “the digital CDMA wireless communication of Li to replace the FM
modulation communication as taught by Alstatt,” as stated on page 6 of the Final
Rejection (FRJ) mailed 06/07/2010, requires the centralized control of the cellular base
station taught by Li (Li col. 7 Ins. 9 — 17 “The exchange or the service-providing unit of
the mobilc net can store various multichannel sounds nceded by uscrs, ¢.g. a great
amount of MP3 music data. On request of users, the exchange or the service-providing
unit of the mobile net sends the suitable data to the wideband CDMA base station, by
which the multichannel data, e.g. MP3 music data, is transmitted to the multichannel
mobile equipment through the radio interface of the wideband CDMA). Li teaches the
cellular base station approach for “bi-directional” sound communication and interference
suppression (Li col. 1 Ins. 57 — 63 “CDMA digital ccllular communications systcm can,
with large system capacity only restricted by interference ... providing bi-directional ...
sound.”). As aresult, the Altstatt/[Li combination stated in the FRJ requires the cellular
base station to meet the interference mitigation claim language “virtually free from
interference from device transmitted signals operating in the portable wireless digital
audio system spectrum” as found in Claims 3-5, 9, 10, 13, 14, 21 and 23.

Regarding Claim 1, page 5 of the FRJ suggests the Altstatt/Li combination
obviates the invention by “Replacing the FM transmitter/receiver implementation of
Alstatt to use the digital CDMA communication,”. Page 6 of the FRJ continues with
“sending unit 100”/receiving unit 200 representing the invention’s digital audio
transmitter/receiver respectively. This Altstatt/Li combination fails to obviate the
invention based on at least the following. The following explanation is applicable not
only to Claim 1, but to the other remaining Claims (2-11, and 13, 15, 17, 21, and 23) that
stand r¢jected under the Altstatt/Li combination.

Moreover, for Li’s sending unit 100 to communicate with receiving unit 200
without interference anomalies, the centralized control of a base station is required (Li
col. 1 Ins. 57 — 63, col. 6 Ins. 55 — 62 and Li col. 7 Ins. 9 — 17 as referenced above),
especially when there exists at least one other “sending unit 100 in the vicinity. The
Altstatt/Li combination does not suggest a portable audio system that includes a mobile

transmitter and mobile receiver with a distributed architecturce to one of ordinary skill.
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Indeed there is no motivation for one of ordinary skill to combine Altstatt and Li as the
end product would not suggest the present invention.

To further support this position, the Examiner is referred to the underlined portion
of Exhibit I (herein attached) “From WPANS to Personal Networks Technologies and
Applications” where it is stated: “A wircless network can be distributed or centralized.
Distributed networks are those where each device accesses the medium individually and
transmits the data without any central control . . . . Centralized network architecture has
one network element, which controls the communication of various devices.” The claim
language “configured for independent CDMA communication operation” (as seen in
Claims 1, 3-9, 13, 15, 21, and 23) reflects the distributed architecture and is supported by
the specification of 10/027,391 application in paragraph 0016. (“This ... (CDMA) may
be used to provide each user independent operation.” (as well as other portions of the
specification)).

Within the invention, the task of each receiver, among other things, is to mitigate
interference in the vicinity in order to receive the correct transmission successfully.
Thus, the direct conversion receiver (DCR) disclosed in the present invention (as recited
in Claims 3-7, 9, 10, 13, 15, 17, 21, and 23) utilizes, among other things, “timing and
synchronization to capture the correct bit sequence embedded in the received spread
spectrum signal” (Parent Application 10/027,391 paragraph 0015). Further support for
this language is contained in paragraph 0016 of the 10/027,391 application, where it
states: “Other code words from wireless digital audio systems 10 may appear as noise to
a particular audio receiver 50. This may also be true for other device transmitted signals
operating in the wireless digital audio system 10 spectrum.” Moreover, Patent 7,412,294
col. 3 Ins. 32-34 statc: “The battery powered transmitter 20 sends the audio music
information to the battery powered receiver 50 in digital packet format.”

When packets are communicated over a wireless link it may be referred to as
packet radio. The underlined section of the text “Wireless Communications Principles &
Practice” has been provided for clarification. (please see Exhibit II: ... called packet
radio when used over a wireless link . . . . This benefit is valuable for the case of mobile
scrvices where the available bandwidth is limited. The packet radio approach supports

intelligent protocols for data flow control and retransmission, which can provide highly
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reliable transfer in degraded channel conditions.”). While other code words and/or other
device transmitted signals are in the vicinity they can create associated noise channel
conditions at the receiver that may prevent the capture of the packet with the correct bit
sequence. Based on the above disclosures, it is ¢lear that both intended and unintended
sprcad spectrum packet signals can appear at the recciver, but only the packet with the
correct bit sequence is captured by the DCR. Moreover, there exists several data delivery
types (for clarification, please see section 16.2.1, of the book from Vijay Garg entitled
Wireless Communications and Networking, (relative to the CDMA2000 cellular
communication taught by Li) accessible on the following Google books website:
http://books.google.com/books?id=UE2wEcONTBSC&pg=PA544&lpg=PA544&dq=cdm
a2000+isdn&sourcc=bl&ots=pB26¢cq6oLc&sig=nzlcT7D4Q P-
KFMduSkb9ob5015s&hl=en&ei=1Zw8TKzcHZL4swOgOluDaCg&sa=X&oi=book_result
&ct=result&resnum=2&ved=0CBoQ6 AEWAQ#v=onepage&q=cdma2000%20isdn& f=fa
Ise).

That source states: “End user data-bearing services. Services that deliver any
form of data on behalf of the mobile end user, including packet data (e.g., IP service),
circuit switched data services (¢.g., B-ISDN emulation services), and SMS. Packet data
services conform to industry standard connection-oriented and connectionless packet data
including IP-based protocols (e.g., transmission control protocol (TCP) and user data
protocol (UDP) and OSI connectionless interworking protocol (CLIP)). Circuit-switched
data services that emulate international standards-defined, connection-oriented services
such as asynchronous (async) dial-up access, fax, V.120 rate-adapted ISDN, and B-ISDN
services.” Of these data delivery types available, the Altstatt/Li combination does not
disclosc or suggest a digital packet format for audio information as is included in the
claim language and does not obviate the invention. The digital packet claim language is
recited in Claims 1-7, 9, 10, 13, 15, 17, 21, and 23.

Moreover, within the scope of the invention (based on paragraphs 0015 and 0016
of the 10/027,391 application, as well as Patent 7,412,294 column 3 lines 32-34), the
DCR accounts for, among other things, (1) relevant timing metrics to capture the packet
with the correct bit sequence ecmbedded in the received spread spectrum signal within a

in-motion transmitter, in-motion receiver, distributed architecture and (2) relevant
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synchronization metrics to capture the packet with the correct bit sequence embedded in
the received spread spectrum signal within a in-motion transmitter, in-motion receiver,
distributed architecture. Claims 3, 5,9, 10, 13, 15, 21, and 23 recite the “direct
conversion module configured to capture packets .. ..” It should be noted that
synchronization includes forms of acquisition and tracking (plcasc reference underlined
section of Exhibit III taken from “Digital Communications Techniques Signal Design and
Detection”). As a result, timing and synchronization, to capture the intended signal
components, has been disclosed and broadly covers all types of timing and
synchronization distributed architecture techniques to perform such a task.

Regarding Claim 13, the Altstatt/Li combination does not disclose a direct
conversion rcceiver (DCR) as stated on page 9 in the FRJ where Li’s clement “(202)” is
referenced. There is no evidence that Li’s item 202 (*wideband CDMA demodulator”) is
a DCR. The DCR disclosed in the present invention, among other things, performs direct
down conversion from radio frequency (RF) to baseband (or very near baseband), thus,
omitting intermediate frequency (IF) down conversion components that are often used.
The invention utilizes the DCR for, among other things, down conversion from RF-to-
baseband (or very near baseband), eliminating unnecessary IF components, which
reduces the size and power consumption of the module. The Altstatt/Li combination does
not disclose a DCR nor does it suggest the use of a DCR within the invention. Because
one of ordinary skill would not look to Alstatt and Li to create the present invention with
any reasonable expectation of success, the obviousness rejection should be removed.

In addition, the use of the DCR in the invention, suppresses aliasing noise effects
by use of the anti-aliasing filters (typically low pass filters or some version thereof)
located within the DCR, thus, aiding to preserve the fidelity of the transmitted high
quality audio signal. The Altstatt/I.i combination does not teach or suggest a DCR, thus,
cannot realize the benefits of the claim language “a direct conversion module configured
to capture the packet with the correct bit sequence embedded in the received spread
spectrum signal.” (contained in Claims 3-7, 9, 10, 13, 15, 17, 21, and 23). Neither Li,
Altstatt, Lindemann (Lindemann discloses in paragraph 0057 “In the RF receiver
cmbodiment of FIG. 3, ..., The RF Downconverter 302 modulates the RF signal, using a
sinusoid generated by the RF VCO 310, down to IF frequency. The IF signal is further
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down modulated by the IF Demodulator 303. The output of the IF Demodulator is a
complex signal consisting of I and Q--real, imaginary--running at the Chip Rate’’) nor any
combination of the three teach, suggest, or disclose the DCR of the present invention.
Claims 3-7, 9, 10, 13, 15, 17, 21, and 23 should be in allowance on the presence of the
DCR alone.

Finally, intersymbol interference (ISI) distorts the audio signal content, causing a
major obstacle to the transmission of high data rate audio from an in-motion transmitter
to an in-motion receiver. Referring to the underlined sections of the Exhibit IV text
“Adaptive Filter Theory,” Second Edition, by Simon Haykin, ISI “is caused by dispersion
in the transmit filter, the transmission medium, and the receive filter ... we usually find
that intersymbol interference is the chief determining factor in the design of high-data
rate transmission systems ... intersymbol interference, if left unchecked, can result in
erroneous decisions when the sampled signal at the channel output is compared with
some preassigned threshold by means of a decision device.”

Within the present invention, both the digital audio transmitter and digital audio
receiver may be in motion (see Claims 1, 3, 5, 6, 7, 8, 10, 15, 17, and 23), thus, the
relative position and velocity of both the transmitter and receiver (both in-motion
transmitter and in-motion receiver present spatial and temporal variations) will be
constantly changing (e.g., a person running with the wireless digital audio system).
Because ISl results when the in-motion digital audio transmitter attempts to communicate
high symbol rate audio to the in-motion digital audio receiver, ISI must be suppressed.
The present invention mitigates ISI to maintain fidelity of the high data rate audio signal
while the in-motion transmitter is in communication with the in-motion receiver. The ISI
mitigation is performed by, among other things, the claimed encoder (“an cncoder with
means to encode said original audio signal representation to reduce intersymbol
interference”) and decoder (*‘a decoder with means to decode the applied reduced
intersymbol interference coding of said original audio signal representation”) (Claims 3,
5,6,79-11, 13, and 21). The Altstatt/L.i combination does not disclose or suggest an
encoder/decoder pair for the reduction of ISI within an in-motion transmitter and in-
motion receiver high symbol rate audio system. The claims should be in allowance on

the presence of the encoder and decoder language alone.

SONY Exhibit - 1002 - 0132



Application No.: 12/570,343
Attorney Docket No.: 1028.4

These explanations and amendments remove the obviousness arguments for all
remaining Claims 1-11, and 13, 15, 17, 21, and 23. Thus, for at least the reasons
provided above, the prior art references are deficient in suggesting that their combination
could produce the present invention, and the remaining Claims should be in allowance.

Without assenting to the rejections, the applicant has cancclled claims 14, 16, 18-
20, 22, and 24-26.

August 3,2010
Respectfully Submitted,

Megan E. Lyman, Registration No. 57,054
1816 Silver Mist Ct.

Raleigh, NC 27613

(919) 341-4023
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CLAIMS
[ claim:
1. (Amended) A portable wireless digital audio system for digital transmission

of an original audio signal representation from a portable audio source to a portable

digital audio headphone receiver, said portable wireless digital audio system

comprising;:
at—least—one a digital audio transmitter, capable of mobile operation,
transmitting a unique user code with said original audio signal representation in

packet format, wherein said digital audio transmitter is operatively coupled to at
least-ene said portable audio source, said atleast-ene digital audio transmitter

comprising:

a digital modulator configured for independent code division multiple access
(CDMA) communication gperation;

said digital audio transmitter configured for direct digital wireless

communication with atleast-one said portable digital audio headphone receiver,

wherein said headphone receiver is configured to receive said unique user code
with said original audio signal representation in packet format, said portable digital
audio headphone receiver comprising:

an embedded fuzzy logic detector wherein the fuzzy logic detector
activates fuzzy logic rules and performs a defuzzification operation to enhance

detection of the unique user code;
a digital demodulator configured for independent CDMA

communication gperation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and
at-least-ene a module adapted to reproduce said generated audio output,said
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2. (Amended) A wireless digital audio headphone comprising:

at—least—one a_digital audio receiver configured for—digital-wireless

audio-transmitter to receive a unique user code bit sequence and a original audio
signal representation in the form of packets;

an embedded fuzzy logic detector wherein the fuzzy logic detector activates
fuzzy logic rules and performs a defuzzification operation to enhance detection of
the unigue user code bit sequence;
liital d 1l i | for CDMA cation:
a digital-to-analog converter (DAC) generating an audio output of the

received original audio signal representation; and
at-Jeast-one a module adapted to reproduce said generated audio output.
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3. (Amended) A portable wireless digital audio transmitter system for digital

transmission of an original audio signal representation from a portable audio source

to a portable digital audio headphone receiver, said portable wireless digital audio
system comprising: eonfigured to-couple to-an-audio player,and wirelessly transmit

ode—div op—m n]e o DMA aYaalaalllas a%e o1 Nnd naue o

a digital audio transmitter operatively coupled to said portable audio source

and transmitting a unique user code bit sequence with said original audio signal
representation in packet format, wherein said digital audio transmitter operatively
coupled to said audio source is capable of mobile operation, said digital audio
transmitter comprising: said-pertable wireless digital audio-transmitter comprising:

an encoder operative to encode said original audio signal representation to

reduce intersymbol interference;
a digital modulator module configured for independent CDMA

communication gperation;

said digital audio transmitter configured for direct digital wireless
communication with said portable digital audio headphone receiver, said portable
digital audio headphone receiver comprising: atleast ene digital

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code bit sequence;

a digital demodulator configured for independent CDMA communication
operation;

a decoder operative to decode the applied reduced intersymbol interference
coding of said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and
atleastone a module adapted to reproduce said generated audio output, said

audio having been wirelessly transmitted from said portable audio source and
reproduced virtually free from interference. audio-eutputgenerated-by said-audie
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4, (Amended) A wireless digital audio headphone system, comprising:

a portable digital audio headphone receiver configured to receive a unique
user code bit sequence and a original audio signal representation in the form of
packets, said portable digital audio headphone receiver comprising:

a direct conversion module configured to capture said packets embedded in
the received spread spectrum signal;

a_digital demodulator configured for independent CDMA communication
operation;

a _decoder operative to decode reduced intersymbol interference coding of
original audio signal representation;

a_digital-to-analog converter (DAC) generating an audio output of said
original audio signal representation; and

atJeast-ene a module adapted to reproduce said generated audio output in
response to the unique user code bit sequence being recognized.
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5. (Amended) A portable wireless digital audio system for digital transmission
of an original audio signal representation from a portable audio source to a portable
digital audio headphone receiver, said portable wireless digital audio system

a digital audio transmitter operatively coupled to said portable audio source

and transmitting a unique user code bit sequence with said original audio signal

representation in packet format, wherein said digital audio transmitter operatively

coupled to said audio source is capable of mobile operation, said digital audio

transmitter comprising:

an __encoder operative to encode said original audio signal

representation to reduce intersymbol interference;

a channel encoder and interleaver to reduce transmission errors;

a differential phase shift keying (DPSK) modulator being configured for
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independent code division multiple access (CDMA) communication operation;

said digital audio transmitter configured for direct digital wireless
communication with said portable digital audio headphone receiver, said portable
digital audio headphone receiver comprising:

a direct conversion module configured to capture packets embedded

in the received spread spectrum signal, the captured packets corresponding to the

unique user code bit sequence;

a digital demodulator configured for independent CDMA

communication operation;

a viterbi decoder and de-interleaver generating a corresponding digital

output;

a decoder operative to decode the applied reduced intersymbol

interference coding of said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and

atleast one a module adapted to reproduce said generated audio

output, said audio having been wirelessly transmitted from said portable audio

source virtually free from interference from device transmitted signals operating in

the portable wireless digital audio system spectrum. audie-transmitter-operatively
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6. (Amended) A method for listening to—anaudio—eutput—with-a portable
wireless digital audio system while running comprisingthe steps—of:—for digital
transmission of an original audio signal representation from a portable audio source
to a portable digital audio headphone receiver, said portable wireless digital audio
system comprising:

a digital audio transmitter operatively coupled to said portable audio

source and transmitting a unique user code with said original audio signal

representation in packet format, wherein said digital audio transmitter coupled to

said audio source is capable of mobile operation, said digital audio transmitter

comprising:

a encoder operative to encode said original audio signal representation

to reduce intersymbol interference;

a digital modulator configured for independent code division multiple

access (CDMA) communication operation ef-the-audio-output-of said- audio-player
and addi . | ntain fidelity of said audi and

SONY Exhibit - 1002 - 0153



Application No.: 12/570,343
Attorney Docket No.: 1028.4

comprising:_said digital audio transmitter configured for direct digital wireless

communication with said portable digital audio headphone receiver, said portable

digital audio headphone receiver comprising:

an _embedded fuzzy logic detector wherein the fuzzy logic detector
activates fuzzy logic rules and performs a defuzzification operation to enhance
detection of the unique user code;

a direct conversion module configured to capture packets embedded

in the received spread spectrum signal, the captured packets corresponding to the

detected unique user code;

a__digital demodulator configured for independent CDMA
communication operation;

a_decoder operative to decode the applied reduced intersymbol

interference coding of said original audio signal representation;

atleastone a module adapted to reproduce audio of said original audio

signal representation. an—audio—receiver—operative—to—receive—the CDMA

7. (Amended) A method for-listening to-anaudio-eutput-with-a portable

SONY Exhibit - 1002 - 0154



Application No.: 12/570,343
Attorney Docket No.: 1028.4

wireless digital audio system for digital transmission of an original audio signal

representation from a portable audio source to a digital audio headphone, said

portable wireless digital audio system comprising: by-auser-in-meotionresulting

a digital audio transmitter operatively coupled to said portable audio source

and transmitting a unique user code bit sequence with said original audio signal

representation in packet format, wherein said digital audio transmitter coupled to

said audio source is capable of mobile operation, said digital audio transmitter
comprising: aetivating—said—wireless—digital audio—system during —individual

an encoder operative to encode said original audio signal

representation to reduce intersymbol interference;

a differential phase shift keying (DPSK) modulator being configured for
independent code division multiple access (CDMA) communication operation: a

source—output;—and said digital audio transmitter configured for direct digital

wireless communication with said portable digital audio headphone receiver, said

portable digital audio headphone receiver comprising: said-digital audio-transmitter

an embedded fuzzy logic detector wherein the fuzzy logic detector activates

fuzzy logic rules and performs a defuzzification operation to enhance detection of

the unique user code bit sequence;

a direct conversion module configured to capture packets embedded

in the received spread spectrum signal, the captured packets corresponding to the

detected unique user code bit sequence;

a digital demodulator configured for independent CDMA

communication operation;
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a_decoder operative to decode the applied reduced intersymbol

interference coding of said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation: and atleast—ene a module adapted to

reproduce said generated audio output. an-audie-receiver-operative-to-receive-the

DMA ommuni 10D an arharain ha niaue o aoda 1 aco
A o€ 0

8. (Amended) A portable wireless digital audio system for digital transmission

of an original audio representation from a portable audio source to a digital audio

receiver, said portable wireless digital audio system comprising:

atleast-ene a mobile digital audio transmitter operatively coupled to atleast
one said portable audio source, said atleast-ene mobile digital audio transmitter
configured to transmit a unique user code with the original audio representation;
Ligital Lulator G | for lo divisi Itip]
{EDMAY
cation andaddi . Jo:
atleast-ene a mobile digital audio receiver configured for direct digital

wireless communication with said atleast-ene mobile digital audio transmitter, said
atleast-one mobile audio receiver comprising:

an embedded fuzzy logic detector wherein the fuzzy logic detector

activates fuzzy logic rules and performs a defuzzification operation to enhance

detection of the unique user code;

10
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a digital demodulator eenfigured-for CPMA-communication;

a digital-to-analog converter (DAC) generating an audio output of said

original audio representation; and

at-least-one a module adapted to reproduce said generated audio

9. (Amended) A portable wireless digital audio system for digital transmission

of an original audio signal representation from a portable audio source to a digital
audio headphone, said portable wireless digital audio system comprising:

a portable digital audio transmitter configured to couple to said portable
audio source and transmitting a unique user code bit sequence with said original
audio signal representation in packet format, said digital audio transmitter
comprising:

an encoder operative to encode said original audio signal representation to
reduce intersymbol interference; and

a digital modulator configured for independent code division multiple access
(CDMA) communication operation; and a—pertable—digital audio—transmitter

audio transmitter configured for direct digital wireless communication with said
digital audio headphone, said digital audio headphone comprising:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique

11
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user code bit sequence;

a digital demodulator configured for independent CDMA communication

operation;

a decoder operative to decode the applied reduced intersymbol interference

coding of said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and
atleastene a3 module adapted to reproduce said generated audio output, an

said audio

having been wirelessly transmitted from said portable audio source virtually free
from interference from device transmitted signals operating in the portable wireless
digital audio system spectrum.

