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AMENDMENT TO CLAIMS:

This listing of claims will replace all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. (Currently Amended) A wireless digital audio music system for spread
spectrum communication of an audio music signal from the analog headphone jack
connected to a battery powered spread spectrum transmitter and received by a battery
powered spread spectrum headphone receiver comprising:

an analog headphone jack from an analog audio music source in communication

with—a the battery powered spread spectrum digital transmitter having a transmit

antenna;
said battery powered digital transmitter converts an analog audio music signal

from said existing analog headphone jack to a digital signal using an analog-to-digital

converter (ADC) AP€ in communication with an encoder;

said encoder in communication with a channel encoder;

said channel encoder in communication with a digital modulator;

said digital modulator in communication with a spread spectrum communication
modulator that utilizes a code generator to create a unique codeword hep—pattera for
each individual user;

said spread spectrum communication modulator in communication with a the

transmit antenna that transmits at a radio frequency of approximately 2.4 GHz for
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receipt by a receiving antenna of the battery powered spread spectrum headphone

receiver;

said receiving antenna in communication with a spread spectrum communication
demodulator;

said spread spectrum communication demodulator in communication with a
receiver code generator and with a digital demodulator;

said digital demodulator in communication with a channel decoder;

said channel decoder in communication with a receiver decoder;

said receiver decoder in communication with a digital-to-analog converter

(DAC) BAC,

said DAC in communication with a low pass filter to pass the analog music
signal in the approximate frequency band of 20 Hz to 20 kHz; and

said low pass filter passing the analog music signal which will be amplified for
processing to a speaker headphone set to provide high quality music for listening by a

single user wearing the headphenes- battery powered spread spectrum headphone

receiver.

Claims 2 - 3 (canceled).

4. (Currently Amended) A method for battery powered wireless
communication transmission and reception of high fidelity audio music between a

battery operated digital transmitter and a battery operated digital receiver headphone
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comprising the steps of:

connecting the plug attached to said battery operated digital transmitter to the
existing analog headphone jack of an audio music source;

converting & an analog music audio signal to a digital communication signal

using an analog-to-digital converter (ADC) AB€E in communication with an encoder;

encoding the communication signal using channel encoding;

modulating the digital communication signal using a digital modulator;

creating a spread spectrum signal using a code generator to modulate a unique
codeword hep-pattern for each individual user;

transmitting said spread spectrum signal at a radio frequency of approximately
2.4 GHz;

receiving said spread spectrum signal at said battery operated digital receiver
headphones;

demodulating said spread spectrum signal;

demodulating said digital communication signal;

channel decoding of said digital communication signal;

converting said digital communication signal back to said analog music audio

signal using a decoder in communication with a digital-to-analog converter (DAC)

DAC; and
communicating said analog music audio signal to a headphone speaker within

the headphone-receiver said battery operated digital receiver headphone.
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Claim 5 (canceled).

6. (Currently Amended) An audio music digital wireless transmitter for spread
spectrum communication of an audio music signal, comprising:

an analog headphone plug for attachment to an existing analog headphone jack

frem of an audio music source, said analog headphone plug in communication with a

battery powered digital transmitter;
said battery powered digital transmitter being configured to convert an analog
audio music signal from said existing analog headphone jack to a digital signal using an

analog-to-digital converter (ADC) ADP€ in communication with an encoder;

said encoder in communication with a channel encoder;

said channel encoder in communication with a digital modulator;

said digital modulator in communication with a spread spectrum communication
modulator that utilizes a code generator to create a unique codeword hep—pattern for
each individual user; and

said spread spectrum communication modulator in communication with a
transmit antenna that transmits at a radio frequency of approximately 2.4 GHz for

receipt by a receiving antenna.

7. (Currently Amended) An audio music digital wireless headphone receiver for
spread spectrum communication of an audio music signal, comprising:

a receiving antenna in communication with a spread spectrum communication
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demodulator;
said spread spectrum communication demodulator in communication with a code
generator configured to create a unique codeword hep-pattern for each individual user;
said digital demodulator in communication with a channel decoder;
said channel decoder in communication with a decoder;

said decoder in communication with a digital-to-analog converter (DAC)-BAC

to create an analog music signal;

said DAC in communication with a low pass filter to pass the analog music
signal in the approximate frequency band of 20 Hz to 20kHz; and

said low pass filter passing the analog music signal which will be amplified for
processing to a speaker headphone set to provide high quality music for listening by a
single user wearing the headphenes headphone receiver.

Claims 8 - 9 (canceled).

10. (Currently Amended) A wireless digital audio music system for spread
spectrum communication of an audio music signal from the analog headphone jack
connected to a battery powered spread spectrum transmitter and received by a battery
powered spread spectrum headphone receiver comprising:

an existing analog headphone jack from an audio music source in

communication with a the battery powered spread spectrum digital transmitter having a

transmit antenna;

said battery powered spread spectrum digital transmitter converts an analog

Page 6 of 46

SONY EXHIBIT 1005 — 0506



Application Serial No. 10/648,012
Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

audio music signal from said existing analog headphone jack to a digital signal using an

analog-to-digital converter (ADC)-APC in communication with an encoder;

said encoder in communication with a channel encoder that is configured to send
encoded symbols that are compatible with a Viterbi decoder;

said channel encoder in communication with a digital modulator;

said digital modulator in communication with a spread spectrum communication
modulator that utilizes a code generator to create a unique codeword hep-pattern for
each individual user;

said spread spectrum communication modulator in communication with a the
transmit antenna that transmits at a radio frequency of approximately 2.4 GHz for

receipt by a receiving antenna coupled to said battery powered spread spectrum

headphone receiver;

said receiving antenna in communication with a spread spectrum communication
demodulator;

said spread spectrum communication demodulator in communication with a
receiver code generator and with a digital demodulator;

said digital demodulator in communication with a Viterbi decoder;

said Viterbi decoder in communication with a receiver decoder;

said receiver decoder in communication with a digital-to-analog converter

(DAC) BAC;
said DAC in communication with a low pass filter to pass the analog music

signal in the approximate frequency band of 20 Hz to 20 kHz; and
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said low pass filter passing the analog music signal which will be amplified for
processing to a speaker headphone set to provide high quality music for listening by a

single user wearing the headphenes said battery powered spread spectrum headphone

receiver.

11. (Currently Amended) An audio music digital wireless receiver for spread
spectrum communication of an audio music signal to be received by a battery powered
spread spectrum headphone receiver comprising:

a receiving antenna in communication with a spread spectrum communication
demodulator;

said spread spectrum communication demodulator in communication with a code
generator configured to create a unique codeword hep-pattern for each individual user;

said digital demodulator in communication with a Viterbi decoder;

said Viterbi decoder in communication with a decoder;

said decoder in communication with a DAC;

said DAC in communication with a low pass filter to pass the analog music
signal in the approximate frequency band of 20 Hz to 20kHz; and

said low pass filter passing the analog music signal which will be amplified for
processing to a speaker headphone set to provide high quality music for listening by a

single user wearing the—headphones battery powered spread spectrum headphone

receiver.
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12. (Currently Amended). A wireless digital audio music system for spread
spectrum communication of an audio music signal from the analog headphone jack
connected to a battery powered spread spectrum transmitter and received by a battery
powered spread spectrum headphone receiver comprising:

an analog headphone jack from an audio music source in communication with a

battery powered digital transmitter having a transmit antenna;

said battery powered digital transmitter converts an the audio music signal from

said existing analog headphone jack to a digital signal using an analog-to-digital

converter (ADC) AB€ in communication with an encoder;

said encoder in communication with a channel encoder;

said channel encoder in communication with a digital modulator;

said digital modulator in communication with a spread spectrum communication
modulator that utilizes a code generator to create a unique codeword hep-pattern for an
individual user;

said spread spectrum communication modulator in communication with a the
transmit antenna that transmits at a radio frequency of approximately 2.4 GHz for
receipt by a receiving antenna;

said receiving antenna, of said battery powered spread spectrum headphone

receiver, in communication with a spread spectrum communication demodulator;
a receiver code generator configured to create a the unique hep—pattern

codeword for each individual user;

a 2.4 GHz direct conversion receiver that includes a spread spectrum
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communication demodulator;

said spread spectrum communication demodulator in communication with said
receiver code generator and with a digital demodulator;

said digital demodulator in communication with a channel decoder;

said channel decoder in communication with a receiver decoder;

said receiver decoder in communication with a DAC;

said DAC in communication with a low pass filter to pass the analog music
signal in the approximate frequency band of 20 Hz to 20 kHz; and

said low pass filter passing analog music signal which will be amplified for
processing to a speaker headphone set to provide high quality music for listening by a

single user wearing the headphenes battery powered spread spectrum headphone

receiver.

13. (Currently Amended) An audio music digital wireless receiver for spread
spectrum communication of an audio music signal, comprising:

a receiving antenna in communication with a 2.4 GHz direct conversion
receiver, wherein the direct conversion receiver includes a spread spectrum
communication demodulator in communication with a code generator, said code
generator being configured to create a unique codeword hep-pattern for each individual
user;

said digital demodulator in communication with a channel decoder;

said channel decoder in communication with a decoder;
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said decoder in communication with a digital-to-analog converter (DAC) DAC;

said DAC in communication with a low pass filter to pass the analog music
signal in the approximate frequency band of 20 Hz to 20kHz; and

said low pass filter passing the analog music signal which will be amplified for
processing to a speaker headphone set to provide high quality music for listening by a

single user wearing the headphenes wireless receiver.

14. (Currently Amended) A wireless digital audio system, comprising:

at least one audio source;

at least one digital audio transmitter operatively coupled to said at least one
audio source;

at least one audio receiver adapted for digital wireless communication with said
at least one audio transmitter and utilizing fuzzy logic to optimize digital signal
processing, each of said at least one digital audio transmitter and receiver being

configured for code division multiple access (CDMA) communication, the at least one

receiver processing a CDMA signal having a CDMA communication configuration

from the at least one audio transmitter to produce a processed CDMA signal; and

at least one module adapted to audibly reproduce said processed CDMA signal,
said CDMA communication configuration providing a user with independent audio

reproduction free of interference from other users or wireless devices.

15. (Currently Amended) A wireless digital audio system, comprising:
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at least one audio source;

at least one digital audio transmitter operatively coupled to said at least one
audio source;

at least one audio receiver adapted for digital wireless communication with said
at least one audio transmitter and utilizing fuzzy logic to optimize digital signal
processing, each of said at least one digital audio transmitter and receiver being

configured for code division multiple access (CDMA) communication, the at least one

receiver processing a CDMA signal having a CDMA communication configuration

from the at least one audio transmitter to produce a processed CDMA signal;

at least one module adapted to amplify said processed CDMA signal; and
at least one module adapted to audibly reproduce said amplified signal, said
CDMA communication configuration providing a user with independent audio

reproduction free of interference from other users or wireless devices.

16. (Previously Presented) The wireless digital audio system of Claim 15,
wherein said at least one signal amplifying module includes at least one power
amplifier, said at least one power amplifier being configured to provide a low distortion

audio signal output.

17. (Previously Presented) The wireless digital audio system of Claim 16,
wherein said at least one audible reproducing module includes at least one headphone

speaker, said at least one headphone speaker receiving said low distortion audio signal
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output from said at least one power amplifier.

18. (Previously Presented) The wireless digital audio system of Claim 14,
wherein said at least one audible reproducing module includes at least one headphone

speaker.

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

at least one audio source;

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

a first analog low pass filter receiving audio output from said at least one

audio source;

a digital low pass filter;

an analog-to-digital converter (ADC) operatively coupled between said
first analog and digital low pass filters;

a first encoder receiving output from said digital low pass filter and
being configured to reduce intersymbol interference (ISI);

a second channel encoder operatively coupled to said first encoder and
adapted to reduce transmission errors;

a digital modulator operatively coupled to said second channel encoder;

and

a differential phase shift key (DPSK) module receiving output from said
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digital modulator and being configured for direct sequence spread spectrum (DSSS)
communication, said DPSK module transmitting a corresponding DSSS signal;
at least one audio receiver configured for digital wireless communication with
said at least one audio transmitter and utilizing embedded fuzzy logic to optimize digital
signal processing, said at least one audio receiver comprising:
a band pass filter (BPF) configured to process said transmitted DSSS
signal;
a direct conversion module receiving output from said BPF and being
configured to capture the correct bit sequence embedded in said processed DSSS signal;
a digital demodulator adapted to process output from said direct
conversion module;
a Viterbi decoder operatively coupled to said digital demodulator and
generating a corresponding digital output;
a source decoder processing said digital output from said Viterbi decoder
and being configured to decode the digital signal encoded by said first encoder;
a second analog low pass filter; and
a digital-to-analog converter (DAC) operatively coupled between said source
decoder and said second analog low pass filter, said second analog low pass filter
generating an audio output corresponding to the decoded and converted digital signal;
and
at least one module adapted to reproduce said generated audio output, said audio

output having been wirelessly transmitted from said at least one audio source to a user
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without interference from other users or wireless devices.

20. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said BPF is a wideband BPF.

21. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said modulator is a 64-Ary modulator.

22. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said demodulator is a 64-Ary demodulator.

23. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said generated audio output is in the approximate range of 20 Hz to 20 kHz.

24. (Currently Amended) The wireless digital audio system of Claim 19,
wherein said spread-speetrum transmitted DSSS signal is transmitted at about 2.4 GHz

via an omni-directional antenna.

25. (Currently Amended) The wireless digital audio system of Claim 24,
wherein said spread—speetrum transmitted DSSS signal is transmitted at a power of

about 100 milliwatts or less.
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26. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said ADC is a 4-bit analog-to-digital converter.

27. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said at least one audio source is a portable audio player.

28. (Previously Presented) The wireless digital audio system of Claim 19,
wherein said at least one audio reproducing module includes at least one headphone

speaker.

29. (Previously Presented)The wireless digital audio system of Claim 19,
wherein said BPF is operatively coupled to at least one antenna configured to receive

said transmitted DSSS signal.

30. (Previously Presented) A wireless digital audio system, comprising:
at least one audio source;
at least one digital audio transmitter operatively coupled to said at least one
audio source, said at least one audio transmitter comprising:
a first analog low pass filter receiving audio output from said at least one
audio source;
a digital low pass filter;

an analog-to-digital converter (ADC) operatively coupled between said
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first analog and digital low pass filters;
a first encoder receiving output from said digital low pass filter and
being configured to reduce intersymbol interference (ISI);
a second channel encoder operatively coupled to said first encoder and
adapted to reduce transmission errors;
a digital modulator operatively coupled to said second channel encoder;
and
a differential phase shift key (DPSK) module receiving output from said
digital modulator and being configured for direct sequence spread spectrum (DSSS)
communication, said DPSK module transmitting a corresponding DSSS signal;
at least one audio receiver configured for digital wireless communication with
said at least one audio transmitter and utilizing embedded fuzzy logic to optimize digital
signal processing, said at least one audio receiver comprising:
a band pass filter (BPF) configured to process said transmitted DSSS
signal;
a direct conversion module receiving output from said BPF and being
configured to capture the correct bit sequence embedded in said processed DSSS signal;
a digital demodulator adapted to process output from said direct
conversion module;
a Viterbi decoder operatively coupled to said digital demodulator and
generating a corresponding digital output;

a source decoder processing said digital output from said Viterbi decoder
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and being configured to decode the digital signal encoded by said first encoder;
a second analog low pass filter; and
a digital-to-analog converter (DAC) operatively coupled between said
source decoder and said second analog low pass filter, said second analog low
pass filter generating an audio output corresponding to the decoded and
converted digital signal;
at least one module adapted to amplify said generated audio output; and
at least one module adapted to reproduce said amplified audio output, said audio
output having been wirelessly transmitted from said at least one audio source to a user

without interference from other users or wireless devices.

