
SONY Exhibit - 1002 - 0001

Continuation from 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 TRANSMITTAL OF CONTINUATION APPLICATION 

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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Attorney Docket Number 1028.4 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Wireless Digital Audio System 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
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Residence Information (Select One) (!) US Residency 0 Non US Residency 0 Active US Military Service 

City Pasadena State/Province I CA I Country of Residence i I us 

Citizenship under 37 CFR 1.41(b) i us 

Mailing Address of Applicant: 
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Address 2 
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For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 68533 

Email Address I I Add Email I !Remove Email I 

Application Information: 

Title of the Invention Wireless Digital Audio System 
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Application Type Nonprovisional 

Subject Matter Utility 
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Application Number 
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Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 35 U.S. 

0 C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of 
an application filed in another country, or under a multilateral international agreement, that requires publication at 
eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Enter either Customer Number or complete the Representative Name section below. If both sections 
are completed the Customer Number will be used for the Representative Information during processing. 

Please Select One: C!J Customer Number I 0 US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number 68533 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 
35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification. 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

12144729 Continuation of 10648012 2003-08-26 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 

Foreign Priority Information: 
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and 37 CFR 1.55(a). 
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Application Number Country i Parent Filing Date (YYYY-MM-DD) Priority Claimed 
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Assignee Information: 
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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 the Freedom of Information Act requires disclosure of these records. 

2. 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. 

3. 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. 

4. 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). 

5. A record 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. 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 Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record 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. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
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 inspections or an issued 
patent. 

9. 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 potential violation of law or regulation. 

EFS Web 2.2.2 



SONY Exhibit - 1002 - 0006

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 AI on June 26, 2003, now abandoned, both 

of which are incorporated herein in their entirety by reference. 

BACKGROUND OF THE INVENTION 

[000 1] 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.e., this is the standard analog headphone jack that connects to wired 

headphones) of a music audio player (i.e., portable CD player, portable cassette player, 

portable A.M./P.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./P.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. 

1 
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Continuation from Appl. No. 12/144,729 
Atty. Docket No. 1028.4 

[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 DESCRIPTION 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; 

2 
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Continuation from Appl. No. 12/144,729 
Atty. Docket No. 1028.4 

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 source 80 analog headphone jack 82 using a headphone 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 

3 
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Continuation from Appl. No. 12/144,729 
Atty. Docket No. 1028.4 

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, Scientific and Medical (ISM) band) may be approximately 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 

antenna 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. 

4 
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Continuation from Appl. No. 12/144,729 
Atty. Docket No. 1028.4 

[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 user separation through optimizing code division in the headphone 

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. 

[00 13] 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.e., 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 

energy representation and x-value 1 equals 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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Continuation from Appl. No. 12/144,729 
Atty. Docket No. 1028.4 

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. 

[00 16] 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 user 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 

example, 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 combined with other elements, components, or steps that are not expressly 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. 

6 
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ABSTRACT 

Continuation from Appl. No. 12/144,729 
Atty. Docket No. 1028.4 

[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, 

/ ...... i ·.:.:? 
(· 

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, I 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, I 
believe I am the original, first and sole inventor of the subject matter which is claimed and for 
which a patent is sought on the invention entitled: FIIZZV AIID!O WIRE! E$$ MII$1C SYSTEM. 

SPECIFICATION IDENTIFICATION 

The specification is attached hereto. 

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. I 
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 

I 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:_u.~+-/_z_o+-/_o_:r __ 
I 
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CLAIMS 

I claim: 

1. 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; 

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. A wireless digital audio headphone 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 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 
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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 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 

receiver. 

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 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 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 

2 
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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 

compnsmg: 

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, 

3 
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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 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. 

6. 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 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 

compnsmg: 

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 

4 



SONY Exhibit - 1002 - 0022

Continuation from Appl. No.: 12/144,729 
Atty. Docket No.: 1028.4 

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 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 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 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 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 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 

5 
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with said at least one digital audio transmitter, said at least one audio receiver 

compnsmg: 

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 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. 

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 

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. A wireless 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: 

6 
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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 umque user code bit sequence is recognized, said audio having been wirelessly 

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 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 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 

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 

headphone 

7 
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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 

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) 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 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. 

8 
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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 

page 2 of 3 
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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). 

page 3 of 3 
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Application No. Applicant(s) 

12/570,343 WOOLFORK, C. EARL 

Office Action Summary Examiner Art Unit 

I ANDREW C. FLANDERS 2614 

-- 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~ 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 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 30 September 2009. 

2a)0 This action is FINAL. 2b)[8J This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 1-12 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 1-12 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O 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 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 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) [8J Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

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. 1 03(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: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

Claims 1 - 11 are rejected under 35 U.S.C. 1 03(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 1 0), 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 (COMA) 

communication; 

a digital demodulator configured for COMA communication; 

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

only associating with their own independent receiver. 
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However, digital COMA transmissions of audio sources to headphones in devices 

was notoriously well known in the art. For Example, Li teaches a system providing 

COMA communication of digital audio to headphone devices; col. 3 lines 20- 33. 

Replacing the FM transmitter/receiver implementation of Alstatt to use the digital 

COMA communication discloses: 

the system as a digital system (i.e. digital audio; col. 2 lines 48- 51); also A/0 

conversion; col. 3 line 7); 

said at least one digital audio transmitter (sending unit 1 00) comprising: 

a digital modulator configured for code division multiple access (COMA) 

communication (1 05); 

said at least one audio receiver comprising: 

a digital demodulator configured for COMA communication (202); 

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

only associating with their own independent receiver (i.e. COMA code channel; 

cols. 5 and 6 in place of the FM freqeuncy). 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to apply the digital COMA wireless communication of Lito 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 COMA transmitter/receiver) for 

another (i.e. analog FM transmitter) to obtain predictable results (i.e. Alstatt w/ a digital 
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Page 5 

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 COMA communication; see 

attached definition of COMA). 

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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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 VanOrnum, 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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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 

EFSID: 6927158 

Application Number: 12570343 
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First Named Inventor/Applicant Name: C. Earl Woolfork 
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Filer Authorized By: 
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Total Files Size (in bytes) 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 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/E0/903 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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 I Docket Number (Optional) 

REJECTION OVER A "PRIOR" PATENT 1028.4 

In reApplication of: C. Earl Woolfork 

Application No.: 12/570,343 

Filed: 09/30/2009 

For: Wireless Digital Audio System 

The owner*, C. Earl Woolfork , of 1 oo 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 disci aimer, 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. D 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 made herein of my own knowledge are true and that all statements made on in formation and 
belief are believed to be true; a nd further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 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. 0 The undersigned is an attorney or agent of record. Reg. No._5_7'--,0_5_4 _____ _ 

/Megan Lyman/ 02/02/2010 
Signature Date 

Megan Lyman 
Typed or printed name 

(919) 341-4023 
Telephone Number 

0 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 PT0-2038. 

*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. 

Th1s collect1on of mformat1on IS requ1red by 37 CFR 1.321. The mformat1on IS requ1red to obtam or retam a benefit by the public wh1ch IS to f1le (and by the USPTO 
to process) an application. Confidentiality is governed 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 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, caii1-800-PT0-9199 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. 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. 

3. 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. 

4. 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). 

5. A record 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. 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 Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record 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. 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.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. 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 potential 
violation of law or regulation. 



SONY Exhibit - 1002 - 0066

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 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Claims in excess of 20 2202 6 26 156 

Independent claims in excess of 3 2201 7 110 770 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Statutory disclaimer 2814 2 70 140 

Total in USD ($) 1066 
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Electronic Acknowledgement Receipt 

EFSID: 6950353 

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: 04-FEB-201 0 

Filing Date: 30-SEP-2009 

TimeStamp: 15:02:56 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1066 

RAM confirmation Number 1284 

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 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

150190 

1 
Applicant Arguments/Remarks Made in 

Response.pdf no 8 
an Amendment 

07062237f51 b 19d5d5cd8c515519b8537f8 
354d1 

Warnings: 

Information: 

77580 

2 Claims Claims 12570343.pdf no 13 
8b85ce6fc089d03867b715f88c6137de4bf2 

flbc 

Warnings: 

Information: 

205734 

3 Terminal Disclaimer Filed TDastoApp729.pdf no 2 
3e4341 c95915b5e4 75a90ae196a6d0f09a5 

60d97 

Warnings: 

Information: 

210235 

4 Terminal Disclaimer Filed TDastoPatent294.pdf no 2 
7616df0b96c707ab8d0f0cb0f37f754 72146 

elSe 

Warnings: 

Information: 

33101 

5 Fee Worksheet (PT0-875) fee-info. pdf no 2 
b 1638f5db928c8e8084d3c96f9c1388f7769 

0254 

Warnings: 

Information: 

Total Files Size (in bytes) 676840 
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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/E0/903 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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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Application No.: 12/570,343 
Attorney Docket No.: 1028.4 

RESPONSE TO OFFICE ACTION DATED 1113/10 

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. It 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. § 1 03( 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 ofnonboviousness. 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 

ofwhat, 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 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. 
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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 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). 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 prosecution 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 ofboth applications (Schotz 

('343), Rozin, Mooney, Benthin, Schotz ('839)). All rejections containing reference to 

Altstatt have been overcome. 

The use of Altstatt during the prosecution of application no. 10/638,012 is very 

similar to the use of Altstatt in the present Office Action. For example, in the Final 

2 
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Application No.: 12/570,343 
Attorney Docket No.: 1028.4 

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 system that, operation 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 each 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 7lines 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 of88- 108 MHz disclosed by Altstatt in column 6line 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 one unique frequency; it does not teach a user tunable 

receiver (Altstatt column 7 lines 6- 8 "This allows the user to move the frequency of his 

3 
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Application No.: 12/570,343 
Attorney Docket No.: 1028.4 

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 lines 1 - 12" and "each receiver will receive 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 selection A at a tuned transmitter frequency of 

95 MHz and user 2 is listening to audio selection B at a tuned 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 8 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 

selection Bat 95 MHz. The receiver of user 2 can incorrectly receive user 1 's audio 

selection. If user 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 

issues. The addition of Li does not limit these interference issues, nor suggest a way to 

4 
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create the present invention. Nor does the addition ofLi 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 ... headphone receiver," column 2lines 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. 

Therefore, the present invention's claim limitation "a unique user code ... audio 

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

inteiference 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 ofLi 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. 

Because Altstatt cannot provide even remotely interference free listening in a one­

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 

5 
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It can be shown that the combination ofLi (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. IfLi 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 ofLavelle (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 rejection. 

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.e., 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 ofMP3 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 wide band CDMA. Then subscribers can enjoy the MP3 music 

in real-time mode by choice."). Further, column 7 lines 43- 45 ofLi, 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. 

6 
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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 4 7 -

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 receiver 50 that may be a headphone receiver") 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 receiver 50") without the need of a CDMA base 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 ofLi 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 

negates 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 ofLi 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.e., 

"IMT2000," "CDMA2000" and "IS-95"), the combination is inoperable when cell phone 

signal is unavailable (e.g., subway tunnels, basements, elevators, mountain areas, etc.). 
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The present invention solves a myriad of design and technical problems that arise 

from a combination ofLi 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 4th, 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 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 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 

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 CD MA 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 
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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 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. 