10. (Amended) A wireless digital audio headphone for receipt of a unique user

code and a digital audio music representation signal in the form of a packet, said

wireless digital audio headphone system; comprising:

a digital audio receiver, capable of mobile operation, configured for

direct digital wireless communication with a mobile digital audio transmitter;
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(CDMA " L utilizi , ‘o bi ;
\d_dicital y . Q L for_dieital _wirel
. thoat ivital audi ver. said digital audi ,
ising:

a direct conversion module configured to capture packets embedded

in the received spread spectrum signal, the captured packets corresponding to the

unique user code;

a digital demodulator module configured for independent code
division multiple access (CDMA) communication operation; and

a decoder operative to decode the applied reduced intersymbol

interference coding of said audio music representation signal;

a digital-to-analog converter (DAC) generating an audio output of said
digital audio music representation signal; and at-least-ene a module adapted to
reproduce said generated audio output; in response to the unique user code bit

sequenee is being recognized, said-audie-having-been-wirelessly transmitted-from

=l 'a a! a¥a om ahefa arance om—m nle DMA 1w ala

11. (Amended) A wireless digital audio_transmitter system operatively coupled

to a portable audio source and configured to transmit a unique user code and an
original audio signal representation in the form of packets, wherein said digital
audio transmitter coupled to said audio source, and configured to be communicable
with a mobile receiver, is capable of being moved in any direction during operation,
said wireless digital audio transmitter comprising:

an encoder operative to encode said original audio signal representation to
reduce intersymbol interference;

13
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a channel encoder to reduce transmission errors: and

a_digital modulator module configured for independent code division

multiple access (CDMA) communication operation.

12. (Amended) A wireless digital audio receiver comprising;:

an embedded fuzzy logic detector wherein the fuzzy logic detector activates
fuzzy logic rules and performs a defuzzification operation in response to a received

unique user code to enhance detection of the unique user code;

a direct conversion module being configured to capture the correct unique

user code bit sequence embedded in [[the]] a received CDMA signal;

a digital demodulator adapted to process output from said direct conversion

module;

a digital-to-analog converter (DAC) generating an audio output wherein if the
unique user code bit sequence corresponding to the decoded and converted digital

signal is recognized, said audio output having been wirelessly transmitted, said

14
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audio output reproduced virtually without interference when operated in a shared
space containing at least one other user of a wireless device utilizing code division

multiple access (CDMA) communication.

13. (Amended) A portable wireless digital audio system for digital

transmission of an original audio signal representation from a audio source to a

digital audio receiver, said portable wireless digital audio system comprising:

a digital audio transmitter operatively coupled to said audio source and
transmitting a unique user code with said original audio signal representation in
packet format, wherein said digital audio transmitter coupled to said audio source
and is capable of being moved in any direction during operation, said digital audio
transmitter comprising:

an encoder operative to encode said original audio signal representation to
reduce intersymbol interference;

an interleaver to reduce transmission errors;

a_digital modulator module configured for independent CDMA
communication operation;

said digital audio receiver capable of being moved in any direction during
operation, is in direct communication with said digital audio transmitter, said digital
audio receiver comprising:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique

user code;

a_digital demodulator configured for independent CDMA communication
operation;

an de-interleaver generating a corresponding digital output;

a decoder operative to decode the applied reduced intersymbol interference
coding of said original audio signal representation;

a_digital-to-analog converter (DAC) generating an audio output of said
original audio signal representation; and

atleastone a module adapted to reproduce said generated audio output, said

15
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audio having been wirelessly transmitted from said audio source virtually free from

interference from device transmitted signals operating in the portable wireless

digital audio system spectrum.

14. (Canceled)

15. (Amended) A wireless digital audio headphene receiver, capable of mobile
operation, configured to receive a unique user code and a original audio signal
representation in the form of packets, the wireless digital audio receiver further
configured to be communicable with a mobile digital audio transmitter, said
wireless digital audio receiver comprising:

16
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a direct conversion module configured to capture packets embedded in the

received spread spectrum signal, the captured packets corresponding to the unigue

user code;

a digital demodulator configured for independent CDMA communication

operation;

a decoder operative to decode reduced intersymbol interference coding of

said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and

atleastone a module adapted to reproduce said generated audio output, said
audio having been wirelessly transmitted from a portable audio source virtually free
from interference from device transmitted signals operating in the digital wireless
audio receiver spectrum.
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16. (Canceled)

17. (Amended) A portable wireless digital audio transmitter configured-—to
eoupleto—an—audio—player, operatively coupled to a portable audio source and

conficured to transmit a unique user code and an original audio signal

representation in the form of packets, wherein said digital audio transmitter
coupled to said audio source, and configured to be communicable with a mobile
receiver, is capable of being moved in any direction during operation, said wireless
digital audio transmitter and-wirelessly transmit-acode-divisionmultiple aceess

said-portable wireless-digital audie-transmitter comprising:
an encoder operative to encode said original audio signal representation to
reduce intersymbol interference;

an interleaver to reduce transmission errors;

a digital modulator module configured for C€BMA —ecemmunication;
independent code division multiple access (CDMA) communication operation and

utilizing differential phase shift keving (DPSK) to modulate said original audio signal

representation.
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18. (Canceled)

19. (Canceled)

20. (Canceled)

21. (Amended) A portable wireless digital audio system for digital

transmission of an original audio signal representation from a audio source to a
digital audio receiver, said portable wireless digital audio system comprising:

a digital audio transmitter operatively coupled to said audio source
and transmitting a unique user code with said original audio signal representation
in packet format, wherein said digital audio transmitter coupled to said audio
source is capable of being moved in any direction during operation, said digital
audio transmitter comprising:

an encoder operative to encode said original audio signal

representation to reduce intersymbol interference;

a digital modulator module configured for independent code division

multiple access (CDMA) communication operation and utilizing differential phase

shift keying (DPSK) to modulate said original audio signal representation;

said digital audio receiver capable of being moved in any direction

during operation and in direct communication with said digital audio transmitter,

said digital audio receiver comprising:

19
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a direct conversion module configured to capture packets embedded

in the received spread spectrum signal, the captured packets corresponding to the

unique user code;

a__digital demodulator configured for independent CDMA
communication operation;

a decoder operative to decode the applied reduced inter-symbol

interference coding of said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and

atJleast-one a2 module adapted to reproduce said generated audio

output, said audio having been wirelessly transmitted from said audio source

virtually free from interference.

20
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22. (Canceled)

23. (Amended) A wireless digital audio headphene receiver, capable of mobile
operation, configured to receive a unique user code and a original audio signal
representation in the form of packets, the wireless digital audio receiver further
configured to be communicable with a mobile digital audio transmitter, said
wireless digital audio receiver system, comprising:

a direct conversion module configured to capture packets embedded in the
received spread spectrum signal, the captured packets corresponding to the unique
user code;

a digital demodulator configured for independent CDMA communication
operation;

an de-interleaver generating a corresponding digital output;

a _decoder operative to decode reduced intersymbol interference coding of
said original audio signal representation;

a digital-to-analog converter (DAC) generating an audio output of said

original audio signal representation; and

atleastone a module adapted to reproduce said generated audio output, said
audio having been wirelessly transmitted from a portable audio source virtually free
from interference from device transmitted signals operating in the digital wireless
audio receiver spectrum.
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24. (Canceled)

25. (Amended) A portable wireless digital audio system comprising:

a_digital audio transmitter operatively coupled to a portable audio
source and configured to wirelessly transmit audio output from the portable audio
source, the digital audio transmitter further configured to add a unique user code bit
sequence to the audio output prior to the transmission;

22
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a wireless digital audio headphone comprising:

a digital audio receiver configured to receive the unique user code bit

sequence and the audio output;

an _embedded fuzzy logic detector wherein the fuzzy logic detector

activates fuzzy logic rules and performs a defuzzification operation to enhance

detection of the unigue user code bit sequence;

a digital-to-analog converter (DAC) generating an audio signal output of

the received audio output; and
amodule adapted to reproduce said generated audio signal output.

26. (Amended) The digital audio—receiver portable wireless digital audio
system of claim 25, wherein said digital demedulater audio transmitter is portable.

el led to.a Viterbidecoder:
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(54) Wireless television headphone set

(57) For receiving the audic frequency signal of a television set, a wireless television headphone set comprising an audio
frequency signal oscillator and transmitter circuit connected in the internal circuit of a television set 2 to convert the audio
frequency signal provided by said television set into a radio signal for transmitting through a transmitling antenna, and at

least one headphone type radic receiver 3 for receiving said radio signal and converting if into a corresponding audio

frequency signal. A volume control circuit can be provided in said at least one headphone type radio receiver for respective

volume control.
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WIRELESS TELEVISION HEADPHONE SET

The present invention relates to headphones, and
more particularly relates to a wireless headphone for
receiving the audioc frequency signal transmitted through an
audio frequency signal oscillator and transmitter ecircuit
connected in the internal circuit of a television set.

A television set g« -vally has an earphone jack
for insertion therasin of a earphone or headphone sao that one
can hear the voice from a television set clearly without
interfering with the others while watching the TV program.
However, an earphone or headphone is net practical for two or
more parsons to use at the same time. Further, because an
earphone or headphone is tso be connected to the earphone jack
of a television set through a cable, one can not move away
from a televisien set within the range confined by the cable
when an earphone or headphona is put on the head. Because
of the aforesaid disadvantages, few people would like to wear
an earphone to receive the audio frequency signal provided by

a television set while watching the TV program.

The present invention has been accomplished under
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WIRELESS TELEVISION HEADPHONE SET

The present invention relates to headphones, and
more particularly relates to a wireless headphone for
receiving the audioc frequency signal transmitted through an
audio frequency signal oscillator and transmitter ecircuit
connected in the internal circuit of a television set.

A television set g« -vally has an earphone jack
for insertion therasin of a earphone or headphone sao that one
can hear the voice from a television set clearly without
interfering with the others while watching the TV program.
However, an earphone or headphone is net practical for two or
more parsons to use at the same time. Further, because an
earphone or headphone is tso be connected to the earphone jack
of a television set through a cable, one can not move away
from a televisien set within the range confined by the cable
when an earphone or headphona is put on the head. Because
of the aforesaid disadvantages, few people would like to wear
an earphone to receive the audio frequency signal provided by

a television set while watching the TV program.

The present invention has been accomplished under
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Fig. 2 illustrates the block diagram of the
transmitter and the headphone of the preferred embodiment of
the present invention;

Fig. 3 illustrates an alternate form of the
eircuit bleock diagram of the present invention; and

Fig. 4 is a schematic drawing illustrating that
various headphones are separatel& used for receiving the

audio signal of the same television set.

Referring to the various drawings attached
herewith, a detailed description of the structural features
of ™“Wireless Television Headphone Set” of the present
invention is as fellows:-

Referring to Fig. 1, a wireless television
headphone set 1im accerdance with the present invention is

generally comprised of an audio signal transmitting circuit 0
set inside a te;evision set, and a plurality of headphone
type radio receivers 3.

Referring to Fig. 2, output of the audic signal of
a television set is sent tc an audis signal cutput eirecunit E,
which 1is conmected in parallel with the internal circuit of

said television set, for transmitting through an oscillatoer
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and transmitter eircuit 0. The FY audic frequency carrier
signal transmitted from the oscillater and transmitter
circuit 0 is received by a receiving antenna T’ for detection
through a medium frequency amplifier circuit H and a detector
I, to which the working voltage is supplied by a power supply
¥, from which the output signal is sent to an audio frequency
amplifier J for amplification and fur further output through
a loudspeaker L via a volume control circuit K. As an
alternate form of the present invention, a switch F’ may be
cannected te the oscillator and transmitter circuit 0 at the
front, to control the audio frequency signal output to the
ascillater and transmitter circuit 0 or the speaksr S of the
television set. Therefore, the speaker S of the television
set can be shut off while the present invention is used to
hear the voice from the television set.

Referring to Fig. 4, several persons can
respactively use a headphone type radic receiver 3 each to
receive the audio frequency output signal of the television
set while watching the screen of the television set or
leaving away from the television set. Therefore each
person can clearly hear the voice from the television set

without interfering with the others.
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CLAINS:

1. 4 wireless television headphone set, comprising
an audig frequency signal oscillater and transmitter ecircuit
connected in the internmal circuit of a television set to
convert the audio frequency signal provided by said
television set into a radio signal for transmitting through a
transmitting antenna; and at least a headphone type radio
receiver for receiving said radio signal and converting it

into corresponding audic frequency signal.

2. The wireless television headphone set of claim
1, wherein said headphone type radio receiver comprises a
yglume control for regulating the loudness of said audia

frequency signal.

3. The wireless television headphone set of clainm
i, which further comprises a switch connected between said
audic frequency signal oscillator and transmitier and the
speaker of said television set for controlling the audic
frequency signal output of said televisioen set to said

oscillator and transmitter circuit or said speaker.

4. The wireless television headphone set sub-
stantially as herein before described with reference to,

and as illustrated in, the accompanying drawings.
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IMPROVED INTERACTIVE COMMUNICATIONS APPARATUS
AND METHOD

The present invention relates to an improved interactive communications
apparatus and method. More specifically, the present invention relates to an
apparatus and a method for interacting with remote items such as toys, domestic
appliances, or novelty devices via the unwanted electromagnetic radiation
emitted from an electronic devices.

Television (TV) screens and Video Display Units (VDUs) are known to
emit unwanted electromagnetic (EM) radiation, often referred to as noise. The
noise can be due to the electronic components used to create an image or sound.
It is known to use this noise to try and reconstruct the original image or sound.

Presently toys can be pre-programmed to perform certain tasks in
response to a predefined signal. This signal may be an electrical or acoustic
signal, or a physical signal such as pressure. For example, a doll may cry when
it is squeezed or dance in response to music being played.

However, these types of toys have a limited range of responses and are
not readily re-programmable. Furthermore, these toys are not capable of
interacﬁng with signals, for example, from a television (TV) broadcast.

It is an object of the present invention to encode this unwanted EM
radiation with information broadcast from, for example, a TV station, which
could then be downloaded to a device, such as a toy.

It is a further object of the present invention that this information is used
to program or modify the operation of the device.

According to the present invention there is provided apparatus for

communicating with a remote item, said apparatus comprising: a broadcast

SUBSTITUTE SHEET (RULE 26)
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means arranged to transmit a signal, said signal having data embedded therein; a
receiver arranged to receive said signal and encode unwanted electromagnetic
radiation emitted from said receiver with said data; and a further receiver
disposed proximate said remote item and arranged to detect said unwanted
electromagnetic radiation and interpret said data upon which control of said
remote item may be modified.

Preferably, the data is transmitted via a video component of the signal.
The signal may be an analogue signal or a digital signal.

The data may be a modulated signal. The broadcast means may be a
television broadcast or a webcast. The receiver may be a television, radio, or
satellite decoder. The unwanted electromagnetic radiation may be caused by
electronic components in the receiver. The receiver may include a video display
unit, liquid crystal display, or plasma display.

The remote item may be a toy, domestic appliance, mobile phone, or
other novelty device.

The remote item may be programmed and/or reprogrammed by the data
to display or playback promotional messages.

The data may be encrypted to prevent misuse.

The signal may include data which is used to reprogram the remote item
for advertising purposes.

Furthermore, according to the present invention there is provided a
method for communicating with a remote item, said method comprising the steps
of transmitting data, receiving said transmitted data, encoding said received data
into an unwanted electromagnetic signal, transmitting said encoded unwanted

electromagnetic signal, receiving said encoded unwanted electromagnetic signal,
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and 1interpreting said data encoded within said unwanted electromagnetic signal,
upon which operation of said remote item may be modified.

Advantageously, the present invention requires no additional hardware to
be attached to the receiver. Furthermore, the present invention works
independent of the broadcast system.

Advantageously, the present invention can be used to reinforce
educational or promotional messages.

While the principle advantages and features of the present invention have
been described above, a greater understanding and appreciation of the present
invention may be obtained by referring to the drawings and dctailed description
of the preferred embodiments, presented by way of example only, in which;
Figure 1 is a diagram of the basic system,

Figure 2 is a diagram of the transmission system, and
Figure 3 is a diagram of the receiver system.

In Figure 1, the basic concept of the invention is shown, in which a child
1, for example, is shown watching a TV programme on a monitor 2 while
accompanied by a remote item, such as toy robot 4. A broadcast station 3 is
arranged to transmit a signal 6, which contains the TV programme that the child
is watching. The TV program is received by and displayed on the monitor 2. In
addition to an audio and visual component, the signal 6 also includes a data burst
which contains information for controlling the toy robot 4.

The monitor 2 emits unwanted electromagnetic radiation which has been
encoded to include the data transmitted with the signal 6 from the broadcast
station. The data can be encoded in the unwanted electromagnetic radiation or
noise by modulation techniques. The noise is received by the toy and the data

interpreted. The operation of the toy can be modified in response the interpreted
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data. The toy could then appear to interact with the programme reinforcing
educational or promotional messages. It is also intended that the toy may be
updated by new software to add new features, behaviours, or vocabulary via the
same data path. This could be a major incentive for the child to watch the
broadcast in consort with the toy.