31. (Previously Presented) The wireless digital audio system of Claim 30,
wherein said at least one audio amplifying module includes at least one power
amplifier, said at least one power amplifier being configured to provide a low distortion

audio signal output.

32. (Previously Presented) The wireless digital audio system of Claim 31,
wherein said at least one audio reproducing module includes at least one headphone
speaker, said at least one headphone speaker receiving said low distortion audio signal

output from said at least one power amplifier.

33. (Previously Presented) A wireless digital audio system, comprising:
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at least one audio source;

at least one digital audio transmitter operatively coupled to said at least one
audio source;

at least one audio receiver adapted for digital wireless communication with said
at least one audio transmitter, each of said at least one digital audio transmitter and
receiver being configured for code division multiple access (CDMA) communication;
and

at least one module adapted to audibly reproduce said processed CDMA signal,
said CDMA communication configuration providing a user with independent audio

reproduction free of interference from other users or wireless devices.

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

at least one audio source;

at least one digital audio transmitter operatively coupled to said at least one
audio source;

at least one audio receiver adapted for digital wireless communication with said
at least one audio transmitter, each of said at least one digital audio transmitter and
receiver being configured for code division multiple access (CDMA) communication;

at least one module adapted to amplify said processed CDMA signal; and

at least one module adapted to audibly reproduce said amplified signal, said
CDMA communication configuration providing a user with independent audio

reproduction free of interference from other users or wireless devices.
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35. (Previously Presented) The wireless digital audio system of Claim 14,

wherein said at least one audio source provides analog output in the approximate range

of 20 Hz to 20 kHz.

36. (Previously Presented) The wireless digital audio system of Claim 15,

wherein said at least one audio source provides analog output in the approximate range

of 20 Hz to 20 kHz.

37. (Previously Presented) The wireless digital audio system of Claim 33,
wherein said at least one audio source provides analog output in the approximate range

of 20 Hz to 20 kHz.

38. (Previously Presented) The wireless digital audio system of Claim 34,
wherein said at least one audio source provides analog output in the approximate range

of 20 Hz to 20 kHz.

39. (Previously Presented) The wireless digital audio system of Claim 14,

wherein at least one of said digital audio transmitter and receiver is battery-powered.

40. (Previously Presented) The wireless digital audio system of Claim 15,

wherein at least one of said digital audio transmitter and receiver is battery-powered.
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41. (Previously Presented) The wireless digital audio system of Claim 33,

wherein at least one of said digital audio transmitter and receiver is battery-powered.

42. (Previously Presented) The wireless digital audio system of Claim 34,

wherein at least one of said digital audio transmitter and receiver is battery-powered.

43. (Previously Presented) A wireless digital audio system, comprising:
at least one audio source;
at least one digital audio transmitter operatively coupled to said at least one
audio source, said at least one audio transmitter comprising:
a first analog low pass filter receiving audio output from said at least one
audio source;
a digital low pass filter;
an analog-to-digital converter (ADC) operatively coupled between said
first analog and digital low pass filters;
a first encoder receiving output from said digital low pass filter and
being configured to reduce intersymbol interference (ISI);
a second channel encoder operatively coupled to said first encoder and
adapted to reduce transmission errors;
a digital modulator operatively coupled to said second channel encoder;

and
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a differential phase shift key (DPSK) module receiving output from said
digital modulator and being configured for direct sequence spread spectrum (DSSS)
communication, said DPSK module transmitting a corresponding DSSS signal;

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

a band pass filter (BPF) configured to process said transmitted DSSS
signal;

a direct conversion module receiving output from said BPF and being
configured to capture the correct bit sequence embedded in said processed DSSS signal;

a digital demodulator adapted to process output from said direct

conversion module;

a Viterbi decoder operatively coupled to said digital demodulator and

generating a corresponding digital output;

a source decoder processing said digital output from said Viterbi decoder

and being configured to decode the digital signal encoded by said first encoder;

a second analog low pass filter; and

a digital-to-analog converter (DAC) operatively coupled between said

source decoder and said second analog low pass filter, said second analog low
pass filter generating an audio output corresponding to the decoded and
converted digital signal; and

at least one module adapted to reproduce said generated audio output, said audio

output having been wirelessly transmitted from said at least one audio source to a user
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without interference from other users or wireless devices.

44. (Previously Presented) A wireless digital audio system, comprising:
at least one audio source;
at least one digital audio transmitter operatively coupled to said at least one
audio source, said at least one audio transmitter comprising:
a first analog low pass filter receiving audio output from said at least one
audio source;
a digital low pass filter;
an analog-to-digital converter (ADC) operatively coupled between said
first analog and digital low pass filters;
a first encoder receiving output from said digital low pass filter and
being configured to reduce intersymbol interference (ISI);
a second channel encoder operatively coupled to said first encoder and
adapted to reduce transmission errors;
a digital modulator operatively coupled to said second channel encoder;
and
a differential phase shift key (DPSK) module receiving output from said
digital modulator and being configured for direct sequence spread spectrum (DSSS)
communication, said DPSK module transmitting a corresponding DSSS signal;
at least one audio receiver configured for digital wireless communication with

said at least one audio transmitter, said at least one audio receiver comprising:
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a band pass filter (BPF) configured to process said transmitted DSSS
signal;
a direct conversion module receiving output from said BPF and being
configured to capture the correct bit sequence embedded in said processed DSSS signal;
a digital demodulator adapted to process output from said direct
conversion module;
a Viterbi decoder operatively coupled to said digital demodulator and
generating a corresponding digital output;
a source decoder processing said digital output from said Viterbi decoder
and being configured to decode the digital signal encoded by said first encoder;
a second analog low pass filter; and
a digital-to-analog converter (DAC) operatively coupled between said
source decoder and said second analog low pass filter, said second analog low
pass filter generating an audio output corresponding to the decoded and
converted digital signal;
at least one module adapted to amplify said generated audio output; and
at least one module adapted to reproduce said amplified audio output, said audio
output having been wirelessly transmitted from said at least one audio source to a user

without interference from other users or wireless devices.

45. (Previously Presented) The wireless digital audio system of Claim 43,

wherein said at least one audio source provides analog output in the approximate range
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of 20 Hz to 20 kHz.

46. (Previously Presented) The wireless digital audio system of Claim 44,

wherein said at least one audio source provides analog output in the approximate range

of 20 Hz to 20 kHz.

47. (Previously Presented) The wireless digital audio system of Claim 43,

wherein at least one of said digital audio transmitter and receiver is battery-powered.

48. (Previously Presented) The wireless digital audio system of Claim 44,

wherein at least one of said digital audio transmitter and receiver is battery-powered.

49. (Previously Presented) The wireless digital audio system of Claim 43,

wherein said at least one audio source is a portable music player.

50. (Previously Presented) The wireless digital audio system of Claim 44,

wherein said at least one audio source is a portable music player.

51. (Previously Presented) A wireless digital audio transmitter, comprising:
a first analog low pass filter receiving audio output from at least one

audio source;

a digital low pass filter;
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an analog-to-digital converter (ADC) operatively coupled between said
first analog and digital low pass filters;

a first encoder receiving output from said digital low pass filter and
being configured to reduce intersymbol interference (ISI);

a second channel encoder operatively coupled to said first encoder and
adapted to reduce transmission errors;

a digital modulator operatively coupled to said second channel encoder;
and

a differential phase shift key (DPSK) module receiving output from said

digital modulator and being configured for direct sequence spread spectrum (DSSS)

communication, said DPSK module transmitting a corresponding DSSS signal.

52. (Previously Presented) A wireless digital audio receiver, comprising:
a band pass filter (BPF) configured to process a transmitted DSSS signal,;
a direct conversion module receiving output from said BPF and being
configured to capture the correct bit sequence embedded in said processed DSSS signal;
a digital demodulator adapted to process output from said direct
conversion module;
a Viterbi decoder operatively coupled to said digital demodulator and
generating a corresponding digital output;
a source decoder receivi.ng said digital output from said Viterbi decoder

and being configured to decode the digital signal encoded therein;
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a second analog low pass filter; and

a digital-to-analog converter (DAC) operatively coupled between said
source decoder and said second analog low pass filter, said second analog low
pass filter generating an audio output corresponding to the decoded and
converted digital signal, said audio output having been wirelessly transmitted to

a user without interference from other users or wireless devices.

53. (Previously Presented) A wireless digital audio receiver utilizing embedded
fuzzy logic to optimize digital signal processing, comprising:
a band pass filter (BPF) configured to process a transmitted DSSS signal,
a direct conversion module receiving output from said BPF and being
configured to capture the correct bit sequence embedded in said processed DSSS signal;
a digital demodulator adapted to process output from said direct
conversion module;
a Viterbi decoder operatively coupled to said digital demodulator and
generating a corresponding digital output;
a source decoder receiving said digital output from said Viterbi decoder
and being configured to decode the digital signal encoded therein;
a second analog low pass filter; and
a digital-to-analog converter (DAC) operatively coupled between said
source decoder and said second analog low pass filter, said second analog low

pass filter generating an audio output corresponding to the decoded and
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converted digital signal, said audio output having been wirelessly transmitted to

a user without interference from other users or wireless devices.
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REMARKS/ARGUMENTS
Applicant has reviewed the Office Action of October 2, 2006 and made
amendments to the claims, as indicated hereinabove, to overcome the Examiner’s

objections and place the application in condition for allowance. No new matter has been

added.

RESPONSE TO AFFIDAVITS:

Examiner indicates that the Declaration filed by the Applicant on August 15,
2006, regarding the limited battery life under 37 CFR 1.132, is insufficient to
overcome the rejection of the claims based upon the combination of Altstatt (U.S.
Patent 5,771,441) in view of Schotz et al (U.S. Patent 5,946,343). Since the Examiner
indicated that some of the documents and data sheets were unreadable, a complete copy
of the Declaration (“Declaration”) with Exhibits is forwarded once again, as
EXHIBIT - I. Applicant apologizes to the Examiner for any inconvenience this may
have caused.

Applicant respectfully requests the Examiner to reconsider his position that the
Altstatt and Schotz’s combination is operative. As pointed out by the Applicant in the
Declaration, Altstatt’s invention is based on an analog technology and is operated by a
battery. (Para. 6 of Declaration). Schotz’s invention is based on digital technology.
(Para. 7 of Declaration). Applicant further stated that Altstatt cannot be combined with
Schotz. (Para. 9 of Declaration). The calculations provided by the Applicant were

basically hypothetical calculations, since Applicant asserted that Altstatt cannot be
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combined with Schotz. So the Applicant’s use 50 mA-h has no significance and none
should be attached to since the calculations were hypothetical. Applicant believes that
calculations by themselves provide no meaning since Altstatt cannot be combined with
Schotz. Additionally, these calculations were incomplete since some of the data sheets
were unavailable, as indicated by the Applicant.

Furthermore, Applicant’s previously filed amendment dated March 14, 2006,
which explains in further detail as to why the combination of Altstatt and Schotz would
not provide a reasonable expectation of success, is incorporated in its entirety by
reference. Applicant explained that:

“The office action provides that the combination of Alstatt and Schotz’s ‘343
Patent teaches a battery powered digital transmitter. Applicant respectfully submits that
a prima facie case of obviousness has not been made. More particularly, the
combination of the battery-powered analog transmitter of Alstatt and the wall-powered
digital transmitter of Schotz ‘343 would render Alstatt unsatisfactory for its intended
purpose. Alstatt would suffer from a significantly reduced play time due to the power
consumption of Schotz’s numerous integrated circuits. = Moreover, the Alstatt

headphones for his portable device would be rendered too large because of the size of
the integrated circuits used in Schotz.

For the same reasons of reduced play time and unwieldy headphones, the
combination of Alstatt and Schotz would not provide a reasonable expectation of
success.  Accordingly, Applicant respectfully submits that a prima facie case of
obviousness has not been made in this respect as well.” (Page 15-16 of Amendment
dated March 15, 2006).

Based on the foregoing, Applicant respectfully asserts that Alstatt and Schotz
cannot be combined and even if such a combination is theoretically possible, such a
combination would not provide a reasonable expectation of success.

Examiner further indicates that the second declaration (“Second Declaration”)

filed by the Applicant on August 15, 2006, regarding FSK and FHSS under 37 CFR

1.132, is insufficient to overcome the rejection of the new matter (See Exhibit 5 to
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August 15, 2006 Response). The Examiner indicates that the CDMA overview

provided by www.telecomspace.com discloses three ways to spread the bandwidth of a

signal in CDMA. The three ways to spread the bandwidth of the signal, discussed on

the website, are as follows:

1) Frequency hopping (FHSS). The signal is rapidly switched between different
frequencies within the hopping bandwidth pseudo-randomly, and the receiver knows
before hand where to find the signal at any given time.

2) Time hopping (THSS). The signal is transmitted in short bursts pseudo-
randomly, and the receiver knows beforehand when to expect the burst.

3) Direct sequence (DHSS). The digital data is directly coded at a much higher
frequency. The code is generated pseudo-randomly, the receiver knows how to generate
the same code, and correlates the received signal with that code to extract the data.

Examiner asserts that the Applicant discussed the two ways to spread the
bandwidth (i.e. FHSS & DHSS) in the Second Declaration and since the website
discusses three, FHSS and DHSS are not inherent features of CDMA. Please note that
the same website indicates that the CDMA was commercially introduced in 1995,
became one of the world's fastest-growing wireless technologies, and it is a form of
Direct Sequence Spread Spectrum communication. Applicant is not claiming that he
invented FHSS, THSS, or DSSS. Applicant simply relied on a book entitled “Spread
Spectrum Systems with Commercial Applications” by a well known author Robert C.
Dixon’s (“Dixon”), and the Applicant provided excerpts of some relevant pages to the
Examiner to clarify the issue. The fact that the website indicated by the Examiner
discusses three approaches to spread the bandwidth of the signal versus the two

approaches pointed out by Dixon is irrelevant, and even if relevant, the discrepancy by
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two known sources can be properly explained. For example, on page 47, Dixon
explains that “Simple time-hopping modulation offers little in the way of interference
rejection because a continuous carrier at the signal center frequency can block
communications effectively.” And, this may be the reason why Dixon has not
elaborated on THSS. A copy of the relevant page(s) from Dixon is attached hereto as
EXHIBIT - II.

The Examiner points out the requirements set forth in MPEP Section 2112,
which are related to rejections based on inherency. The Applicant respectfully submits
that the arguments presented by the Examiner with reference to inherency appear to be
out of context. The Federal Circuit in Kennecott Corp. v. Kyocera Intern., Inc., 835
F.2d 1419,1422 (Fed.Cir.1987) held that the doctrine of inherency provides that "[b]y
disclosing in a patent application a device that inherently performs a function, ..., a

patent applicant necessarily discloses that function ... even though they say nothing

concerning it." (emphasis added). To rely on this doctrine, the patentee must show that
"the missing feature is necessarily present, and that it would be so recognized by
persons of ordinary skill in the relevant art." Telemac Cellular Corp. v. Topp Telecom,
Inc., 247 F.3d 1316, 1328 (Fed.Cir.2001). The same court further explained that to
apply the doctrine of inherency, the party relying on the doctrine must prove that the
challenged circumstance "inevitably occurs when the process steps ... are followed,"
Kooi v. DeWirt, 546 F.2d 403, 409 (Cust. & Pat.App.1976), or are "inevitable."
Application of Wilding, 535 F.2d 631, 636 (Cust. & Pat.App.1976); see also Kropa v.

Robie, 38 C.C.P.A. 858, 187 F.2d 150, 154-55 (Cust. & Pat.App.1951) ("Inherency
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does not mean that a thing might happen one out of twenty times.... It must inevitably
happen for the doctrine to apply."”). In sum, the doctrine of inherency is satisfied
where the patent "inherently discloses the invention ... so that one skilled in the art
could produce the results claimed in the [patent] simply by practicing the [patent], i:e.,
the result flows naturally from the express disclosures” of the patent. Rosco, Inc. v.
Mirror Lite Co., 139 F.Supp.2d 287 (E.D.N.Y.2001).