3. (Previously Presented) 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 module configured for CDMA communication; 

said at least one digital audio receiver comprising: 

a digital demodulator configured for CD MA 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. (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 

compnsmg: 

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. (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 

3 
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transmitters operating m 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. 

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 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 least one digital audio receiver, said digital audio receiver 

compnsmg: 

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. 

4 
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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 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 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 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 

compnsmg: 

a digital demodulator configured for CD MA communication; 

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

9. (Previously Presented) 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 

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 wireless 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 transmitter configured for digital wireless 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 umque user code bit sequence is recognized, said audio having been wirelessly 

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 associates only with their own 

independent receiver. 

11. (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 

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 

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) 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 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 

least one digital audio transmitter, said at least one 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 CD MA 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 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. 

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 CD MA 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. 

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

is operatively coupled to a Viterbi decoder. 

19. (New) 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 

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; 
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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 

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. 

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 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 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, said audio having 

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

independent 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 wireless digital audio headphone 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 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 

receiver. 
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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 wireless digital audio system, comprising: 

a portable digital audio transmitter configured to couple 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 receiver operative to receive 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. 
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individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. 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). 

5. A record 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. 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 Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record 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. 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.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. 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 potential 
violation of law or regulation. 
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closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 
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6)[8J Claim(s) 1-11 and 13-26 is/are rejected. 
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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 1 03 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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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 Lias 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. 1 03(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: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

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 



SONY Exhibit - 1002 - 0101

Application/Control Number: 12/570,343 

Art Unit: 2614 

Page 5 

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 1 0), 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 (COMA) 

communication; 

a digital demodulator configured for COMA communication; 

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

only associating with their own independent receiver. 

However, digital COMA transmissions of audio sources to headphones in devices 

was notoriously well known in the art. For Example, Li teaches a system providing 

COMA communication of digital audio to headphone devices; col. 3 lines 20- 33. 

Replacing the FM transmitter/receiver implementation of Alstatt to use the digital 

COMA communication discloses: 

the system as a digital system (i.e. digital audio; col. 2 lines 48- 51); also A/0 

conversion; col. 3 line 7); 
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said at least one digital audio transmitter (sending unit 1 00) comprising: 

a digital modulator configured for code division multiple access (COMA) 

communication (1 05); 

said at least one audio receiver comprising: 

a digital demodulator configured for COMA communication (202); 

a digital-to-analog converter (OAC) generating an audio output (204 ); and 
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only associating with their own independent receiver (i.e. COMA code channel; 

cols. 5 and 6 in place of the FM freqeuncy). 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to apply the digital COMA wireless communication of Lito 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 COMA 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 COMA communication; see 

attached definition of COMA). 
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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 1 0), 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 (OPSK) module modulating signal of said audio 

source output and a unique user code bit sequence being configured for code division 

multiple access (COMA) 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 COMA communication; 
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However, digital COMA transmissions of audio sources to headphones in devices 

was notoriously well known in the art. For Example, Li teaches a system providing 

COMA communication of digital audio to headphone devices; col. 3 lines 20- 33. 

Replacing the FM transmitter/receiver implementation of Alstatt to use the digital 

COMA communication discloses: 

the system as a digital system (i.e. digital audio; col. 2 lines 48- 51); also A/0 

conversion; col. 3 line 7); 

said at least one digital audio transmitter (sending unit 1 00) comprising: 

a module configured for code division multiple access (COMA) communication 

and adding a unique user code bit seqeunce (1 05, unique user code bit sequence 

inherent in COMA); 

said at least one audio receiver comprising: 

a direct conversion module configured to capture the correct unique user code bit 

sequence embedded din the received spread spectrum signal (202); 

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

only associating with their own independent receiver (i.e. COMA code channel; 

cols. 5 and 6 in place of the FM freqeuncy). 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to apply the digital COMA wireless communication of Lito 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 COMA 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 (OPSK) module. However, OPSK modulation is notoriously well known to 

be used in COMA communication. It would have been obvious to one of ordinary skill in 

the art at the time of the invention to apply the OPSK modulation to the COMA 

implementation of the combination. One would have been motivated to do so to apply a 

known technique (i.e. OPSK) to a known device (COMA transmitter) to yield predictable 

results (i.e. OPSK in COMA, 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 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 OSSS COMA communication. However, OSSS modulation 

is notoriously well known to be used in COMA communication. It would have been 

obvious to one of ordinary skill in the art at the time of the invention to apply the OSSS 

modulation to the COMA implementation of the combination. One would have been 

motivated to do so to apply a known technique (i.e. OSSS) to a known device (COMA 

transmitter) to yield predictable results (i.e. OSSS in COMA, 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 under35 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 866-217-9197 (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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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SBI30EFS (07-09) 
Approved for use through 07/3112012. 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 contains a valid OMB control number. 

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

Application 
12570343 I Filing 

1 2009-09-30 
Docket Number 

1028.4 I Art 1 2614 Number Date (if applicable) Unit 

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. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to 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.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise_ If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s)_ 

D 
Previously submitted_ If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked_ 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

~ Enclosed 

~ Amendment/Reply 

~ Information Disclosure Statement (IDS) 

D Affidavit(s )/ Declaration(s) 

D Other 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.1 03( c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D 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, to 
Deposit Account No 504576 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

~ Patent Practitioner Signature 

D Applicant Signature 

EFS- Web2.1.15 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SBI30EFS (07-09) 
Approved for use through 07/3112012. 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 contains a valid OMB control number. 

Signature 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 information is required by 37 CFR 1.114. 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 1.11 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 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. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 197 4 (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 the Freedom of Information Act requires disclosure of these records. 

2. 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. 

3. 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. 

4. 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}. 

5. A record 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. 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 Atomic Energy Act (42 U.S.C. 218(c}). 

7. A record 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. 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.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 inspections or an issued patent. 

9. 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 potential violation of law or regulation. 

EFS - Web 2.1.15 
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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. § 1 03( 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 

ofwhat, 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 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. In 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). Moreover, 
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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 

ofLi 

The obviousness rejection is that the digital wireless communication ofLi 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.e., the digital CDMA transmitter/receiver) for 

another (i.e., 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, operation lacks the benefits digitally encoded and 

transmitted audio signal."). Additionally, Li clearly discloses a cellular communication 

system (Li col. 1 lns. 57 - 63 "CDMA digital cellular communications system ... ," col. 

6 lns. 55 - 62 "IMT 2000 ... IS95 ... 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 

direct one-to-one transmitter-to-headphone communication link. 

2 
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Applying "the digital CDMA wireless communication ofLi 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 lns. 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 wide band 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 wide band CDMA). Li teaches the 

cellular base station approach for "bi-directional" sound communication and interference 

suppression (Li col. 1 lns. 57 - 63 "CDMA digital cellular communications system can, 

with large system capacity only restricted by interference ... providing bi-directional ... 

sound."). As a result, 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 rejected 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 lns. 57- 63, col. 6 lns. 55- 62 and Li col. 7 lns. 9- 17 as referenced above), 

especially when there exists at least one other "sending unit 1 00" 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 architecture to one of ordinary skill. 

3 
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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 

ofExhibit I (herein attached) "From WPANs to Personal Networks Technologies and 

Applications" where it is stated: "A wireless 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 lns. 32-34 state: "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 

services where the available bandwidth is limited. The packet radio approach supports 

intelligent protocols for data flow control and retransmission, which can provide highly 

4 
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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 clear that both intended and unintended 

spread spectrum packet signals can appear at the receiver, 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=UE2wEc9NfB8C&pg=PA544&lpg=PA544&dq=cdm 

a2000+isdn&source=bl&ots=pB26eq6oLc&sig=nzleT7D4Q_P-

KFMduSkb9b50 15s&hl=en&ei=lZw8TKzcHZL4swOgOuDaCg&sa= X&oi=book _result 

&ct=result&resnum=2&ved=OCBoQ6AEw AQ#v=onepage&q=cdma2000%20isdn&f=fa 

lse). 

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 (e.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 

disclose 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 embedded in the received spread spectrum signal within a 

in-motion transmitter, in-motion receiver, distributed architecture and (2) relevant 

5 
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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 (please 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 receiver (DCR) as stated on page 9 in the FRJ where Li's element "(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/Li 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 

embodiment 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 

6 
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down modulated by the IF Demodulator 303. The output of the IF Demodulator is a 

complex signal consisting ofl 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 (lSI) 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, lSI "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 lSI results when the in-motion digital audio transmitter attempts to communicate 

high symbol rate audio to the in-motion digital audio receiver, lSI must be suppressed. 

The present invention mitigates lSI to maintain fidelity of the high data rate audio signal 

while the in-motion transmitter is in communication with the in-motion receiver. The lSI 

mitigation is performed by, among other things, the claimed encoder ("an encoder 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, 7,9-11, 13, and 21). The Altstatt/Li combination does not disclose or suggest an 

encoder/decoder pair for the reduction ofiSI 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. 

7 
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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 cancelled 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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F:om \;VPM.Js to Pmscma: Nnt;.N;Jrk.s: Tt:chr;niOf!ies <:nd Appfk:ations 
----- -- --~~~~~~--~~~~~~~~~ 

2.2 MAC in \A/LAN Standards 

~virele~:;s. \,Xlhf?n n U.fl"lerou.s u.~~!::rs (iesi re ro l:fansn1ir ir~ a channel at the ;;arn<-: rirnc-:. 
conHio;s GZ:GJ.i', so d·:{·t.:~ mu:;: b<: pH!C<cdure~ on ho'"' tb~· ;;.vailabk channd cd~ 
pacity i;; aHoca.ted.. T'hese cons;:innc t:hc \·L'\C: pmtocol t ule:: e;Jch 

:~::1:.:.:~r~~~!:~~r1~~~ :;~;:)~~~:1~v·!: ;:i~~~;;.~,:~~;:~i:::: :~r~:~ ~:~.~,;i ~~~)~ ~~-~~~~1~~;\:(~;::~~::'f<~ i;;;:,~;,t~ t 11e 
I:kf(,re de~igning an appropriate lvfi\.C protocol, one h:b to underqand dw 

"'~ireless net;vork under i~Uscuss3ori .-rhc firsr thing rhar shouid be un~ 
derstc~\)d is the du.p]e:xing ~cherne used by a sys~.c~rn and ~d-;:·J rh·e .net\'-)orli.:: archi~­
recturt=-~ ./\_\,.LA(~ prorocol is depend<~ni on the.>ie n.vo i~~U(:S. 

[Ju~}lt~~(in_g n~ti:"-rs ro n1cch..:1.ni~JT1S fOr 7\:v·ireles~ ch~·-yices t"<3 ~end an(l recei·\{t-:. 

;,"~·~,;~::,i;:~se<~~:~' ;~: 1~~!:x~;:.:;~ ;~~~::~i ~~;l, c~ir:;" (!~'~::;:! ;:);· ,; 111~ pt~ E"i!:>L~:~~-~~·l,~~::,~~i~:~\i';:1,~ 
;~;i;:~:~:; 1;:Tque;cyc~:~~;:~~~,:!::,j:~:k S(~nding ;l~li::i:~:~li~i:~~~~~~;.'~I~I;;~_ne, irne and d1f .. 