In Figure 2 the basic transmission process 20 for the broadcast system is
shown. The broadcast is preferably an analogue broadcast. The term analogue
broadcast includes all PAL, NTSC and SECAM type broadcasts, FM and AM
radio broadcast in HF, VHF and UHF bands, as well analogue satellite and cable
systems. The audio content 21 of a program to be broadcast is transmitted as
part of the baseband audio signal. Digital control data 25 for controllinga
remote item, such as the toy robot shown in Figure 1, is encrypted by encryption
means 26. The control data may be encrypted using either an asymmetric or
symmetric encryption scheme. The data is then modulated by modulation means
27 onto a carrier using, for example, angle modulation such as FSK, PSK, DPSK
or CPSK, pulse position modulation, or multi-dimensional modulation schemes.
The modulated data is then amplified by amplifier 28 and then combined with
the audio content 21 of the program by summation means 23. The carrier can
either be a simple tone or a spread spectrum carrier such as frequency hopped,
chirped, or direct sequence spread spectrum. Broadcast means 24 then transmits
a signal 6, which is the combination of audio content 21 and digital control data
25, via broadcast antenna 29. As will be appreciated, broadcast means 24 may
be a VHF or UHF television broadcast or an AM or FM radiobroadcast.

Figure 3 shows ba diagram of a receiving system 30 used for receiving
signal 6 broadcast from the transmission systems shown in figure 2 and for

transforming signal 6 into the encoded unwanted electromagnetic signal 36
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containing the information or data for controlling the remote item 4. The
receiving system 30 comprises a domestic receiver 31 and a remote device
receiver 32. The remote device receiver 32 must be located proximate the source
of the encoded unwanted electromagnetic signal 36, which is preferably located
in the domestic receiver 31. The domestic receiver is preferably part of a TV or
aradio. The remote device receiver 32 must be located proximate the remote
item to be controlled, and is preferably disposed on or within the remote item.

Operation of the receiving system is as follows. The domestic receiver
31 receives signal 6 via domestic antenna 33, demodulates the video component
of signal 6 via demodulation means 34 and then generates a display on display
means 45. The display means 1s preferably a television screen. The unwanted
electromagnetic radiation 36 emitted by the television is received by the antenna
37 located within the device receiver 32 and is then amplified by amplification
means 38 and demodulated by demodulation means 39. The demodulation
means then regenerates the digital control data 25. The control data is then
applied to decryption means 40 which in turn generates the intended control data
41 for use by the remote device.

In the above embodiment the intended remote device is a toy robot. The
digital control data 41 could be communicated to a microcontroller and used to
update programs stored in a local memory of the toy robot. Alternatively, the
digital control data could be used to generate control signals for use by actuators
on the toy and/or a voice synthesiser connected to loudspeaker 58. Furthermore,
if the toy robot contains a local feedback feature, a child playing with the robot
can be requested to move the robot to an area in which there is improved

reception of encoded unwanted electromagnetic signal 36.
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As will be appreciated, in order to maximise signal reception, various
configurations of transmission and receiver system previously described can be
utilised.

As will also be appreciated, the data capacity of the broadcast channel is
equal to the achievable data rate multiplied by the time available to transmit the
data. Using relatively low amounts of transmitted data, such as four to eight
bytes, the information can be used to trigger built-in responses, such as
triggering a sequence of actions or phrases. As the amount of data increases to
approximately ten one hundred bytes, the information can be used to modify the
built-in responses, add new phrases or action sequences, or to download new
data for field programmable devices and microcontrollers.

Furthermore, while encryption of the control data is not required, it does
help to prevent misuse of the broadcast channel. The need for encryption
becomes more critical as the amount of data transmitted to the device increases.
For example, triggering a pre-defined response would not require the same level
of protection as a complete downloading of new data.

In a further embodiment of the present invention, a facility is provided
for the broadcaster to restore factory settings by transmission of a reset code.
Furthermore, a rest button could be included on the toy, which when pressed
resets the toy to the factory settings.

As will be appreciated by those skilled in the art, various modifications
may be made to the embodiment hereinbefore described without departing from

the scope of the present invention.
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CLAIMS

1.  Apparatus for communicating with a remote item, said apparatus
comprising;:
a broadcast means arranged to transmit a signal, said signal having data
embedded therein;
areceiver arranged to receive said signal and encode unwanted
electromagnetic radiation emitted from said receiver with said data; and
a further receiver disposed proximate said remote item and arranged to
detect said unwanted electromagnetic radiation and interpret said data upon

which control of said remote item may be modified.

2.  Apparatus as claimed in Claim 1, wherein said data is transmitted

via a video component of said signal.

3.  Apparatus as claimed in any preceding claim, wherein said signal is

an analogue signal.

4.  Apparatus as claimed in any of Claims 1-2, wherein said signal is a

digital signal.

5.  Apparatus as claimed in any preceding claim, where said broadcast

means includes means for encrypting said data.

6. Apparatus as claimed in Claim 5, wherein said further receiver

includes means for decrypting said data.

SUBSTITUTE SHEET (RULE 25)
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7. Apparatus as claimed in any preceding claim, wherein said receiver

is a television.

8.  Apparatus as claimed in any preceding claim, wherein said data

reprograms said remote item.

9. Apparatus as claimed in any preceding claim, wherein said data
includes a code which upon reception by said remote item resets said remote

item to a predefined program.

10. Apparatus as claimed in any preceding claim, wherein said remote

item includes means for resetting said remote item to a predefined program.

11. Apparatus as claimed in any preceding claim, wherein said remote

item is a toy.

12. Apparatus as claimed in any preceding Claim, wherein said data is a

modulated signal

13. Apparatus as claimed in any preceding Claim, wherein said

broadcast means is further arranged to modulate said data.

14. A method for communicating with a remote item, said method
comprising the steps of:

transmitting data,

SUBSTITUTE SHEET (RULE 25)
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receiving said transmitted data,
encoding said received data into an unwanted electromagnetic
signal,
transmitting said encoded unwanted electromagnetic signal,
receiving said encoded unwanted electromagnetic signal, and
interpreting said data encoded within said unwanted
electromagnetic signal, upon which operation of said remote item

may be modified.

15. A method as claimed in Claim 14, further comprising the step of
encrypting said data prior to said step of transmitting data, and decrypting said

data prior to said step of interpreting said data.

16. A method as claimed in Claims 14 or 15, wherein said data in

transmitted via a video component of a broadcast.

17. A method as claimed in Claim 16, wherein said broadcastis a

television broadcast

18.  Apparatus for communicating with a remote item as hereinbefore

described with reference to the accompanying figures.
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DIGITAL WIRELESS TL.OUDSPEAKER SYSTEM
BACKGROUND OF INVENTION

This application claims the benefit of U.S. Provisional Application No.
60/110,705, filed December 3, 1998.

FIELD OF THE INVENTION

This invention relates to digital wireless loudspeaker systems.

DESCRIPTION OF THE PRIOR ART

Traditionally wires are required to connect an audio source, such as the output
of a hi-fi power amplifier, to a set of loudspeakers. These wires are inconvenient, since
they often need to be run under carpeting and floors, and through walls and ceilings.
As home theater systems, often involving six surround sound loudspeakers, become
increasingly popular, the wiring problem becomes a major annoyance. Wireless
loudspeakers that communicate with the audio source via RF transmission remove the

need for this web of wires.

Wireless loudspeakers have existed for some time [Recoton Patent Reference].
The analog FM transmission systems used in these speakers have resulted in relatively
low-fidelity systems with signal to noise ratios on the order of 40dB to 60 dB. A need
exists for a high fidelity wireless loudspeaker system with performance on a par with
wired solutions.

The sampling rate of a compact disk is 44100 16 bit samples/ second. This
results in a bit rate for stereo of 44100 * 16 * 2 = 1411200 bits/second. To achieve
reliable wireless transmission, redundancy must be introduced in the transmitted bit
stream. This redundancy supports a robust error detection and correction system. In
addition, the wireless transmission system requires additional bits for framing and
synchronization of data. In all, approximately three times the original bit rate, or 3 *
1,411200 = 4,233,600 bits/second, is required to support wireless stereo. For a six
channel surround sound home theater system, the bit rate triples to 3 * 4,233,600 =
12,700,800 bits/sec. Achieving these bit rates can be extremely difficult.
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A wireless loudspeaker requires a power amplifier local to the loudspeaker.
Local power amplifiers can provide an advantage in terms of audio fidelity. Most
loudspeakers are either two-way or three-way systems. This means that the audio
signal is divided into two or three frequency bands and these bands are sent to
specialized speakers — woofer, tweeter, mid-range. The typical consumer audio
loudspeaker divides the amplified audio signal into frequency bands using passive
crossover circuits in the loudspeaker. These passive crossover circuits are made of
inductors, resistors, and capacitors. The passive crossovers are difficult to design and

are a major source of frequency distortion in a loudspeaker system.

An alternative to passive crossovers is active crossovers. With active
crossovers, the line level unamplified audio signal is divided into frequency bands and
then each frequency band signal is sent to a separate power amplifier. In a two-way
system this is called bi-amplification. In a three-way system this is called
tri-amplification. Active crossovers have traditionally been designed using analog
electronics — op-amps etc. While active crossovers with multiple power amplifiers
provide a clear benefit in terms of audio fidelity they can be a challenge to design cost

effectively.

SUMMARY OF INVENTION

An digital wireless loudspeaker system includes an audio transmission device
for selecting and transmitting digital audio data and wireless speakers for receiving the
data and broadcasting sound. Digital audio data together with a digital audio sample
clock that synchronizes the data, comes to the audio transmission device from either a
stereo compact disk or an AC-3 or MPEG-2 Audio Decoder that decodes and
uncompresses the multichannel compressed audio stream coming from the DVD motion
picture disk. In the audio transmission device, a selector element selects the data and
clock coming from either the CD Player or the Audio Decoder. The selected sample
clock is used to clock the selected data into a framing and error protection encoding unit
which generates frames of data and adds error protection. These transmission frames
are clocked into an RF transmitter and transmitted to the speakers. For a stereo system
there are two loudspeakers. For a typical surround sound home theater system there are
six loudspeakers. Each loudspeaker contains an RF receive antenna and an RF
receiver, and performs acquisition and tracking on the RF signal generated by the single
RF transmitter in the audio transmission device. The received bit stream and symbol

2
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clock are output from the RF receiver and input to a framing and error protection
decoder and a sample clock generator. The recovered audio sample data and audio
sample clock are input to a digital to speaker input conversion and channel selector.
Status messages are included in the transmission frames to control speaker attributes
such as speaker group, enabling or disabling a sub-woofer, and volume of the
loudspeaker digitally.

Wireless transmission of digital audio is used in this invention to achieve
hi-fidelity performance comparable to compact disk quality audio. One embodiment of
the present invention solves this problem by using digital crossovers on the
uncompressed digital audio signal and then employs novel Class D pulse width
modulation (PWM) power amplifiers. These Class D PWM amplifiers are inexpensive
and provide a convenient low cost path for generating an amplified speaker input signal

directly from the digital audio stream.

When digital audio is transmitted to a wireless speaker the speaker needs to
reliably recover the data as a stream of digital audio samples and needs to generate an
accurate digital audio sample rate clock to output the data. When transmitting to several
wireless loudspeakers simultaneously, as is the case with stereo or six channel
surround sound, the sample rate clocks for the loudspeakers must be accurately
synchronized to the data and with each other. Small delays from one speaker to the
next would compromise the stereo or surround sound imaging of the sound. Even
worse, variable delays would cause sounds to appear to move around in space. This
invention solves the audio sample rate synchronization problem by generating the audio
sample rate clock directly from the RF receiver symbol rate clock. For an RF system
with continuously streaming data transmission, as is the case with digital audio in this
invention, this clock is highly accurate and is guaranteed to be synchronized between
RF receivers in multiple loudspeakers because it is generated at a single location in the
RF transmitter.

One embodiment of the present invention meets the bit rate requirements by
transmitting multichannel digitally compressed audio. Each loudspeaker receives the
entire multichannel RF compressed audio stream, uncompresses it, and in the process
selects the single channel intended for that loudspeaker.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a block diagram of the audio part of a home theater system

according to the present invention.

Figure 2 shows a block diagram of second embodiment of the present

5 invention.
Figure 3 shows a detailed block diagram of the RF Receiver of Figure 1.
Figure 4 shows a detailed block diagram of the RF Transmitter of Figure 1.

Figure 5 shows a detailed block diagram of the Framing and Error Protection

Encoding unit of Figure 1.

10 Figure 6 shows a block diagram of the Framing and Error Protection Encoding

unit of Figure 2.
Figure 7 shows the diverse antenna of Figure 3 in more detail.

Figure 8 shows a block diagram of the Framing and Error Protection Decoder
and Sample Clock Generator of Figure 1.

15 Figure 9 shows a block diagram of the Framing and Error Protection Decoder

and Clock Generator of Figure 2.

Figure 10 shows a block diagram of one embodiment of the Speaker Input
Conversion and Channel Selector of Figure 1.

Figure 11 shows another embodiment of the Digital to Speaker Input

20 Conversion and Channel Selector of Figure 1

Figure 12 shows a block diagram of the Digital to Speaker Input Conversion
and Compressed Audio Decoder and Channel Selector unit of Figure 2.

Figure 13 shows another embodiment of the Digital to Speaker Input
Conversion and Compressed Audio Decoder and Channel Selector unit of Figure 2.

4
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Figure 14 shows one embodiment of a single channel of the Stereo Digital

Audio Encoder of Figure 2.

Figure 15 shows a third embodiment of the current invention.

Figure 16 shows one embodiment of the RF Receiver used in the embodiment

S of Figure 15.

Figure 17 shows another embodiment of the RF Receiver used in embodiment

of Figure 15.

Figure 18 shows one embodiment of the Channel Selection Interface of Figure
I5.

10 Figure 19 shows a second embodiment of the Channel Selector Interface of

Figure 15.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 shows a block diagram of the audio part of a home theater system in

which the present invention is used. Digital Audio Data together with a digital audio

15 Sampie Clock that synchronizes the data, comes from either a stereo compact disk 135,
or the AC-3 or MPEG-2 Audio Decoder 133 that decodes and uncompresses the
multichannel compressed audio stream coming from the DVD motion picture disk 134,
Audio from the DVD disk is encoded in a compressed multichannel format — generally
either AC-3 six channel or MPEG-2 multichannel formats. The Selector 132 selects the

20 Digital Audio Data and Sample Clock coming from either the CD Player 135 or the
AC-3 or MPEG—2 Audio Decoder 133. The selected Sample Clock is used to clock
the selected Digital Audio Data into the Framing and Error Protection Encoding unit
136.

A detailed block diagram of the Framing and Error Protection Encoding unit is
25 shown in Figure 5. The Framing unit 504 assembles Digital Audio Frames consisting

of a fixed number of digital audio samples. Header and status information is added to
each Digital Audio Frame 503. The function of the status information is to transmit

5
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various loudspeaker settings and configurations to the loudspeaker systems. The Reed
Solomon Encoder and Interleaver 502 divides the Digital Audio Frames into smaller
Transmission Frames with a fixed number — e.g. 4 - of Transmission Frames per
Digital Audio Frame. The interleaving function of the Reed Solomon Encoder and
Interleaver 502 shuffles the bits in one digital audio frame so that adjacent digital audio
bits appear in different Transmission Frames. Interleaving protects against burst errors
in transmission. Each Transmission Frame is Reed Solomon Encoded 502 for error
protection, and then a fixed bit sequence Frame Marker pattern is inserted in front of
each Transmission Frame 501. The Frame Marker is used by the RF Receiver to
recognize Transmission Frame boundaries. The Transmission Frame with inserted
Frame Marker is then Convolutionally Encoded 500 for added error protection. The
combination of Reed Solomon Encoding and Convolutional Encoding is called a
concatenated encoder and represents a particularly robust form of encoding for error

protection.

In Figure 1 the Transmission Frames from the Framing and Error Protection
Encoding unit 136 are clocked into the RF Transmitter 131. Figure 4 shows a detailed
block diagram of the RF Transmitter. In the embodiment of Figure 4, the Transmission
Frames output from 136 form a bit stream that is input to the Modulator and Direct
Sequence Spread Spectrum (DSSS) Spreader 405. The Modulator and DSSS Spreader
405 takes the input bit stream M bits at a time and generates M-ary symbols. The
symbols are generated at the Symbol Rate which is equal to the input bit rate divided by
M. M is the number of bits per symbol and is typically in the range 2 to 16. The
symbols are modulated by a spreading sequence. The spreading sequence is S bits long
and the clock rate of the spreading sequence modulation, called the Chip Rate, is S
times the symbol rate. S is typically in the range 10 to 16.

The Modulator and Direct Sequence Spread Spectrum (DSSS) Spreader 405
relies on a Chip Clock and Symbol Clock. The Chip and Symbol Clocks are generated
in the Framing and Error Protection Encoding unit 136, shown in detail in Figure 5.
Each Digital Audio Frame, corresponds to a fixed number of multichannel audio
samples. After header, status, and error bits are added to generate an extended digital
audio frame, and after this extended frame is divided into transmission frames, each of
which has error protection bits and a frame marker added to it, there are then a fixed
number encoded transmission bits associated with each Digital Audio Frame. Since
there are M transmission bits per transmission symbol we are able to derive a fixed ratio

between the audio sample clock and the symbol and chip rate clocks.

6
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Fc=S *Fs
Fs= Fa * Sf/ Af

where :

Fc = frequency of chip rate clock

S = number of chips per symbol

Fs = frequency of symbol clock

Fa = frequency of audio sample clock

Af = number of multichannel audio samples per digital audio frame

Sf= (Tf * Bf / M) = number of symbols per digital andio frame

Tf = number of transmission frames per digital audio frame — a constant
Bf = number of data bits per transmission frame — a constant

M = number of data bits per symbol — a constant

The chip clock is then a fixed integer ratio Fc = Fa * (S * Sf/ Af) of the audio
sample clock. The precise value of Fc is chosen so that (§ * Sf/ Af) can be expressed
as a ratio of relatively small integers R/Q. Taking the audio sample clock as input, and
using frequency multipliers and clock dividers the Chip Clock and Symbol Clock
Generator 505 in Figure 5 is generates a Chip and Symbol Clock, based on multiplying
the audio sample clock by R/Q. These clocks are tightly synchronized with the audio
Sample Clock. Frequency multipliers and clock dividers are well understood by those
skilled in the art of digital circuit design. In Figure 1 the encoded frames from the
Framing and Error Protection Encoding unit 136 are clocked into the RF Transmitter
131 using the Symbol Clock and Frame Clock.

In another embodiment both the Chip Clock and Symbol Clock and the Sample
Clock are generated by frequency multiplication and clock division from the same Clock
Oscillator running from the same crystal or. In general this oscillator run at a high
frequency so that only clock dividers are required to generate both the Symbol Clock,
Chip Clock, and audio Sample Clock.

The interleave function performed by the Reed Solomon Encoder and
Interleaver with Frame Marker Insertion 407 protects against burst errors by scrambling
adjacent bits across multiple Reed Solomon encoding blocks. This error protection

system is a called a concatenated encoder with interleaving and is well known to those

7
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skilled in the art of error protection system design [Error Control Coding:

Fundamental and Applications, Lin and Costello, Prentice Hall, 1983].

Every digital RF modulation scheme, be it DSSS, FHSS, or another
non-spread spectrum scheme, requires an accurate method of determining the symbol
rate. A key element of the present invention is that the symbol rate is a fixed ratio R/Q
of the audio Sample Clock. In other embodiments it may not be necessary to explicitly
gencrate an actual Symbol Clock signal to accomplish the same goal of generating the
symbol rate as a fixed ratio R/Q of the audio Sample Clock. In DSSS a chip clock is
used which is S time the symbol rate. In FHSS no chip clock is used so only the

symbol clock or symbol rate reference is generated.