As stated above, www.telecomspace.com website indicates that the CDMA was

commercially introduced in 1995, became one of the world's fastest-growing wireless
technologies, and it is a form of Direct Sequence Spread Spectrum communications.
The Applicant has disclosed CDMA and explained how his invention works utilizing a
unique codeword that spreads the signal spectrum. Paragraph 0014 of the parent
application states that: “Modulation of the digital signal may be performed using direct

sequence spread spectrum communication technology. A 64-Ary modulator 42 may be

used for summation at summation element 46 with a transmitter code generator 44

signal to produce a high symbol rate, and a unique codeword that spreads the signal

spectrum.” (emphasis added). Paragraph 0016 of the parent application states that
“This code division multiple access (CDMA) may be used to provide each user
independent operation.”

Based on the prosecution history, it is abundantly clear that the Applicant has
disclosed the use of the CDMA technology to provide each user independent operation.
The three ways to spread the bandwidth of the signal, as explained on the website, is

simply a method to spread the bandwidth of the signal generated under CDMA. These
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methods are sub-sets of CDMA protocol. When the Applicant disclosed CDMA and
explained how his invention works utilizing a unique codeword that spreads the signal
spectrum, the Applicant, in essence, has disclosed all the three ways (i.e. FHSS,
THSS, and DSSS) that would be so recognized by persons of ordinary skill in the
relevant art. If Applicant’s invention utilizes CDMA protocol, as expressly disclosed in
paragraph 0016 of the parent application, it is also apparent to one skilled in the art that
there are only three ways to spread the bandwidth of a signal under the CDMA (i.e.
FHSS, THSS, and DSSS) and therefore these three ways are inherent features of the
CDMA protocol. Without these methods for spreading bandwidth, CDMA protocol
cannot be implemented and therefore these result (i.e. methods to spread the bandwidth)
flow naturally from the express disclosures of the patent application (i.e. “. . .
(CDMA) may be used to provide each user independent operation.” Paragraph 0016 of
the parent application).

Based on the above, Applicant respectfully requests that the Examiner
withdraws his objection to the Second Declaration and also his rejection relating to the

new matter.

RESPONSE TO NEW MATTER REJECTIONS:

As noted by the Examiner, the specification is directed to a unique codeword for
each individual user (paras. 0014 and 0016 of the parent application). As explained in
the response to the Office Action dated August 15, 2006, Applicant believes that the

“unique hop pattern” is not a new matter since it is part of CDMA. Applicant’s
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previously filed amendment dated March 14, 2006, which explains in further detail as
to how unique hope pattern is created for each individual user, is incorporated in its
entirety by reference. Nonetheless, in the interest of moving forward with the
prosecution, Applicant has amended Claims 1, 4, 6, 7 and 10-13 without prejudice to
replace the phrase “unique hope pattern” with “unique codeword.”

On page 6 of the Office Action, the Examiner alleges that the terms and
techniques disclosed in “A frequency shift keying (FSK) modulation/detection
technique could be used given a frequency hopping spread spectrum (FHSS) system
choice” sentence (FSK and FHSS) were not present in the parent disclosure or in the
current application’s disclosure and thus are new matter.

Applicant respectfully requests the Examiner to withdraw his objection to the
new matter based on the arguments presented above under the RESPONSE TO
AFFIDAVITS section. Applicant has discussed a 64-Ary modulation and demodulation
techniques in paragraphs 0014 and 0017, respectively, in the parent application. These
techniques can be used with a code division multiple access (CDMA) configuration.
The parent application, paragraph 0016, specifically references that the code division
multiple access (CDMA) may be used to provide each user independent operation. It
is known in the art that CDMA covers FHSS (as well as direct sequence spread
spectrum (DSSS) and time hopping spread spectrum (THSS)). Additionally, a 64-Ary
modulation/detection technique broadly covers all types of modulation/detections of this
type, including 64-Ary frequency shift keying (FSK). Applicant further attaches an

article from the University of Birmingham, 3" Month Report on the Optical CDMA
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Networks (“Report”), as EXHIBIT - 1II, to clarify the issue raised by the Examiner.
Pages 3 -5 of this Report provide a brief literature survey and elaborates on the concept
of Spread Spectrum Communication, Direct Sequence Spread Spectrum (DSSS) and
Frequency Hopping Spread Spectrum (FHSS) including FSK.

Based on the explanation set forth above, Applicant respectfully requests that the
new matter rejection pertaining to “A frequency shift keying (FSK)
modulation/detection technique could be used given a frequency hopping spread

spectrum (FHSS) system choice” sentence be withdrawn.

Claim Rejections Under 35 U.S.C. §112

The rejection of Claims 1, 4, 6, 10, 12 and 13 under 35 U.S.C. §112, first
paragraph, as failing to comply with the written description requirement, is respectfully
traversed.

As discussed above, in the interest of moving forward with the prosecution,
Applicant has amended Claims 1, 4, 6, 10, 12 and 13 without prejudice to replace the
phrase “unique hop pattern” with “unique codeword.” Furthermore, Claims 7 and 11
have been similarly amended.

Based on the above, Applicant respectfully submits that amended Claims 1, 4,
6, 10 and 13 comply with the written description requirement of 35 U.S.C. §112, first
paragraph and therefore respectfully requests that the 35 U.S.C. §112 rejection of

Claims 1, 4, 6, 10, 12 and 13 be withdrawn.
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The rejection of Claims 19-32, 43-53 under 35 U.S.C. §112, first paragraph, as
failing to comply with the written description requirement, is respectfully traversed.

Examiner alleges that the Claims contain the limitations directed to DSSS,
which is not in the original specification nor inherent as alleged by Applicant. The
Applicant has disclosed CDMA and explained how his invention works utilizing a
unique codeword that spreads the signal spectrum. Paragraph 0014 of the parent
application states that: “Modulation of the digital signal may be performed using direct

sequence spread spectrum communication technology.” The direct sequence spread

spectrum refers to DSSS. (emphasis added).

Based on the above, Applicant respectfully submits that Claims 19-32, 43-53,
are definite and comply with the written description requirement and therefore
respectfully requests that the 35 U.S.C. §112 rejection of Claims 19-32, 43-53 be
withdrawn.

In view of the above remarks, since Claims 19-32, 43-53 are not rejected under
any cited references, Claims 19-32 and 43-53 are allowable.

The rejection of Claims 14 and 15 under 35 U.S.C. §112, second paragraph, is
respectfully traversed.

Applicant has amended Claims 14 and 15 to correct the antecedent basis. Based
on this, Applicant respectfully submits that amended Claims 14 and 15 comply with the
requirement of 35 U.S.C. §112, second paragraph, and therefore respectfully requests

that the 35 U.S.C. §112 rejection of Claims 14 and 15 be withdrawn.
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In view of the foregoing amendments and remarks, Applicant respectfully

requests withdrawal of the §112 claim rejections.

Claim Rejections Under 35 U.S.C. §102

The rejection of Claims 33 and 34 under 35 U.S.C. §102(e) as being anticipated

by Lindemann (U.S. Patent Application 2004/0223622) is respectfully traversed.

Claim 33 recites

...at least one module adapted to audibly reproduce said processed
CDMA signal, said CDMA communication configuration providing a
user with independent audio reproduction free of interference from
other users or wireless devices. (Emphasis added)

The above emphasized claim language is not taught or suggested by Lindemann.
Lindemann does not address reproduction that is interference free. Furthermore,
Applicant observes that Lindemann does not mention interference or address the
problem identified by Applicant and thus Applicant’s solution to provide a user with
independent audio reproduction free of interference from other users or wireless
devices. Instead, Lindemann is directed to digital wireless loudspeaker system and the
delivery of signals to the speakers. Thus, Lindemann is not directed to a system
capable of (1) providing a user with independent audio reproduction; and (2)
reproduction free of interference from other users or wireless devices.

Claim 34 contains similar language. Thus, the remarks set forth above in

relation to Claim 33 equally apply to Claim 34.
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Accordingly, Lindemann cannot anticipate Applicant’s Claims 33 and 34. For
at least this reason, Applicant respectfully requests withdrawal of the rejection of
Claims 33 and 34 by Lindemann under 35 U.S.C. §102(e).

Dependent Claims 37 and 41 depend directly or indirectly from independent
Claim 33. Furthermore, dependent Claims 38 and 42 depend from independent Claim
34. These dependent claims contain all of the limitations of independent Claims 33 or
34, thus, any rejections under 35 U.S.C. §§102 or 103 should be withdrawn by virtue

of their dependency from independent Claims 33 or 34.

Claim Rejections Under 35 U.S.C. §103

The rejection of Claims 1, 4, 6, 7 and 10-13 under 35 U.S.C. §103(a) as being
unpatentable over Altstatt ‘441 in view of Schotz ‘343 and further in view of Schotz
‘839 and further in view of Rozin ‘844 is respectively traversed.

As to Claim 1, none of the references cited teach a battery powered spread
spectrum transmitter ... said battery powered digital transmitter converts an analog
audio music signal from said analog headphone jack to a digital signal, as recited in
Claim 1.

Thus, any combinations of references when combined cannot produce such a
battery powered spread spectrum transmitter, as claimed in Claim 1.

With specific reference to Altstatt, among other things, the Examiner
acknowledges that Altstatt does not clearly teach or suggest:

[A] wireless digital audio music system for spread spectrum
communication, said battery powered digital transmitter converts an
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analog audio music signal from said existing analog headphone jack to a
digital signal using an ADC in communication with an encoder...

Thus, the Examiner relies on Schotz for a digital transmitter 22. Furthermore, the
Examiner relies on analog inputs 30A, 30B of Schotz for analog connection 12 and 18.
Schotz ‘343 illustrates the transmitter receiving a plurality of audio inputs. In
Applicant’s invention, the transmitter is only coupled to the analog headphone jack.
Applicant observes that Schotz ‘343 does not mention headphones or the use of an
existing analog headphone jack or the use of headphones. Thus, neither Altstatt nor
Schotz ‘343 teaches a battery powered spread spectrum transmitter ... said battery
powered digital transmitter converts an analog audio music signal from said analog
headphone jack to a digital signal. In Schotz ‘343, there is no teaching that the spread
spectrum transmitter of Schotz ‘343 would operate if coupled to said analog headphone
Jjack of Altstatt.

The other references Schotz ‘839 and Rozin ‘844 were not relied upon for such
a teaching. Thus, the combination of Altstatt, Schotz ‘343, Schotz ‘839 and Rozin ‘844
does not teach the claimed invention of independent Claim 1 for at least the reason set
forth above.

Additionally, Applicant observes that Schotz ‘343 uses PN codes which are for
the different audio inputs and not individual users. Schotz ‘343 states that “the spreéd
spectrum data is arrived at by outputting one of four different PN sequences depending
upon the input data. This in effect performs the spread of the data.” Thus, the PN
sequences of Schotz ‘343 are not associated with individual users. Instead, the PN

sequences of Schotz ‘343 are related to audio input data.
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Schotz ‘839 does not teach CDMA or spread spectrum. Thus, Schotz ‘839
cannot provide the deficiencies related to the combination of Altstatt and Schotz’ 343.

Claim 1 has been amended to change hop pattern to “codeword”. The rejection
relied upon Rozin for a hop pattern for individual users. Thus, in view of the
amendments, the combination of Altstatt, Schotz ‘343, Schotz ‘839 and Rozin also does
not provide a unique codeword for individual users.

Thus, the combination of Altstatt, Schotz ‘343, Schotz ‘839 and Rozin ‘844
does not teach the claimed invention of independent Claim 1 for at least this additional
reason set forth above.

Claims 4, 6, 10 and 12 contain similar language. Thus, the remarks set forth
above in relation to Claim 1 equally apply to Claims 4, 6, 10 and 12.

In view of the amendments and remarks, the rejection of Claims 1, 4, 6 10 and
12 under 35 U.S.C. §103(a) as being unpatentable over Alstatt ‘441 in view of Schotz
‘343 and further in view of Schotz ‘839 and further in view of Rozin ‘844 should be
withdrawn.

Amended Claim 7, now recites a code generator configured to create a unique
codeword for each individual user. As to the combination under 35 U.S.C. §103 as
being unpatentable over Alstatt ‘441 in view of Schotz ‘343 and further in view of
Schotz ‘839 and further in view of Rozin ‘844, none of the reference teach a code
generator configured to create a unique codeword for each individual user ...to provide
high quality music for listening by a single itser wearing the headphone receiver.

None of the references teach (1) sending spread spectrum communications to a
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headphone receiver; and (2) a unique codeword for each individual user. Therefore,
any combination of Alstatt ‘441 in view of Schotz ‘343 and further in view of Schotz
‘839 and further in view of Rozin ‘844, cannot teach the claimed invention.

Independent Claims 11 and 13 contain similar language as Claim 7. Thus, the
remarks set forth above in relation to Claim 7 equally apply.

In view of the amendments and remarks, the rejection of Claims 7, 11 gnd 13
under 35 U.S.C. §103 as being unpatentable over Alstatt ‘441 in view of Schotz ‘343
and further in view of Schotz ‘839 and further in view of R;)zin ‘844 should be
withdrawn.

The rejection of Claims 14-16, 39 and 40 under 35 U.S.C. §103(a) as being
unpatentable by Lindemann (U.S. Patent Application 2004/0223622) in view of Benthin
(US Patent 5,790,595) is respectfully traversed.

As remarked previously in relation to Claims 33 and 34, Lindemann does not
mention interference or address the problem identified by Applicant and thus
Applicant’s solution to provide a user with independent audio reproduction free of
interference from other users or wireless devices. Instead, Lindemann is directed to
digital wireless loudspeaker system and the delivery of signals to the speakers. Thus,
Lindemann is not directed to a system capable of (1) providing a user with independent
audio reproduction; and (2) reproduction free of interference from other users or
wireless devices.

The Examiner acknowledges that Lindemann does not teach fuzzy logic and thus

relies on Benthin for a soft decisions in a receiver or during demodulation of a signal.

Page 42 of 46

SONY EXHIBIT 1005 — 0542



Application Serial No. 10/648,012
Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

However, Benthin does not teach the deficiencies set forth above in relation to
Lindemann. Thus, the combination of Lindemann in view of Benthin does not teach
the claimed invention of Claim 14.

Claim 15 contains similar language. Thus, the remarks set forth above in
relation to Claim 14 equally apply to Claim 15.

In view of the above amendments and remarks, the rejection of Claims 14 and
15 under 35 U.S.C. §103(a) as being unpatentable over Lindemann in view of Benthin
should be withdrawn for at least the reasons set forth above.

Dependent Claims 16 and 39-40 depend directly or indirectly from independent
Claims 14 and 15. These dependent claims contain all of the limitations of independent
Cla-ims 14 or 15, thus, any rejections under 35 U.S.C. §103 should be withdrawn by
virtue of their dependency from independent Claims 14 or 15.

Additionally, dependent Claims 17, 18, 35 and 36 depend directly or indirectly
on independent Claims 15 or 14. These dependent claims contain all of the limitations
of independent Claims 15 or 14, thus, any rejections under 35 U.S.C. §103 should be
withdrawn by virtue of their dependency from independent Claims 15 or 14.

The rejection of Claims 17 and 18 under 35 U.S.C. §103(a) as being
unpatentable by Altstatt ‘441 in view of Lindemann (U.S. Patent Application
2004/0223622) and further in view of Benthin, et al. (US Patent 5,790,595) is
respectfully traversed.

Applicant observes that the rejection of dependent Claims 17 and 18 appears to

rely on Altstatt as the primary reference while their corresponding independent claims
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relies on Lindemann as the primary reference. Accordingly, the rejection is
ambiguous.