1~~~~_ .. :0~.--:_};):,i,1i[.J]~;lr_!~~,~~-:,·_;1~.,-~-~-1l:l:.•·-~_t>:.~~.~}_:_!_:.f __ ~)·:·.~·-~-~-l-~_r_;.i~.~:_~_:_~~J1 .. _!_ •. ~~ .. -~.~~~~~\~~\1j~~~:~. 
~ ( ~ ~ • .J- ~ .... ~ _;, ...... • ... ·'- L. __ ~-L o ~ is :til exarnph:. of d ~s~-

rribured 

pn:r::r•co!:> in IEEE 802. 11 [53, and 

IEEE 802. 11 i:; the mn~t comrnonly m.:-d 
\.\/'LAN, <l!id iris expt;iii'1Ccl i.n rnon:c detaiL 

22J 

Sta.ndardi;,:ation of rEEE 802. 1 l 
CSl\'Ji\/(~/>, \NO::.~ tb' .!Vli\(: n>· •. .._, . .,, .. ,.,: 

~. 

:;chednie:; a. reuansn:lission if no AC¥ 

~~~:.:~~:~l~i~.{~l;s:~~:~~~~l::: •::d~~(~· rk rnl 

occuL Col.lisions are most likely tQ l 

{i.e., ju.~t afrer busy medium.""''"-''''"·'''-· 
l~:l''(· ben:~ <.'taiting t~x t.b(: rnediurn I· 

(lorn back-off arr~ngcmenx i& JJ.sed t( 

IEEE 80L ll l\1AC al:;o descri!x>s d 

re~;uLu intuv:?th (like 100 
AI;. The \1AC aiso givt'S ;; 

:;t:::i~~~c;~~::~(:~t:~~~:;·,;'~l~~e b<~st-stute< 

tendon rnode 
channd fer each tl~tdcd t!ji:l$!'~>):~ 

the ;\J>~. 
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;tat.i011:­
.. ;;1 z~;:tH~ 

~l.:y-sir:aJ 

·>~\~\the 

l<lnn.el 

::.<1nn.ei 
phone 

<)ttCtJ.·· 

:eaeh 
H.9-i 1. 

453 

Fi.gu:n~ 9.7 ilhl~tr;;tt.;;;s the sequential format ::>fa pHck<:'t t::r~m.srmss1on. Th~ 
paeket consist.B of header· in:ihnnatkm, the u;:;'"'t' dB.ta., ;'ir'd :'< t:m:He.t\ The he&d!:'J:' 

Sf.H:~cifi-0s tJH;. t~c~inr~:ir1g of a l'lB\\i"" pa.eket an.{t co.nta~f}_~- the sou_r:z:e -H.ddrf~ss~ d.estiila.""' 
tkm add:re~s., p.a.e.ket zequ{mN~ nm:oht:r, an.d. other r(mt:~nf..; ,':..r:d infon:na-
hc:n. Th.,., usj.::r data contains in.f(}rmatio.n which is gen(mtl1y '<Yi~h "'nor 
ern1trol ~n.CH:ng.- .. _r}~~~ t:(~"a:ilH:r· <~o:nta:b:1Bt a cyf:.h.e t~3<lo.nd.;.3.n;~:y f·.b~~:_:.k.~tE=~::::. ~~:.<h.i:{:}~~ .is 1s.~;;::~d. 

f>>~· HIT<X ck:teetion <.'It the receive~· . 

F~gt~·re 9._7 
P~lcket datB. fr;rJ::~.1f!L 

l.;'j~~~tre f),$ ~1~u)-s.~:--~ th.e str1.1(:tu.1 ... -e z~f a t~ .... ~u:;;~rni:.:t:e-;::i 
sists d' five- fields: tbt~ flag bit.s, the add:re~s fklcL th;:, 
tkm fie!d, ~lnd the fhHne- dwd;; seq<.H}~i<:·e fidd. Th<: ilag hi:ts .m.-e specifk (or 
r0.ss~r~ied} bit ;s.-t-:qu:enc-e5 t.hat i~1dicate tht:~ bi~gin.ning~ alltl £H1d o:f ~;:a<~~) {)a.ek~t. ~I~.l1e 

addn:;s~ field cnn.tai:n.s thE so'-rrn:~ a.n.d the de-stinat.ion addnO\i:iS £:lr transmitting 
:B}i~Ss3g~~s .a._~1d for reeei"'..:-ing aJ.;.kno-~·iedg;."?;.e_nts, l~hd~ ~cor~trDi field define5 fu11et~or:s 
~ttc.h HS tran.sfe.r of s.c1-s:n~)v./~h::dg;rnerrts~ a.rtto.tri~rtic r-~~r~ea.t t""~~=qrt0.sts fAR(~)~ .:.:::r~d 

pa(k0t seqt..<.t"lncing. The information field :::::<lntains the user data and J:n.ay· ha,·.o 
l<~t~~Jtiable length ... ~.fl1e fi:n_aJ 6.H.1d -L~ tl~~~ frart1e ch.(~.ck sr:.~q-u.etlce fi€ld. or· t1J:e- (:RL~: 

((::ydic Re~:lundanc:v Ch<:>ck) that is nsed bo· error d<:!ted:icm. 

~{z:ad~"':r {Jser I);H~~- ~r;---..::~.:::'"7 
+~-~-~~~·· --~· .. ···--~--------~----------~ ................ ,...q: ... - .. - .. - .... ~ ........ ,.~ ..................... ~~ .. ,.. 
, .......... _ .. T ............ ~ .... . 

.: 3 
: 1-"la~ : t~<i::{!·::~s~ .Fi-eld : ,, : Con\rz>i .F:ci.d linformr:tftHl F;d,:i[ S~~~~::'.::,;~ 

,,~,,~~,,-~~,,~,~l,~,, .... ~,,-~ __ , ____ ,,,~-:;----_--_-: ___ ---------------~~~~'~''~~~-

Figure fLB 
l' ... ie"l:ds in ~ t:ypi~~~] ~a-eke~; of data. 

In tt?ntrast t'.J drcuit. s\vitcbng, packet s\~'itr:hh'g 

~::~~£.~~-:~=~~:~~ .. ~~Z~~:~:-.5~ .... --~~~L~~:~f!~~ .. ~~~~~i~-~~ prov,idi:~s -BX<~t?.Jle:n.t (·:}:::~? .. nr·:i~-~ 
{lata trans·m_h:~sion.s Gf sho.rt lellgtb~ . .t-\~1 ad~l<l!~~t,'1g~~ nf r:":~cJ<:.;c:'>~·~''·:~ ~:c:.c<c'··::: 
the c-hannel is utilized on1_y· \.Vhen i:iendi"ng or n.:~'2''·i::L; '::c:Ti:s .. ;· ::::.f~>:·;:r:.E~<:on. 

~~I:.hig bf..~_!:u~iit. is v~'tlu:.a.!)l(~ for ttu~ r:.ase nf ~tlol~ll~~ .S.:.?J"\~~;;:·:es ~::.~.h:et·~~ :(t:.~· :~r::~,:~:.;·}~~bl~: barl<l~ 
............. ,._..._ ................... """ ...... "~ ... -.~--·.·. ·"'->..·:· ._ ..... ~ .. ~---. .......... -. .... ~-...~·-· •• ·.·.··"'""~'". -··- ••• -. ·-· .• _.·.· ............. ·.-.• _.._._ ............. ~ .. -: ••••• _.·.· ••• ·•·•·•·• ·-~'-· .·.-.·. ·-· •••.••••• ·.·.-.-•• ·.·.-.-...... "-· •• · ....... ·.·.·.-.-..... ,. •.••.•••• · •. ·.·.-.·.· .• -.-.·.·.·.-.· ·.·.·.·.·.- ·•· •• •• 

~~~~~r~~;~y~~7~i~:~!~~~"~~1'~~:l!,~il~I,~~~B~~~ 
define~ a data §ntnrf~~ee f~1r pacl-~et. sv ... ~lt-chi~":"~g~ fB~::.t~~:2}. :·-~~---a.·~~:: 
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Chap. 1 