Many DSSS modulation schemes exist and are well known to those skilled in
the art of RF system design [Digiral Communications, Fundamentals and
Applications, Benard Sklar, Prentice Hall, 1985]. Also, many error encoding and
modulation schemes can be implemented. In particular a Frequency Hopping Spread
Spectrum (FHSS) modulation scheme [Digital Communications, Fundamentals and
Applications, Benard Sklar, Prentice Hall, 1988] is a well known common
alternative to a DSSS modulation scheme. In addition, it may be possible in certain
situations to use a less complex error protection scheme consisting of a Convolutional
Encoder alone, a Reed Solomon Encoder alone, or even no error protection scheme at
all. In the absence of a Reed Solomon Encoder a separate Scrambler is often used to
provide the same kind of protection against burst errors. Also, in the absence of a Reed
Solomon Encoder a separate Frame Marker Insertion Unit inserts a Frame Marker every
N audio samples. This allows the RF Receiver to recognize the beginning of a block of
audio sampies in an otherwise continuous bit stream. It is obvious to one skilled in the
art of RF System design that the particular embodiment of RF Transmitter does not

change the character of the present invention.

The output of the Modulator and DSSS Spreader 405 is a complex signal with I
and Q - real and imaginary — components. I and Q are input to the IF Quadrature
Modulator 404 where they are modulated by intermediate frequency (IF) — typically 50
to 200 MHz — sine and cosine modulators. The sine and cosine modulators are derived
from the IF VCO 409 output. The modulated 1 and Q are summed and this summed IF
output is sent to the RF Upconverter 402. The RF Upconverter 402 modulates the IF
output by a sinusoid at the RF carrier frequency — 915 MHz, 1.4 GHz, etc. - which is
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generated by the RF VCO 408. The RF frequency signal is input to the Power
Amplifier 401 and the amplified RF frequency signal is output to the air through the RF
transmitter antenna 400. Some details such as band pass and low pass filters are left
out of the block diagram of Figure 4. Those skilled in the art of RF System design will
recognize this and understand that only the principle blocks of the RF transmitter design

are shown in Figure 4.

Figure 1 shows Loudspeaker One 100, Loudspeaker Two 110 and Loudspeaker
N 120. For a stereo system there are two loudspeakers. For a typical surround sound
home theater system there are six loudspeakers. It is clear to one skilled in the art that
the present invention can accommodate any reasonable number of loudspeakers with N

typically equal to 2 through 8.

Each loudspeaker contains an RF receive antenna 105,115,125 and an RF
receiver 104,114,124. One embodiment of the RF Antenna and RF receiver i1s shown
in Figure 3. In this embodiment the receive antennae 300 found in each loudspeaker is
comprised of multiple antennae of different sizes. This diverse antenna is shown in
Figure 7. The multiple antennae of Figure 7 are housed in the speaker cabinet 700.

704 is the short antenna and 705 is a longer antenna. These antennae connect to the
Electronics unit 703 which is also found inside the speaker cabinet 700 along with the
Tweeter 701 and Woofer 702 speakers. The Electronics unit 703 contains all of the
electronics for RF communications, audio signal processing, audio decoding, and
amplification. The diverse antenna sizes allow for more robust RF reception, especially
in the presence of multipath transmission due to reflections from walls, floors, ceilings,
moving bodies, furniture, and other obstacles commonly found in indoor

environments.

A detailed block diagram of the RF Receiver is shown in Figure 3. This
embodiment implements a Direct Sequence Spread Spectrum (DSSS) demodulator and
a concatenated error protection decoder corresponding to the RF transmitter
embodiment of Figure 4. It is obvious to one skilled in the art of RF system design that
the RF receiver design must mirror the RF transmitter design in its overall structure. In
particular if an FHSS modulator is used in the transmitter an FHSS demodulator must
be used in the receiver. Likewise, if an error protection encoder other than the
concatenated encoder described in the RF transmitter embodiment of Figure 4 is used,
then the corresponding error protection decoder must be used in the RF receiver. It is
obvious to one skilled in the art of RF transmitter and receiver design that many

9

SONY Exhibit - 1002 - 0211



10

15

25

30

35

WO 00/76272 PCT/USY99/28686

variations of modulation/demodulation and error protection encoding and decoding can

be used without altering the character of the present invention.

In the RF receiver embodiment of Figure 3, the RF frequency signal from the
antenna 300 is input to the RF Low Noise Amplifier 301 whose output is sent to the RF
Downconverter 302. The RF Downconverter 302 modulates the RF signal, using a
sinusoid generated by the RF VCO 310, down to IF frequency. Some details such as
band pass and low pass filters are left out of the block diagram of Figure 3. Those
skilied in the art of RF System design will recognize this and understand that only the
principle blocks of the RF receiver design are shown in Figure 3. The IF signal is
further down modulated by the IF Demodulator 303. The output of the IF Demodulator
1s a complex signal consisting of I and Q — real, imaginary — running at the Chip Rate.
The I and Q components are input to an Analog to Digital Converter (ADC) 304 with
sampling rate typically 1-2 times the Chip Rate. The ADC precision is typically 3 to 4
bits for I, and 3 to 4 bits for Q. In order to successfully decode the received I and Q
signals, they must be despread. This is accomplished by again multiplying I and Q
with the same spreading sequence used in the Modulator and DSSS Spreader 405 of the
RF wansmitter. This spreading sequence is known in advance. The spreading
sequence must be correctly aligned in time with the received I and Q signals. This
process is called symbol synchronization and is generally accomplished in two stages: a
course synchronization stage called acquisition, and a fine tuning synchronization stage
called tracking. Synchronization is implemented by the Correlator, DSSS Despreader
and Demodulator with Acquisition and Tracking for Symbol Synchronization 305.
Separate despreaders and correlators are used for the I and Q components. The
correlators multiply the input I and Q signals with the spreading sequence. The
multiply and sum operation of the correlators is done at a series of different delays with
respect to the input I and Q signals. The intention is to find the delay with the
maximum correlation value. At this delay the input I and Q signals are roughly
synchronized with the Symbol Rate of the transmitter. The corresponds to the output of
the acquisition stage of symbol synchronization. The symbol synchronization is further
fine tuned by a tracking stage. Several techniques for tracking are known in the art.
These include Delay-Locked Loop (DLL) and Tau-Dither Loop techniques. [Digital
Communications, Fundamentals and Applications, Benard Sklar, Prentice Hall,
1988]. Acquisition and tracking allow the start of the symbol period to be known with
excellent sub-chip period resolution. At the start of each symbol period, as determined
by the acquisition and tracking stages, the Correlator, DSSS Despreader and
Demodulator with Acquisition and Tracking for Symbol Synchronization 305 outputs a

10
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pulse. This stream of pulses, once per symbol, is the Symbol Clock. Similar
acquisition and tracking techniques are used to perform Symbol Synchronization in
FHSS systems and, in fact, in every other Digital RF Transmission system. Symbol
synchronization techniques are well known to those skilled in the art of RF Receiver
design and it is obvious to such a practitioner that the particular type of Symbol

Synchronization employed will not change the character of the present invention.

In the present invention several loudspeakers each perform acquisition and
tracking on the RF Signal generated by the single RF Transmitter. As a result the
output of 305 in the RF Receiver of each loudspeaker is a Symbol Clock synchronized,
to within sub-chip resolution, with the Symbol Clock in every other loudspeaker in the
system. In the present invention, the transmitter transmits digital audio bits at a
continuous and constant Symbol Rate derived directly from the digital audio Sample
Clock that clocks audic samples into the RF Transmitter. This constant transmission

rate results in a constant Symbol Clock output from 305.

In Figure 1 we see that the received bit stream and Symbol Clock are output
from the RF Receiver and input to the Framing and Error Protection Decoder and
Sample Clock Generator 106,116,126. A block diagram of the Framing and Error
Protection Decoder and Sample Clock Generator is shown in Figure 8. The received bit
streamn is input to the Viterbi Decoder 800 which performs error detection and correction
corresponding to the Convolutional Encoder 500 of Figure 5. The Viterbi decoded bit

stream is input to the Frame Synchronizer 801.

Since the transmitted audio stream is continuous and constant the Frame Marker
at the beginning of each Transmission Frame appears in the received bit stream at
constant time intervals. The Frame Synchronizer 801 correlates the known Frame
Marker sequence across many frame periods, and by so doing is able to determine the
location of the Frame Marker and hence the start of each Transmission Frame. Thisisa
convenient and economical method for frame synchronization. Another less economical
methods is sync word recognition at each frame boundary. Several techniques for
frame synchronization are known in the art of RF Receiver Design [Digital
Communications, Fundamentals and Applications, Benard Sklar, Prentice Hall,
1988]. It is obvious to one skilled in the art of RF Receiver design that the exact
method of frame synchronization chosen does not effect the character of the present
invention.

11
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By reading the start each Transmission Frame the RF Receiver is able determine
which Transmission Frame contains the Digital Audio Frame header, and as a result 1s
able to identify the start of each Digital Audio Frame. The Frame Synchronizer 801
also strips off the Frame Marker and passes the Transmission Frames on to the Reed
Solomon Decoder 802. Each transmission frame is Reed Solomon Decoded to generate
fully error corrected Transmission Frames. The Transmission Frames are passed on to
the Header and Status Stripper 803 which reads the head of each Transmisston Frame
looking for the header and status information that marks the beginning of each Digital
Audio Frame. The Header and Status Stripper 803 removes the header and status
information passing on the status information to the rest of the system. The digital
audio data is passed on the Deinterleaver 804, which unshuffles the data in a single
Digital Audio Data Frame to yield the original Digital Audio Data Frame. The
Deinterleaver 804 also generates a pulse corresponding to the Digital Audio Frame
Clock.

The Symbol Clock and the Digital Audio Frame Clock are input to the Audio
Sample Clock Generator 805. Since we know that the ratio of transmission symbols to
audio samples per Digital Audio frame is equal to R/Q, as described above, then by
using frequency multipliers and clock dividers the Audio Sample Clock Generator is
able to regenerate the Sample Clock by multiplying the Symbol Clock by Q/R. Sincc
the Digital Audio Frame clock marks the beginning, with Symbol Clock accuracy, of a
block of digital audio samples, it can be used to accurately set the phase of the
regenerated Sample Clock. The Sample Clock is thus regenerated to within the
synchronization limits of the Symbol Clock. This is approximately plus or minus one
half the chip period. Given a symbol size of 2 bits, such as with DQPSK modulation, a
factor of three redundancy in the data, stereo 16 bit samples, and a chip rate 11 times
the symbol rate we have (16 bits/per sample * 2 samples/per stereo sample * 3
redundancy / 2 bits per symbol * 11 chips per symbol = 528 chips per sample. So the
Sample Clock is synchronized across all loudspeakers at +- 1/(2*¥528) = 1/1056 of 1
sarnple for stereo. For a stereo 44,100 sampling rate this results in an audio Sample
Clock synchronization between loudspeakers of +- 21 nanoseconds. For six channel

the synchronization is even tighter.

As shown in Figure 1, the recovered Audio Sample Data and Audio Sample
Clock are input to the Digital to Speaker Input Conversion and Channel Selector
103,113,123. A block diagram of one embodiment of the Speaker Input Conversion
and Channel Selector is shown in Figure 10. The Digital Audioc Sample Data input to

12
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Figure 10 consists of all channels of audio.

The output of the Channel Selection Interface 1000 determines which audio
channel the individual loudspeaker is assigned to in a surround sound or stereo system,
which mix mode to use (described later), and digital crossover filter EQ information
(also described later). Figure 18 shows one embodiment of the Channel Selection
Interface. A Channel Selection Switch 1801 located on the speaker cabinet allows the
user to specify what role an individual speaker is assigned to in a surround sound
systemn: left front, center front, right front, left read, right rear. In the case of
subwoofer the speaker itself is sufficiently distinctive that know switch is necessary.
The output of the Channel Selection Switch is input to the Channel Selection Register
and Status Decode Logic 1802. The output of the Channel Selection Register and
Status Decode Logic 1802 is the output of the Channel Selection Interface 1000 and is
sent to the remaining functional units of the Digital to Speaker Input Conversion and
Channel Selector. A special NO_CHANNEL output code from the Channel Selection
Interface specifies that the speaker is disabled and should respond to no channel
selection. Also comprised in the Channel Selection Interface 1s a Group Selection
Switch 1800. Many homes and offices have multiple groups of loudspeakers - e.g. a
group of loudspeakers in the living room and another group in the kitchen. The Group
Selection Switch allows a loudspeaker to be assigned to one of many groups of

loudspeakers.

Status information from the Framing and Error Protection Decoder and Sample
Clock Generator 106,116,126 of Figure 1) is also received by the Channel Selection
Interface 1000 and input to the Channel Selection Register and Status Decode Logic
1802. Among other messages, the status information contains commands to enable or
disable a particular group of speakers. When the group to which the current
loudspeaker is assigned is disabled, the Channel Selection Register and Status Decoder
Logic 1802 is set to output the special NO_CHANNEL output code.

Another status message determines enabling of different speaker modes
according to speaker group. For example, “enable only left and right front channels for
stereo speaker Group A”. Another useful status message is “enable left and right front
channels of speaker Group B to mix down the received six channel surround data to
two channel stereo”. This would be appropriate if there were only two stereo speakers
in speaker Group B. This mix information appears at the output of the Channel
Selection Register and Status Decode Logic 1802, and is input to the Channel Selector
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and Mixer and Volume Control (1003 of Figure 10). At the same time another status
message can be sent saying “enable full six channel decode on Group B”. This would
be appropriate if Speaker Group A consists of a full complement of six surround sound

speakers. Again the mix information is used in this case.

Another status message involves enabling or disabling a sub-woofer in either a
stereo or surround sound configuration. This is used to affect the frequency response
of the crossover units as described below. The frequency response selection

information is also available at the output of the Channel Selection Interface 1000.

Another status message involves setting the volume of the loudspeaker digitally.
This message is decoded by the Channel Selection Register and Status Decode Logic
(1802 of Figure 18) and output by the Channel Selection Interface. The message
includes the desired value of the volume control. The Channel Selector and Mixer and
Volume Control unit 1003 receives the volume information and multiplies the incoming
digital sample stream by the desired volume value. Implementing the volume control in
the loudspeaker allows the RF communication link to function with a lower dynamic
range equal to that coming from the media — e.g. Compact Disk or DVD. In another
embodiment the Volume Control is implemented in the digital crossover filter. It
obvious to one skilled in the art of digital signal processing that the volume control
function can be implemented in any of the digital audio processing blocks of Figure 10
without changing the character of the invention. The key element of the present
invention is that the volume control is implemented in the loudspeaker permitting a

reduced dynamic range in the RF transmission system.

It is obvious that minor changes can be made in the structure of the Channel
Selection Interface, and that many variations are possible without changing the character
of the current invention. A key element of the present invention is that status
information is transmitted via the RF transmission system, and that this status
information, possibly in conjunction with switch settings in the Channel Selection
Interface, determines the enabling and disabling of a particular loudspeaker and the

particular configuration of channel decoding, mixing and EQ for that loudspeaker.

The multichannel audio sample is input to the Channel Selector and Mixer and
Volume Control 1003 which selects one channel from the multichannel Digital Audio
Sample Data input, or mixes several channels of a surround sound signal to one
channel, and outputs this to the Digital Crossover Filter 1004. In the embodiment

14
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shown in Figure 1 a two way loudspeaker system is used, and so, the Digital
Crossover 1004 divides the digital audio signal into a low and high frequency output.
In another embodiment a three or four way system is used and the digital crossover
divides the digital audio signal into three or four bands. There are a number of
advantages to using digital filtering for implementing the crossover function. With
digital filtering accurate linear phase filters can be designed. In addition the digital
filters can be made to compensate for the non ideal phase and magnitude frequency
characteristics of the speakers themselves. In addition the digital filter coefficients for
the Digital Crossover 1004 can be downloaded to the loudspeaker using the status
information which is decoded and output by the Channel Selection Interface 1000.
These coefficients can be specially adjusted to compensate for acoustic differences in
the room that the loudspeakers are placed in or can be adjusted according to whether or
not a sub-woofer is present in the system. Different size and shapes of rooms and the
locations of Joudspeakers placed in them result in different, and often undesirable,
changes in frequency response for a loudspeaker system. These can be almost
eliminated using by using downloadable filter coefficients for the Digital Crossover
1004. The low and high frequency digital signals output from the Digital Crossover
1004 are input to two digital to analog converters (DACs) 1005,1006. The analog
outputs of the DACs 1005,1006 are input to a Low Frequency Power Amplifier 1008
that drives the Woofer (101,111,121 in Figure 1), and a High Frequency Power
Amplifier 1007 that drives the Tweeter (102,112,122 in Figure 1).

In addition to selecting the desired audio channel, the Channel Selector 1003
also determines the presence of the appropriate channel. The Channel Selector 1004
generates a power on/off binary signal in response to the presence or absence of the
selected channel signal. The Auto Power On/Off unit 1014 conditions this signal and
passes it on to the rest of the functions in the Speaker Input Conversion and Channel
Selector of Figure 10. In this way, only in the presence of a desired signal are the
important power consuming units, such as the power amplifiers in Loudspeaker,
powered up. The RF Receiver in this embodiment is always powered up. In another
embodiment, the RF Receiver also receives the signal from the Auto Power On/Off
circuit. When power is off the Receiver turns on periodically — e.g. 2 times a second ~
and briefly samples the input RF stream to determine the presence of a desired signal.
‘When the desired signal is present the Auto Power On/Off signal changes to the on
state, and the RF Receiver switches to full on mode of operation. This embodiment is
even more power efficient then when the RF Receiver is left permanently in full on
mode. This is appropriate for very low powered battery operation where long standby

times are needed. Generally, in the present invention it is assumed that the loudspeaker
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is powered by plugging into a standard AC outlet, so the first Auto Power On/Off
cmbodiment is simpler.

In another embodiment of the auto power on/off system the Channel Selector
Interface generates the power on/off signal directly in response to special power on/off
status messages.

Scparate power amplifiers for high and low frequencies are very desirable from
the point of view of audio fidelity but they add to the cost of the system. Figure 11
shows another embodiment of the Digital to Speaker Input Conversion and Channel
Selector 103,113,123 of Figure 1. In this embodiment the DACs and Power
Amplifiers have been replaced with Digital Input Class D Output amplifiers 1105,1106.
These amplifiers convert the digital input stream directly to a Pulse Width Modulated
(PWM) output stream that it fed directly to the speakers. This is an extremely cost
effective solution. To help reduce distortion the high frequency and low frequency
PWM streams are specifically adjusted for the Tweeter and Woofer they arc intended to
drive. The embodiment Figure 11 has the same channel selection interface, mixing,

volume control, and power on/off functions as the embodiment of Figure 10.

Both the embodiments of Figure 10 and Figure 11 require a Sample Clock to
synchronize the incoming audio sample data and subsequent units that operate on the
data. The Sample Clock is generated by the Framing and Error Protection Decoder and

Sample Clock Generator as shown in Figure 1.

In the embodiment of Figure 1, the function of channel selection is performed in
the Digital to Speaker Input Conversion and Channel Selector unit 103,113,123, This
corresponds to a Time Domain Multiple Access (TDMA) method of multiplexing the
multiple audio channels onto a single RF frequency carrier. Figure 15 shows another
embodiment of the current invention. In this embodiment the function of channel
selection is performed in the RF Receiver 1504,1514,1524 rather than in the Digital to
Speaker Input Conversion Unit 1503,1513,1523. Figure 16 shows one embodiment of
the RF Receiver used in the embodiment of Figure 15. Here the output of the Channel
Selection Register 1613, whose value is set by the Channel Selection Switch 1611 sets
the RF carrier frequency for the current loudspeaker. In this embodiment all
loudspeakers receive on a different carrier frequency and the RF Transmitter 1531
transmits each audio channel on a separate carrier frequency. This corresponds to a
Frequency Domain Multiple Access (FDMA) method of multiplexing the multiple audio
channels. As shown in the embodiment of Figure 16 the Channel Selection register
sets the carrier frequency of both the RF Downconverter 1602 and IF Quadrature
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Demodulators 1603. In another embodiment only the carrier frequency of the IF
Quadrature Demodulator 1603. Figure 17 shows another embodiment of the RF
Receiver used in embodiment of Figure 15. In this embodiment, the Channel] Selection
Register 1713 sets the spreading code for the RF Receiver. This corresponds to a Code
Division Multiple Access (CDMA) method of multiplexing the multiple audio channels.
Corresponding to the RF Receiver embodiment of Figure 17, the RF Transmitter 1531

transmits the multiple audio channels using different spreading codes.