Nevertheless, Altstatt, like Lindemann, does not teach a CDMA
communications configuration providing a user with independent audio reproduction
free of interference for other users or wireless device. Applicant observes that Benthin
is only relied upon for fuzzy logic in a receiver. Hence, none of the references
individually or in combination teach Applicant’s invention.

In view of the above remarks, the rejection of Claims 17 and 18 under 35
U.S.C. §103(a) as being unpatentable by Altstatt ‘441 in view of Lindemann (U.S.
Patent Application 2004/0223622) and further in view of Benthin, et al. (US Patent
5,790,595) should be withdrawn.

The rejection of Claims 35 and 36 under 35 U.S.C. §103(a) as being
unpatentable by Lindemann (U.S. Patent Application 2004/0223622) in view of Benthin
(US Patent 5,790,595) and further in view of Schotz ‘343 is respectfully traversed.

Schotz ‘343 is relied upon for a teaching of an analog output of 20 Hz to 20
KHz. However, Schotz ‘343 does not teach the deficiencies of Lindemann or the
combination of Lindemann as modified by Benthin. Hence, the combination of
Lindemann as modified by Benthin and Schotz ‘343 does not teach all the limitations of
the base Claims (33 and 34) from which Claims 35 and 36 depend.

In view of the above remarks, the rejection of Claims 35 and 36 under 35
U.S.C. §103(a) as being unpatentable by Lindemann in view of Benthin and further in

view of Schotz ‘343 should be withdrawn.
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The rejection of Claims 37 and 38 under 35 U.S.C. §103(a) as being
unpatentable by Lindemann (U.S. Patent Application 2004/0223622) in view of Schotz
343 is respectfully traversed.

Schotz ‘343 is relied upon for a teaching of an analog output of 20 Hz to 20
KHz. However, Schotz ‘343 does not teach the deficiencies of Lindemann previously
described in relation to independent Claims 33 and 34. Hence, the combination of
Lindemann as modified Schotz ‘343 does not teach all the limitations of the_base Claims
(33 and 34) from which Claims 37 and 38 depend.

In view of the above remarks, the rejection of Claims 37 and 38 under 35
U.S.C. §103(a) as being unpatentable by Lindemann in view of Schotz ‘343 should be
withdrawn.

The rejection of Claims 41 and 42 under 35 U.S.C. §103(a) as being
unpatentable by Lindemann (U.S. Patent Application 2004/0223622) is respectfully
traversed.

Lindemann as modified by the Examiner does not teach the deficiencies
described in relation to independent Claims 33 and 34. Hence, Lindemann as modified
does not teach the claimed invention since Lindemann as modified does not teach all the
limitation of the base Claims (33 and 34) from which Claims 41 and 42 depend.

In view of the above remarks, the rejection of Claims 41 and 42 under 35

U.S.C. §103(a) as being unpatentable by Lindemann should be withdrawn.
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Application Serial No. 10/648,012
Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

Conclusion
No amendment made was related to the statutory requirements of patentability
unless expressly stated herein. No new claims have been added. Applicant believes
that the application, as presently amended, is in condition for allowance. If for any
reason the Examiner finds the application other than in condition for allowance, the
Examiner is respectfully requested to call the undersigned attorney at the telephone
number listed herein below to discuss any steps necessary for placing the application in

condition for allowance.

Respectfully submitted,
THE PATEL LAW FIRM, P.C.

Date: November 27, 2006 W ﬁx_'

Natu J. Patel
USPTO Reg. No. 39,559

NJP/lv/ec
Enclosure:

THE PATEL LAW FIRM, P.C.
2532 Dupont Drive

Irvine, California 92612-1524
Business: (949) 955-1077
Facsimile: (949) 955-1877

www .thepatellawfirm.com
NPatel@thePatelLawFirm.com
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United States
that this corespondence (including Exhibits) is being deposited with the
:Dggtr:lbéeo:n'g?m Express Mall in an envelope addressed to the Commissioner for Patents, P.O. Box

1450, Alexandria, VA 22313-1 450, on August 15, 2006 (Express Mail La : ET815079086US ).
Natu J. Patel

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of C. Earl Woolfork :
Serial No. 10/648,012 o . Group Art Unit: 2615
Confirm. No.: 3337 Examiner: Andrew C. Flanders
Filed: August 26, 2003 ,
For: WIRELESS DIGITAL AUDIO MUSIC SYSTEM

DECLARATION OF APPLICANT REGARDING LIMITED BATTERY LIFE
UNDER 35 USC Section 132

1, C. Earl Woolfork, being duly sworn,A depose and declare as follows:

1. I am the Inventor of the above referenced patent application
(“Application”). I have personal knowledge of the following matter and if asked to
testify, could and would testify competently, thereto.

2. Daphne Burton, my then attorney, conducted the interview with Examiner |
Flanders and Supervisory Patent Examiner Tran (collectively “Examiners™) -on June 13, :
2006 regarding the pending office action dated May 17, 2006. 1 participated in that
interview. '

3. During the interview, among other things, we discussed U.S. Patent No.
5,771 441 issued to Altstatt (“Alstatt” or ““the 441 Patent”) and U.S. Patent No.
5,946,343 issued to Schotz (“Schotz” or ““the 343 Patent”).

4, Examiners requested that I submit evidence in an affidavit under 35 USC

Section 132 explaining as to why the combination of Altstatt-in view of Schotz is non-
operative due to limited battery life.

5. I'am hereby submitting this affidavit and all the supporting documentation
to the Examiners for their consideration. -

BEST AVAILABLE COPY
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Docket No.: W003-4000 . PATENT

6. Altstatt’s invention is based on an analog technology and is operated by a
battery. Altstatt recites that the maximum value of V is fixed by the battery voltage of
1.5 or possibly 3 volts (Column 8, lines 22-24). .

7. Schotz’ invention is based on digital technology. Schotz’s digital wireless
speaker system requires 120VAC at 60Hz. Schotz further states. that “[bloth the
transmitter 22 and the receiver 24 have respective power circuits (not shown) that convert
input power (e.g, 120VAC at 60 Hz) into proper voltage levels for appropriate
transmitter and receiver operation.” . Please refer to Column 14, lines 1-4. -

8. Exhibit A, attached hereto, lists the commercially available Integrated
Chip components (“IC Components™) that both Altstatt and Schotz identify in their
respective designs. Datasheets identifying electrical current requirements to operate the
IC Components are included in Exhibit B. :

9. Alstatt cannot be combined with Schotz. However, even assuming such a
combination is possible, the Altstatt’s battery powered analog headphone system will
suffer from a significantly reduced playtime due to the power consumption of Schotz’s
numerous integrated circuit components, as articulated in the calculation spreadsheet
attached hereto as Exhibit C. ‘

10.  The “playtime” is defined as the time the invention can be operated
continuously before the battery must be changed or recharged. The playtime calculation
consists of simple unit conversions as defined in chapter one, problem 1.5 and solution
set of well known Theodore S. Rappaport‘s Wireless Communications Principles &

Practice textbook. The relevant pages from the textbook are attached herewith as Exhibit -
D. . .

According to Exhibit D, the formula for the playtime calculation is:
{((60minutes/1hour) x BmA-h)/[(60 minutes/hour x 24 hour/day)(sum of IC currents in mA)]} x (24hour/day)-

where B is the battery current capacity.

11.  As shown in Exhibit C, Altstatt’s portable invention will yield a playtime

greater than-10 hours when operated with a small battery having a current capacity of
50mA-h (50 milliamp-hours).

12. - If we were to hypothetically apply the same 50mA-h battery capacity to j
operate Schotz’s invention, Exhibit C further shows that the frequency hopping spread ‘

spectrum (“FHSS™) system will operate for approximately six minutes, and the direct ‘
sequence spread spectrum (“DSSS™) system will ‘operate for approximately eleven :

Page 2 of 3
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minutes before requiring a new battery or a recharged battery. Please note that the. FHSS
and DSSS’ system .operations are constrained to the lowest device (transmitter or
receiver) operation time. :

Date: %A Lf,/ ‘D'é '

Page 3 of 3
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EXHIBIT A

US Patent Number:5,771,441 Issued to Altstatt

Number Component Description Reference
1 Transmitter, BA1404 column 5, lines 34-37
2 Receiver,TA7T766AF column 8, lines 54-58

3 ~ Receiver,TA7792F column 8, lines 54-58 .

US Patent Number:5,946,343 Issued to Schotz

1 Digital Signal Processor,DSP56002 column 14, lines 49-50
2 AJ/D converter,SAA7360 column 7, lines 1 1-12
3 Stereo Filter MPEG,SAA2520 column 14, lines 47-48
4 MPEG,SAA2521 ‘ column 14, lines 47-48
5 Modulator,RF2422 column 10, lines 17-18
6 Power Amplifier, TQ9132 column 10, lines 31-32
7 Phase Locked Loop,MC12210 column 10, lines 49-50
8 Voltage Controlled Oscillator,SMV2500 | column 14, lines 51-53
9 Low Noise Amplifier, MGA86576 _column 11, lines 16-18
10  Digital Interface Transmitter,CS8402 | _column 11, lines 31-33
11 Digital to Analog Converter, TDA1305T | column 13, lines 57-59
12 Clock Recovery & Timing, TRU-050 column 12, lines 28-29
13 Demodulator,RF2703 column 12, lines 13-15
14 " Microprocessor,PIC16C55 column 6, lines 63-66
15 DSSS Transmitter, CYLINK SSTX column 16, lines 62-64
16 DSSS Receiver,CYLINK Part#SPE_CTRE column 18, lines 4-5.
17 Mixer,|AM81008 column 11, lines 16-18
18 Channel Encoder/Decoder,SRT241203 |- column 9, lines 25-26
19 Interleaver/De-interleaver, SRT-24INT |.* column 9, lines 50-52
20 Optical Digital Receiver,HK-3131-01 column 7, lines'40—43
21 Optical Digital Transmitter, HK-3131-03 column 13, lines 15-17

.2 Voltaie Controlled Oscillator,M2 D300 | column 8, lines 49-50
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EXHIBIT B

US Patent Number:5,771,441 Issued to Altstatt

ROHM CO LTD

ltem Number 1: Transmltter BA1404

. YOE D - TBEB‘I‘H UOUQSB& b -RHH

%*—5 ¢ 4 1C/ICs tor Audlo Applications’ © 77 BA1404/BA1404F .

® J0u 494 {773 4/Block Diagram 1-77-05-05

d BA1404 \-/BA1404F
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¢ TamBCRLETHAT Q61 ICKOSSawtR U
© §RAb{ERek,/Recommended Operating Conditlons (Ta=25%)
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US Patent Number:5,771,441 Issued to Altstatt
item Number 2: Receiver, TA 7766AF

TOSHIBA

TA7766AF

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta =25°C, Ve = 1.5V, fiq = 1kHz2)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. { MAX. | UNIT
CUIT
Supply Current lcc — | At lamp off — 08 | 1.6 | mA
Input Resistance RIN — — 36 — kQ
Output Resistance RouTt — — 15 | — k)
Max. Composite Vin (MAX) L+R=90%, P=10%, THD=5%
: n — [SW1—R gp =50k — | 250 | — [mVv,
Signal Input Voltage (STEREO) Sw; —)UI’-IE%N ms
#1- F;; 9VDI'I1Vrm5 fn=100Hz | — 30 -
Separation Sep —_ SVTI«; _,"," "35___ 5ok |fm = 1kHz 22 35 — dB
SWs5— E ON fn=10kHz | — 30 | —
THD Vln = 100mV,-ms
Total Monaural | \\1onAURAL) $W1-RED = 5000 — | 92| S
Harmonic THD — [L+R=90mVimg, P=10mVems %
Distortion | stereo (STEREO) SW1-3R gp =50k} — | 04| —
SW5—LPF ON
. Vin = 100mv’-ms
Voltage Gain Gy — | swq—sRgp =5000 -4 -2 1 dB
Vin = 100mVrms
Channel Balance CB — |swy—sRygp =5000 — 0] 20 dB
Lamp ON Sensitivity Vi (ON) __ |pilot SW1-RLgp =50k — —_ 5 v
Lamp OFF Sensitivity | V| (OFF) input  [SWy—R_gp = 5000 7 — | — |nms
Stereo Lamp
Hysteresis VH — |to tum-off from turn-on —_ 3 —  |MVims
Capture Range CR — [P=10mVems _ %3 — %
Carrier Leak | 19kHz L+R =90mVems - 30 | —
(Note) el <& = {P=10mVrms d8
38kHz SW1-R gp = 50k} - 50 [ —
P= 10mVrms, L+R= aomVrms
SCA Rejection Ratio SCA Rej — [SCA=10mVype, fsca =67kHz —_ 70 — ds
SW1-R|gp =50k}
. . . Vin =100mV, Rg=6201)
Signal To Noise Ratio| S/N — | Jn rms. - -
SW1—R| Ep = 5000 65 d8
(Note) Carrier leak of 38kHz is only carrier.
4 2001-06-25
2
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US Patent Number:5,771,441 Issued to Altstatt

mber 3: Receiver, TA 7792F
TOSHIBA ftem Nu TA7792P/F
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 5 \
TA7792P 750
Lo W
Power Dissipation TATT93F Pp (Note) 350 m
Operating Temperature Topr -25~75 °C
Storage Temperature Tstg -55~150 °C

(Note) Derated above Ta=25°C in the proportion of 6mW/°C for TA7792P, and of
2.8mW/°C for TA7792F.

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, Ta=25°C, Vcc=1.5V
FM : Vi, =60dBuV EMF, f=83MHz, fny, = 1kHz, af= £22.5kHz
AM : Vi =60dBuV EMF, f=1MHz, fy = 1kHz, MOD =30%

TEST
CHARACTERISTIC SYMBOL | CIR-| TEST CONDITION MIN. | TYP. | MAX. UNIT
CUIT
icc(FM) | 1 |Vjn=0 — | 40 52
Supply Current IcC(AM) | 1 [Vip=0 — 121 18 mA
Input Limiting Voltage Vin (lim) 1 | —3dB limiting — 10 16 {dBuV EMF
Total Harmonic Distortion | THD (FM) 1 — 1025 — %
Signal To Noise Ratio S/N (FM) 1 — 62 — dB
Quiescent Sensitivity Qg 1 _|S/N=30dB — 12| — |dBuV EMF
FM|AM Rejection Ratio AMR 1 |MOD=30% — 30| — dB
Oscillator Voltage Vosc 2 |f=60MHz 53 90 | 135| mVppe |
Oscillator Stop Suppl
Voltoge y Vstop(FM) | 1 |Vin<-20dBuv EMF | — | 0.85| 0.95 v
Recovered Output Voltage | Vop (FM) | 1 28 45 68 | mVime |
Voltage Gain Gy 1_|Vip =30dBuV EMF 14 25| 50| mVpms |
Recovered Output Voltage | Vop (AM) | 1 25 40 60 | mVime |
AM Total Harmonic Distortion | THD (AM) 1 —_ 15| — %
Signal To Noise Ratio S/N(AM) | 1 — 40 | — dB
Oscillator Stop Suppl
Voltage Ply Vstop (AM) | 1 |Vin<-20dBuV EMF | — | 0.85 | 0.95 v
. . FM | Rg (FM) 1 |f=1kHz — 1.4] —
Output Resistance Pin® 0 :
P AM [ Rp (AM) 1 |f=1kHz — 8| — ki
¥ Vjn : Open Display
4 2001-06-25
3
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US Patent Number:5,946,343 Issued to Schotz

Item Number 1: Digital Signal Processor, DSP56002 Specifications
DC Electrical Characteristics

DC ELECTRICAL CHARACTERISTICS

Table 2-3 DC Electrical Characteristics

Characteristics Symbol { Min | Typ | Max | Units

Supply Voltage . Vee 4.5 50 | 55 \Y
Input High Voltage

EXTAL . VIHC 40 — VCC v

*RESET Vir 2.5 — | Ve \Y

« MODA, MODB, MODC Vimm 35 — | Vee A

« All other inputs Vi 2.0 — | Vee \%
Input Low Voltage

« EXTAL Ve -05 | — 0.6 \Y

+ MODA, MODB, MODC Vim -05 | — 20 \Y

* All other inputs v 05 | — 0.8 \Y
Input Leakage Current In -1 — 1 HA

EXTAL, RESET, MODA/IRQA, MODB/IRGB,
MODC/NMI, DR, BR, WT, CKP, PINIT, MCBG,
MCBCLR, MCCLK, D20IN

Tri-state (Off-state) Input Current (@ 2.4 V/0.4 V) Irs -10 — 10 BA
Output High Voltage (Iny = -0.4 mA) VoH 24 | — | — \'
Output Low Voltage (Ig;. = 3.0 mA) VoL — — | 04 \
HREQ Iy = 6.7 mA, TXD I = 6.7 mA
Internal Supply Current at 40 MHz! Iccr — 90 | 105 | mA
» In Wait mode? Icew | — [ 12 ] 20 | mA
+ In Stop mode® Iecs — | 2| 95 | pA
Internal Supply Current at 66 MHz! Iccr — 195 | 130 | mA
« In Wait mode? Icew | — [ 15] 25 | mA
« In Stop mode? Iecs — | 2| 95 | pa
Internal Supply Current at 80 MHz! Iccr — | 115 160 | mA
* In Wait mode? Iccw | — [ 18| 30 | mA
« In Stop mode? Ices — 2 95 MA
PLL Supply Current®
* 40 MHz — | 10| 15 | mA
* 66 MHz — 11 { 15 | mA
* 80 MHz — 1.2 18 mA
CKOUT Supply Current?
* 40 MHz — 14 20 mA
* 66 MHz — 28 35 mA
* 80 MHz — 34 42 mA
Input Capacitance® CiN — 10 — pF

Notes: 1. Section 4 Design Considerations describes how to calculate the external supply current.
In order to obtain these results all inputs must be terminated (i.e., not allowed to float).