QpthtH.H~1 re;;:,:eive.rs .. T'he- chok>~ nf ~h.e n;odnLt~Ji(~~1 sehernt~ fn_::.fn the '"\in1J)fe~' bina~:r t?hase 
sh{.fr k:i:)~"!·i<g CBPSK) H) the rnor~ ~\:Jah<?r<He·~ q~{.'.{f{.itta~a··e arl~piin.ult: .'lJt:o~:luftat.'on .. r (Q .. ·~Svf} i;:; 
ec>sernml in tn~ding chmwd bamhvid!h and ad:ievat1le tnt ermr ;·aE~ f;>r il given and ii:«~d 
tt~tB~t'n.hted S~gna3 f~O\Vt'L ~rhr:· SyNchroni:~(a'ion. fliliCtion i?; lund{_Unenta.t jn operating a.ny 
eurnrnnnication link~ .. -=\i ~he ~:ht.:. \"!3:rious t~rning and phase references are needed . 
.:~nd .are deri:ved frorn the incon1ing noisy signai~ thest>; inc:iude >2·ar-rier and fre-quency 
~:stin1ation .. pns~~b_ly ~.ubcai-r3t\r ph~~s{: and fn~qut:n::.:y .. i::.nd de6nite]y syn1b·ni (h~t) tin1ing to 
n~co\·er th;~ ~n~nt~n1~Hed ~ni~~H"H}atlon bit:~. -SvnchrtH1ilath:n; vrec1udes cosr:n1unic.atlon and ]n ... 

~~~;~~;:;T~i~~~;,;m,1;l;;:~~~~~:~:J·~~1~;;_;;:\\i;~~;htl~iE~~~~~~~~}!;~~!~';;::~~~;~::~:~f~~:i~~~,t:~~~~:~~~·t~:;;:~· 
hx_:k-up f<:r ~u~qu~::;i~ion tinte) d(:p(:nd.s: on th~: ~!peeinG s~n.·:<:rt~res ~)r algori~hB}S ernp1oyed, The 
trml?'>Hhm fmm .acquisitiol1 to trad:.lng fum::tion is n<lnunlquel)' def~ned and i:< l)'pkally ~aid 
to b::i;.:e c·-cs::urred '~vht~:n th{; in~Hlnt::tnenus ph~1se errnr der:.rea~~es ;~rid rerrudn~ beJO\\: a pre~ 

dett~rn:~i:ceed lhreshold,. .. ~.J.:dt)rn<ltic gain cuntrni ( .. ,:\(1(~} circuitry i~ e~;se.ntia1 lr: tnaintaining 
rea~onable re<.·.eived pnv .. :er k!"',.ets in ~h{; recei\:er and i"n pBY..-'lding ~orn5.:~ prote.ct~nn :~gain.st 

·-'_h~rg(:-:0' ~n.H~nd~)nal nr ~v~c~den~a1 in~~~rference~ .. Fin:aHy. $lgna} refirenct: generatt)fS at "both 
the tran:s.n1~tter and n~(:t~h:·t~:r requ.l:{.: S(~:ne d~;gr{::t::: ZJf tinH:: and frequ(:ncy ::.tabHity tn raaintahJ 
a fixed referenc~ throtlghoul the '>yskm. 

This d<;:<cpter intmduce~ rhe n.:~.c:k:.:· w the arch~t(:ctnrc of ~ digital cornmunka!i(m 
8Y~~ern and JntrodtH.:e?t~ the vanoth·: tern:s und j(ey paratnett.:rs used thrc~u_gbout th{~ bonk-. 
Secti-on 1.2 p:~~sents p:ract~~a~ ~.:H~le~~ornnn.uric~_H]on nt~t\'\/orks:-~ ~lx1d discn~ses futnn:: ne~\<'/orks. 

'T'he vadnus ~h~tnent~~ and key funcfjnns of an e.n-d~te~-en-d cornrnunk:·at~<Jn link are di~;cu~~~ed 
in Section ; .3. TlK·. k.:::y pt:.rfor:n~n1ce p::tran~tett:r~ such a~ sig:nal-to-noi~e rai~os. .. lx~ndt.v~dth .. 
and so -on; are defined along \Vith th-e -...,.;ark>us kt;;se~ that need to be accounted for in a 
1ink: budget <lnalysis, ''IlK: ~-'~nfnrrn~Jt~{~n-~" c~1pai~-~~Y frf a r:-ornnn.Hrication. ch;::_nnt:~1 as defined 
by Shannl)!l ~s di~Cc3%ed !n Seetk;n 1.4 <md in Chapkr I l. Cnmm:.micatkm ;:.,.·ith subcarriers 
and d<itH ·fon1Hltting of \-'ariou~ ~ign{~J.s j~ the topjc of S:::-ct~(>n :LS. 

'L 1 D!G!T.A.L COMMUN!C,4TION SVSTE!Vl FU!\ICT!ON.t\t }~RCH!TECTURE 

P<~~:r tb{<; .n1ost _pf~rt:- the funcb-ona] ~::r(.·h:~~eclure of a digital cn~nrnun!(:~nion sys.h~rn f3l b~iS. 

)~\.ro1ved ~Yver r.he past. 35 year~: \\:3th f~'-v exeeption5-, the i\:nt:tiGnai architecture ntatchcs 
the ph;i~ic-.nl s.tn.H:ture. 'T'hi~~ evo1utt~)n has been drh .. ·en by ~\~·o tr:_::~~or force~-: viz., the de­
ve1nprnent of C{HYH:t1n.nicatton ~tnd ~:nft}rn!a~~on ther~t} {co:n:nun~-catinn science~} and the 
de~..-eh~_:p~nent of c:~Hnrnunicat]ons~ cornputer. and infunuatinn technuh)g-_y. In presi:::'::nt:ing the 
ftmciio:w1I ~m::iri!eciun-: nf" thp~;3_! c:c·mmnnk<Hion '>ystem, tb:: tnp~dnwn approach wiH he 
u::;ed .. ··rh~s ;:~ppr:e:):;u;h take~ adv~uHage ()f th~ h:ien~rchk:ai nan.H-e nf ~~ny ~)'·~tern~ ~n pr~xtiG:.d~tr., 
ar: it~{(Jrn-rati-r.'Jrt trtu?.s1?t.::rt{Jtior; sys·r(~_H;_ \Vhicb n~a:n.s_p{nTs tnforn:ati·on ustng u digital co~nn-u;. ... 
{~lcatio~{ <~:rst.;'·:~n. ln ;ldd~~jnn .. tht--: ~~~~p~dt_)\:.rn app:i{)ach nts "-~··~D \~;ith ~he pre~-entaHnn and de~ 
vtl{;pnH.~_nt nf the djgjt~~l cornrnunic~~tk:Hs techniqu(:S and ~he:OJ) .. p.n?.:$t:n~t~d i:::: fhE (:bapters that 
f<::Ho-.v. 

{)ur H}p~dov~~n app-reach b{~gi.ns ~.:.:i~h ~he .-;.in1p.k~:;t ~~rch~t{~Cf:tB~a~- ~e~,.e]: L.~~v~·"l (J: ... fhe (~-on ... 
,c-;:J.rn-::al Li.~~··:;·l~ and procet~-ds dt>vinv~·at{_{ untH. the b~)Horn -~~v(:t, viz,: t;'le PhJ·s.ical Le~-'<.=.d~ is 
reached~ f';~gure r. ~ dt:n1ons{r.atc-:.s !h~~t tb<~ ba":\ic bnHrUng hh:~cks of {B1 .lt~(or:natiort :l)~ans~ 

~9-(>rton··f3n Sy__-;;~ent rr·"l:)} in le\tt~! OH{~ uf the hierar~hy ar..;: { ~} an inf(;;nr:.ation ~;;ource to be 
tr;;.rn;;v:::n.·t~d=- {2.~ a. cnrntnun~catinn c:-bannel or ~nfor:n~}t.inn pip{~) and (3) an infon·natioJ~ usi~:r 
o.t a s~nk. Jn nrder te- cnnne~~~ the inforn:at~on s.otu·ce to the channel. a tr;;·tns:(lucer is. needed. 
1n h~veJ 1 n{ th{': h~en:~n:::-by .. ~n F:~g, 3." l;; this ~ransduccr is hi{~D d.fied a.s th(: <.tNtu,(u{nicarion 
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h~ present 
,~:ho~v:n by 

feed ... 

:~~<~ pi oper ~ 
:::::d ln· the 
,:. (;;·d~;, the 
ut;<:;n filter 
h-::: :mn~fe.r 

~F':; that i.f 

{! .39) 

:;\t~ the ault~ 
~~'~'" detaih, 

~~-~ ~qu~~ti<.-:r~s 

~~~~r '-..:aryin_g 
<:e formula 

(iAO) 

Chap. i 

2. A set of (:~l + 0 nnknnwns.. mad~~ np of the feedback ~.:.:oeHkients a!, <h, 
.. , a.~, and the variance ere nf the \<.>hile-nohe prncess assn:med to model. }t'n. 

Gi¥en the sebmog.nm> 'Ne nuw therefore uniquely determine the feedback 
Z.X)efflo.:.:!ents al , a:, . . , aM and the variance '7'~ by soh,.ing thi& s_yste:m of equa,-
tinn~ .. 