In the embodiment of the present invention shown in Figure 15 the Channel
Sclection Switch 1611,1711 is moved into the RF Receiver so that it can set the RF
carrier frequency and subcarrier frequencies or the spreading code. This results in a
new embodiment of the Digital to Speaker Input Conversion unit 1503, 1513, 1523.
This embodiment is identical to the embodiments of Digital to Speaker Input
Conversion and Channel Selector described above for Figure 1, 103,113,123, except
that a new embodiment of Channel Selector Interface is used. This Channel Selector
Interface embodiment is shown in Figure 19. It is the same as that for Figure 18 except
with no Channel Selection Switch. In this embodiment of the Channel Selector
Interface no actual channel selection is performed, just status decoding and group

selection switching, however the name is retained for continuity.

The block diagram of Figure 2 shows another embodiment of the present
invention. In this embodiment the digital audio sample stream is digitally compressed
before it is transmitted through the air. At the loudspeaker the compressed digital audio
sample stream is uncompressed and a single channel of uncompressed audio is output
to the speaker. By transmitting digitally compressed audio the bit rate required for RF
transmission is reduced, greatly simplifying the RF design.

Audio from the Compact Disk Player 235 is uncompressed stereo at
44100%2%16 = 1,411,200 bits/sec. Audio from the DVD Player 234 is multichannel
compressed audio — for example, six channel Dolby AC-3 compressed audio, or eight
channel MPEG-2 compressed audio. The compressed six or eight channel audio from
the DVD disk has a composite bit rate of approximately 500,000 bits/second. The
uncompressed stereo audio from the CD player, with a bit rate of 1411200 bits/second,
is input to a Stereo Digital Audio Encoder 233 that compresses the audio to generate a
bit stream of approximately 500,000 bits/second. Although the compressed CD audio
i$ only a two channel signal it has the same bit rate as the compressed DVD audio with
six or eight channels. The Sterco Digital Audio Encoder 233 uses a smaller
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compression factor than that used to generate the DVD compressed audio. This smaller
compression factor aliows for higher fidelity in the stereo audio stream and allows for

simpler design in the Stereo Digital Audio Encoder 233.

High fidelity digital audic compression such as AC-3 or MPEG-2 is performed
in blocks. One block of digital audio samples at a time is used to generate a block of
Compressed Digital Audio Data bits. AC-3 and MPEG-2 are perceptual audio coders.
Perceptual audio coders are well known to those skilled in the art of high fidelity digital
audio data compression. The Stereo Digital Audio Encoder 233 is such a perceptual
encoder. Figure 14 shows one embodiment of a single channel of the Stereo Digital
Audio Encoder 233. The input stream of digital samples is taken in overlapping
blocks. Each such block is multiplied by a tapered window 1400 such as a Hanning
window. The windowed sample block is transformed to the frequency domain using a
Discrete Cosine Transform 1401. The frequency scale is converted to a
quasi-logarithmic critical band rate scale 1402. A psychoacoustic masked threshold
curve is calculated for the frequency domain data 1403. It is well known that soft
sounds with frequencies near those of louder sounds may be inaudible due to masking.
The masked threshold curve is defines a frequency dependent level beneath which
sounds are inaudible. The masked threshold curve is dependent on the frequency
content of the input block. The number of compressed digital audio bits output for each
digital audio input sample block is fixed. The input quasi-log spaced frequency bands
of the input frequency domain block are arranged according to the relative audibility of
their in-band energy. This audibility is determined with respect to the computed
masked threshold curve. The fixed number of bits per compression block are allocated
across the different frequencies 1404,1405 according to their relative audibility.
Completely inaudible bands may receive zero allocated bits. Some bands may be
encoded with 1-2 bits, others with 12 bits. The quantized frequency bands are backed
into a single Compressed Digital Audio Frame 1406 for transmission to the

loudspeaker.

Accompanying the blocks of Compressed Digital Audio Data are a bit clock and
frame clock. The bit clock synchronizes individual bits in the compressed audio
stream. The frame clock marks the boundaries between blocks of compressed audio.

A fixed number of audio samples is specified as input to each compressed audio block
and a fixed number of compressed audio bits is output each block. Therefore, there is a
fixed frequency ratio between the input Digital Audio Sample Clock and the output
Compressed Digital Audio Bit Clock and Compressed Digital Audio Frame Clock. For
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some methods, there may be a dynamic selection between a small number of different
block sizes, but it will be obvious to one skilled in the art of high fidelity digital audio

compressor design that this does not change the character of the present invention.

The Selector 232 selects between the two 500,000 bits/second Compressed
Audio Data Streams along with their accompanying bit and frame clocks. The selected
stream is passed to the Framing and Error Protection Encoding unit 236. A block
diagram of the Framing and Error Protection Encoding unit is shown in Figure 6. The
functions in Figure 6 are almost identical to those of Figure 5 described carlier for the
case of non-compressed audio. The differences are that the Compressed Digital Audio
Bit Stream input to Figure 6 is already divided into Compressed Digital Audio Frames
whose boundaries are marked by the Compressed Digital Audio Frame Clock also input
to Figure 6. Since the frequency of the Compressed Digital Audio Bit Clock is a fixed
ratio of the frequency of the Audio Sample Clock, and since the frequency Audio
Sample Clock is a fixed ratio of the frequency of the Symbol and Chip Clocks, then the
frequency of the Compressed Digital Audio Bit Clock is also a fixed ratio of the
frequency of Symbol and Chip Clocks. This allows the Symbol and Chip Clocks in
Figure 6 to be generated by frequency multiplication and clock division of the
Compressed Digital Audio Bit Clock. This is accomplished by the Chip Clock and
Symbol Clock Generator 605 in a manner similar to that described for 505 of Figure 5.
The rest of the functions of Figure 6 are the same as those for Figure 5. The output of

Figure 6 is input to the same RF Transmitter described as Figure 4.

Just as in Figure 1 each loudspeaker in 200,210,220 in has an Antenna
205,215,225 and RF Receiver 204,214,223 which are identical with those of Figure 1.
The output of the RF Receivers is input to the Framing and Error Protection Decoder
and Clock Generator 206,216,226. A block diagram of the Framing and Error
Protection Decoder and Clock Generator is shown in Figure 9. The functions of Figure
9 are mostly identical with the functions of Figure 8 described for the non-compressed
audio case. The difference is that the output of the Deinterleaver 904 is a bit stream
consisting of Compressed Digital Audio Frame Data whose boundaries are marked by
the Compressed Digital Audio Frame Clock which is also output from the Deinterleaver
904. The Compressed Audio Bit Clock and Audio Sample Clock Generater 905
functions much like its counterpart 805 in Figure 8 except that in addition to
regenerating the Audio Sample Clock it also regenerates the Compressed Digital Audio
Bit Clock to synchronize the bits coming from the Deinterleaver. Figure 13 shows

another embodiment of the Digital to Speaker Input Conversion and Compressed Audio
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Decoder and Channel Selector unit.

In embodiment of Figure 2, the output of the Framing and Error Protection
Decoder and Clock Generator 206,216,226, consisting of Compressed Audio Frame
and Bit Clocks Audio Sample Clock and Compressed Audio bit stream, is input to the
Digital to Speaker Input Conversion and Compressed Audio Decoder and Channel
Selector unit 203,213,223,

Figure 12 shows a block diagram of the Digital to Speaker Input Conversion
and Compressed Audio Decoder and Channel Selector unit. Each received frame of
Compressed Digital Audio is input to the Bit Field Extraction and Channel Selection
unit 1203. Here the quantized bit fields for each frequency band for each channel are
identified. Only the bit fields for the selected channel or channels, according to the
output of the Channel Selection Interface 1200, are selected. The Channel Selection
Interface is identical to that shown in Figure 18. The bit fields are dequantized and
rescaled to the original linear frequency in the Dequantize Frequency Band Bit Fields
and Rescale to Linear Frequency Scale and Mixing and Volume Control unit 1204. If
the mixing mode specified by the Channel Selection Interface 1200 indicates a mix
down of multichannel surround sound to stereo, then the Dequantize Frequency Band
Bit Fields and Rescale to Linear Frequency Scale and Mixing and Volume Control unit
1204 also performs this mixing function in the frequency domain. The volume control
function is also implemented in the frequency domain in 1204 based on status
information received by the Channel Selection Interface 1200. The output of 1204 is a
linear frequency domain data block which is inverse transformed 1205 to retumn to the
time domain. The inverse transformed block is a windowed time domain block, the
first half of which is overlap added 1207 with the second half of the previous time
domain block to generate a new half output block of uncompressed audio sample data.
Just as in the uncompressed embodiment of Figure 11, the uncompressed time domain
digital audio signal is split into high and low frequency bands by the digital crossover
1208, whose coefficient may be set by output from the Channel Selection Interface
1200, and the bands are sent to Class D digital input PWM amplifiers 1209, 1210
which generate signals for the Woofer and Tweeter. In another embodiment the Class
D digital amplifiers 1209,1210 are replaced by DACs and analog power amplifiers as in
Figure 10.

Figure 13 shows another embodiment of the Digital to Speaker Input
Conversion and Compressed Audio Decoder and Channel Selector unit. In this
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embodiment the digital crossover function is implemented as a Frequency Domain
Digital Crossover 1305 before the data is inverse transformed to the time domain. This
is a particular economical implementation of the crossover function. Crossover
coefficient, this time in the frequency domain, can be set by the Channel Selection
Interface 1300. The frequency domain digital crossover results in separate frequency
domain data biocks for the high frequency and low frequency bands. These blocks are
separately inverse transformed 1306,1308 and overlap added 1307,1309 two generate
the high and low frequency digital time domain signals which are input to the high and
low frequency DACs 1310,1312 and then the high and low frequency power amplifiers
1311,1313. The DACs and power amplifiers of Figure 13 can be replaced by Class D

digital input amplifiers as in Figure 12.

The embodiments of Figure 12 and Figure 13 have the same auto power on/off

embodiments as those of Figure 10 described earlier.

The embodiments of Figure 12 and Figure 13 require a Compressed Audio
Frame Clock, a Compressed Audio Bit Clock, and an uncompressed Sample Clock to
synchronize the incoming compressed audio sample data and later the uncompressed
sampled data. These clocks are generated by the Framing and Error Protection Decoder

and Clock Gencrator as shown in.

In the embodiments of Figure 12 and Figure 13 the volume control function is
implemented in the Dequantize Frequency Band Bit Fields and Rescale to Linear
Frequency Scale and Mixing and Volume Control unit. As with Figure 10 the volume
control function can be moved to any of the digital audio processing blocks in Figure 12

and Figure 13 without changing the character of the present invention.

In both the uncompressed and compressed embodiments of Figure 1 and Figure
2, the RF Receivers in each loudspeaker are designed to function in one of the
unlicensed Instrumentation, Scientific, and Medical (ISM) frequency bands defined by
the FCC in the U.S. These bands are centered around 900 MHz, 2.4 GHz, and 5.7
GHz. Internationally 900 MHz is not available for this type of product. Whatever
transmission frequency band is used the important thing is that the bandwidth be
sufficient to support the transmitted bit streams as described above. It is obvious to one
skilled in the art that almost any transmission band can, in theory, be used for this
purpose as long as the bandwidth is sufficient. In particular, embodiments for different
countries will no doubt use different transmission bands.
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In all of the embodiments of the present invention discussed above that use
digital audio data compression, reference has been made to AC-3 and MPEG-2
perceptual audio encoding and decoding. AC-3 and MPEG-2 are two important
embodiments of perceptual encoders, but it is obvious to one skilled in the art of
perceptual encoder and decoder design that any perceptual audio coder can be used in
the current invention without changing the character of the invention. What’s more, it
is not necessary to use a perceptual audio coder in the present invention. In some
applications a simpler time domain audio coder, such as an ADPCM or linear predictive
coder. might be used. With suitable framing for error correction and detection, these

simpler coders may be used without changing the character of the present invention.

What is claimed i1s:
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CLAIMS

1. A digital wireless loudspeaker system comprising:
an audio transmission device including-
means for receiving input digital audio data,
means for obtaining an audio sample clock synchronized to the input digital
audio data,
means for generating transmission data based upon the input digital audio data,
means for generating an RF transmission clock based upon the audio sample
clock,and
means for transmitting an RF signal based upon the transmission data and the
transmission clock; and
a wireless speaker for receiving the RF signal and broadcasting sound based upon the
received RF signal, inclading-
means for generating a derived sample clock based upon the transmission clock,
means for generating output audio data based upon the transmission data, and

means for broadcasting sound based upon the output audio data.
2. The system of claim 1, wherein the means for obtaining an audio sample clock
comprises means for receiving a discrete input audio sample clock associated with the

input audio data.

3. The system of claim 1, wherein the means for obtaining an audio sample clock

comprises means for deriving the audio sample clock from the input audio data.

4. The system of claim 1, wherein the RF signal is transmitted continuously as a

real time data stream.

5. The system of claim 1, wherein the RF signal includes status data.

6. The system of claim 5, wherein the status data includes a control signal for

activating the wireless speaker.

7. The system of claim 5, wherein the status data includes a control signal for
controlling volume of the broadcast sound.

3. The system of claim 5, wherein the speaker includes means for equalizing the
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broadcast sound, and the status data includes a control signal for controlling

equalization means.

9. The system of claim 1, wherein the RF signal includes two channels of audio

data, and further including means for selecting a channel for the speaker to broadcast.

10. The system of claim 1, wherein the RF signal includes two channels of audio

data, and a channel of status data.

11. The system of claim 10, wherein the means for transmitting transmits two RF
signals at two different frequencies, each RF signal based upon one of the transmission

data audio channels.

12. The system of claim 10, further including means for multiplexing the two
channels of audio transmission data and the status channel prior to transmission, and
means for demultiplexing the received RF signal,

13. The system of claim I, further including means for assigning the speaker to a
speaker group and means for selectively activating the speaker based on the speaker

group assigned to it.

14. The system of claim 1, wherein the RF signal includes frame markers, and
further including means for synchronizing the speaker based upon the frame marker.
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15. A digital wireless loudspeaker system comprising:
an audio transmission device including-
means for receiving input digital audio data,
means for generating two audio channels of transmission data based upon the
5 input digital audio data, and
means for transmitting an RF signal based upon the transmission data channels;
and
a wireless speaker for receiving the RF signal and broadcasting sound based upon the
received RF signal, including-
10 means for selecting one of the audio channels from the RF signal for broadcast,
means for generating an output andio signal based upon the selected channel,
and

means for broadcasting sound based upon the output audio signal.

16. The system of claim 15, wherein the means for selecting comprises:
a manual switch at the speaker for selecting which audio channel the speaker
will broadcast; and
means for choosing one of the audio channels based upon the manual switch.

17. The system of claim 15, further comprising:
a manual switch for assigning the speaker to a speaker group; and
means for selectively activating the speaker based on the speaker group assigned
to it by the switch.

18. The system of claim 15, wherein the RF signal includes a control signal for
controlling which audio channel the speaker will broadcast, comprising:
means at the speaker for choosing which audio channel the speaker will

broadcast based upon the control signal.
19. The system of claim 18, further comprising:
means for assigning the speaker to a speaker group; and
wherein the RF signal further includes a control signal for selectively activating

the speaker based upon the speaker group assigned to it.

20. The system of claim 15, wherein the RF signal includes frame markers, and
further including means for synchronizing the speaker based upon the frame markers.
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21. The system of claim 15, wherein:
the audio transmission device means for receiving further includes -
means for receiving input digital audio data,
means for obtaining an audio sample clock synchronized to the input
5 digital audio data,
means for generating an RF transmission clock based upon the audio
sample clock,
the means for transmitting transmits an RF signal based upon the
transmission data and the transmission clock; and
10 the wireless speaker further includes-
means for generating a derived sample clock based upon the
transmission clock,and
the means for broadcasting broadcasts sound synchronized to the

derived sample clock.

22.  The system of claim 21, wherein the means for obtaining an audio sample clock
comprises means for receiving a discrete input audio sample clock associated with the

input audio data.

23. The system of claim 21, wherein the means for obtaining an audio samplc clock

comprises means for deriving the audio sample clock from the input audio data.

24. The system of claim 15, wherein the means for transmitting transmits two RF
signals at two different frequencies, each RF signal based upon one of the transmission
data audio channels, and wherein the means for selecting one of the channels comprises

means for tuning in to the frequency associated with the appropriate RF signal.

25. The system of claim 15, further including means for multiplexing the two
channels of audio transmission data prior to transmission, and means for

dermnultiplexing the received RF signal prior to selecting the audio channel.
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26. A digital wireless loudspeaker system comprising:
an audio transmission device including-
means for receiving input digital audio data,
means for generating RF transmission data based upon the input digital audio
data and including frame markers appearing at fixed intervals in the RF
transmission data, and
means for transmitting an RF signal based upon the RF transmission data; and
at least two wireless speakers for receiving the RF signal and broadcasting sound based
upon the received RF signal, each speaker including-
means for generating an output audio signal based upon the received RF signal.
means for synchronizing each output audio signal based upon the frame
markers, and
means for broadcasting sound based upon the synchronized output audio

signals.

27. The system of claim 26, wherein the input digital audio data comprises digital
audio samples in the form of a digital audio bit-stream, and wherein the frame markers
are positioned within the bitstream with a temporal accuracy of at least one audio data

sample.

28.  The system of claim 27, wherein the frame markers are positioned within the
bitstream with a temporal accuracy at least on the order of an audio data bit from said
bit-stream.

29.  The system of claim 28, wherein:
the audio transmission device means for receiving further includes -
means for receiving an input audio sample clock associated with the
input digital audio data, and
5 means for generating an RF transmission clock based upon the input
audio sample clock,
wherein the means for transmitting transmits an RF signal based upon
the transmission data and the transmission clock;
the wireless speaker further includes -
10 means for generating a derived digital audio sample clock based upon
the transmission clock,
wherein the means for generating a derived digital audio sample clock is
further responsive to the frame markers, such that the phase of
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the derived sample clock is accurate to within at least on the
15 order of a data bit from the bit-stream: and
the means for broadcasting broadcasts sound synchronized to the derived

sample clock.

30. The system of claim 27, wherein:
the audio transmission device means for receiving further includes -
means for receiving an input audio sample clock associated with the
input digital audio data, and
5 means for generating an RF transmission clock based upon the input
audio sample clock,
wherein the means for transmitting transmits an RF signal based upon
the transmission data and the transmission clock; and
the wireless speaker further includes-

10 means for generating a derived digital audio sample clock based upon
the transmission clock, wherein the means for generating a
derived digital audio sample clock is further responsive to the
frame markers, such that the phase of the digital audio sample
clock is accurate to within at least one audio sample, and

15 wherein the means for broadcasting broadcasts sound synchronized to

the derived sample clock.

31. The systemn of claim 26, wherein the RF signal further includes an RF

transmission clock.

32. The system of claim 31, wherein the input digital audio data further includes an
input sample clock, and the RF transmission clock is based upon the input sample

clock.

33. The system of claim 32, wherein the frame markers are positioned within the
bit-stream with a temporal accuracy at least on the order of one clock cycle from the RF

transmission clock.