Values are given for PLL enabled.

Values are given for CKOUT enabled.

Periodically sampled and not 100% tested

SN

MOTOROLA DSP56002/D, Rev. 3 23
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US Patent Number:5,946,343 Issued to Schotz
item Number 2: A/D Converter, SAA7360

Philips Semiconductors Product specification
i nversion ADC
Bltstre.am co ' ersio SAA7360
for digital audio systems
Table 1 Output data formats Reset
ODF2 ODF1 MODE When pin RESET is held LOW the data outputs are setto
0 0 tost zero. The RESET pin operates as a Schmit trigger,
enabling a power-on reset function by using an extemnal
0 1 format 1 RC circuit.
1 0 format 2
1 1 12s
LIMITING VALUES
In accordance with the Absolute Maximum Rating Systemn (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vppa analog supply voltage note 1 -0.5 +6.5 \
\ DC input voltage -0.5 +6.5 v
[ DC input diode current - +20 mA
Vo DC output voltage -0.5 Vop+05 |V
lo DC output source or sink current - 120 mA
lop or Igs | total DC Vpp or Vs current - 10.5 A
Tamb operating ambient temperature -40 +85 °C
Tstg storage temperature ~65 +150 °C
Ves electrostatic handling note 2 -2000 +2000 v
note 3 -200 +200 v
Notes

1. All Vpp and Vss pins must be extemally connected to the same power supply.
2. Equivalent to discharging a 100 pF capacitor via a 1.5 kQ series resistor with a rise time of 15 ns.
3. Equivalent to discharging a 200 pF capacitor via a 2.5 pH series inductor.

CHARACTERISTICS
Voo =5 V; Tamp = 25 °C; fua = 256f; fs = 44.1 kHz; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supplies
Vopa analog supply voltage 45 5.0 5.5 \"
Ipba analog supply current - 43 - mA
Vpop digita) supply voltage 45 5.0 5.5 v
lobp digital supply curmrent - 50 - mA
Ptot total power consumption - 465 - mw
1995 Apr 24 7
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US Patent Number:5,946,343 Issued to Schotz

Item Number 3: Stereo Filter MPEG. SAA2520

Preliminary specification

Philips Semiconductors
Stereo filter and codec for MPEG layer 1 SAA2520
audio applications
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Voo supply voltage -0.5 6.5 \
Vi input voitage note 1 -05 Vop+05 |V
Igs supply current from Vgg - 160 mA
lbp supply current in Vpp - 160 mA
h input current -10 10 mA
lo output current -20 20 mA
Ptot total power dissipation - 880 mw
Tstg storage temperature range -55 150 °C
Tamb operating ambient temperature range -40 85 °C
Vest electrostatic handling note 2 -1500 1500 \'
Ves2 electrostatic handling note 3 -70 70 \")
Notes

1. Input voltage should not exceed 6.5 V unless otherwise specified

2. Equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor

3. Equivalent to discharging a 200 pF capacitor through a 0 Q series resistor.

DC CHARACTERISTICS
Tamb =—40 to 85 °C; Vpp = 3.8 to 5.5 V unless otherwise specified.
SYMBOL PARAMETER CONDITIONS mn. | v | max |
Supply
Voo supply voltage range 38 5.0 55 \'
Ipp operating current Vpp =5V (note 1) - 82 110 mA
oo operating current Vop=38V(note1) |- 58 80 mA
Inputs URDA, SBDIR, SBEF, LTCLK, LTCNTO0, LTNCT1, X22IN, X24IN
Vi HIGH level input voltage 0.7Vpp - - \Y
ViL LOW level input voltage - - 0.3Vppn \'
=k input current V=0V, - - 10 HA
Tamb=25°C
+ input current Vi=55V; - - 10 pA
Tamb =25°C
Inputs PWRDWN, LTENA
ViH HIGH level input voltage 0.7Vop - - \ :
ViL LOW level input voltage - - 0.3Vpp \
+ input current Vi=Vpp; ‘140 - 250 pA
Tamb =25 °C
August 1993 29
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US Patent Number:5,946,343 Issued to Schotz

item Number 4: MREG. SAA2521

Philips Semiconductors Preliminary specification
Masking threshold processor for MPEG SAA2521
layer 1 audio compression applications

DC CHARACTERISTICS

Voo = 3.8 to 5.5 V; Tty = —40 to 85 °C; unless otherwise specified.

SYMBOL PARAMETER l CONDITIONS MIN. TYP. MAX. UNIT

Supply

Voo supply voltage range 38 5 5.5 \

fop operating current Vpp=38V - 15 30 mA

oo operating current Vpp=5V - 25 50 mA

lewrown | stand-by current in power-down |- 100 - HA

mode

Inputs

ViL LOW level input voltage 0 - 0.3 Vpp v

ViH HIGH level input voltage 0.7 Vob - Voo \

h input current - - 10 A

Outputs

Voo LOW level output voltage note 1 - - 04 v

Vou HIGH level output voltage note 1 Vopp - 0.5 - - \Y

3-state outputs

loz | OFF state current [vi=oto55v |- [- [10 [ua
Note

1. Maximum load current for LTDATA, LTCNT1C, LTCNTOC, LTENC, LTCLKC, TEST1, TEST2, FDAC, FDAF =2 mA;
for LTDATAC = 3 mA.

August 1993 24
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MODULATORS AND
UPCONVERTERS

US Patent Number:5,946,343 Issued to Schotz
item Number 5: Modulator, RF2422

RF2422

Absolute Maximum Ratings
Parameter Rating Unit Acauuonl ESD sensitive device.
Supply Voltage 0.5to +7.5 Voc
Input LO and RF Levels +10 dBm RF Micro Devices believes the furmished i bm,‘;ﬁmmm
Operating Ambient Temperature -40 to +85 °C &t the time of this printing. Howaver, RF Micro Devices reserves
Storage Temperature 40 to +150 © i o e o o fesiod protatsy o
Parameter Specification Unit Condition
Min. Typ. Max.
Carrier Input T=25°C, Vge=5V
Frequency Range 800 2500 MHz
Power Level 6 +6 dBm
Input VSWR 5:1 At S00MHz
1.8:1 At 1800MHz
1.2:1 At 2500MHz
Modulation Input
Frequency Range bC 250 MHz
Reference Voltage (Vger) 20 3.0 \
Maximum Modulation (18&Q) VRept 1.0 \
Gain Asymmetry 0.2 dB
Quadrature Phase Emor 3 °
Input Resistance 30 kQ
Input Bias Current 40 A
RF OQutput LO=2GHz and -5dBm, 1&Q=2.0Vpp SSB
Output Power -3 +3 dBm
Output Impedance 50 Q
Output VSWR 3.5:1 At 900MHz
1.3:1 At 2000 MHz
1.15:1 At 2500MHz
Harmonic Output -30 -35 dBc
Sideband Suppression 25 35 dB
Carrier Suppression 30 35 dB
IM3 Suppression 30 35 dB Intermodulation of the carrier and the
desired RF signal
25 30 dB Intermodulation of baseband signals
Broadband Noise Floor At 20MHz offset, Voo =5V.
Tied to Vger: I1SIG, QSIG, IREF, and QREF.
-145 dBm/Hz |At850MHz
| -1562 dBm/Hz | At 1900MHz
Power Down
Turn On/Off Time 100 ns
PD Input Resistance 50 kQ
Power Control “ON* 28 \Y Threshold voltage
Power Control "OFF 1.0 1.2 \' Threshold voltage
Power Supply
Voltage 5 v Specifications
45 6.0 v Operating Limits
Current 45 50 mA Operating
25 pA Power Down
5-30 Rev A5 010817
8
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US Patent Number:5,946,343 Issued to Schotz
Item Number 6: Power Amplifier, TQ9132

TriQuint @
SEMICONDUCTOR

WIRELESS COMMUNICATIONS DIVISION

TQ9132B

. DATA SHEET
vDD (1) 8) GND
V Cellular TDMA/AMPS

GND () GND 3V Cellular T

Power Amplifier IC
N ® )——l>——i ® our
GND (») (5) GND Featu
TQ91328 satures
= Single 3V- 6V supply
= Wide frequency range
= +17 dBm output power
Product Description * Input and output matched to 50 Q2

= SO-8 surface mount plastic package
The TQ9132B amplifier is an 800-2500 MHz amplifier capable of providing moderate P packeg

output power (50 mW) for a wide variety of transmit and receive applications. The
amplifier's input and output are matched to 50 Q with intemal circuitry, simplifying
interfaces to 50 Q systems. In addition, DC blocking capacitors are included on chip,
permitting direct connections to the input and output. Its 8-pin surface mount . e
package and low cost are well suited to many wiréless communications applications. Applications
= Power Amplifier drivers

* PCN Medium-power amplifiers

Electrical Specifications? = Medium-power WLANs
Parameter Min Ty Max  Units » CDPD Modems
Gain 135 16 dB = Base Station receivers
Output 1 dB Gain Compression 155 17 dBm
Input Retum Loss 12 dB
Output Retum Loss 12 dB
DC Supply Current 85 100 MA

Note 1: Test Conditions: Voo = 5.0V, Freq. = 2500 MHz, Ta= 25°C.
Note 2. . Min/max vatues 100% production tested

For sdditional information and latest specifications, see our website: www, triquintcom 9
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US Patent Number:5,946,343 Issued to Schotz

MC12210 Item Number 7: Phase Locked Loop, MC12210
ELECTRICAL CHARACTERISTICS (VCe = 2.7 to 5.5 V; TA =—40 to +85°C, unless otherwise noted.)

Parameter Symbol Min Typ Max Unit Condition

Supply Current for Voo Icc - 8.8 130 mA Note 1

- 10.2 16.0 Note 2
Supply Current for Vp p - 07 11 mA Note 3

- 0.8 13 Note 4
Operating Frequency fynmax FIN 2500 - - MHz Note 5

finmin - - 500

Operating Frequency (OSCin) Fosc - 12 20 MHz | Crystal Mode

- - 40 MHz | External Reference Mode
Input Sensitivity fin VIN 200 - 1000 mVpp

OSCin Vosc 500 - 2200 mVpp

Input HIGH Vottage CLK, DATA, LE, FC VIH 07 Vce - - v
Input LOW Voltage CLK, DATA, LE, FC ViL - - 03Vce v Vee =55V
Input HIGH Current (DATA and CLK) Y] - 1.0 20 pA Vee =55V
Input LOW Current (DATA and CLK) h -10 -5.0 - pA | vec=55V
Input Current (OSCin) losc - 130 - A 0SCin=Vge

- -310 - 0SCin=Vgg-22V
Input HIGH Current (LE and FC) WH - 10 20 HA
Input LOW Current (LE and FC) i -75 -60 - pA
Charge Pump Output Current ISource® -26 -2.0 1.4 MA | Vpo=Vpi2;Vp =27V
Do and BISW ISink® +1.4 +2.0 +26 VBISW = Vp/2; Vp =27V

IHi-Z -15 - +15 nA | 05<Vpo<Vp-05
05<Vgisw<Vp-05
Output HIGH Voltage (LD, ¢R, ¢P, foyT) VOH 44 - - \ Vee=5.0V
24 - - \ Vec =30V

Output LOW Voltage (LD, ¢R, ¢P, fouT) VoL - - 04 v Vec =50V

- - 04 v Vee =30V
Output HIGH Current (LD, ¢R, ¢P, fouT) 10H -1.0 - - mA
Output LOW Current (LD, ¢R, 6P, fouT) oL 10 - - mA

1. Ve = 3.3V, all outputs open.
2.Vec = 5.5V, all outputs open.
3. Vp =3.3V, all outputs open.

Figure 8. Typical External Charge Pump Circuit

4. Vp =6.0V, all outputs open.

5. AC coupling, Fiy measured with a 1000 pF capacitor.
6. Source current flows out of the pin and sink current flows into the pin.

Figure 9. Typical Lock Detect Circuit

v,
10k
12kQ
oP
EXTERNAL CHARGE
PUMP OUTPUT LOCK DETECT
R QUTPUT
12kQ
10kQ
MOTOROLA RF/IF DEVICE DATA
10
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US Patent Number:5,946,343 Issued to Schotz

ff item Number 8: Voltage Controlled Oscillator, SMV2500 SMV2500L
( Fa - Z-Communications, Inc. o vesT
\ 9938 Via Pasar « San Diego, CA 92126 YO TAST SCNTROLLED OSTILLATOR
TEL (619) 621-2700 FAX (619) 621-2722 Rev E5
— )
( .
PHASE NOISE (1 Hz BW, typical)
-50 T T T T3 T T T LI
-s5E ]
0% : ]
j: - . .
75 F N .
-5 N .
L TRy ]
-0l N .
o5 f 3 N .
) v'm L V‘\,‘\“ R
e Frequency Range:  2400- 2484 MHz c:l“:: u v
* Tuning Voheage: 0-3 Vdc ~ sk ]
° SUB-L - Style Package o -iz0f ]
i APPLICATIONS F e . Ty
= Parsonai Communications Sysiams «® 10K 100K
> WLAN
4
= Portable Radios OFFSET (H )

L PERFORMANCE SPECIFICATIONS )

Oscillation Frequency Range 2400 - 2484 MHz
Phase Noise @ 10 kHz offset (1 Hz BW, typ.) -87 dBc/Hz
Harmonic Suppression (2nd, typ.) -20 dBc
Tuning Voltage 0-3 Vdc
Tuning Sensitivity (avg.) 105 MHzN
Power Output 9.25+2.75 dBm
Load Impedance 50 Q
Input Capacitance (max.) 50 pF
Pushing : <30 MHzV
Pulling (14 dB Return Loss, Any Phase) <25 MHz
Operating Temperature Range -40 to 85 °C
Package Style SUB-L

Supply Voltage (Vce, nom.) 3 Vdc

Supply Current (lcc, typ.) 19 mA

All specifications are tynical uniess othenvise noted and subject to change vithou notice.