Fron:: Eq. ( 1.39), ;,ve see that the impulse response of the ckconv!)1ut.km filter 

~~~~:~~t~:s~~'~:~: :~:i~ence <~:i~~:~:~ the d;~,~~~d ~~~~:~~~!~!~~v,' <:!l:~~:~,:~;:'~~~t:-~~e z~.-i;:i~ i~~} 
}.{ 

l:i:', ''" 2: a~;u;:{n --- k} 
,:~.~~} 

v"·nere '''l i. Equab:m ( l is H desc.ription of the deconvzilutkm pr<.n:ess, N<Jte, 
ho\.\''i::W:<·, the ~va.ve gem~rated tlK somTe of sei::mlk energy doe~ not enter 
thi'> description (lJrectly as m the idealized repre:,;entation of Eq. (1.37}. Rather, the 
physical nature l}f f.i~·/n) influences the deconvolution pnx:ess by rnodeling do(n) as 
the. hnpuls<~ rel;p~)Il$e <Jf ~~n uH~-.poie fet--:dba:Gk ~~'}---stern. 

l\n alternative procedure for c<:msl:rucHng the deconvolution WJer is to use an 
adaptive fUtering a!gnrithm, as inustnaed in Fig. L 15. In this appli<.:ation, the 

i~::~~l~:,::~~~:,:~1:·~'·~~::~ ~::,t:l~:i~~e~,~~~~~l\~:sn;:~f~:t _~;e~~~·' the ptu~~~~ _of :' ;;~~~;.:r~~i ~:~~::!~~~:~~ 
<lS dements of the input vector. The predJCtion error controls the adaptati.on nf the 
kt tap weJghts of the tr:msversat filter C(n:npnm;m of the algorithm. \~/hen the 
fdgordm:: has converged, the tap wdghls of the transversal HH.>:.~l' pn-wH1e e;.:;tlnmtes 
(sf the fecdb.c~t.k C(~~rficient~~ a: ~ t:~? ~ ... l?.~1. 

-·i 
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~~---·---------~-----~~ ..... 

"''"'! n z~~"~,t~~--~~''"' 
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Figure Lt5 /'l.di>{Hl''" l':!h:~ring >-cheme 
fm· ~-mnpm.:ng i:he .:m;m.lse re:;pml.s;;: of 
::h.(: -ti:~;,v.n't~;lu~Km: iHtt:f _ 

During the past three de>~ade:>, a considerable dJ~1n has tx~en devoted to th: study of 
data-tmnsmiss(on systems that utili;'e the a'<iRUahle d1<'<!HK:l ban•.:h:vidth <:Jfkkndy c 

The t~b_kctive lK~re i:' to design the system sn as to <Kcon:n~:odate the highe::>t p<.-:<ssihk 
r:;.;:.tt: Gf d.ata r.ran~rni~~ion. rna spe:t:;itied rc~liabHity that i~ usuaDy n;.e:asurs~d in 
ter-rn.~ of th~ erf{}r rHte or average probabdHy nf syntbr~l e.ff{>r. 'I'he t.t1~n~n1ls:'>inn {rf 
digital data !hrDugh a linear cmnrmmication c:lm.nr:el is hn::ited by t\>i/0 fl~don;: 
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Fzx ban<.:h~··!dth-bnit~d ch::m.n<~b , voin:-gmde tdephone channd5), ~:g"ll.S.!la}1Y .. 
fin! e'a• in•et!-:'li>nhr'l t''i'e··fe~enr<> ;;,; the chief determining :thcwr in the d<:sign of 

fl,¥~~=i~t~t~:1?f~,l~~\\i~hlL-'~<;u~:a1erlt baseband nwdd nf a binary pw'sc-mnplitwie 
modu!ati{m {PA~·i) system. The ~ign~l :applied to the input qf the tntn!;nmter part of 
the sy~!ten:. Ct).n~ists. of a binary i.k:e~ta }J."¥!Cp.t.ence in \~..:hh::h the biru~_ry ~yrnbo·~ b~ 

•~om:bt~~ of l or 0. Thi>s s<:q,;em;(: ~s applied to ;l pulse gener;~t,"Jr, the outpu! of -.vhkh 
is fHtered fkst in the tmnsmittz~r, then by the medium, m1d fhmJly in the recr.~iver. 
L.-et u {k) denote th(: ~nnrpk:~d (1~HJ):Ut (3f ~he re>::{:i<-:e, ~~H.H::r ln J.;ig, l. ~6·~ ~b~~ s;:tn:pling ~s 

p-erf;xmed in syn<.:hn)n_i:;HXl v-,'ith the generator ;n the trans-nutter. Ilm OlJtput is 
~::ornpar(:d to a lhresi~~Z"Ji(i rn(~.an5 of H .decision t1t:.'":i(·e. _if tl1e ihre~hoJd i~ exceeded: 
th~~ recei\:er n1ak{:s ii .:J•.:::ci~ioo rn faV{Jr of syrnh.oi 1 ~ ()ther\\'ist.~ .. ir det"ides in i3vnr of 
s.yrnboi 0 . 

. Let H s;~aHng iit>;tnr n, be defined by 

~f the input bit b; con~ist>, <Jf ~ymbol 

if the input bit b, consi~ts nf syn:tlx!.i 0 
{lA2) 

{1.43} 

where ,o(n.J is the sampled v~~r»km of the hnpuise respons~~ of the cas(:ade connection 
nf the h:ansmit niter, the transmission medium, and the recei-ve fiHcr. The first t~:~n:n 
on the right side d' Eq. (l .43) define~> the desked ::>ymb(sl, 'Nhereas the remaining 
S<..ol'kS representS ttK~ int<:rsymbn~ int;;~tfet<:nce >;~mscd by the dum.ne! , the cnnl-· 
binatwnJ of the tnmsm.it flher, (he medmm, and the receive fi1ter), ·This intersymhol 
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·"'--·10 <.~~;er:;::or~-ie .. the imer~ym:X<i m~erfen:n~e problem., control of !he tim<> 
~;;>mpkd functinn p {n) is required. ln prh>cipk, if the characteristics of the tr;wsmis­
':.inn medium are .known precisely, then it is vtrtually 2.iways possible to d~~sign a pair 
r>f ~rm:smit ~md :r<::~x:l\i(~ filters that 'NiH nHlke t!K eH\~l)t nf ims.:ri>ymbol imerferenc~~ 
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CLAIMS 

I claim: 

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

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 one said portable audio source, said at least one digital audio transmitter 

comprising: 

a digital modulator configured for independent code division multiple access 

(CDMA) communication operation; 

said digital audio transmitter configured for direct digital wireless 

communication with at least 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 operation; 

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

original audio signal representation; and 

at least one _a module adapted to reproduce said generated audio output,--s-aitl­

audio having been wirelessly transmitted from said at least one audio source 

virtually free from interference from multiple CDML'~ 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 



SONY Exhibit - 1002 - 0148

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

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. (Amended) A wireless digital audio headphone comprising: 

at least one a digital audio receiver configured for digital wireless 

communication with at least one digital audio transmitter, said at least one digital 

audio transmitter to receive a unique user code bit sequence and a original audio 

signal representation in the form of packets: 

a digital modulator configured for code division multiple access (CDML'~) 

communication; and adding a unique user code bit sequence; 

said at least one 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 bit sequence: 

a digital demodulator configured for CDML'~ communication; 

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

received original audio signal representation; and 

at least one _a 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 CDML'~ 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 

receiver. 

2 
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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: configured to couple to an audio player, and wirelessly transmit 

a code division multiple access (CDML'~) communication signal and a unique user 

code bit sequence to at least one digital audio receiver; 

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 portable 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 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: at least one 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 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 

at least one _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 output generated by said audio 

3 
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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 CDML'~ 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. (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 

at least one a module adapted to reproduce said generated audio output in 

response to the unique user code bit sequence being recognized. 

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

and operative to transmit a code division multiple access (CDML'~) 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 

said portable digital audio transmitter configured for digital wireless 

4 
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communication with at least one digital audio receiver, said digital audio receiver 

comprising: 

an audio receiver operative to receive the CDML'~ 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 CDML'~ 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. (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: 1'~ 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 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 

5 
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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 

at least 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. audio transmitter operatively 

coupled to an audio source and operative to transmit a code division multiple access 

(CDML'~) 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 CDML'~ communication signal 

6 
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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 CDML'~ 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. 

6. (Amended) A method for listening to an audio output with a portable 

wireless digital audio system while running comprising the 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: 

activating said wireless digital audio system while running, said 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 portable digital audio transmitter configured to couple to an audio 

player and operative to transmit 

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 of the audio output of said- audio player 

nnd: adding a unique user code to maintain fidelity of said audio output nnd: 

7 
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said portable digital audio transmitter configured for digital wireless 

communication with at least one digital audio receiver, said digital audio receiver 

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: 

at least one a module adapted to reproduce audio of said original audio 

signal representation. an audio receiver operative to receive the CDML'~ 

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 

CDML'~ 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. 

7. (Amended) A method for listening to an audio output with a portable 

8 
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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 a user in motion resulting 

primarily from physical force initiated by said user, comprising the steps of: 

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: activating said wireless digital audio system during individual 

independent motion from mwrcise, said wireless digital audio system, comprising: 

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 

digital audio transmitter operatively coupled to an audio source and operative to 

transmit a code division multiple access (CDML'~) 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 direct digital 

wireless communication with said portable digital audio headphone receiver. said 

portable digital audio headphone receiver comprising: said digital audio transmitter 

configured for digital wireless communication with at least one digital audio 

receiver, said digital 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 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: 

9 



SONY Exhibit - 1002 - 0156

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

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 at least one a module adapted to 

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

CDML'~ 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 CDML'~ 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. (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: 

at least one a mobile digital audio transmitter operatively coupled to at least 

ene said portable audio source, said at least one mobile digital audio transmitter 

configured to transmit a unique user code with the original audio representation; 

a digital modulator configured for code division multiple access 

(CDML'~) 

communication; and adding a unique user code: 

at least one a mobile digital audio receiver configured for direct digital 

wireless communication with said at least one mobile digital audio transmitter, said 

at least 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 configured for CDML'~ 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 

output., said audio having been wirelessly transmitted from said at least one audio 

source free from interference from multiple CDML'~ 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. 

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 portable digital audio transmitter 

configured to couple to an audio player and operative to transmit a code division 

multiple access (CDML'~) communication signal ofan audio output and adding a 

unique user code to maintain fidelity of said audio output; and said portable digital 

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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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 

at least one a module adapted to reproduce said generated audio output. nn 

audio receiver operative to receive said CDML'~ communication signal 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. 

wherein if the unique user code is recognized, the transmitted audio signal is 

reproduced, said audio free from interference from multiple CDML'~ 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. (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: 

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 

12 
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access (CDML'~) 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 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 one _a module adapted to 

reproduce said generated audio output, in response to the unique user code bi-t 

sequence is being recognized, said audio having been wirelessly transmitted from 

said portable audio source free from interference from multiple CDML'~ 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 

associates only with their own independent receiver. 

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. 

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

and operative to transmit a code division multiple access (CDML'~) 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 CDML'~ 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 

CDML'~ 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 

associates only with their own independent headphone receiver. 

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]] f!_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 
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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 

at least one a module adapted to reproduce said generated audio output. said 
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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. 

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 and being configured for 

code division multiple access (CDML'~) 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 CDML'~ communication; 

a digital to analog converter (DL'~C) 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 CDML'~ 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. 

14. (Canceled) 

15. (Amended) A wireless digital audio headphone 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: 
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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 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 

at least one 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. 

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 differential phase shift keying (DPSK) module configured for code division 

multiple access (CDML'~) 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 CDML'~ communication; 

a digital to analog converter (DL'~C) 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 CDML'~ 

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 
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associates only with their own independent receiver. 

16. (Canceled) 
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17. (Amended) A portable wireless digital audio transmitter configured to 

couple to an audio player, 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 and wirelessly transmit a code division multiple access 

(CDML'~) 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: 

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 CDML'~ communication; 

independent code division multiple access (CDMA) communication operation and 

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

representation. 

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 CDML'~ communication;; 

a digital to analog converter (DL'~C) 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 CDML'~ wireless digital audio system transmitters 
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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. 

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: 
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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 

at least one a module adapted to reproduce said generated audio 

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

virtually free from interference. 

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 (CDML'~) communication and adding 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 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 CDML'~ communication; 

a digital to analog converter (DL'~C) 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 CDML'~ 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 
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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. 

22. (Canceled) 

23. (Amended) A wireless digital audio headphone 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 

at least one 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. 

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 

(CDML'~) modulator; and adding a unique user code bit sequence; 
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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 CDML'~ communication; 

a digital to analog converter (DL'~C) 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 CDML'~ 

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 receiver. 

24. (Canceled) 

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

a portable digital audio transmitter configured to couple to an audio player 

operative to transmit a direct sequence spread spectrum (DSSS) code division 

multiple access (CDML'~) communication signal of said audio player output and 

adding a unique user code bit sequence to maintain fidelity of said audio player 

output; 

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: 

said portable digital audio transmitter configured for digital wireless 

communication with at least one digital audio receiver; 
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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 unique user code bit sequence: 