34, The system of claim 26, wherein the RF signal includes at least two audio
channels of data, the system further including means for selecting which audio channel

each speaker wili broadcast.
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35. The system of claim 34 wherein the audio channel selecting means compriscs a

manual switch at each speaker.

36. The system of claim 35 further comprising:
a manual switch at each speaker for assigning the associated speaker to a
speaker group; and
means for selectively activating each speaker based on the speaker group

assigned to it by the associated switch.

37. The system of claim 34, wherein the RF signal includes a control signal for
controlling which audio channel each speaker will broadcast, and further comprising:
means at the speaker for choosing which audio channel the speaker will

broadcast based upon the control signal.
38. The system of claim 37, further comprising:
means for assigning the speaker to a speaker group; and

wherein the RF signal further includes a control signal for selectively activating

the speaker based upon the speaker group assigned to it.
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39. A digital wireless loudspeaker system comprising:
an audio transmission device including-
means for receiving input digital audio data,
means for generating two audio channels of transmission data based
5 upon the input digital audio data,
means for multiplexing the two audio channels; and
means for transmitting an RF signal based upon the multiplexed
transmission data channels, and
a wireless speaker for receiving the RF signal and broadcasting sound based
10 upon the received RF signal, including-
means for demultiplexing the received RF signal;
means for selecting one of the audio channels from the demultiplexed
signal for broadcast,
means for generating an output audio signal based upon the selected
15 audio channel, and
means for broadcasting sound based upon the output audio signal.

40. The system of claim 39, wherein the RF signal includes status data.

41. The system of claim 40, wherein the status data includes a control signal for

activating the wireless speaker.

42. The system of claim 40, wherein the status data includes a control signal for

controlling volume of the broadcast sound.

43.  The system of claim 40, wherein the speaker includes means for equalizing the
broadcast sound, and the status data includes a control signal for controlling the

equalization means.

44. The system of claim 39 wherein the audio channel selecting means comprises a

manual switch at each speaker.

45. The system of claim 44 further comprising:
a manual switch at each speaker for assigning the associated speaker to a
speaker group; and
means for selectively activating each speaker based on the speaker group
5 assigned to it by the associated switch.
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46. The system of claim 39, wherein the RF signal includes a control signal for
controlling which audio channel each speaker will broadcast, and further comprising:
means at the speaker for choosing which audio channel the speaker will

broadcast based upon the control signal.

47. The system of claim 46, further comprising:
means for assigning the speaker to a speaker group; and
wherein the RF signal further includes a control signal for selectively activating

the speaker based upon the speaker group assigned to it.

48. The system of claim 39, further including means for assigning the speaker to a
speaker group and means for selectively activating the speaker based on the speaker

group assigned to it.
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49. A digital wireless loudspeaker system comprising:
an audio transmission device including-
means for receiving input digital andio data,
means for generating transmission data based upon the input digital
5 audio data,
means for generating speaker group data for selectively indicating
speakers to be activated; and
means for transmitting an RF signal based upon the transmission data
and the speaker group data; and
10 a wireless speaker for receiving the RF signal and broadcasting sound based
upon the received RF signal, including-
means for assigning the speaker to a speaker group,
means for selectively activating the speaker according to the speaker
group data,
15 means for generating an output audio signal based upon the RF signal,
and

means for broadcasting sound based upon the output audio signal.

50. The system of claim 49 wherein the speaker group assigning means comprises a

manual switch at the speaker.

51.  The system of claim 49 wherein the RF signal further includes speaker group
assigning data, and the speaker group assigning means comprises means for selectively
activating the speaker based upon the speaker group assigning data.

52. The system of claim 49, wherein the RF signal includes frame markers, and

further including means for synchronizing the speaker based upon the frame marker.

53. The system of claim 49, wherein:
the audio transmission device means for receiving further includes -

means for receiving an input audio sample clock associated with the

input digital audio data, and
5 means for generating an RF transmission clock based upon the input

audio sample clock, and

wherein the means for transmitting transmits an RF signal based upon
the transmission data, the speaker group data, and the

transmission clock; and
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10 the wireless speaker further includes-
means for generating a derived sample clock based upen the
transmission clock, and
the means for broadcasting broadcasts sound synchronized to the

derived sample clock.
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THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS 'ORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YIS, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (Gf rcquired). If you arc charging the fee(s) to your deposit account, scetion "4b"
of Part B - T'ee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

1. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved [or use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

iné)icated unless corrected below or directed otherwise in Block 1, by (a) specitying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS™ for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

68533 7590 11/01/2010
Certificate of Mailing or Transmission
MEGAN [.YMAN I hereby certify that this Fee(s) Transmittal is being deposited with the United
3 ST States Postal Service with sufficient postage for first class mail in an envelope
1816 ‘SILVER MIST CT. addressed to the Mail Stop ISSUE FEE address above. or being facsimile
RALEIGH, NC 27613 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's naime)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/570,343 09/30/2009 C. Earl Woolfork 1028.4 9973
TITLE OF INVENTION: WIRELESS DIGITAL AUDIO SYSTEM
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 $0 31055 02/01/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
FLANDERS, ANDREW C 2614 700-094000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). . . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. — - . i n
(2) the name of a single firm (having as a membera =
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or morc recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as st forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issuc Fec [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. 'orm PTO-2038 is attached.
[ Advance Order - # of Copies (A The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (it required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or rctain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to complete
this form and/or suggestions for reducing this burden, should be sent to the (‘Eief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, %.O.
Box 1450. Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required Lo respond to a collection of information unless it displays a valid OMB control number.

PTOI.-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; UJ.S. DEPARTMENT OFF COMMERCT:
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. \lSPfO govV

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/570,343 09/30/2009 C. Earl Woolfork 1028.4 9973
68533 7590 11/01/2010 | EXAMINER |
MFGAN ] YMAN FLANDERS, ANDREW C
1816 SILVER MIST CT. | ART UNIT PAPER NUMBER |

RALEIGH, NC 27613 2614

DATE MAILED: 11/01/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 3 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 3 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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Application No. Applicant(s)
. . 12/570,343 WOOLFORK, C. EARL
NOtlce OfAIIOWablI’ty Examiner Art Unit
ANDREW C. FLANDERS 2614

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to the amendment filed 04 August 2010.

2. [X] The allowed claim(s) is/are 1-3, 5-9, 12, 13_21, 25_26.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[Jsome* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [[] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment

Paper No./Mail Date
4. [0 Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [J Other .

/Andrew C Flanders/
Primary Examiner, Art Unit 2614
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-086) Notice of Allowability Part of Paper No./Mail Date 20101021
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Application/Control Number: 12/570,343 Page 2
Art Unit: 2614

EXAMINER’S AMENDMENT
An examiner’'s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.
Authorization for this examiner’'s amendment was given in a telephone interview

with Megan Lyman on 21 October 2010.

The application has been amended as follows:

Please cancel claims 4, 10, 11, 15, 17 and 23.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW C. FLANDERS whose telephone number is
(571)272-7516. The examiner can normally be reached on M-F 8:30 - 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Curtis Kuntz can be reached on (571) 272-7499. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/570,343 Page 3
Art Unit: 2614

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-2197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Andrew C Flanders/
Primary Examiner, Art Unit 2614
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Index of Claims

Application/Control No.
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 15570343 WOOLFORK, C. EARL
““H” ‘H H Examiner Art Unit
ANDREW C FLANDERS 2614
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
700 94 G|lo|e6|F 17 /00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
O Claims renumbered in the same order as presented by applicant d CPA O TbD. O RA1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17
2 2 18
3 3 19
4 20
4 5 10 21
5 6 22
6 7 1" 23
7 8 24
8 9 12 25
10 13 26
1
8 12
9 13
14
15
16
NONE
Total Claims Allowed:
13
(Assistant Examiner) (Date)
/ANDREW C FLANDERS/
Primary Examiner.Art Unit 2614 10/21/2010 0O.G. Print Claim(s) 0O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20101021
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 12570343 WOOLFORK, C. EARL
Examiner Art Unit
ANDREW C FLANDERS 2614
SEARCHED
Class Subclass Date Examiner

SEARCH NOTES

Search Notes Date Examiner
Reviewed and repeated search history (including class search) of Parent 1/11/10 acf
Application 12/144,729
eDan EAST and PALM inventor search for double patenting 1/11/10 acf
updated 6/1/10 acf
Updated 10/21/10 acf
INTERFERENCE SEARCH
Class Subclass Date Examiner
700 94 10/21/10 acf
/ANDREW C FLANDERS/
Primary Examiner.Art Unit 2614
U.S. Patent and Trademark Office Part of Paper No. : 20101021
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FAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref# Hits  Search Query DBs ‘Default Plurals Time Stamp
| Operator

L (700/94).008 USPGPUB;  OR OFF  2010/10721
USPAT 12:51
St FHSSwith unioue with user USPGPUB,  {OR OF  2007/03/20
USPAT | 09:30

2 B Slad@a<20m2r USPGPUB, (R OFF  2006/0502
USPAT 17:45
S0 FHSS with unique adj hop USPGPLB;  OR OFF  2006/05/02
USPAT T
S0 FHSS with each adj user USPGPUB,  OR OFF  2006/05/02
| USPAT 17:46

& 0 FHSSwith indvidual adj user USPGPUB;  OR OF  2006/05/02
USPAT 1747

$ 0 (FHSS or "frequency hopping spread USPGPUB,  OR OF  2008/05/02
o spectrum’) with individual adj user USPAT 1747

S7 0 (FHSS or "frequency hopping spread §USPGPUB; OR QOFF 52006/ 05/02
| spectrum') near user same unique USPAT 1747

S8 9 (FHSS or "frequency hopping spread §USPGPUB; OR OFF  12006/05/02
| spectrum”) with user same unique USPAT 17:48

89 17 (FHSS or "frequency hopping spread §USPGPUB; OR OFF  2006/05/02
L spectrum') same unique same user USPAT | 17:48
S8 Sand @ade 2011221 USPGPUB, R OFF  2006/05/02
USPAT e
ST (FHSS or "frequency hopping spread USPGPUB,  OR §OFF 2006/05/03
spectrum”) same multiple adj user! USPAT 5 10:32

file:#/iCliDocoments %20and%20Settings/atlanders My % 20Documentsfe-Red % 20Folder/ 1257034 3/EAS TSearchHistory. 12570343_AccessibleVersionhtm (1 of 11107212010 12:31:52 PM
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FAST Search History

1291 {(PHSSor frequency happing spread USPGPUB,  OR OFF  12006/05/02
spectrum") same (pn or "hopping code”) USPAT 17:50
1318 (FHSS or "frequency hopping spread USPGPUB,  OR OF  2006/05/02
| spectrum") with ("hopping code”) USPAT 17:50
S4B Si3and @ad<20011221" USPGPLB,  OR OFF  2008/05/02
USPAT | 1751
S50 5046343 AN, USPGPUB, R OFF  2006/05/03
USPAT | 1
S ("6342844"). PN, USPGPUB,  {OR OFF  2006/05/03
USPAT 11:46
SO0 (ST USPGPUB;,  OR OFF  2006/08/28
818 10725 {"rechargeable battery" and @ad<"20011220" §USPGPUB; R OFF 52006/08/28
USPAT 515:55
19 376 rechargeable battery"i. and USPGPUB,  OR OFF  2006/08/28
@ad<"20011220" §USPAT 15:05
@0 17 {('rechargeable battery" and portable).fi. and  USPGPUB;  OR OF  2006/08/28
(@ad<"2001 120" USPAT 16:57
1 13623043 {("rechargeable battery" and portable) with  USPGPUB,  OR OF  2006/08/28
. méh andd @ad< '20011220" USPAT | 5
20 {'rechagedble battery' and portable) wih  USPGPLB;  OR OF  2006/08/28
mah and @ad< "20011220" USPAT 515:57
823 3623041 {("rechargeable battery" and portable) with ma- §USPGPUB; OR OFF :2006/08/28
h andd @ad< "20011220" USPAT 515:57
14 3623041 {'rechargecble battery' and portable) with  USPGPUB;  OR OFF  2006/08/28
"ma-h" andd @ad< "20011220" §USPAT 515:57
250 ('rechargeable battery" and portable) with ~ {USPGPUB;  (OR §OFF :2006/08/28
"ma-h" and @ad<"20011220" §USPAT ; ;15:57
126 640693 {'rechargeable battery' and portable) with ~ USPGPUB;  1OR OFF 2006/08/28
? milliamp hours and @ad<"20011220" §USPAT 5 515:67

file:#/iCliDocoments %20and%20Settings/atlanders My % 20Documentsfe-Red % 20Folder/ 1257034 3/EAS TSearchHistory. 12570343_AccessibleVersionhtm (2 of 1110212010 12:31:52 PM
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FAST Search History

3
1
3
97
3
3
3
3
A
!

("rechargeable battery" and portable) and
"milliamp hours" and @ad<"20011220"

USFGPUB
USPAT
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v
lOFF
\
v
B
\
\
\
\

2006/08/31
1217

3
B
I
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B
3
3
4
3
3
B

"5491839"

USPGPLB
USPAT

R

OFF

2006/08/30
12:56

I
0
0
:\829
3
0
B
N
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b
N
B

("5491839").N.

USPGPUB
USPAT

R

OFF

52006/ 08/30
1 2:56

N
0
0
R
"
0
0
B
0
a
0
0N
0

("6771441").PN,

USPGPUB;
USPAT

OR

OF

52006/ 08/30
12:56

A
2
N
B
3
3
B
3
3
B
3
3

("6,107,147").AN.

USPGPUB
USPAT

OR

OFF

2006/08/31
1217

}
N
i
B
3 2
}
B
3
3
B
3

(10/648012).APP.

US-PGPUB
USPAT

R

OFF

2006/09/25
09:26

3
B
2
B
I
!
B
!
3
B
!
B
2

("6946343").PN.

USPGPUB,
USPAT

R

OFF

2006/09/25
09:50

N
o
iy
B
3
A
3
3
B
A
3
B
3

422

(455/564.1,412,413).CCLS

US-PGPUB,
USPAT

OR

OFF

2006/09/25
09:50

!
3
B
3
3
3
4
3
B
3
3
B
}

2%

(375/219,296-297,346,348). CCLS.

USPGPUB;
USPAT

OR

OFF

2006/09/25
10:02

3
0
N
3
B
3
3
B
I
B
B

("20040223622").PN.

USAGPUB
USPAT

OR

OFF

2006/09/25
10:04

3
3
B
B
!
B
I
3
B
3
!
A

("6946343").PN.

USPGPUB
USPAT

OR

OFF

:2006/09/25
510:05

3
3
3
w838
3
o
I
B
3
3
3

("7,050,419").PN.

USPGPUB;
USPAT

OR

OFF

52007/ 03/20
09:32

A
I
3
3
3
3
A
3
N
B
3
3

("20010025358").PN.

USPGPUB
USPAT

h
H
\OR
H
\
v

OFF

2007/03/20
09:37

3
3
I
B
]
3
4
3
8
B
}

2618

(375/341,140,147).00LS

USPGPUB
USPAT

OR

OFF

2007/03/20
09:37
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FAST Search History

S8 ("2001/0025358").URPN. USPAT OR OF  2007/03/20
" | % 09:51

S0 0020025009 URPN USPAT OR OFF  2007/03/20
! | 095

S0 20020025000, RPN, USPAT OR OFF  2007/03/20
| | | 10:01

S5 U2 (20020150643 | "434629" | '067532' | USPGPLB;  OR OF  2007/03/20
"5073642" | "6243423" | "6327314" | USPAT; USOCR 10:08
"6330612" | "6450728" | "BATT210" | | |
"BAB0554" | "6654429" | "6671338").PN. OR
("7009413").URPN,

846 74 "band pass' and demodulator and interleaver §USPGPUB; OR OFF 2007/03/20
and "viterbi decoder" USPAT; USOCR 10:08
S5 Sband @ad<"20011220 USPGPUB;  OR OFF  2007/0320
USPAT; USOCR | 10:08
87 ('278078" | "4635063" | "5175558" USPGPUB,  OR OFF 200703120
5493307").PN. OR ('6130643'). URPN, USPAT; USOCR 10:15
S ("5175558").PN. USPGPUB,  OR OF 200770320
USPAT 10:16
013 [4g5Tis5" | "4931977").PN. OR["5175558'). USPGRUB,  OR OF  2007/03/20
URPN, USPAT; USOCR | 10:34
ST 5046343 PN USPGPUB,  (OR OFF  2007/03120
- USPAT 11:40
27186 (375/295,146,130,340,316,148).CCLS USPGPUB, {OR OFF  2007/0320
USPAT 11:41
%3 4473 S2and @ade"2001 1220 USPGPUB;  OR OFF  2007/03/20
U USPAT | 11:41
S0 (20040228622 . USPGPB, (R OFF  2007/03121
USPAT 121
855 5 "reed solomon” with "intersymbol §USPGPUB; OR EOFF 52007/ 03/21
interference” USPAT 12:13
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Application No.: 12/570,343
Attorney Docket No.: 1028.4

REQUEST FOR AMENDMENT AFTER ALLOWANCE UNDER 37 CFR 1.312

The Applicant respectfully requests that the present application be amended as
follows: the cancellation of claims 4, 10, 11, 15, 17, and 23 should read that they have
been cancelled without prejudice. Claims 4, 10, 11, 15, 17, and 23 were cancelled via
Examiner’s Amendment, issued November 1, 2010 without the above language stating
that claims are cancelled without prejudice.

It is noted with respect that the present amendment is filed before payment of the
issue fee and can be entered on recommendation of the primary examiner, approved by
the Director, without withdrawing the application from issue.

If there are any questions or concerns, or any information that may be provided to

expedite this process, please do not hesitate to contact me.

November 5, 2010
Respectfully Submitted,

Mcgan E. Lyman, Registration No. 57,054
1816 Silver Mist Ct.

Raleigh, NC 27613

(919) 341-4023
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Application No. Applicant(s)

L 12/570,343 WOOLFORK, C. EARL
Response to Rule 312 Communication - -

Examiner Art Unit

ANDREW C. FLANDERS 2614

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. [X] The amendment filed on 05 November 2010 under 37 CFR 1.312 has been considered, and has been:
a)[{ entered.

b)[J entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d)[] disapproved. See explanation below.

e)[] entered in part. See explanation below.