* AN-107 : How to Solder Z-COMM VCOs
NOTES:

\.
© Z-Communications, Inc.

J
Page 1 All rights reserved
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US Patent Number:5,946,343 Issued to Schotz

Item Number 9: Low Noise Amplifier, MBA86576

Absolute Maximum Ratings
Absolute Thermal Resistance!2!:
Symbol Parameter Units | Maximum(!) O = 110°C/W
Va Device Voltage, RF output v 9 Notes:
to ground 1. Operation of this device above any one
e ¢
Vg | Device Voltage, RF input v +05 Of these limits may cause permanen
to ground -1.0 2.T, = 26°C (T, is defined to be the
temperature at the package pins where
Pin CW RF Input Power dBm +3 contact is made to the circuit board).
Ten Channel Temperature °C 150
Tste Storage Temperature °C -66t0150

MGA-86576 Electrical Specifications, T. = 25°C,Z, =50Q,V, =5V

Symbol Parameters and Test Conditions Units Min. Typ. Max.

Gp PowerGain (]S, |2) f=1.5GHz dB 212
f=25GHz 237
f=4.0GHz 20 231
f=6.0GHz 193
f=8.0GHz 154
NFgo 650 Q Noise Figure f=15GHz dB 22
f=2.5GHz 19

f=4.0GHz 20 23
f=6.0GHz 23
f=8.0GHz 25
NF, Optimum Noise Figure f=1.5GHz dB 16
(Input tuned for lowest noise f=2.5GHz 15
figure) f=4.0GHz 16
f=6.0GHz 18
f=8.0GHz 21
P Output Power at 1 dB Gain f=15GHz dBm 64
Compression f=2.5GHz 70
f=4.0GHz 63
f=6.0GHz 43
f=8.0GHz 38
Py Third Order Intercept Point f=4.0GHz dBm 160
VSWR Input VSWR f=15GHz 36:1
f=2.5GHz 331

f=4.0GHz 22:1 36:1
f=6.0GHz 141
f=8.0GHz 12:1
Output VSWR f=1.5GHz 25:1
f=2.5GHz 211
f=4.0GHz 1.7:1
f=6.0GHz 141
f=8.0GHz 131

I Device Current mA 9 16 2
6-229 —
12
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US Patent Number:5,946,343 Issued to Schotz
item Number 10: Digital Interface Transmitter, CS8402

LRESTRL CSB401A CS8402A

T A S R T s A T T e L R AR TR
ABSOLUTE MAXIMUM RATINGS (GND = 0V, all voltages with respect to ground.)
Parameter Symbol Min Max Units
DC Power Supply VD+ 6.0 v
input Current, Any Pin Except Supply Note 1 bn - +10 mA
Digital Input Voltage VIND 03 VD+ v
Ambient Operating Temperature (power applied) Ta -55 125 °C
Storage Temperature Tstg -65 150 °C

Notes: 1. Transient currents of up to 100 mA will not cause SCR latch-up.

WARNING: Operation at or beyond these limits may result in permanent damage to the device.
Nommal operation is not guaranteed at these extremes.

RECOMMENDED OPERATING CONDITIONS
(GND = 0V, all voltages with respect to ground)

Parameter Symbol Min Typ Max Units
DC Voltage VD+ 45 5.0 55 v
Supply Current Note 2 Ipp 1.5 5 mA
Ambient Operating Temperature: CS8401/2A-CP or -CS Note 3 Ta 0 25 70 °C
CS8401/2A-IP or -IS 40 85 °C
Power Consumption Note 2 Pp 7.5 25 mwW

Notes: 2. Drivers open (unloaded). The majority of power is used in the load connected to the drivers.
3. The -CP’ and ’-CS’ parts are specified to operate over 0 to 70 °C but are tested-at 25 °C only.
The -IP’ and IS’ parts are tested over the full -40 to 85 °C temperature range.

DIGITAL CHARACTERISTICS
(Ta = 25 °C for suffixes 'CP’ & 'CS’, Ta = 40 to 85 °C for 'IP’ & IS’; VD+ = 5V & 10%)

Parameter Symbol Min Typ Max Units
High-Level Input Voltage ViH 20 Vppt+0.3 \
Low-Level Input Voltage ViL 03 +0.8 v
High-Leve! Output Voltage (ip = 200pA) VoH | Vpp-1.0 Vv
Low-Level Output Voltage (lo = 3.2mA) VoL 04 \'%
Input Leakage Current lin 1.0 10 HA
Master Clock Frequency: CS8401A Note 4 MCK 22 MHz
CS8402A Note 4 7.1 MHz
Master Clock Duty Cycle CS8401/2A 40 60 %

Notes: 4. MCK for the CS8401 must be 128, 192, 256, or 384x the input word rate based on M0 and M1 in control

register 2. MCK for the CS8402A must be 128x the input word rate, except in Transparent Mode where MCK is
256x the input word rate.

Specifications are subject to change without notice.

DS60F1
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US Patent Number:5,946,343 Issued to Schotz
ltem Number 11: Digital to Analog Converter, TDA1305T

Philips Semiconductors Preliminary specification
~ Stereo 1fs data input up-sampling filter with TDA1305T
bitstream continuous dual DAC (BCC-DAC2)
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vooo digital supply voltage note 1 34 5.0 5.5 \
Vopa analog supply voltage note 1 34 5.0 55 \
Vbpo operational amplifier note 1 34 5.0 55 \
supply voltage
loop digital supply current Vobp =5V, - 30 - mA
at code 00000H
lopa analog supply current Vpopa=5V, - 5.5 8 mA
at code 00000H
Iopo operating amplifier supply | Vppo=5V; - 6.5 9 mA
current at code Q0000H
VEs(ms) full-scale output voltage | Vppp =Vopa=Vopoo=5V |1.425 1.5 1.575 v
(RMS value)
(THD + N)/S | total harmonic distortion | at O dB signal level - -90 -81 dB
plus noise-to-signal ratio _ 0.003 0.009 %
at -60 dB signal level - -44 -40 dB8
- 0.63 0.1 %
at —60 dB signal level; - —46 - dB
A-weighted - 05 — %
SIN signal-to-noise ratio at A-weighting; 100 108 - dB
bipolar zero at code 00000H
BR;s input bit rate at data input | f; = 48 kHz; normal speed |- - 3.072 Mbits
BRys input bit rate at data input | f; = 48 kHz; double speed |- - 6.144 Mbits
foys system clock frequency 6.4 - 18.432 MHz
TCrs full scale temperature - +100 x 108 | -
coefficient at analog
outputs (VOL and VOR)
Tamp operating ambient -30 - +85 °C
temperature
Note

1. All Vpp and Vgs pins must be connected to the same supply.

1885 Dec 08 3
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US Patent Number:5,946,343 Issued to Schotz

ttem Number 12: Clock Recovery & Timing, TRU-050

~

. For input RZ data, Manchester encoded data,
and input dlock recovery appficatiors, the
output clock must run af two times the input
1ale to ensure that the input & docked
cometly. Since the output dock has a max.
imum frequency of 65.536 Mz, these inputs
are limited to a maximum rate of 32.768 Az,

OUT2 s 2 binary submustiple of OUTY, or
it may be disabled,
A 3.3 volt spply option s ako avaiable.

[

A w

Figure 1 defines these parameters. Figure 2
illustrates the equivatent five-gate MTTL
Ioad and operating conditions undey which
these parameters e specified and lested.
5. Symmetry is the ON TIME/PERIOD in
percent with Vg = 1.4 V for TIL, per figwe 1.
A loss of signal (105) indicator is set to a
logic high i no tranitions are detected at
DATAIN sfier 256 dock cycles. As soon

as a transition occurs at DATAIN, LOS i

set to a logic low.

=)

7. Accwracy at room temperature.  Stabifity
over temperate & typically * 20 ppm.

i

Parameter Symbol — Min — Max Unit
nput NRZ Dot Rates L ouaw ;0008 65536 1 MHz
Input RY Data and Cock Rates | | puv . 0008 ¢ 32768 M
Norminal Quper Frequency E E : ;

ot 1 boam 20 | oessw |
Oupur 22 L oom | 005 : 32768 1 MHz
Supply Votage 3 : Yo 45 1 55 v
Supply Current (Vg = 5.5 V) o b oz 1 e m
Ouput Votage Leves (V= 45V) : .

Output LogicHigh ¢ boVow 25 5 v
Outpat Logc tow * Vo 05 v
e B

Rise Time (0.5 V1025 V) PR oos 15 s
Fall Time (25 V10 0.5 V) b 4 g5 b5 s
Symmety orDay o : P

Ouput 7 ST . 40 60

Ouput 2 LSz 1 45 1 55

Recovered Clock i Ry v w0 Y e i

It D i i E 5

tput LogcHigh P bo20 ! oo
Input Logic Low W i 08 | y
Contol Volage Barhih (38MC=250Y)  \ W 1 50 | L
Sensitivty @ VL = V0 L AF/AVp L SeeFgell 1 pmy
Loss of Signal ndiation © Lol ; ;

O ogc High o bo2s P
Output Logic Low L o5 v
Nominal Output Frequeny on Loss of Signal: 7 : ' ; :

Output 7 Lo i <75 ppm E 75 ppm E pom from fo 1
Ouput 2 Coom t e} pm b pmiomb2
Phase Detecto Gain YKy ! 053xDatlersty Rz

Table 1.

4 0nTime —p
44— Petied ——Pp

20017 Vectrn Intemational 267 Lowel Road, Hudson, NH 03051

/]

+
- /48V

T 0.10|f

Vpp  RCLK, RDATA

Ve Logm

GND

Tel: 1-88-VECTRON-1  e-mail: vectron@vectron.com

Figure 2.
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H

QUADRATURE
DEMODULATORS

US Patent Number:5,946,343 Issued to Schotz

item Number 13: Demodulator, RF2703

_RF2703 |

Absolute Maximum Ratings

Parameter Rating Unit
Supply Voltage N5t 7.0 Voc ) - .
IF Input Level 500 mVpp ACauhon! ESD sensitive device.
Operating Ambienl Temperature -40 to +85 ‘C
- bt onis Cortett and aceuain
Storage Tempsrature =40 10 +150 ¢ haridpeivi :ﬂm::;ﬂ":: Wit Dovices ressives the (ght 12
marq chendes 1 #s £roduais withoul nolice, RF Micre Davices doas nul
araura nggengib ity for tho boo of e degcribed produci{s).
Specification . i
Parameter - P Unit Condition
Min. Typ. Max.
o) i T=25°C, Veo=3.0V. IF=100MHz,
veral LO=200MHz, Fuop=500kHz
IF Frequency Range 0.1 to 250 MHz For IF frequencies below ~2.5MHz, the LO
should be a square wave. IF frequencies
lower than 100kHz are attainable if the LO is
a square wave and sufficiently large DC
blecking capacitors are used.
Baseband Frequency Range DC 1o 50 MHz
Input Impedance 1200 | 1pF £ Each input, single-ended
LO
Frequency Twice (2x) the IF frequency. For IF frequen-
cies below ~2.5MHz, the LO should be a
square wave. IF frequencies lower than
100kHz are attainable if the LO is a square
wave and sufficiently large OC blocking
capacitors are used.
Level 0.06to 1 Vpp
Input Impedance 500 |} 1pF [4]
Demodulstor ¥
IFy=2B8mVpp, LO=200mVpp, Z, =10k2
Configuration P PP LOAD
Outgut Impedance 50 || 1pF [¢] Each output, lgyt and Qgyr
Maximum Outpul 1.4 Vep Saturated
Voltage Gain 20 daB8 Vee=3.0V
Nose s 225 24 25.1 d8 Vec=5.0V
oise Fi ; ;
igure 24 a8 Single Sideband. IF input of devica reac-
tively matched
35 d8 Single Sideband. 504} shunt resistor at IF
. ) Input
1 o .
npn;ltl;:;;rd Order Intercept Point -22 d8m Vee=3.0V, IF Input of device reactively
matched
<11 dBm Vee=3.0V. 509 shunt resislor at IF Input
-19 Vee=5.0V. IF input of device reactivaly
matched
:a dBm Vee=5.0V, 504 shunt resistor at IF Input
-28 dém Vcc=5.0V, IF Input of device reactively
1/Q Amplitude Balance 0.1 0.5 4B maiched. Zionp=5011
Quadrature Phase Error <1 ' .
DC Output
p 20 800 mv Vcc=3,0V. lOUT and Qom to GND
DC Offset ' 24 28 v Vee=5:0V, foyt and Qgyr to GND
<10 60 mv loyt to Qour
7-24
Rev A3 971028
16

SONY EXHIBIT 1005 — 0566



US Patent Number:5,946,343 Issued to Schotz

" T “Iltem Number 13: Demodulator, RF2703 continued e EaTn.
RF2703 |

|F1~= 28mVpp. L0=200mVpp.
Modulator Configuration Zioap=120002
Maximum Output 200 mVep Saturated
Input Voitage 90 mVpp Single Sidcband, 1dB Gain Compression.
Vollage Gain 6 dB Single Sideband
1/Q Amplitude Bafanca 0.1 dB
Quadrature Phase Error <z1 *
Carrier Suppression 25 dBc Unadjusted. Carrier Supprassion may be
optimized {urther by adjusting the DC offset
level betweon the A and 8 inputs.
Sideband Suppression 30 d8c
Power Supply
Voltage 27ta6 \ Operating limits
Current 8 mA Vee=3.0V
8 0 12 mA \’CC=5‘0V
%)
$5
-
£3
£3
32
ow
=)
Rev A3 971028 17
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US Patent Number:5,946,343 Issued to Schotz
P |C1 6C5x item Number 14: Microprocessor, PIC16C55

12.1 DC Characteristics: PIC16C54/55/56/57-RC, XT, 10, HS, LP (Commercial)

PIC16C54/55/56/57-RC, XT, 10, HS, LP Standard Operating Conditions (unless otherwise speciﬁed)
(Commercial) Operating Temperature 0°C < Ta < +70°C for commercial
P:’:m Symbol Characteristic/Device Min | Typt | Max | Units Conditions
D001 VoD |Supply Voitage
PIC16C5X-RC 30 — 6.25 v
PIC16C5X-XT 3.0 — 6.25 v
PIC16C5X-10 45 — 5.5 \'%
PIC16C5X-HS 45 — 5.5 \
PIC16C5X-LP 25 — 6.25 \%
D002 | Vor |RAM Data Retention Vottage(!) 15 — V  |Device in SLEEP Mode
D003 | VPOR |VDD Start Voltage to ensure Vss — V  |See Section 5.1 for details on
Power-on Reset Power-on Reset
D004 Svop |Vpp Rise Rate to ensure 0.05* — — V/ims |See Section 5.1 for details on
Power-on Reset Power-on Reset
D010 ioo  [Supply Current?
PIC16C5X-RC) - 18 33 | mA [Fosc=4MHz VDD =55V
PIC16C5X-XT —_ 1.8 33 mA }|Fosc =4 MHz, Voo = 5.5V
PIC16C5X-10 —_ 4.8 10 mA |Fosc = 10 MHz, VoD = 6.5V
PIC16C5X-HS - 4.8 10 mA |Fosc = 10 MHz, Vob = 5.5V
PIC16C5X-HS — 9.0 20 mA |Fosc =20 MHz, VDD = 5.5V
PIC16C5X-LP — 15 32 HA |Fosc =32 kHz, VoD = 3.0V,
WDT disabled
D020 iP0  [Power-down Current(?) — 4.0 12 pA  [VoD = 3.0V, WDT enabled
— 0.6 9 WA |VDD = 3.0V, WDT disabled

These parameters are characterized but not tested.

t Datain “Typ® column is based on characterization results at 25°C. This data is for design guidance only and is
not tested.