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

the received audio output: and 

a module adapted to reproduce said generated audio signal output. 

said digital audio receiver operative to receive said DSSS CDML'~ 

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 CDML'~ 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. (Amended) The digital audio receiver portable wireless digital audio 

system of claim 25, wherein said digital demodulator audio transmitter is portable. 

operatively coupled to a Viterbi decoder. 
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(57) For receiving the audio 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 transmitting antenna, and at 
least one headphone type radio receiver 3 for receiving said radio signal and converting it 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. 

fig. 4 

G) 
CD 
1"\.) 

1"\.) 
01 
I"\) 

C> 
--L. 

GV 
)> 



SONY Exhibit - 1002 - 0176

1/3 

·1: . ..;:-:· .. I .--:·:. ·. ·.!. --·n:·-~·?.·:?_-:·-::;.· .... ~·.~-.~-:·:: t! · I' i1· . · · .. · · ·. • · ·. . • ·· I I . : ............... : ........ -: .. " 'I . . . . . . . . . . . . . . " . 
. I. 1-: :·:-:::.:·: . .-............... .-. ... :·.:··1 I ·1 - . . ·. · .. ·. . . ·.. . . · ....• 1 . · l 1· · ·. ·. ·. · -... · ·. · ·. · ·- · • • · · · "I I · · · · · · · · · · ·. · · · ·' · ·J 2 . .,, ., ... ·.· .. ·.-:·:. ·.·.·>~·:.-... l . . . . . . . . 
/. i i i .... ~ :::·::: .. ~· :: .1· ill ·:.::..-:J .I . . . . ..--/
. I i::_.: .. :.>: • ·. · .. ..--·1 · -~ 

(/CjC.~ tCf-- . . ~-
--~-~---~F. F ~-" 

I W " 

F-ig, 1 

Fig. 2 

3 



SONY Exhibit - 1002 - 0177

r---
1 
I 
I 
I 
I 
I 

2/3 

I I 
I I 
L---------r----------' 

I 

UJ 

2/3

Fig,3 
Lopi

uu

SONY Exhibit - 1002 - 0177



SONY Exhibit - 1002 - 0178

3/3 

Fig. 4 

 
SONY Exhibit - 1002 - 0178



SONY Exhibit - 1002 - 0179

1 

WIRELESS TELEVISION HEADPHONE SET 

The present invention relates to headphones, and 

more particularly relates to a wireless headphone for 

5 receiving the audio frequency signal transmitted through an 

audio frequency signal oscillator and transmitter circuit 

connected in the internal circuit of a television set. 

A television set g,<- -'""ally has an earphone jack 

for insertion therein of a earphone or headphone so that one 

10 can hear the voice from a television set clearly without 

interfering with the others ~hile watching the TV program. 

However, an earphone or headphone is not practical for two or 

more persons to use at the same time. Further, because an 

earphone or headphone is to be connected to the earphone jack 

15 of a television set through a cable, one can not move away 

from a television set within the range confined by the cable 

when an earphone or headphone 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 

20 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 

5 receiving the audio frequency signal transmitted through an 

audio frequency signal oscillator and transmitter circuit 

connected in the internal circuit of a television set. 

A television set g,<- -'""ally has an earphone jack 

for insertion therein of a earphone or headphone so that one 

10 can hear the voice from a television set clearly without 

interfering with the others ~hile watching the TV program. 

However, an earphone or headphone is not practical for two or 

more persons to use at the same time. Further, because an 

earphone or headphone is to be connected to the earphone jack 

15 of a television set through a cable, one can not move away 

from a television set within the range confined by the cable 

when an earphone or headphone 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 

20 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 

5 circuit black diagram of the present invention; and 

Fig. 4 is a schematic drawing illustrating that 

various headphones are separately used for receiving the 

audio signal of the same television set. 

10 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 follows:-

Referring to Fig. 1, a wireless television 

15 headphone set in accordance with the present invention is 

generally comprised of an audio signal transmitting circuit 0 

set inside a television set, and a plurality of headphone 

type radio receivers 3. 

Referring to Fig. 2, output of the audio signal of 

JO a television set is sent to an audio signal output circuit E. 

which is conne~ted in parallel with the internal circuit of 

said television set, for transmitting through an oscillator 
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and transmitter circuit 0. The FM audio frequency carrier 

signal transmitted from the oscillator and transmitter 

circuit 0 is received by a receiving antenna T' for detection 

through a medium frequency amplifier circuit H and a detector 

5 I, to which the working voltage is supplied by a power supply 

M. from which the output signal is sent to an audio frequency 

amplifier J for amplification and for 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 

10 connected to the oscillator and transmitter circuit 0 at the 

front. to control the audio frequency signal output to the 

oscillator and transmitter circuit 0 or the speaker S of the 

television set. Therefore. the speaker S of the television 

set can be shut off while the present invention is used to 

i5 hear the voice from the television set. 

Referring to Fig. 4, several persons can 

respectively use a headphone type radio receiver 3 each to 

receive the audio frequency output signal of the television 

set while watching the screen of the television set or 

20 leaving away from the television set. Therefore each 

person can clearly hear the voice from the television set 

Yithout interfering with the others. 
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CLAIMS: 

1. A wireless television headphone set, comprising 

an audio frequency signal oscillator and transmitter circuit 

connected in the internal circuit of a television set to 

5 · convert the audio frequency signal provided by said 

television set into a radio signal ~or transmitting through a 

transmitting antenna; and at least a headphone type radio 

receiver for receiving said radio signal and converting it 

into corresponding audio frequency signal. 

10 

15 

2. The wireless television headphone set of claim 

1, wherein said headphone type radio receiver comprises a 

volume control for regulating the loudness of said audio 

frequency signal. 

3. The wireless television headphone set of claim 

1. which further comprises a switch connected between said 

audio frequency signal oscillator and transmitter and the 

speaker of said television set for controlling the audio 

20 frequency signal output of said television 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 accorrpanying 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 

interacting 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 
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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 interpreting 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 detailed 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 signal6 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 SEC AM 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 controlling a 

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 a diagram of a receiving system 30 used for receiving 

signal 6 broadcast from the transmission systems shown in figure 2 and for 

transforming signal6 into the encoded unwanted electromagnetic signal36 
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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 signal36, which is preferably located 

in the domestic receiver 31. The domestic receiver is preferably part of a TV or 

a radio. 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 signal6 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 is preferably a television screen. The unwanted 

electromagnetic radiation 36 emitted by the television is received by the antenna 

37located 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; 

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. 

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. 
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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, 
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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 broadcast is 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 LOUDSPEAKER SYSTEM 

BACKGROUND OF INVENTION 

This application claims the benefit of U.S. Provisional Applica6on No. 

60/110,705, filed December 3, 1998. 

5 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 

I 0 they often need to be run under carpeting and floors, and through walls and ceilings. 

15 

20 

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 

2 5 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 

5 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. 

10 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 hi-amplification. In a three-way system this is called 

tri-amplification. Active crossovers have traditionally been designed using analog 

15 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 

20 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 corning from the DVD motion 

25 picture disk. In the audio transmission device, a selector element selects the data and 

clock corning 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 

30 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 

5 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 

1 0 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 

1 5 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 

20 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 

25 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 

30 entire multichannel RF compressed audio stream, uncompresses it, and in the process 

selects the single channel intended for that loudspeaker. 

3 
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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. 

10 

15 

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. 

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. 

Figure 9 shows a block diagram of the Framing and Error Protection De~oder 

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 

5 of Figure 15. 

10 

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

ofFigure 15. 

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

15. 

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 Sample 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 

5 lnterleaver 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 

1 0 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. 

1 5 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 

20 405 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 

2 5 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 

3 0 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 

3 5 between the audio sample clock and the symbol and chip rate clocks. 

6 
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Fe= S * Fs 

Fs = Fa * Sf I Af 

where: 

Fe = frequency of chip rate clock 

5 S = number of chips per symbol 

Fs = frequency of symbol clock 

Fa = frequency of audio sample clock 

PCT/US99/28686 

Af = number of multichannel audio samples per digital audio frame 

Sf= (Tf * Bf I M) = number of symbols per digital audio frame 

1 0 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 Fe =Fa * (S * Sf I Af) of the audio 

sample clock. The precise value of Fe is chosen so that (S * Sf I Af) can be expressed 

15 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 

20 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 

25 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 

30 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 

5 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 

generate 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 

1 0 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 [Digital Communications, Fundamentals and 

Applications, Benard Sklar, Prentice Hall, 1988]. Also, many error encoding and 

modulation schemes can be implemented. In particular a Frequency Hopping Spread 

15 Spectrum (FHSS) modulation scheme [Digital Communications, Fundamentals and 

Applications, Benard Sklar, Prentice Hall, 1 988] 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 

20 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 samples in an otherwise continuous bit stream. It is obvious to one skilled in the 

2 5 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 

3 0 to 200 MHz - sine and cosine modulators. The sine and cosine modulators are derived 

from the IF VCO 409 output. The modulated I 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 

8 
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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 

5 recognize this and understand that only the principle blocks of the RF transmitter design 

are shown in Figure 4. 

Figure 1 shows Loudspeaker One 1 00, Loudspeaker Two 11 0 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 

10 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 is shown 

in Figure 3. In this embodiment the receive antennae 300 found in each loudspeaker is 

15 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 

20 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. 

25 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 

30 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 
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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 

5 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 

skilled 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 

1 0 further 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. 

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 
1 5 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 transmitter. 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 

20 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 

2 5 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 

3 0 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, 

1 988]. 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 

3 5 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 

5 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, 

1 0 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 audio samples into the RF Transmitter. This constant transmission 

rate results in a constant Symbol Clock output from 305. 

15 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 

stream is input to the Viterbi Decoder 800 which performs error detection and correction 

20 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 

25 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. This is a 

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 

30 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. 

1 1 
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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 is 

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 

5 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 Transmission 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 

I 0 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. 

15 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. Since 

20 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 

2 5 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 I 2 bits per symbol * 11 chips per symbol = 528 chips per sample. So the 

Sample Clock is synchronized across all loudspeakers at+- 11(2*528) = Ill 056 of 1 

sample for stereo. For a stereo 44,100 sampling rate this results in an audio Sample 

30 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 

3 5 and Channel Selector is shown in Figure 10. The Digital Audio Sample Data input to 
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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 

5 (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 

system: left front, center front, right front, left read, right rear. In the case of 

sub woofer the speaker itself is sufficiently distinctive that know switch is necessary. 

I 0 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 

I 5 Interface specifies that the speaker is disabled and should respond to no channel 

selection. Also comprised in the Channel Selection Interface is 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 

20 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 

2 5 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 

30 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 (1 003 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. 

1 0 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 

1 5 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 

20 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 

2 5 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. 

3 0 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 
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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 

5 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 

1 0 information which is decoded and output by the Channel Selection Interface I 000. 

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 loudspeakers placed in them result in different, and often undesirable, 

1 5 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 

20 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 

2 5 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 

30 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 

3 5 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 

embodiment 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 

5 status messages. 

Separate 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 

10 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 \Voofer they are intended to 

15 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 

20 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 

25 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 

3 0 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 

3 5 sets the carrier frequency of both the RF Downconverter 1602 and IF Quadrature 
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Demodulators 1603 _ In another embodiment on 1 y 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 

5 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 

Selection Switch 1611,1711 is moved into the RF Receiver so that it can set the RF 

1 0 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 

1 5 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 

20 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. 