/Andrew C Flanders/
Primary Examiner, Art Unit 2614

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20101115

SONY Exhibit - 1002 - 0290



QA'P

- v

o

: A]exandna, Virginia 22313-1450
or ¥ax (571)-273-2385

STRUCTIONS: This form should be used for sansmiiing the ISSUE FEE and FUBLICATION FEb O rcquiredLeBlocks 1 thyough 3 should be coropleied where

opoate. All further comrespondence including the Patemt, odvance orders and owification of maintenance fees will be mailed to the current corre dence address as
ninmd unhf:: cofgmd kelow of dipeeted otherwise in Block 1. by (a) specifying & new comeapondeace address; and/or (b) indicating a srparate ADDRESS™ for
naintenance notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block ! for 4 change of addiessh Note: A ccmuutc of inatliag e only be wied for domesnic majlings of the ‘
Tee(s) Transraittal. This eate sannol be used for ouy other acoompanying
. mw%ﬁwﬁ%’mﬂ & m.;f}tr twmm%m glf"""‘“’ Arawing. mug
MEGANLYMAN © Iherby czzdf\ lhm his Feels) Teansmiil I being d with the U:i\lw
1816 SILVER MIST CT. : e e P Lo b e L e Eoneoge
RALEIGH, NC 27613 0343 © transmitted (o the USPIO og/l)z'lwsss. on the daie indicated below.
11782/2010 HUUONGE 00000071 1257 . . pes—
755.00 O S
i tCs 2301 ’ .00 op . (Fogotueor
0 FEHI0A | 300.9 P
| APFLICATION NO, | FILING DATE ! FIRAT NAMED INVENTOR ] ATTORNEY DOCKET NO. l CONPIRMATION NO, J
12/570,343 09/30/2009 : C. Earl Woolfork . - 10284 9973

TTILR OF INVENTION: WIRELESS DIGITAL AUDIO SYSTEM

" AT At anTtm ] MRrVTT raTmme i IR TN BT lm"nr T IO ATT I T T Im-ru T T TR T T l MPYT AT T (R Ten® I THaMT TN ]
nongrovisiumal TES 755 5300 30 $1055 ) 001201
{ EXAMINER | smowr - | crasssusciass |
FLLANDERS, ANDREW C 2614 o 700-094000
1. Change of coirespandence address or indication of "Pee Addgess” (37 2. For priotin the patent front , ist ;
PR!% poa ( printing or the patent front page, Y E.L A0

1) the names of up o 3 registered patept atrorpa!
i Change of wnv?lgu) iy nms {or Change of Comspondence fy)agents OR, altseznl):xtive:ltssegj w e
al

Addsess form PTO! (2) the rame of 2 sxnglz firm (having 23 a meqbera 2
Q 1 TT SAAGLID  IIAMAUINAL 1R ATO AUUITHY ALV AL ALY Au Bhowind wusainy W aguay wWid Lo awiae Wl wp W
PTOSH/4: Rev 03-02 o more recent) attached. Use of a Castomer rz?smd Paefl anocieys or ageals. If poname is 3
Nminber Is reqnued. listed, 20 name will be printed. :

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print of type}

PLEASE NOTE: Unless an assﬁnee is identified below, 20 assignee dare will appear on the patent. If an assignee is identficd below, the document has been filed fix
recordation g5 set forth in 37 CEK 3,31, Completion of this form is NOT o substitute for filing 2n assignment.

{A)NAME CF ASSIGNEE (8) RESIDENCE: (CITY aed STATE OR COUNTRY)

Plaase chieck the avncpruigle assuney calenory of catevagies (wall oot be origted on the patgnt) : B individua O Corconption or olher otiyate onyo eplity O Government

4n The fndlnwing fer(s) ats subminad- db. Pavmest of Feeli) (P!mc nm mapply any previousty pait issue fee showp atwmve)
) 1 Lad n. (3N ] L
Qsmblltatlon Per (No small entiey dlscounr pexraitted) maymx by cmm c.ud Fogm PTO-2038 is artached.
2 Advaune Ouder - § of Qupicn CBThe Diston sa I oby sutlojanad by s U swgicnd By amy elisiuim o wm ol oy

5. Change i Eclity Statos (from status indicated above) . .
{J . Applicant claims SMALL ENIIXY status. See 37 CFR 1.27. 5 b. Applicant is 10 longer clairsing SMALL ENTITY stans. Soe 37 CFR 1.2HgH2).

11/19 {ﬁ 1% 15:54 9193418271 LYMAN ' PAGE Bl1/82
A8 5 PART B - FEE(S) TRANSMATTAL
'7 srnaphiva nn nrl thic fomms, ¢ngathan avith applinable faalo), dor Ddail LY N C’np WETIR TOw
\p Comm:ssmnet for Patents .
& TRADES P.O. Box 1450

NOTE: The [ssuc Fee and Publication Pre (if requisod) will not be accepied from anyone otber than the applicant; a registered attorney or ageat; of the asciguee of other party in
Saterest a3 showe Dy the records of the Lnited Statys Patent and Trademark Oftice. o ' ’ -

. Authorized Signamee 1-‘3,\ _j L’Lwys--_ - Dae “/ /52.0, 0
Tyged o printed name }1’/)-?0‘&‘1’\ ‘FZ)L-‘—\WVI R ion No. 53 70‘;4

Tiis ve wellustina oF indurevuatia 27O 1.31). Tha 2t Mo Sbbit w2 aydemtis o Lodust G0 L an i lle hdade ;o 14 Dl (ol by 1he L0070 W p.uu;\
19 o2l
} 3

% WMMSKMW Hﬁ‘éﬁdﬁ? l?&d %"mc‘gl& lloﬂm ia "“mﬁfcaw%‘ 2 mmmbm afmnma mtohﬂ“g nl.bcnn £, orepanar.

utu fum oﬁ ol fan i o busileg W o gcud b lLv ‘ wm i O('Dwa U3, Palcad uml Tm\kuml\. Olline, U.8, Depas hucul uf Quonnicanc,
BO‘X 1450, %m %uuzlma 21313 N‘Q Do \'OT SEND FEES OR CDWTED PORMS TO THIS ADDRESS. SEND TQ: Commissiosner for Pateats, PO, Box 14‘0

‘Uade: the Paperwork Reduction Act of 1995, 1o persons are required bo regpond 1o 3 collection of inforrstion unless it disglays & valid GMB controf namber.

PAGE 112" RCVDAT 1111412010 3:46:54 PM [Eastern Standard Time]* SVR:USPTO-EFXRF6/29* DNIS:2732685 ¢ CSID:9193410271 * DURATION (mm:5s):0200bw commmrre.

SONY Exhibit - 1002 - 0291

e



“ It Poanid Rbed! fllmn, Rw.’\ﬂ.‘ﬂﬂﬂl I EGRIRHEISNAI HALILI ), #0Y MM“\M.. NRYP ARA LA N LM NACE @1 /N
mnussnoner for Patents

P.O.Box 1

A]exandna, Vlrgmia 22313-1450
r ks {571)-
is form sheald e wand for tmasmitting the ISSUE FEE avd PUBLICATION FEX Gf cequired). Bixcks | through 5 should be complcud wbew
) her 0umupusd¢5u Tinaadiag «<lare hinsiy wdd rden akary wne i vl ssunivasans g m il ke nasdbad du e Caaat soti sy andiama:
‘,.‘; wrlrfoclcd blow or dirceted etherwise in Block 1. by (a) specifying & new eorrespondence sddress; aud/or (b) indicating & separaie "OEE ADDR.ESS“ luz
2 ice tee notificationa.

CORRE DTIRESS {Nots: Use Blogs ! fo any of eddress) Nute: A cerlicate of mailing can only be wsed for domesic mailings of the
CURRET SPORDECRAZ et Eae Sloct “_Wm" " Foefs) lhnsrmnal This certficate cannot be used for sny other acoompanying

K;p"ﬂs muoxml paper, such as on assignment o formal draming, must
own ¢e

ficate of mailing o iransmissica.
6RE3 7590 11842010
. Cextificote of Malling or Tronsmission
MEGAN LYMAN © 1 berchy certify that this Purs Tranamitta! is being deposited with the United
1816 SILVER Mus ¢ C1 Sh:‘hs; sl Jeevice willy wl'l chenl pusla R\t fnsl:lnus quall in 4 ft_:uvt:l €
INALLINIL, AV 4/ UAD pdsned o e {‘%’ﬁ’;&'ﬁ'/ﬁi’ﬁzﬁﬂ P g TR It N Mg T R
{IRpositos’s sumed
Sigatsrer
Taed
I APPLICATION NO, l FILING DATE ] . FIRST NAMED INVENTOR i ATTORNEY DOCKET NQ. I CONFIRMA TION NO. [
127570,343 0973072009 C. Earl Woolfork - 1028.4 9973
TITLE OF INVENTION: WIRELESS DIGITAL AUDIO SYSTEM ' ’
l APPLN. TYPE SMALL ENTITY l 1SSUE FEE DUE IPUBUCA JONFEE DUE IPRT:'V PAHJIS;;‘LE?EEJ TOTAL FEE(S) DUE ] DATE DUE I
nonprovisivpal YES $788 3300 ° 50 $1055 024012011
{ EXAMINER ] amur | crasssusciass |
FLANDERS, ANDREW C 6l4 . 700-0041XK}
1.Chag; ofmsponden ¢ address or indication of "Fee Address” (37 2. Fox printing on the patent front  bist
CER J. 963 easmm o : ¢ NI | PO PRy
d Change of corres nee address (or Change of Correspondence & agcm 'OR, altmnve{y J

Address form PTO/SE/122) attached. (2) the osme of 4 siogle fir (having 25 3 membera 2

 "Fee Address” indication (or “Fee Address” Iadication foros registered atlorney o agent) and the names of Up &
R'I’OISBM? Rev 0302 or more recent) attached. Use of o mem 2 tepistered ptent a!mrma m' agcnts U nonameis 4
Nunber is reguired. List , 8o name wil] be printed
3, ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (paint ot type)
PLEASE NOTE: UnJess an agsi is idemtified bejow. no ussignez data will spgemc op chee patent. IF xn assignes is identdfied helow, the document bas been filed for
rorocdation ax et focth i 77 CRR. 3.1, Comgpletion af this furen is NOT a substimote for filing 3ix 8390 sl
(A) NAME OF ASSIGNTE " (B)RESIDENCE: {CITY and STATE OR COUNTRY)

Plense check the mmm aesigmen category of catesocies (will not be printed on tha naten) @

43 The folowing feefs) are sutunitied: 4b. Payment of tee(s): (l’leaseﬁxstmyply any previously puid issoe fee shovmn above)
{glswe Fee £ A check is enclosed. )
S Publication Fse (No sopall entity discoust pesmiticd) A paywent by coedic card. Form PTO-2028 is attached.
2 Advapce Ocdex - #ot Copies ke Dicector is herety anthorized to charge the requised feezs), any deficiency, ar credit axtxy
overpayment, <o Depasit Account Number ancloze an extia cogy of this foum).

5. Changr in Eatity Stntes {from status indicated gbove) .
i Applicant claigng SMALL BNTITY staws, See 37 CFR 1.27. Lo, Applicant is uo tonger clairning SMALL ENTITY status. See 37 CFR 1.27(g¥2).

NOTHR: The Iswue Few and PahRCAton Fee (F requiced} will not be accepted feom anyone other than the cunt; & regittered attorney or dgeqat: of the agsigaee ar othar in
the Tonited ‘itntr’i Patend and derm‘nxﬁnﬁl Y 2pplicunt; 4 regs 3 8 il

 utborzed Sigaavace iy eyl &W Date_. “/ {4 /C;ZOJ.Q____

A

Tyred of printed name )’VM’U\A N ‘FO(—HMﬂV‘ Begisteation N = 7/:)/;
Thiy wuvulw «d'iu.lbmnwun e roquited By 3¢ LER 3,411, 106 Toanaton 19 rEGUITed IO 0Dl Of (eTatd 4 Dexelit by the public which ¥ 19 tile {and by the U B53%ert pxocesss
a.om licanion, Confidentinlity iz governed by 35 7.8,C. 1 Zands“CFR 1.14. This collection is estimared fo take 12 mivuzes to compiete. inchuding gathering, prepanag, and
tting the completed upp!h:mcn form xo the l-'&m vag degfgfmn upon the individual case. Any comments oo the amount of Ume You require © mgete
this form, andfor s ions for redy 1g dbesenuo e crmanmotﬁw,bs Paten: and Teademark Office, U.S, Departruent of Commece,
Box 1430, A‘l’em N:ul'igir nlaZ‘BlS- 450. DO \'OI‘ SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Canmissioaer foc Patents, P.O. Box 1450,
Alexandria, Virgil

Under the Pagerwork Raducuon Actof 1995, n0 perrony are required to respond 1 a collection of informarion unless it displays a valid OMB comteol gumber,

PAGE 1/1* RCVD AT 11/14/2010 3:36:16 PM [Easter Standard Time]* SVR:USPTO-EFXRF 11 * DNIS:2732885 * CSID:9193410271* DURATION (mm-58):01-dr cornmnce
T -

SONY Exhibit - 1002 - 0292



Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0851-0031
U.S. Patent and Trademark Olfice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 12570343
Filing Date 2009-09-30
First Named Inventor 1 C. Earl Woolfork
Art Unit | 2614
Examiner Name ] Andrew Flanders

Attorney Docket Number ]1028.4

U.S.PATENTS | Remove |
. . \ . Pages,Columns,Lines where
E)_(gmlner Cite Patent Number Kind Issue Date Na’?‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 5668880 A 1997-09-16 Alajajian, Philip
2 5721783 A 1998-02-24 Anderson, James
} 3 6115478 A 2000-09-05 dspfactory-tid-
Schneider
4 6236862 B1 2001-05-22 MWM\
Erten etal
5 7505823 B1 2009-03-17 Intrasenics-Limited. '
[émH/e’l‘I' Q,}c\,[
6 5781542 A 1998-07-14 Tanaka
ol
7 |e678892 A |200a0813  |Lavele o ool
g 8 5491839 A 1996-02-13 Schotz
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Application Number 12570343

Filing Date 2009-09-30
INFORMATION DISCLOSURE First Named Inventor | C. Earl Woolfork
STATEMENT BY APPLICANT  —— Faord
( Not for submission under 37 CFR 1.99)

Examiner Name I Andrew Flanders

Attorney Docket Number [1028.4

1 | 6B2252013 GB A 19920722 | Liu, Lu |
|
2 | W00133836 WO A1 |2001-05-10 |Lockhart, Peter O
3 | woo0o76272 WO A1 |4098-8342 |Lindemann, Eric Ol
2000-12~14

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add |

NON-PATENT LITERATURE DOCUMENTS |Remove|
Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item | = -
e (book, magazine, joumal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 1Ts.
Initials* [No . . .
publisher, city and/or country where published.
1 American National Standard for Methods of Measurement of Compatibility Between Wireless Communication Devices .: | [:]
and Hearing Aids - ANSI C63. 18-2001
2 A Conferenctng Spread Spectrum Radio, KM LYE, TT TJHUNG, KC CHUA, TC PEK, WH YUNG, WP GOH, YP CHIA [:l
WK LOH, FL MA, KM LOW 1994 ) : S
' /ACF/ v 11
3 | Specification of the Bluetooth System, Version 1.0 B, pp 17-27, 4144, 81-86, 143-147 11/20/99 IAGF/ ‘

| If you wish to add additional non-patent literature document citation information please click the Add buttonl Add | _

EXAMINER SIGNATURE

' Examiner Signature | /Andrew Flanders/ Date Considered | 10/25/2010

| ’EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
. | citation if not in conformance and not con5|dered Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www USPTO.GOV or MPEP $01.04. 2 Enter office that |ssued the document, by the two-letter cade (WIPO .
_Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.| .
4.Kind of document by the appropriate symbols as indicatad on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check rrnrk here i, -
'| English language transtation is atiached. R e

Sw
Ve

_esweain AL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH, /ACF/ -
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UNITED STATES PATENT AND TRADEMARK OQFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

D.0. Box 1450

Alexandria, Virginia 22313-1450

WWW uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/570,343 01/04/2011 7865258 1028.4 9973
68533 7590 12/15/2010
MEGAN LYMAN
1816 SILVER MIST CT.

RALEIGH, NC 27613

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

C. Earl Woolfork, Pasadena, CA;

IR103 (Rev. 10/09)
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PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page_ 1 of _ 1
PATENT NO. . 7865258

APPLICATION NO.: 12570343

ISSUE DATE © 01/04/2011

INVENTOR(S) C. Earl Woolfork

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Col. 5, In. 25 reads "A portable wireless digital audio transmitter system" that line should read "A portable
wireless digital audio system" as is stated in the amended claims that were submitted on 08/04/2001 on page 3
and were allowed on 11/01/2010. The Applicant respectiully requests that Claim 3 (col. 5, In. 25) be amended
to reflect its correct wording.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Megan Lyman
1816 Silver Mist Ct.
Raleigh, NC 27613

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 12570343

Filing Date: 30-Sep-2009

Title of Invention: WIRELESS DIGITAL AUDIO SYSTEM
First Named Inventor/Applicant Name: C. Earl Woolfork

Filer: Megan Elizabeth Lyman
Attorney Docket Number: 1028.4

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l'g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Certificate of correction 1811 1 100 100

Extension-of-Time:
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o . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 100
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Electronic Acknowledgement Receipt

EFS ID: 9232283
Application Number: 12570343
International Application Number:
Confirmation Number: 9973

Title of Invention:

WIRELESS DIGITAL AUDIO SYSTEM

First Named Inventor/Applicant Name:

C. Earl Woolfork

Customer Number:

68533

Filer:

Megan Elizabeth Lyman

Filer Authorized By:

Attorney Docket Number: 1028.4
Receipt Date: 14-JAN-2011
Filing Date: 30-SEP-2009
Time Stamp: 11:47:53

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $100

RAM confirmation Number 8812

Deposit Account 504576

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . g
Number Message Digest | Part/.zip| (if appl.)
e . 164752
. . CertificateofCorrectionForm.
1 Request for Certificate of Correction o no 2
p 6a8a91c3aalac620680e3f1{d89dd3bef49(]
6103
Warnings:
Information:
30088
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
<©3472080d269dfc5f5fd5be7d4f2fd2ed49
d200
Warnings:
Information:
Total Files Size (in bytes):l 194840

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page_ 1 of _ 1
PATENT NO. . 7865258

APPLICATION NO.: 12570343

ISSUE DATE © 01/04/2011

INVENTOR(S) C. Earl Woolfork

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Col. 5, In. 25 reads "A portable wireless digital audio transmitter system" that line should read "A portable
wireless digital audio system"” as is stated in the amended claims that were submitted on 08/04/2010 on page 3
and were allowed on 11/01/2010. The Applicant respectiully requests that Claim 3 (col. 5, In. 25) be amended
to reflect its correct wording.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Megan Lyman
1816 Silver Mist Ct.
Raleigh, NC 27613

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.