Note 1: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as bus
loading, oscillator type, bus rate, internal code execution pattern and temperature also have an impact on
the current consumption.

a) The test conditions for all Ibp measurements in active Operation mode are: OSC1 = external square
wave, from rail-to-rail; all I/O pins tristated, pulled to Vss, TOCK! = Vpp, MCLR = Voo; WDT
enabled/disabled as specified.

b) For standby current measurements, the conditions are the same, except that the device is in SLEEP
mode. The power-down current in SLEEP mode does not depend on the oscillator type.

3: Does not include current through RexT. The current through the resistor can be estimated by the formula:
IR = VOD/2REXT (MA) with REXT in k€

DS30453D-page 68 Preliminary © 2002 Microchip Technology Inc.
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US Patent Number:5,946,343 Issued to Schotz

Item Number 15: DSSS Transmitter, CYLINK SSTX

NO DATASHEET

19
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US Patent Number:5,946,343 Issued to Schotz

item Number 16: DSSS Receiver, CYLINK Part# SPECTRE

NO DATASHEET

20
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US Patent Number:5,946,343 Issued to Schotz

Item Number 17: Mixer, IAM81008

NO DATASHEET

21
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US Patent Number:5,946,343 Issued to Schotz

Item Number 18: Channel Encoder/Decoder, SRT241203

NO DATASHEET

22
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US Patent Number:5,946,343 Issued to Schotz

Item Number 19: Interleaver/De-interleaver, SRT-24INT .

NO DATASHEET

23
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US Patent Number:5,946,343 Issued to Schotz

Item Number 20: Optical Digital Receiver, HK-3131-01

NO DATASHEET

24
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US Patent Number:5,946,343 Issued to Schotz

Item Number 21: Optical Digital Transmitter, HK-3131-03

NO DATASHEET

25
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US Patent Number:5,946,343 Issued to Schotz

Item Number 22: Voltage Controlled Oscillator, M2 D300

NO DATASHEET

26
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EXHIBIT C

NOTE : A=Alistatt S=Schotz FHSS=Freqnenﬁ Hopping Spread Spectrum w=with Tx=transmitter

SupplyCurrent . Size

System Part (in mA) (ininches) . Playtime Note
‘ Alistatt’s Tx
A(TX) BA1404 3 0.44 x0.30 ‘ FM Stereo Transmitter
16+
S{Txw SS). DSP56002 - 80 0.78 x0.78 Schotz FHSS Tx
>PLL 1 - N/A - PLL located inside DSP56002
>ckout 14 N/A ckout located inside DSP56002 | -
SAA7360 0.50 x 0.50 A/D converter
>analog - 43 . function of the A/D converter
>digital - 50 . : funchon of the AD eonverter
. ' 44-pin.
SAA2520 82 0.55 x 0.55 ' ‘Stereo Filter MPEG
SAA2521 25 0.55 x 0.55 MPEG
. . 16-pin o
RF2422 45 0.39 x 0.24 Modulator
, : 8-pin |
TQ9132 85 0.19x023 | . - Power Amp
. B . . 1‘5-pin R v ’ .
‘MC12210 . - 102 0.39 x0.24 . PLL
‘ 12-pin R
SMV2500 - . 19 0.28 x 0.28 - VCO
HK-3131-01 no data © nodata ) Optical Digital Revr (*)
M2 D300 - nodata’ | nodata . T Veo ()
SRT241203 no data no data FEC (*)
SRT-24INT no data no data Interleaver (*)
0.1 hours|
or6+

mmut&s

MTx) equaﬁm mvh"o:;sm{ ) I “Ai o i e ’N.
{(50x50mA-minutes)/[(60 minutes/hour x 24 hourlday)(SmA)}} X (24hour/day) 16.6 hours

S(Tx w SS) equation in hours.
{(60x50mA-min.}/[{60 min./hrx24 hrlday)(90+1+14+43+50+82+25+45+85+10 2+19mA)I}x(24hr/day)—6 4min_ -
lwhare min = minutes and hr= hnurs i ] i

T T nahis e Tnnn T =
{*} = Unabls to locate datashest for integrated chip (I0) referenced hy Schotz
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- NOTE : A=Altstatt S=Schotz FHSS=F

uency Hopping Spread Spectrum w=with Rx=Receiver

- SupplyCurrent: " Size .
System Part (in mA) (ininches) Playtime. Note .
Altstatt's Rx
16-pin
A(Rx) TA7792 4 0.77 x 0.30 AM/FM Tuner System
' 18-pin
TA7TT66A 0.8 0.44 x 0.30 FM PLL
: 10+

) : hours Rx continuous oieraﬁon time
o 144-pin

A(Rx) equation in hours:

S(Rx w SS): DSP56002 90 0.78 x0.78 _____Schotz FHSS Rx__
4 >PLL 1 N/A - PLL located inside DSP56002
>ckout 14 N/A ckout located inside DSP56002
| _4-pin
MGA86576 16 0.20x0.07 LNA
HK-3131-03 no data _hodata Optical Dlgital Tx (’)
‘ 28-pin
CS8402 1.5 1.20x0.20 _Digital Interface Tx
, _ 44-pin -
SAA2520 82 0.55 x 0.55 Stereo Filter MPEG -
: ‘ 28pin
TDA1305T 42 0.70 x 0.40 DAC
16-pin
TRU-050° 63 0.80 x 0.30 Clock Recovery and Timing |
14pin ,
RF2703 10 0.34 x0.24 Demodulator
: ‘ 16pin
MC12210 102 0.39 x0.24 PLL
_ ' 12-pin -
SMV2_500 19 . . 0.28x0.28 VvCO
- SRT241203 | nodata " nodata . FEC (*)-
SRT-24INT no data no data De-interleaver {*)
IAM81008 no data no data ‘

0.14

v hours or
8+
minutes

Mixer (*) .

{(60x50mA-minutes)(60 minutes/hour x 24 hour/day)(4 8mA)J} x (24hour/day)

S RwaS)equat:onmhours .

(60x50mA-minutes)/[(60 mmuteslhour X 24 hourlday
[

){(sum of 1C cunents in mA)J} x (24hourlday)
| {

(*) = Unable to locate datasheet for integrated

chip (IC) referenced by Schotz
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NOTE : ‘A=Altstatt S=Schotz ‘-DSSS=Direct Sequence Spread Spectrum w=with Tx=transmitter

SupplyCurrent Size ]
System - Part (in mA) (in inches)  Playtime Note
' - Altstatt's Tx
: 18-pin '
A(Tx) BA1404 3 0.44 x 0.30 FM Stereo Transmitter
16+

-90

144-pin

" Tx continuous operation time

A(Tx) equation in hours:

minutes

S(Tx w SS)- DSP56002 ."0.78x0.78 - Schotz DSSS Tx »
>PLL 1. N/A "PLL located inside DSP56002
>ckout 14 N/A ckout located inside DSP56002
' . 28-pin : : ’
PIC16C55 1.8 ~ 1.5x0.50 Microprocessor
. 44-pin .
SAA7360 0.50 x 0.50 .A/D converter
_>analog 43 ' function of the A/D converter
>digital 50" “function of the A/D converter
. ‘ 16-pin. )
RF2422 45 0.39x0.24 Modulator
. . . A 16-pin ‘ .
MC12210 10.2 0.39x0.24 PLL
' » 12-pin
‘SMV2500 19 . 0.28 x-0.28 VCO '
CYLINK SSTS |. . nodata no data DSSS Transmitter (*)
HK-3131-01 ‘'no data nodata Optical Digital Revr (*)
M2 D300 no data no data . VCO (*) .
' 0.18
-| hours or
1"

: {(60x50mA-mmutesy[(60 mlnuteslhour X 24 hou

rlday)(3mA)]} X (24hour/day)

S(Tx w SS) equatlon in hours..

{(60x50mA-m|nLutes)/[(60 mmuteslhour X 24 hourlday)(sum of IC currents in mA)J} x- (24hour/day)
L | |

{*) = Unable to locate datasheet for integrated chip (IC) referenced by Schotz
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NOTE : A=Altstatt S=Schotz DSSS=Direct Sequeﬁoe Spread Spectrum. w=with Rx=Receiver

"SupplyCurrent .Size

System- Part (in mA) (ininches)  Playtime .. " Note
: ) Altstatt's Rx
—16-pin _ < A ‘
ARX) - . TA7792 -4 0.77x0.30 | AM/FM Tuner System
o R 18-pin : . k i
TAT766A . 0.8 0.44 x 0.30 FM PLL
) . 10+

Rx continuous operation time

. . . . 144-pin . . S
S(Rx w SS) DSP56002 90 0.78 x0.78 Schotz DSSS Rx
>PLL 1 N/A PLL located inside DSP56002
>ckout | 14 N/A ckout located inside DSP56002

S T ' 28-pin . L . .
PIC16C55 1.8 1.5x0.50 ’ - . Microprocessor

CYLINK ) data no data " DSSS Receiver

4-pin - ’ L
MGA86576 16 0.20 x 0.07 : LNA
|IAM81008 nodata - no data Mixer (*)
) 28-pin
CS8402 1.5 1.20 x 0.20 Digital Interface Tx
- . 28-pin - ,
TDA1305T 42 0.70 x 0.40 . DAC
_ . "~ 16-pin . ; :
MC12210 . 10.2 0.39 x 0.24 : PLL
: 12-pin - :

SMV2500 19 1] '0.28x0.28 ) - . VCO.

HK-3131-03 . no data no data . Optical Digital Tx (*)
: : 0.25 .
" hours or
-15 .

minutes

A(Rx) equation.in hours:_ . _ : A
{(60x50mA-mmutes)/[(60 minutes/hour X <24 hourlday)(4 8mA)]} X (24hour/day)

S(Rx w SS) equation in hours:
{(ijOMmlr}utes)/[(GO minutes/hour. x 24 hour/day)(sum of IC currents in mA)]} X (24hour/day)
| |

| |
(*) = Unable to locate datasheet for integpted chip (IC) referenced by Schotz -
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22 Ch. 1 - Introduction to Wireless Communication Systems

microcellular systems. However, satellite mobile systems offer tremendous
promise for paging, data collection, and emergency communications, as well as
for global roaming before IMT-2000 is deployed. In early 1990, the aerospace
industry demonstrated the first successful launch of a small satellite on a rocket
from a jet aircraft. This launch technique is more. than an order of magnitude
less expensive than conventional ground-based launches and can be deployed
quickly, suggesting that a network of LEOs could be rapidly deployed for wire-
less communications around the globe. Already, several companies have pro-
posed systems and service concepts for worldwide paging, cellular telephone, and
emergency navigation and notification [IEE91]. R 2 ‘

In emerging nations, where existing telephone service is almost nonexist-
ent, fixed cellular telephone systems are being installed at a rapid rate. This is
due to the fact that developing nations are finding it is quicker and more afford-
able to install cellular telephone systems for fixed home use, rather th’an'i_.nstall
wires in neighborhcods which have not yet received telephone connections to the
PSTN. A . : A
~ The world is now in the early stages of a major telecommunications revolu-
tion: that will provide ubiquitous communication access to citizens, wherever
they-‘are.:.[‘chQI],"[GooQﬂ, [ITU94). This new field requires engineers who can
design and develop new wireless systems, make meaningful comparisons of com-
peting'systems, and understand the engineering trade-offs that must be made in
any system. Such understanding can only be achieved by mastering the funda:
mental technical concepts of wireless personal communications. These concepts
are the subject of the remaining chapters of this text. . :

1.6 Problems : S
1.1 Why do paging systems need to provide low data rates? How does a low data
_rate lead to better coverage? o ;
1.2 Qualitatively describe how the power supply requirements differ between
. mobile and portable cellular phones, as well as the difference between pocket
. pagers and cordless phones. How does coverage range impact battery life in a
mobile radio system? .- T

1.3 In simulcasting paging systems, there usually is one dominant signal arriving
at the paging receiver. In most, but not all cases, the dominant signal arrives
from the transmitter closest to the paging receiver. Explain how the FM.cap-
ture effect could help reception of the paging receiver. Could the FM capture
effect help cellular radio systems? Explain how. :

1.4 Where would walkie-talkies fit in Tables 1:5 and 1.67 Carefully describe the
similarities and differences between walkie-talkies and cordless telephones.
Why would consumers expect a much higher grade of service for a cordless
telephone system?

1.5 Assume a 1 Amp-hour battery is used on a cellular telephone (often called a
cellular subscriber unit). Also assume that the phone's radio receiver draws 35
mA on receive and 250 mA during a call. How long would the phone work (i.e.
what is the battery life) if the user has one 3-minute call every day? every 6
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Problems 23

hours? every hour? What is the maximum talk time available on the cellular
phone in this example?

1.6 Assume a CT2 subscriber unit has the same size battery as the phone in Prob-
lem 1.5, but the paging receiver draws 5 mA and the transmitter draws 80 mA
during a call. Recompute the battery life for the cases in Problem 1.5. Recom-

" pute the maximum talk time for the CT2 handset.

1.7 Why would one expect the CT2 handset in Problem 1.6 to have a smaller bat-
tery drain during transmission than a cellular telephone?

1.8 Why is FM, rather than AM, used in most mobile radio systems today? List as
many reasons as you can think of, and justify your responses. Cons1der issues
such as fidelity, power consumption, and noise.

1.9 List the factors that led to the development of (a) the GSM system for Europe,
and (b) the U.S. digital cellular system. How important was it for both efforts
to (i) maintain compatibility with existing cellular phones? (ii) obtain spectral

* efficiency? (iii) obtain new radio spectrum?

1.10 Assume that a GSM, an IS-95, and a U.S. digital cellular base station transmit
the same power over the same distance. Which system will provide the best
SNR at a mobile receiver? How much is the improvement over the other two
systems? Assume a perfect recelver with only t.hermal noise is used for each of
the three systems. .

1.11 Discuss the similarities and d:ﬂ‘erence between.a conventlonal cellular radio
system and a space-based cellidar radio system, What are the advantages and
disadvantages of each system? Which system could support a larger number of
users for a given frequency allocation? How would this 1mpact the cost of ser-
vicé for each subscriber?

‘1.12 Assume that wireless eommumcatlon semces can be classified as belonging to
one of the following four groups:

High power, wide area systems (oellular)

Low power, local area systems (cordless telephone and PCS)

Low speed, wide area systems (mobile data)

High speed, local area systems (wireless LANSs)
Classify each of the wireless systems described in Chapter 1 using these four
groups. Justify your answers. Note that some systems may fit into' more than
one group.

1.13 Discuss the importance of regional ‘and international standards organizations
such as ITU-R, ETSI, and WARC. What competitive advantages are there in
using different wireless standards in different parts of the world? What disad-
vantages arise when different standards and different frequencles are used in

. different parts of the world?.

1.14 Based on the proliferation of wireless standards throughout the world dlscuss

how likely it is for IMT-2000 to be adopted. Provide a detailed explanation,

along with orobable scenarios of services, spectrum allocations, and cost.
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2.3 TIME HOPPING 47

Pulse— |
Code modulated “
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Information
input
Ones Code Zeros
gate generator gate
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detector detector

. Information
Decision output

Figure 2.23 Simple time-hopping (pseudorandom pulse) system.

time-frequency hopping system might change frequency and/or amplitude
only at one/zero transitions in the code sequence. Figure 2.23 shows a
time-hopping system in block form. The simplicity of the modulator is
obvious. Any puise-modulatable signal source capable of following code
waveforms is eligible as a time-hopping modulator. i

Time hopping may be used to aid in reducing interference between
systems in time-division multiplexing. However, stringent timing require-
ments must be placed on the overall system to ensure minimum overlap
between transmitters. Also, as in any other coded communications system,
the codes must be considered carefully from the standpoint of their cross-
correlation properties.

Simple time-hopping modulation offers little in the way of interference
rejection because a continuous carrier at the signal center frequency can
block communications effectively. The primary advantage offered is in the
reduced duty cycle; that is, to be really effective an interfering transmitter
would be forced to transmit continuously (assuming the coding used by the
time-hopper is unknown to the interferer). The power required of the
reduced-duty-cycle time-hopper would be less than that of the interfering
transmitter by a factor equal to the signal duty cycle.