25 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 

30 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 

is only a two channel signal it has the same bit rate as the compressed DVD audio with 

six or eight channels. The Stereo 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 allows for higher fidelity in the stereo audio stream and allows for 

simpler design in the Stereo Digital Audio Encoder 233. 

High fidelity digital audio compression such as AC-3 or MPEG-2 is performed 

5 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 

I 0 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 

1 5 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 

20 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. 

25 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 

30 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 

3 5 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 

5 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 earlier for the 

case of non-compressed audio. The differences are that the Compressed Digital Audio 

10 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 

l 5 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. 

20 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 I 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 

25 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 

30 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 

3 5 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 

5 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 

1 0 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 

I 5 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 

20 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 return 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 

25 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 

3 0 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 

5 Interface 1300. The frequency domain digital crossover results in separate frequency 

domain data blocks 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 

1 0 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 

1 5 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 Generator as shown in. 

In the embodiments of Figure 12 and Figure 13 the volume control function is 

20 implemented in the Dequantize Frequency Band Bit Fields and Rescale to Linear 

Frequency Scale and Mixing and Volume Control unit. As with Figure 1 0 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 

25 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 

3 0 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. 

21 



SONY Exhibit - 1002 - 0224

wo 00176272 PCT /US99/28686 

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 

5 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 

1 0 simpler coders may be used without changing the character of the present invention. 

What is claimed is: 
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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, including-

2. 

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. 

The system of claim I, 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 I, 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. 

8. 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. 

I 0. The system of claim I, wherein the RF signal includes two channels of audio 

data, and a channel of status data. 

II. 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. 

I2. 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 

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-

means for selecting one of the audio channels from the RF signal for broadcast, 

means for generating an output audio 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 ba~ed 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. 

1 9. 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 

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 

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 sample 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 

demultiplexing 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 

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 -

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 

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: 

31. 

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 

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-

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 

wherein the means for broadcasting broadcasts sound synchronized to 

the derived sample clock. 

The system of claim 26, wherein the RF signal further includes an RF 

transmission clock. 

3 2. 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. 

3 3. 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 will broadcast. 
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35. The system of claim 34 wherein the audio channel selecting means comprises a 

manual switch at each speaker. 

36. The system of claim 35 further comprising: 

37. 

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. 

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. 

3 8. 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 

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 

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 

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 indudes 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 

assigned to it by the associated switch. 

30 



SONY Exhibit - 1002 - 0233

WO 00176272 PCT/US99/28686 

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. 

4 7. 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 audio data, 

means for generating transmission data based upon the input digital 

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 

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, 

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. 

5 1 . 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 

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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1 0 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. 
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TOTAL CLAIMS X$ = OR X$ = (37 CFR 1.16(1)) minus 20 = 

INDEPENDENT CLAIMS X$ = X$ = (37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

0APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

08/04/2010 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16'ill * 19 Minus ** 26 = 0 X $26 = 0 OR X $ = 
0 Independent z * 18 Minus ***19 = 0 X $110 = 0 OR X $ = 
w (37 CFR 1.16(h)) 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L 0 OR ADD'L 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I-
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X$ = OR X$ = w 1.16(i)) 

~ Independent * Minus *** = X$ = OR X$ = 
0 37 CFR 1.16 hi I 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /MARQUITA D. JONES/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collect1on of mformat1on IS requ1red by 37 CFR 1.16. The mformat1on IS requ1red to obtam or retam a benefit by the public wh1ch IS to f1le (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 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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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.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

68533 7590 

MEGAN LYMAN 
1816 SILVER MIST CT. 
RALEIGH, NC 27613 

11/01/2010 
EXAMINER 

FLANDERS, ANDREW C 

ART UNIT 

2614 

DATEMAILED: 1110112010 

PAPER NUMBER 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/570,343 09/30/2009 C Earl Woolfork 1028A 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 $1055 02/0112011 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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. 

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 FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

L Review the SMALL ENTITY status shown above, 

If the SMALL ENTITY is shown as YES, 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 Sa on Part B- Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 112 
the ISSUE FEE shown above, 

IL 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 (if required), If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(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, 

IlL 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 for use through 08/3112010, 
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I 

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 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l 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 
indicated unless corrected below or directed otherwise in Block l, by (a) specifying 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) 

68533 7590 

MEGAN LYMAN 
1816 SILVER MIST CT. 
RALEIGH, NC 27613 

11/01/2010 

APPLICATION NO. I FILING DATE 

12/570,343 09/30/2009 

I 

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 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

C. Earl Woolfork 1028.4 9973 

TITLE OF INVENTION: WIRELESS DIGITAL AUDIO SYSTEM 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $755 

EXAMINER ART UNIT 

FLANDERS, ANDREW C 2614 

l. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

700-094000 

2. For printing on the patent front page, list 

(l) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1055 02/0l/20ll 

2 ________________________ __ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an asstgnee 1s tdenlifted below, no asstgnee data w1ll appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth m 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) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order- #of Copies __________________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0The 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). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if 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 ----------------------------------------------- Dille ________________________________________ __ 

Typed or printed name ---------------------------------------------- Registration No.---------------------------------

This collection of information is required by 37 CFR 1.311. 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 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 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, 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 to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/3112010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/570,343 

68533 7590 

MEGAN LYMAN 
1816 SILVER MIST CT. 
RALEIGH, NC 27613 

09/30/2009 

11/01/2010 

FIRST NAMED INVENTOR 

C. Earl Woolfork 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

1028.4 9973 

EXAMINER 

FLANDERS, ANDREW C 

ART UNIT 

2614 

DATEMAILED: 1110112010 

PAPER NUMBER 

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)-786-0 101 or 
(571)-272-4200. 

Page 3 of 3 
PTOL-85 (Rev. 08/07) Approved for use through 08/3112010. 
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Application No. Applicant(s) 

12/570,343 WOOLFORK, C. EARL 
Notice of Allowability 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 ALLOW ABILITY 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. IZ! This communication is responsive to the amendment filed 04 August 2010. 

2. 1Zl The allowed claim(s) is/are 1-3. 5-9. 12. 13. 21. 25. 26. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment I 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. 0 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. D Notice of References Cited (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. [gilnformation Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Andrew C Flanders/ 
Primary Examiner, Art Unit 2614 

U.S. Patent and Trademark Off1ce 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

7. [gl Examiner's AmendmenUComment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20101021 
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Application/Control Number: 12/570,343 

Art Unit: 2614 

EXAMINER'S AMENDMENT 

Page 2 

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 

Art Unit: 2614 

Page 3 

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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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 12570343 WOOLFORK, C. EARL 

Examiner Art Unit 

ANDREW C FLANDERS 2614 

Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA 181 T.D. D R.1.47 

CLAIM DATE 
Final Original 01/11/2010 06/01/2010 10/21/2010 

1 1 ./ ./ = 

2 2 ./ ./ = 

3 3 ./ ./ = 

4 ./ ./ -
4 5 ./ ./ = 

5 6 ./ ./ = 

6 7 ./ ./ = 

7 8 ./ ./ = 

8 9 ./ ./ = 

10 ./ ./ -

11 ./ ./ -
9 12 ./ = = 

10 13 ./ = 

14 ./ -
15 ./ -
16 ./ -
17 ./ -
18 ./ -

19 ./ -
20 ./ -

11 21 ./ = 

22 ./ -
23 ./ -
24 ./ -

12 25 ./ = 

13 26 ./ = 

U.S. Patent and Trademark Office Part of Paper No. : 20101021 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12570343 WOOLFORK, C. EARL 

IIIII 
Examiner Art Unit 

ANDREW C FLANDERS 2614 

ORIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

700 94 G 0 6 F 17 I 00 (2006.01.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

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 11 23 

7 8 24 

8 9 12 25 

10 13 26 

11 

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 O.G. Print Claim(s) O.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. 

Search Notes 12570343 

Examiner 

ANDREW C FLANDERS 

SEARCHED 

Class I Subclass 
I 

SEARCH NOTES 

Search Notes 
Reviewed and repeated search history (including class search) of Parent 
Application 12/144,729 
eDan EAST and PALM inventor search for double patenting 
updated 
Updated 

INTERFERENCE SEARCH 

Class I Subclass 
700 I 94 

I 
I 

I 
I 

Applicant(s)/Patent Under 
Reexamination 

WOOLFORK, C. EARL 

Art Unit 

2614 

Date I Examiner 
I 

Date Examiner 
1/11/10 acf 

1/11/10 acf 
6/1/10 acf 

10/21/10 acf 

Date I Examiner 
10/21/10 lacf 

/ANDREW C FLANDERS/ 
Primary Examiner.Art Unit 2614 

U.S. Patent and Trademark Office Part of Paper No. : 20101021 
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EAST Search History 

EAST Search History 

EAST Search History (Prior Art) 

file:///CI/Documents%20and%20Settings/aflanders!My%20Documents/e-Red%20Folder/12570343/EASTSearchHistory.1257034 3 _Accessible Version.htm (1 of 11) 10/2112010 12:51:52 PM 
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EAST Search History 

file:///CI/Documents%20and%20Settings/aflanders!My%20Documents/e-Red%20Folder/12570343/EASTSearchHistory.1257034 3 _Accessible Version.htm (2 of 11) 10/2112010 12:51:52 PM 
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EAST Search History 

file:///CI/Documents%20and%20Settings/aflanders!My%20Documents/e-Red%20Folder/12570343/EASTSearchHistory.1257034 3 _Accessible Version.htm (3 of 11) 10/2112010 12:51:52 PM 
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EAST Search History 

file:///CI/Documents%20and%20Settings/aflanders!My%20Documents/e-Red%20Folder/12570343/EASTSearchHistory.1257034 3 _Accessible Version.htm (4 of 11) 10/2112010 12:51:52 PM 
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EAST Search History 

file:///CI/Documents%20and%20Settings/aflanders!My%20Documents/e-Red%20Folder/12570343/EASTSearchHistory.1257034 3 _Accessible Version.htm (5 of 11) 10/2112010 12:51:52 PM 
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EAST Search History 

file:///CI/Documents%20and%20Settings/aflanders!My%20Documents/e-Red%20Folder/12570343/EASTSearchHistory.1257034 3 _Accessible Version.htm (6 of 11) 10/2112010 12:51:52 PM 
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EAST Search History 

file:///CI/Documents%20and%20Settings/aflanders!My%20Documents/e-Red%20Folder/12570343/EASTSearchHistory.1257034 3 _Accessible Version.htm (7 of 11) 10/2112010 12:51:52 PM 
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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, 

i 
~:-. ~-- (. __ 

Megan E. Lyman, Registration No. 57,054 
1816 Silver Mist Ct. 
Raleigh, NC 27613 
(919) 341-4023 
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Application No. Applicant(s) 

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. ~The amendment filed on 05 November 2010 under 37 CFR 1.312 has been considered, and has been: 

a) ~ entered. 

b) D entered as directed to matters of form not affecting the scope of the invention. 

c) D 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) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

/Andrew C Flanders/ 
Primary Examiner, Art Unit 2614 

U.S. Patent and Trademark Off1ce 

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20101115 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

12/570,343 

68533 7590 

MEGAN LYMAN 
1816 SILVER MIST CT. 
RALEIGH, NC 27613 

ISSUE DATE PATENT NO. 

01104/2011 7865258 

12/15/2010 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

1028.4 9973 

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 0 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 PT0-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

7865258 

APPLICATION NO.: 12570343 

ISSUE DATE 01/04/2011 

INVENTOR(S) C. Earl Woolfork 

Page _1_ of _1_ 

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, ln. 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 respectfully requests that Claim 3 (col. 5, ln. 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, ca/11-800-PT0-9199 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. 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. 

3. 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. 

4. 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). 

5. A record 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. 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 Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record 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. 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.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. 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 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 
Sub-Total in 

USD($) 

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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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Total in USD ($) 100 
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Electronic Acknowledgement Receipt 

EFSID: 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 

TimeStamp: 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 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

164752 

1 Request for Certificate of Correction 
Ce rtifi cateofCo rrecti on Form. 

2 
pdf 

no 
6a8a91 e3aa 1 ae620680e3f1fd89dd3bef49c 