SONY Exhibit - 1002 - 0303



Electronic Acknowledgement Receipt

EFS ID: 9235720

Application Number: 12570343

International Application Number:

Confirmation Number: 9973
Title of Invention: WIRELESS DIGITAL AUDIO SYSTEM
First Named Inventor/Applicant Name: C. Earl Woolfork
Customer Number: 68533
Filer: Megan Elizabeth Lyman

Filer Authorized By:

Attorney Docket Number: 1028.4
Receipt Date: 14-JAN-2011
Filing Date: 30-SEP-2009
Time Stamp: 15:11:51
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no

File Listing:

Document . . File Size(Bytes Multi Pages
Document Description File Name ( y v . . g
Number Message Digest | Part/.zip| (ifappl.)
e . 172994
o . CertificateofCorrectionForm2.
1 Request for Certificate of Correction df no 2
p «f9b1235777a504230d35ec957b53f79227
Warnings:

Information:
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Total Files Size (in bytes):l 172994

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page_ 1 of _ 1
PATENT NO. . 7865258 B2

APPLICATION NO.: 12/570,343

ISSUE DATE ©Jan. 4, 2011

INVENTOR(S) C. Earl Woolfork

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

On the cover page, Related U.S. Application Data should read: Continuation of application No. 12/144,729 filed
on Jul. 12, 2008, now Pat. No. 7,684,885, which is a continuation of application No. 10/648,012, filed on Aug.
26, 2003, now Pat. No. 7,412,294 --, which is a continuation-in-part of application No. 10/027,391, filed on Dec.
21, 2001, now abandoned.--

The additional language merely includes information found in Col. 1, Ins. 7-8. Adding this language to the
Related U.S. Application Data makes clear the priority claimed and geneology of the patent. Moreover, the
language is found in the parent patent, 7,412,294 B1 issued Aug. 12, 2008 in the Related U.S. Application Data.
This patent was incorporated by reference into the present patent, 7,865,258 B2. The additional language is a
minor change and should be allowed through the Certificate of Correction under 35 U.S.C. 255.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Megan E. Lyman
1816 Silver Mist Ct.
Raleigh, NC 27613

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 12570343

Filing Date: 30-Sep-2009

Title of Invention: WIRELESS DIGITAL AUDIO SYSTEM
First Named Inventor/Applicant Name: C. Earl Woolfork

Filer: Megan Elizabeth Lyman
Attorney Docket Number: 1028.4

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l'g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Certificate of correction 1811 1 100 100

Extension-of-Time:
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o . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 100
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Electronic Acknowledgement Receipt

EFS ID: 9292615
Application Number: 12570343
International Application Number:
Confirmation Number: 9973

Title of Invention:

WIRELESS DIGITAL AUDIO SYSTEM

First Named Inventor/Applicant Name:

C. Earl Woolfork

Customer Number:

68533

Filer:

Megan Elizabeth Lyman

Filer Authorized By:

Attorney Docket Number: 1028.4
Receipt Date: 24-JAN-2011
Filing Date: 30-SEP-2009
Time Stamp: 16:19:39

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $100

RAM confirmation Number 3072

Deposit Account 504576

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes Multi Pages
Document Description File Name ( y v . . g
Number Message Digest | Part/.zip| (ifappl.)
165552
1 Request for Certificate of Correction CertofCorrPriority.pdf no 2
bal7a8b0a70272349d9d9d8h8e2531d324
Warnings:
Information:
30089
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
af1co6881cB8Y51ebec/abdb 1bvdec Icdafac /
Warnings:
Information:
Total Files Size (in bytes):l 195641

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 17,865,258 B2 Page 1 of 1
APPLICATION NO. :12/570343

DATED : January 4, 2011

INVENTOR(S) : C. Earl Woolfork

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Col. 5, In. 25 reads ““A portable wireless digital audio transmitter system” that line should read “A
portable wireless digital audio system”

Signed and Sealed this
Twenty-second Day of February, 2011
4“’(
§

David J. Kappos
Director of the United States Patent and Trademark Office
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PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1
PATENT NO. : 7,865,258
APPLICATION NO.: 12/570,343

ISSUE DATE © January 4, 2011

INVENTOR(S) ¢ Earl Woolfork

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In section (63) on the face of the patent, insert after "Pat. No. 7,412,294" :
--, which is a continuation-in-part of application No. 10/027,391, filed on Dec. 21, 2001, now abandoned--

Column 1, line 3, cancel the text beginning with "This continuation application” to "entirety by refer-ence." in
column 1, lines 10-11, and insert the following text:

This application is a continuation of U.S. patent application No. 12/144,729, filed on July 12, 2008, which is a
continuation of U.S. patent application No. 10/648,012, filed on August 26, 2003, which is a continuation-in-part
of U.S. patent application No. 10/027,391, filed on December 21, 2001, now abandoned, the disclosures of
which are incorporated herein in their entireties by reference.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Megan Lyman

1816 Silver Mist Ct.

Raleigh, NC 27613
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 9548321
Application Number: 12570343
International Application Number:
Confirmation Number: 9973

Title of Invention:

WIRELESS DIGITAL AUDIO SYSTEM

First Named Inventor/Applicant Name:

C. Earl Woolfork

Customer Number:

68533

Filer:

Megan Elizabeth Lyman

Filer Authorized By:

Attorney Docket Number: 1028.4
Receipt Date: 28-FEB-2011
Filing Date: 30-SEP-2009
Time Stamp: 15:27:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document . . File Size(Bytes Multi Pages

Document Description File Name ( y v . . g
Number Message Digest | Part/.zip| (ifappl.)

. 74641
. CoverSheetForCertificateofCorr|
1 Transmittal Letter A no 1
ection.pdf
d3373340d50412debc24a5ch7fa7bd4 2771
107a4
Warnings:

Information:
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165347
2 Request for Certificate of Correction 258CertofCorr022811.pdf no 2
52909da6882h 1033af74ddhe29cd8h8c2 5|
Warnings:
Information:
Total Files Size (in bytes):l 239988

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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U.S. Patent No.: 7,865,258

U.S. Patent Application No.: 12/570,343

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent of: . Art Unit: 2615

C. Earl Woolfork

For: WIRELESS DIGITAL AUDIO SYSTEM Customer No.: 68533

COVER LETTER FOR RESUBMITTAL OF CERTIFICATE OF CORRECTION FORM
Dear Sir or Madam:

The Applicant respectfully resubmits this form for a Certificate of Correction.
The previous submission (filed Jan. 24, 2011) contained explanation as to why the
Certificate should issue. That language should be removed. As was printed in the
previous Certificate of Correction form: The additional language merely includes
information found in Col. 1, Ins. 7-8. Adding this language to the Related U.S.
Application Data makes clear the priority claimed and genealogy of the patent.
Moreover, the language is found in the parent patent, 7,412,294 B1 issued Aug. 12,
2008 in the Related U.S. Application Data. This patent was incorporated by
reference into the present patent, 7,865,258 B2. The additional language is a minor
change and should be allowed through the Certificate of Correction under 35 U.S.C.
255. This resubmittal of Certificate of Correction form ensures that itis in proper
format. Itis not believed that a second fee is due at this time as this is a
resubmission, not a new form. Any overpayment or underpayment of fees
associated with this filing are authorized to be charged to Deposit Acct. No. 50-4576.
Any questions or concerns can be directed to Ms. Lyman at (919) 341-4023.

Best Regards,

Megan Lyman, Reg. No. 57,054

Date: February 28, 2011
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NSE FOR CERTI TE OF

Paper No.:
DATE : —_May 19, 2011
TOSPEOF :ART UNIT __2614
SUBJECT : Request for Certificate of Correction for Appl. No.: 12570343 Patent No.:_7865258
CéfC mailroom date;_Jan. 24,
2011
Please respond to this request for a certificate of correction within 7 days.

FOR IFW FILES:

Please review the requested changes/corrections as shown in the COCIN document(s) in
the IFW application image. No new matter should be introduced, nor should the scope or
meaning of the claims be changed.

Please complete the response (see below) and forward the completed response to scanning
using document code COCX.

FOR PAPER FILES:

Please review the requested changes/corrections as shown in the attached certificate of
correction. Please complete this form (see below) and forward it with the file to:

Certificates of Correction Branch (CofC)"
Randolph Square - 9D10-A
Palm Location 7580

Certificates of Correction Branch
703-756-1814
Thank You For Your Assistance

The request for issuing the above-identified correction(s) is hereby:
Note your decision on the appropriate box.

Q Approved All changes apply.
O Approved in Part Specify below which changes do not apply.
1 Denied State the reasons for denial below.
Comments:
PTOL-306 (REV. 7/03) U.S DEPARTMENT OF COMMERCE Patent and Trademark Office
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION

SPE Art Unit

PTOL-306 (REV. 7/03) U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION _—

Paper No.:
DATE : May 19, 2011
TOSPEOF  : ART UNIT ___2614
SUBJECT : Request for Certificate of Correction for Appl. No.: 12570343 Patent No.:_7865258
CofC mailroom date: Jan. 24,
2011

Please respond to this request for a certificate of correction within 7 days.
FOR IFW FILES: '

Please review the requested changes/corrections as shown in the COCIN document(s) in
the IFW application image. No new matter should be introduced, nor should the scope or
meaning of the claims be changed.

Please complete the response (see below) and forward the completed response to scanning
using document code COCX.

FOR PAPER FILES:

Please review the requested changes/corrections as shown in the attached certificate of
correction. Please complete this form (see below) and forward it with the file to:

Certificates of Correction Branch (CofC)
Randolph Square — 9D10-A
Palm Location 7580

Certificates of Correction Branch
703-756-1814

Thank You For Your Assistance

The request for issuing the above-identified correction(s) is hereby:
Note your decision on the appropriate box.

XApproved All changes apply.
QO Approved in Part Specify below which changes do not apply.
O Denied State the reasons for denial below.
Comments:
PTOL-306 (REV. 7/03) U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office
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r_________,—__S.l:‘_’_E._EES.I?_QﬂS_E_E_QB_CEBILFICATE OF CORRECTION

[Curtis Kuntz/

SPE Art Unit
2614
PTOL-306 (REV. 7/03) U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 17,865,258 B2 Page 1 of 1
APPLICATION NO. :12/570343

DATED : January 4, 2011

INVENTOR(S) : C. Earl Woolfork

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the title page item (63), insert after “Pat. No. 7,412,294™:

--, which is a continuation-in-part of application No. 10/027,391, filed on Dec. 21, 2001, now
abandoned--

Column 1, line 3, cancel the text beginning with “This continuation application™ to “entirety by
refer-ence.” in column 1, lines 10-11, and insert the following text:

--This application is a continuation of U.S. patent application No. 12/144,729, filed on July 12, 2008,
which is a continuation of U.S. patent application No. 10/648,012, filed on August 26, 2003, which is
a continuation-in-part of U.S. patent application No. 10/027,391, filed on December 21, 2001, now
abandoned, the disclosures of which are incorporated herein in their entireties by reference.--

Signed and Sealed this
Fourteenth Day of June, 2011

David J. Kappos
Director of the United States Patent and Trademark Office
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] * Sbia R &) , e A e
C 2:11-cv-06673 = dipkent 3 Filed 08/12/11 Page 1 of 1 ‘Page ID#:1
ase cv @‘: ‘FNS IN&% g JFage ID#1 &

2 AQ 120 (Rev. 3/04) F,L ED
TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0. Box 1450 ACTION REGARDING AWARESIT DRpy b ||
Alexandria, VA 22313-1450 TRADEM

CENTRAL RT
In Compliance with 35 U.S.C. § 200 and/or 15 U.S.C. § 1116 you are hereby advised that a cour action hy ".&’,3 L OF CALIF,

filed in the U.S. District Coury __C@ntral District of Califomia on the following 21 Patentsog G Trademark

; ) e
PO 1 I - 6012& 2011 US. DISTRICT COUR’&enlrm District of California
AINTIFF L4 DEFENDANT
ONE-E-WAY, INC. PLANTRONICS, INC.; AUDIOVOX CORPORATION
d/bfa ACOUSTIC RESEARCH; TDK U.S.A.
CORPORATION, et al.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 7,865,258 1/4/2011 ONE-E-WAY, INC.
2
3
4
§
In the above—entitled case, the following patent(s)/ trademark(s) have been Included:
DATE INCLUDED INCLUDED BY
(5 Amendment (3 Answer (3 Cross Bill (G Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
]
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy ta Director Copy 4—Case file copy
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Case 2:12-cv-00580-ODW-JC Document 12 Filed 02/08/12 Page 1 of 1 Page ID #:33

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you arc hereby advised that a court action has been
filed in the U.S. District Court Central District of California on the following
] Trademarks or [ Patents, ( [] the patent action involves 35 U.S.C. § 292.);
DOCKET NO. DATE FILED (.S, DISTRICT COURT ) )
2:12-cv-00580 1/23/2012 Central District of California
PLAINTIFF DEFENDANT
One-E-Way, Inc. Audiovox Corporation
PATENT OR DATE OF PATENT : - . : - .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 7,865,258 1/4/2011 One-E-Way, Inc.
2
3
4
5
In the above —entitled case. the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
O Amendment 3 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT s T v A . ,
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
A
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISTONJUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director  Copy 3—Upan termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director  Copy 4—Case file copy
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Case 2:12-cv-00601-GW-CW Document 11

AQ 120 (Rev. 08/10)

Filed 02/08/12 Page 10f1 Page ID #40

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court
o Patents. ([ the patent action involves 35 U.S.C. § 292.):

[ Trademarks or

Central District of California

on the following

DOCKET NO.
2:12-cv-00601

DATE FILED
1/23/2012

U.S. DISTRICT COURT
Central District of California

PLAINTIFF
One-E-Way, Inc.

DEFENDANT
Jaybird Gear LLC

PATENT OR

DATE OF PATENT

HOLDER OF PATENT OR TRADEMARK

TRADEMARK NO. OR TRADEMARK
I 7,865,258 1/4/2011 One-E-Way, Inc.
2
3
4
5

In the above—entitled case. the following patent(s) trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

O Amendment

3 Answer ] Cross Bill [ Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

In the above-—cntitled case. the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upen termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 2:12-cv-00803-R-MAN  Document 13 Filed 02/08/12 Page 1 of 1

A 120 (Rev. 08/10)

Page ID #:35

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
tiled in the U.S. District Court

] Trademarks or

Central District of California
A Patents.  ( [ the patent action involves 35 U.S.C. § 292.):

on the following

DOCKET NO.
2:12-cv-00603

DATE FILED
1/23/2012

U.S. DISTRICT COURT
Central District of California

PLAINTIFF
One-E-Way, Inc.

DEFENDANT
Harman International Industries, Inc. d/b/a AKG

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

t 7,865,258

1/4/2011

One-E-Way, Inc.

in the above—entitled case. the following patent(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

] Amendment

[J Answer ] Cross Bill [1 Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

(%)

(¥ 3

In the above—entitled case. the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2-—U pon filing document adding patent(s), mail this copy to Director

Copy 3—Upan termination of action, mail this copy to Director
Copy 4—Case file copy

SONY Exhibit - 1002 - 0326



Case 2:12-cv-00608-MMM-PJW Document 11 Filed 02/08/12 Page 1 of 1 Page ID #:30

AQ 120 (Rev. 08/10)

10: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U}.S. District Court Central District of California on the following
[ Trademarks or M Patents. ({7 the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED (LS. DISTRICT COURT
2:12-cv-00608 1/23/2012 Central District of California
PLAINTIFF DEFENDANT
One-E-Way, inc. Imation Corporation
PATENT OR DATE OF PATENT N, ] )
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 7,865,258 1/4/2011 One-E-Way, Inc.
2
3
4
S
in the above --entitled case. the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[J Amendment ] Answer 7 Cross Bill [1 Other Pleading
PATENT OR DATE OF PATENT . A TN Dy .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
|
2
3
4
S
[n the above-—entitled case. the following decision hias been rendered or judgement issued:
DECISTONJUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director  Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director  Copy 4—Case file copy
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Case 2:12-cv-00603-R-MAN Document 15  Filed 04/30/12 Page 1 of 1 Page ID #:38

AO 120 (Rev. 08/10)

10 Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Central District of California on the following
[ Trademarks or [ Patents. ([ the patent action involves 35 U.S.C. § 292.):
DOCKET NQO. DATE FILED U.S. DISTRICT COURT o i
2:12-cv-00603 1/23/2012 Central District of California
PLAINTIFF DEFENDANT
One-E-Way, Inc. Harman International Industries, Inc. d/b/a AKG
PATENT OR DATE OF PATENT . .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
I 7,865,258 1/4/2011 One-E-Way, inc.
2
3
4
5
In the above——entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDLED INCLUDED BY
] Amendment J Answer [ Cross Bill {71 Other Pleading
PATENT OR DATE OF PATENT - . . -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

SEE ATTACHED NOTICE OF DISMISSAL

CLERK T (BY&DEPU'I‘Y CLERK DA"I‘?
Terry Nafisi hyllis Lopez 4/30/2012

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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-~ , ey n
Case 2:1 1—cv-06673-@%M&&94 Filed 04/17/12 Page 1 of 1 Page ID # 539

FlLED

% AD 120 (Rev. 3/04)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0. Box 1450 ACTION REGARDING AWARHET DRPY 4: |
Alexandria, VA 22313-1450 TRADEM%
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court actlon halcpgnh EELOKF“CA LiF,
filed in the U.S. District Court __C€NUral District of California on the following €1 Patenigpp G Trademark

————— .,

: S A LD A
4DO§ ! q | l - 6Di’:‘$]8ﬁ2/2011 US. DISTRICT COURE o ral District of California
AINTIEF e DEFENDANT

ONE-E-WAY, INC. PLANTRONICS, INC.; AUDIOVOX CORPORATION
d/b/a ACOUSTIC RESEARCH; TDK U.S.A.
CORPORATION, et al.

TRASIENTOR o A O Nt HOLDER OF PATENT OR TRADEMARK
L 7,865,258 1/412011 ONE-E-WAY, INC.
2
3
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
G Amendment G Answer (3 Cross Bill (3 Other Pleading

TRXADE}&NATR?(RN 0. %’?ﬁ&%‘;ﬂ:& HOLDER OF PATENT OR TRADEMARK
t
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
Order Dismissing Plantronics, Inc. With Prejudice filed 4/16/2012.

CLERK (BY) DEPUTY CLERK DATE
TERRY NAFISI G. Kami 4/17/2012

Copy 1—Upon initiation of action, mail this copy to Director  Copy 3-~Upon termination of action, mail this copy to Director
Copy 2—Upan filing document adding patent(s), mail this copy to Director  Capy 4—Case file copy
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Case 2:12-cv-00608-MMM-PJW Document 13 Filed 05/10/12 Page 1 of 1 Page ID #:33

AOQ 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hercby advised that a court action has been
filed in the U.S. District Court

[] Trademarks or

[ Patents,

Central District of California

on the following

( [O the patent action involves 35 U.S.C. § 292.:

DOCKET NO.
2.12-cv-00608

DATE FILED
1/23/2012

1.8, DISTRICT COURT o ]
Central District of California

PLAINTIFF
One-E-Way, Inc.

DEFENDANT
imation Corporation

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

1 7,865,258

1/4/2011

One-E-Way, Inc.

9

(V8]

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

O Amendment

J Answer [ Cross Bill [J Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

~

In the above—entitled case. the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

NOTICE OF DISMISSAL

CLERK
Terry Nafisi

(BY) DEPUTY CLERK
Brent Pacillas

DATE

May 10, 2012

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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Case 2:12-cv-00608-MMM-PJW Document 13 Filed 05/10/12 Page 1 of 1 Page ID #:33

AQ 120 (Rev. 08/10)
TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Central District of California on the following
[] Trademarks or [/ Patents. ( 3 the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:12-cv-00608 1/23/2012 Central District of California
PLAINTIFF DEFENDANT
One-E-Way, Inc. Imation Corporation
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 7,865,258 1/4/2011 One-E-Way, Inc.
2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [J Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
S
In the above—entitled case, the following decision has been rendered or judgement issned:
DECISION/JUDGEMENT
NOTICE OF DISMISSAL
CLERK (BY) DEPUTY CLERK DATE
Terry Nafisi Brent Pacillas May 10, 2012

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:12-cv-00580-ODW-JC Document 30 Filed 11/01/12 Page 1 of 1 Page ID #:151

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Central District of California on the following
(] Trademarks or [ Patents. ([ the patent action involves 35 U.S.C. § 262.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:12-cv-00580 1/23/2012 Central District of California

PLAINTIFF DEFENDANT

One-E-Way, Inc. Audiovox Corporation

PATENT OR DATE OF PATENT . DA TENT .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,865,258 1/4/2011 One-E-Way, Inc.

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
O Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT oy L B A TN e . )
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

11/1/12 ORDER DISMISSING ACTION PURSUANT TO STIPULATION
CLERK (BY) DEPUTY CLERK DATE
Terry Nafisi L Chai 11/1/12

Copy 1—Upon initiation of action, mail this copy te Director %opy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy
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Case 2:12-cv-00601-GW-CW Document 43 Filed 03/15/13 Page 1 of 1 Page ID #:221

AQ 120 (Rev, 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Central District of California on the following
7] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:12-cv-00601 1/23/2012 Central District of California
PLAINTIFF DEFENDANT
One-E-Way, Inc. Jaybird Gear LLC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
I 7,865,258 1/4/2011 One-E-Way, Inc.
2
3
4
5

In the above-—entitled case.

, the following patent(s) trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

J Amendment

[ Answer O Cross Bill [ Other Plcading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

[SS]

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

see attached order

CLERK

Terry

Nafisi

DATE
3/15/2013

(BY) DEPUTY CLERK

Phyllis Lopez

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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