6103 

Warnings: 

Information: 

30088 

2 Fee Worksheet (PT0-875) fee-info. pdf no 2 
ce34 72 080d 2 69dfc5 fS fdS bc7 d4f2fd 2ed4 9 

d200 

Warnings: 

Information: 

Total Files Size (in bytes) 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 A~~lications 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 A~~lication 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/E0/903 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 A~~lication 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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 PT0-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

7865258 

APPLICATION NO.: 12570343 

ISSUE DATE 01/04/2011 

INVENTOR(S) C. Earl Woolfork 

Page _1_ of _1_ 

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, ln. 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 respectfully requests that Claim 3 (col. 5, ln. 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, ca/11-800-PT0-9199 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. 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. 

3. 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. 

4. 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). 

5. A record 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. 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 Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record 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. 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.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. 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 potential 
violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 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 

TimeStamp: 15:11:51 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

172994 

1 Request for Certificate of Correction 
Ce rt ificateofCorrect ion Fo rm2. 

2 
pdf 

no 
cf9b 123 5777 aS 04 23 Od3 5 ec95 7b5 3f7922 7 

15d2b 

Warnings: 

Information: 
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Total Files Size (in bytes) 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 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/E0/903 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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 PT0-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

7865258 B2 

APPLICATION NO.: 12/570,343 

ISSUE DATE Jan.4, 2011 

INVENTOR(S) C. Earl Woolfork 

Page _1_ of _1_ 

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 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. 

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, ca/11-800-PT0-9199 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. 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. 

3. 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. 

4. 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). 

5. A record 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. 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 Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record 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. 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.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. 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 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 
Sub-Total in 

USD($) 

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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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Total in USD ($) 100 
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Electronic Acknowledgement Receipt 

EFSID: 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 

TimeStamp: 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 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

165552 

1 Request for Certificate of Correction CertofCorrPriority.pdf no 2 
ba 17a8b0a70272349d9d9d8b8e2531 d324 

25d18b 

Warnings: 

Information: 

30089 

2 Fee Worksheet (PT0-875) fee-info. pdf no 2 
afl c66881 c8951 e5ec7a651 b9dcc1 cdaf4c7 

973 

Warnings: 

Information: 

Total Files Size (in bytes) 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 similar to a 
Post Card, as described in MPEP 503. 

New A~~lications 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 A~~lication 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/E0/903 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 A~~lication 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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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PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 7,865,258 B2 
: 12/570343 
: January 4, 2011 
:C. Earl Woolfork 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

Col. 5, ln. 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 

~JY:f:_~ 
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 PT0-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

7,865,258 

APPLICATION NO.: 12/570,343 

ISSUE DATE 

INVENTOR(S) 

January 4, 2011 

C. Earl Woolfork 

Page _1_ of _1_ 

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. 1 0/648,012, 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, ca/11-800-PT0-9199 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. 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. 

3. 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. 

4. 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). 

5. A record 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. 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 Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record 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. 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.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. 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 potential 
violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 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 

TimeStamp: 15:27:31 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

74641 

1 Transmittal Letter 
Cove rSh eetFo rCe rt ifi cateofCo rr 

1 
ection.pdf 

no 
d3373340d50412debc24a5cb7fa7bd4277t 

f07a4 

Warnings: 

Information: 
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165347 

2 Request for Certificate of Correction 258CertofCorr022811.pdf no 2 
52909da6882b 1 033af74ddbe29cd8b8c2c5 

6dd20 

Warnings: 

Information: 

Total Files Size (in bytes) 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 A~~lications 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 A~~lication 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/E0/903 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 A~~lication 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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 it is in proper 
format. It is 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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SPE NSE FOR CER"7JEICATE OF 
Paper No.: ___ _ 

DATE May 19 2011 

TO SPE OF :ART UNIT 2614 

SUBJECT : Request for Certificate of Correction for Appl. No.: 12570343 Patent No.: 7865258 

CofC mailroom date: .Ian. 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 - 901 O·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. 

D Approved 

D Approved in Part 

D Denied 

All changes apply. 

Specify below which changes do not apply. 

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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• .J 

SPE Art Unit 

PTOL-306 (REV. 7/03) 
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SPE FOR CEn ! II"',C:IolTE OF CORRECTION 
Paper No.: ___ _ 

DATE May 19 2011 

TO SPE OF :ART UNIT 2614 

SUBJECT :Request for Certificate of Correction for Appl. No.: 12570343 Patent No.: 7865258 

CofC mailroom date: .Ian. 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 CCCX. 

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- 9010-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 

D Approved in Part 

D Denied 

All changes apply. 

Specify below which changes do not apply. 

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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• I 

/Curtis Kuntz/ 

Art Unit 

PTOL-306 (REV. 7/03) 
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PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 7,865,258 B2 
: 12/570343 
: January 4, 2011 
:C. Earl Woolfork 

Page 1 of 1 

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 ofU.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 

~JY:f:_~ 
David J. Kappos 

Director of the United States Patent and Trademark Office 
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Case 2: 11-cv-06673{t: !N ~R(Yftint 3 

~ AO 120 Rev. 3/04) 

Filed 08/12/11 Page 1 of 1 ~;~~:~ 19~~.6 ·:.{ 
FILED 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 

FILING OR DETERMINA':fiON OF AN 
ACTION REGARDING A.u;ft.ftllrTIJRpf1 ~: 

TRADEM 

... . .. 
filed in the U.S. District Court Central District of California on the following ~~ GI Patent~ -~-~rademark 

· DO 11 /:Airum 1m j lila V - f\ _L_W"~/2011 U.S. DISTRICT COURCentral District of California 
~- .. -. 

IJ'tAINTlFF --·., DEFENDANT 

ONE-E-WAY, INC. PLANTRONICS, INC.; AUDIOVOX CORPORATION 
d/b/a ACOUSTIC RESEARCH; TDK U.S.A. 
CORPORATION, et al. 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

l 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 
G Amendment G Answer G Cross Bill G Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

In the above-.:entilled case, the following decision has been rendered or judgement issued: 

IDEC!SION/]UDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this t:opy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mall this copy to Director Copy 4-Case file copy 
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Case 2:12-cv-00580-0DW-JC Document 12 Filed 02/08/12 Page 1 of 1 Page 10 #:33 

AO 120 (Rev 08/1 0) 

10: 
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 Central District of California on the following 
- ---

D Trademarks or ~Patents. ( 0 the patent action involves 35 U.S.C. § 292.): 

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 
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 fi:JIIowing patent(s)/ trademark(s) have been included: 

DATI' INCLUDED INCLUDED BY 

0 Amendment D Answer 0 Cross Bill D Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

ln the above--entitled case. the following decision has been rendered or judgement issued: 

I DFCJ s ION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-l pon initiation of action, mail this copy to Director CollY 3-Cpon termination of action, mail this copy to Director 
Copy 2-Lpon filing document adding patcnt(s), mail this copy to Director Copy 4-Case tile copy 
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Case 2:12-cv-00601-GW-CW Document 11 Filed 02/08/12 Page 1 of 1 Page 10 #:40 

AO 120 (Rev 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U .S.C. § 290 and/or 15 lJ .S.C. § 1116 you arc hereby advised that a court action has been 

tiled in the U.S. District Court Central District of California on the I(Jllowing 

0 Trademarks or G£1 Patents. ( 0 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 
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 

0 Amendment 0 Answer 0 Cross Bill 0 Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above--entitled case. the following decision has been rendered or judgement issued: 

I DEC ISTONIJUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Cpon initiation of action, mail this copy to Director Copy 3-lJpon termination of action, mail this copy to Director 
Copy 2-Cpon 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 13 Filed 02/08/12 Page i of 1 Page 10 #:35 

/\0 120 (Rev 08/1 0) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

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 

tiled in the U.S. District Court Central District of California on the following 

0 Trademarks or Glf Patents. ( D the patent action involves 35 U.S.C. ~ 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
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 
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 f(Jllowing patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

0 Amendment D Answer 0 Cross Bill D Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above·--·-entitled case. the following decision has been rendered or judgement issued: 

I D ECISI ON/JUDGFM ENT 

I(BY) DEPUTY CLERK 

Copy 1-t:pon initiation of action, mail this copy to Director Copy 3-lJpon termination of action, mail this copy to Director 
Copy 2-Lpon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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Case 2: 12-cv-00608-MMM-PJW Document 11 Filed 02/08/12 Page 1 of 1 Page ID #:30 

J\0 120 (Rev 08/1 0) 

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. § lll6 you are hereby advised that a court action has been 

tiled in the lJ.S. District Court Central District of California on the following 

D Trademarks or ~Patents. ( 0 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. lmation Corporation 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 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 
0 Amendment D Answer 0 Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

In the above---entitled case. the following decision has been rendered or judgement issued: 

I DECJSJONIJUDGEMEN I 

I (BY) DEPUTY CEERK 

Copy 1-t:pon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to J)irector 
Copy 2-l.'pon filing document adding patent(s), mail this copy to Director Copy 4-Case tile copy 



SONY Exhibit - 1002 - 0328

Case 2: 12-cv-00603-R-MAN Document 15 Filed 04/30/12 Page 1 of 1 Page I D #: 38 

AO 120 (Rev 0811 0) 

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 Central District of California on the following 

0 Trademarks or ~Patents. ( 0 the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
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 
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 
0 Amendment 0 Answer 0 Cross Bill 0 Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

I 

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 (BYp DEPUTY CLERK DA'T'J Terry Nafisi hyllis Lopez 4 30/2012 

Copy 1-lipon initiation of action, mail this copy to Director Copy 3-llpon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patcnt(s), mail this copy to Director Copy 4--Case file copy 



SONY Exhibit - 1002 - 0329

Filed 04/17/12 Page 1 of 1 case 2:11-cv-o6673-e~~&l94 
~ AO 120 Rev. 3/04) 

FILED 
Mail Stop 8 REPORT ON THE 

TO: 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

FILING OR DETERMINA_'{ION OF AN 
ACTION REGARDING A.u;Jrfi/#ITEJRpH ~: 

TRADEM 

filed ln the U.S. District Court Central District of California 
011 the following GI Patent~ ~-=rademar~fes9 

- DO l 1 /:ATr<JII Ill U.S. DISTRICT COURC t I D' t . t f C l"f . '-/''~. 

j J.l I • V - 1'\ J o~.d2011 en ra 1s nc o a 1 om1a 

rt'LAINTYFF • --I -_, DEFENDANT 

ONE-E-WAY, INC. PLANTRONICS, INC.; AUDIOVOX CORPORATION 
dfb/a ACOUSTIC RESEARCH; TDK U.S.A. 
CORPORATION, et al. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

l 7,865,258 1/4/2011 ONE-E-WAY, JNC. 

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 G Cross Bill G Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

I 

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 
TERRY NAFISI 

(BY) DEPUTY CLERK 
G. Kami 

DATE 
4/17/2012 

Copy 1-Upon Initiation of action, mall this copy to Director Copy 3-Upon termination of action, mail this copy lo Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 



SONY Exhibit - 1002 - 0330

Case 2:12-cv-00608-MMM-PJW Document 13 Filed 05/10/12 Page 1 of 1 Page ID #:33 

AO 120 (Rev 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 

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 Cout1 Central District of California on the following 

D Trademarks or Gil Patents. ( D 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. lmation Corporation 

PATENT OR DATE OF !'AlENT 
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 
0 Amendment D Answer 0 Cross Bill 0 Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

NOTICE OF DISMISSAL 

CLERK (BY) DEPUTY CLERK DAI'E 
Terry Nafisi Brent Pacillas May 10, 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-llpon 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 

2012 



SONY Exhibit - 1002 - 0331

Case 2:12-cv-00608-MMM-PJW Document 13 Filed 05/10/12 Page 1 of 1 Page ID #:33 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 

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 Central District of California on the following 

D Trademarks or Gi'1 Patents. ( 0 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. lmation Corporation 

PATENTOR 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 

D Amendment D Answer D Cross Bill 0 Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

NOTICE OF DISMISSAL 

CLERK (BY) DEPUTY CLERK DATE 
Terry Nafisi Brent Pacillas May 10, 

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 

2012 



SONY Exhibit - 1002 - 0332

Case 2:12-cv-00580-0DW-JC Document 30 Filed 11/01/12 Page 1 of 1 Page ID #:151 

AO 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 hereby advised that a court action has been 

filed in the U.S. District Court Central District of California on the following 
--

D Trademarks or Glf Patents. ( D the patent action involves 35 U.S.C. § 292.): 

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 
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 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATE NT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISIONI.HJDGEMENT 

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 to Director t: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 



SONY Exhibit - 1002 - 0333

Case 2:12-cv-00601-GW-CW Document 43 Filed 03/15/13 Page 1 of 1 Page ID #:221 

AO 120 (Rev. 08tl0) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

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 

0 Trademarks or [if Patents. ( 0 the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2: 12 -cv-0060 1 1/23/2012 Central District of California 

PLAINTIFF DEFENDANT 

One-E-Way, Inc. Jaybird Gear LLC 

PATENTOR 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 

0 Amendment 0 Answer 0 Cross Bill 0 Other Pleading 

PArENT OR DATE OF PATENT 
HOLDER Of PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

see attached order 

CLERK 
Terry Nafisi 

(BY) DEPUTY CLERK DATE 

Phyllis Lopez 3/15/2013 

Copy 1-l!pon initiation of action, mail this copy to Director Copy 3-llpon termination of action, mail this copy to Director 
Copy 2-lJpon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 