Because of this relative vulnerability to interference, simple time-hopping
transmissions should not be used for antijamming unless combined with
frequency hopping to prevent single frequency interferers from causing
significant losses. For ranging, multiple access, or other special uses time-
hopping may be especially useful, if only because of the simplicity of
generating the transmitted signal.
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1. Introduction

The process of optical to electrical and vice versa conversion in fibre-optic-based optical
networks for signal processing limits how much fibre bandwidth can be used because of the
limited speed of electronic signal processors. It is believed that optical components, once fully
developed and integrated, will offer much higher speeds for optical signal processing than
electrical one. Therefore, a desirable feature of optical communications systems would be the
ability to perform signal processing functions optically only when desired. Fibre optic CDMA
takes advantages of excess bandwidth in single mode fibres to map the low information rate of
electrical or optical data into high rate optical pulse sequences followed by a laser beam to
obtain random, asynchronous communications access free of network control among many

users. (Fig.1)

OCDMA signals would be compared at the

receivers to a stored copy of itself (correlation

ELECTRICAL ELECTRICAL
OR OPTICAL OR OPTICAL ..
O process and characteristic of spread spectrum
OATA OPTICAL OFTICAL TATA
SOURCE | . .
Thabion | DECOOER communications) and to a threshold level at the

comparator for the data recovery. (Fig.1)
Figure 1. Fibre optic communications system using optical codec

Actually in such a system, there are N transmitters and receivers pairs as users that the set of
OCDMA pulse sequences essentially become a set of address codes or signature sequences for

the network which is shown in Figure 2.

ooncn 1 )
oA 1 y T
I *] Bmmo
DALA I PNt OPFTCA. OATA
BSOUNCE [ ) COMA
'y ' pRooEn oo0En l' i
N
' CMNOM. |
N =N
OATA ' OFTCAL OPICAL I QDATA
SQURCE COMA. CONA
N SO00ER DECODER "

i 1
M L
| §
Figure 2. Schematic diagram of an OCDMA communications system
The theoretical available bandwidth in a standard single-mode optical fibre invites us to use it
in an advantageous manner to the full usage of such great capacity. For local area networks we

can use Time-Division Multiple-Access (TDMA) but we are limited to a few Gbps by the

speed of current electro-optic technology and we need an exact synchronization between the
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users. Wavelength-Division Multiple-Access (WDMA) would be our next choice but
technology again cannot help us avoid the limitations of tuneable optical receivers, which
provide us just about an hundred different wavelengths. Although we can combine TDMA and
WDMA to get greater speed and flexibility, we really get a great deal of advantage when using
Optical Asynchronous Code-Division Multiple-Access (OACDMA) because we eliminate all
these problems and others, like channel allocation, channel degradation, security, fixed bit-rate.
With all this in mind we can undoubtedly consider OCDMA as a communication system which

deserves our attention for present research.
2. Aims and Objectives

Based on the mentioned motivations and because CDMA coding scheme has already been
applied into practical radio networks like Mobile Communication (3G) or Global Positioning
System (GPS), also deploying CDMA coding in optical channel and making benefit of huge

bandwidth with as less as possible interference would be the main aims of the project.

There are various types of interferences such as channel noise, thermal noise, users
simultaneous access to the network, etc. therefore in order to provide a secure and reliable
communication having a clear system performance in an acceptable standard specially dealing
with Multi-User Interference (MUI) reduction based on our design or code selection and

application would be the main task.
Objectives of the project principally could be pointed as following:
» Grasp CDMA method as multiple access
» Applying CDMA in Optical Communications Networks (OCDMA)
> Introduce novel system feature based on using alternative schemes than previously used
» Improving the system performance:
o Focused on MUI Suppression

o Noise Reduction
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3. Literature Survey

3.1. Spread Spectrum Communications

Spread spectrum (SS) communications systems have the characteristic attributes that the
needed transmission bandwidth is much greater than the baseband message signal bandwidth
and that the transmission bandwidth is determined by a spreading signal that is independent of
the message. Furthermore, the receiver will recover the signal by applying the same spreading
code which was in transmitted signal. The main advantage of such a system is interference
rejection both intentional and unintentional one. In addition to interference rejection, spread
spectrum system offers secure communication (hard to intercept), multi-user random access
and high resolution ranging. So by definition a transmission technique in which a pseudo-noise
code independent of the information is employed as a modulation waveform to ‘spread’ the
signal energy over a bandwidth much greater than the signal information bandwidth then at the
receiver the signal ‘despread’ using a synchronised replica of the pseudo-noise random code

(Fig.3). Two main spread spectrum topologies of all are discussed in the following:

instantaneously: broadband

Figure 3. Message signal energy spread on bandwidth (DSSS)

3.1.1. Direct Sequence Spread Spectrum (DSSS)

A pseudo-noise (PN) sequence pn, generated at the modulator is used in conjunction with an
M-array PSK modulation to shift the phase of the PSK signal pseudo-randomly at the chipping
rate R, (=1/T.) that is an integer multiple of the symbol rate Rs (=1/Ts) (Fig.4). The transmitted
bandwidth is determined by the chip rate and by the baseband filtering. The implementation
limits the maximum chip rate R; (clock rate) and thus the maximum spreading. The PSK

modulation scheme requires a coherent demodulation. A short-code system uses a PN code
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length equal to a data symbol, while a long-code system uses a PN code length that is much
longer than a data symbol, so that a different chip pattern is associated with each symbol.
(Fig.5)

DSSS

Spreading

M-PSK
Modulator

baseband bandpass
Figure 4. DSSS system concept
| symbol Lymbol |

C PR

1 1 1
U Uy U o T ULy U
%mdx _I_H_ J 5 I Y IH_ - TUTUL UL

. gl
NGTC ;C NCTC
chi, chij
) short code . ’  longcode
(a) (b)

Figure 5. DSSS -a) Short-Code —b) Long-Code systems
3.1.2. Frequency Hopping Spread Spectrum (FHSS)

A pseudo-noise (PN) sequence pn, generated at the modulator is used in conjunction with an
M-array FSK modulation to shift the carrier frequency of the FSK signal pseudo-randomly, at
the hopping rate T, (=1/R;) referred to as dwell time. FHSS divides the available bandwidth
into N channels and hops between these channels according to PN sequence. At each frequency
hop-time the PN generator feeds the frequency synchroniser a frequency word FW (a sequence
of n chips) which dictates one of 2" frequency positions fy;. Transmitter and receiver follow the

same frequency hop pattern. (Fig.6)
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™ mModulator Modulator
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code n FwW > i
RF
i paseband bandpass - ¢ Wgs=N. AT,
(a) (b)

Figure 6. FHSS —a) System concept -b) Frequency hopping during the bandwidth

The transmitted bandwidth is determined by the lowest and highest hop positions and by the
bandwidth per hop position (Afc). For a given hop, the instantaneous occupied bandwidth is
identical to bandwidth of conventional M-FSK, which is typically much smaller than W,,. So
the FHSS signal is a narrowband signal, all transmission power is concentrated on one channel.
Averaged over many hops, the FH/M-FSK spectrum occupies the entire spread spectrum
bandwidth. Because the bandwidth of a FHSS system only depends on the tuning range, it can

be hopped over a much wider bandwidth than a DSSS system.

Since the hops generally result in phase-discontinuity (depending on the particular
implementation) a non-coherent demodulation is done at the receiver, while with slow hopping

there are multiple data symbols per hop and with fast hopping there are multiple hops per data
symbol.(Fig.7)

symbol symbol
—————
fo 11
o pe—— 4 fre I I e
frs - — T e +
fra b f, =/ — ¥ ]
far ju— = < ofyy
S n1
Tn 1';"; Ta Te
. chip ]
fast hopping slow hopping ™"
(a) (b)

Figure 7. FHSS —a) Fast hopping -b) Slow hopping
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3.2. Multiple Access Systems

Code Division Multiple Access (CDMA) is a method of (wirelessly) multiplexing users by
distinct (orthogonal) codes. All users can transmit at the same time, and each is allocated the
entire available frequency spectrum for transmission. CDMA is also known as spread spectrum
multiple access (SSMA). CDMA require neither the bandwidth allocation of FDMA nor the
time synchronisation of the individual users needed in TDMA. A CDMA user has full time and
full bandwidth available, but the quality of the communication decreases with the number of

users (BER increases).

As it can be seen from the Figure 8, each user has its own PN code, uses the same RF

bandwidth and transmits simultaneously (synchronous or asynchronous).

Figure 8. CDMA Network Concept

Correlation of the received baseband spread spectrum signal rx, with the PN sequence of userl

only despread the signal of userl. The other users produce noise N, for userl. (Fig.9)

Figure 9. Power distribution on the spectrum and despreading userl
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3.3. Codes

In OCDMA systems with incoherent signal processing we are obliged to use signature
sequences composed of only zeros and ones. Bi-polar codes used currently on radio networks
are infeasible so we need to devise a new kind of codes which satisfy this requirement and the
acceptable cross and auto correlation conditions. Optical orthogonal codes (OOC) is a family
of unipolar (0,1) sequences characterised by a quadruple (n, ®, A,, Ac) where n denotes the
sequence length , w its weight ( the number of 1s) then 4, and A, the maximum value of the out-
of-phase auto and cross correlation respectively. OOCs are closely related to constant-weight

error correcting codes and difference sets.

At the same time we can focus our attention on prime sequences (PC), extended prime

sequences (EPC) and their performance improvements against OOC.

Another level of complexity and performance improvement can be achieved when using Turbo
Codes (TC) and their performance evaluation on OCDMA systems, since this is a relatively

new technology, some new studies of TC applied to OCDMA are worthwhile to study as well.

A field of research is also estimation of interference at the receiver. It has been shown that the
system performance increases dramatically when using chip-level detection and/or blind
detection. Chip-level detection system performance when using both PPM and OOK regarding
MUI with receiver shot noise, blind detection and interference suppression Avalanche Photo
Detector (APD) receivers and interference estimation used to choose an optimum decision

threshold level.
4. Task and Time Management

4.1. First Step

Last three months have been successfully dedicated to study the fundamental and very essential

materials. As an achievement, I have fully understood:

» Spread Spectrum Communications: focused on two main methods of signal spreading
DSSS and FHSS

» Digital Modulations: various signal and pulse modulations, applications and properties
» Source and Channel Coding: different codes and objectives

> CDMA: system concepts and structures as a multiple-access protocol

SONY EXHIBIT 1005 — 0595



SR UNIVERSITYOF
B BIRMINGHAM

3" Month Report on Optical CDMA Networks

4.2. Second Step

For next 6 months, I still need a lot more details about CDMA and coding so I have to expand
my knowledge in this field especially to implement the software simulation using MATLAB to
understand well enough the coding features, modulation and spreading methods altogether.
Finally well-developed selections of the methods from each part for the project would be
considered. Furthermore, I am going to complete the initial studying of the fundamentals of

optical field of research as soon as possible such as:
» Optical Sources and Transmitters
» Optical Fibre as a Channel
» Optical Detectors and Receivers
» Noise in Optical Devices and Systems

Finally at the end of 9 months, I would experiment most of the main concepts of OCDMA and

face a new overview. Figure 10 illustrates time and task management progress graphically.
S. Conclusion

To sum up, as tracked in this report the project is in under well control and follows the plan as
expected and more importantly a strong foundation of literature has been built. During the few
months later, computational and simulation concepts will be implemented and can be realised

where the project goes by the hope that a chance of novelty will also be achieved.
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This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

(] BLACK BORDERS
U IMAGE CUT OFF AT TOP, BOTTOM OR SIDES
U FADED TEXT OR DRAWING
U BLURRED OR ILLEGIBLE TEXT OR DRAWING
U SKEWED/SLANTED IMAGES
/
E{COLOR OR BLACK AND WHITE PHOTOGRAPHS
(] GRAY SCALE DOCUMENTS
U LINES OR MARKS ON ORIGINAL DOCUMENT
U REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

O OTHER:

IMAGES ARE BEST AVAILABLE COPY.

As rescanning these documents will not correct the image
problems checked, please do not report these problems to
the IFW Image Problem Mailbox.
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U demark Oﬁ"loe;. US DEPARTMENT OF COMMERCI
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10/648,012
TRANSMITTAL Filing Date 08/26/2003
FORM First Named Inventor Woolfork, C. Earl
Art Unit 2615

Examiner Name
(to be used for all correspondence after initial filing) Flanders, Andrew C.

Attorney Docket Number W003-4000 j

k Total Number of Pages in This Submission

ENCLOSURES  (Check all that apply)

After Allowance Communication to TC
Fee Transmittal Form

I:I Fee Attached

Amendment/Reply
After Final

Affidavits/declaration(s)

Extension of Time Request

Drawing(s)

Appeal Communication to Board

Licensing-related Papers of Appeals and Interferences

" Appeal Communication to TC
Petition (Appeal Notice, Brief, Reply Brief)
Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

<]

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

D000 O

Terminal Disclaimer

Express Abandonment Request Request for Refund

OO0000 00

Information Disclosure Statement CD, Number of CD(s)

D Landscape Table on CD

Certified Copy of Priority Remarks |
Document(s)
Reply to Missing Parts/ EXPRESS MAIL LABEL NO.: EB 069229393 US

OO0 4Jdd

Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

7 SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
Firm Name
The Patel Law Firm, P.C.
Signature .
Prnted name Natu J. Patel
= Date 11/29/06 I Reg. No. |39,559
( CERTIFICATE OF TRANSMISSION/MAILING ‘ \

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

the date shown below:

5 e
Signature AjZ?Z OCZ—L’
Qped or printed name | Natu J. Patel Date [11/29/06 ' /

This collection of information is required by 37 CFR 1.5. 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 and1.14. This collection is estimated to 2 hours 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-PTO-9199 and select option 2.
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Response to Office Action of October 02, 2006
Attorney Docket No. W003-4000

CERTIFICATE OF EXPRESS MAIL

I hereby certify that this paper (along with any paper referred to as being

attached or enclosed) is being deposited with the United States Postal Service on the
date shown below with sufficient postage via EXPRESS MAIL in an envelope

addressed as follows (Express Mail Label No.: EB 069229393 US):

Mail Stop AF
Commissioner for Patents
Post Office Box 1450
Alexandria, Virginia 22313-1450

W@LL_/ /1/27/o£

Natu J. Patel, USPTO Reg. No. 39,559 Date: November 29, 2006

SONY EXHIBIT 1005 — 0601



PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032

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.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 10/648,012 08/26/2003 | [ To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALLENTITY [X]  ©oR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). o (c))
[] sEARCH FEE
(37 CFR1.16(k). (). or (m) N/A N/A N/A N/A
D EXAMINATION FEE
(37 CFR118(0), (B} or (2) N/A N/A N/A N/A
(T3?TC/-\F|;??_1%I('I\;I)S minus20= | * X$ = ORI xs =
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h) minus 3 = xX$ = Xs =
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A3F7’Fg_,:l(éA1T1lgN SIZE FEE is $250 ($125 for small entity) for each
¢ 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[:l MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL

APPLICATION AS AMENDED - PART Il

OTHER THAN
olumn olumn olumn
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHES T
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
— | 11/29/2006 | \rrer PREVIOUSLY EXTRA RATE ®) | Fee (5) RATE (3) FEE ($)
pd AMENDMENT PAID FOR
Lu E— —
s I?gg" (@7 CFR * 48 Minus | = 48 =0 X $25= 0 OR [ xs =
o
z e ~ 19 Minus | ~+19 =0 X $100 = 0 OR[|xs =
= | [ appiication Size Fee (37 CFR 1.16(s))
< ==
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L 0 OR  ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHES T
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE®) | reE (5 RATE (3) FEE ($)
- AMENDMENT PAID FOR
zZ Total (37 cFrR % i - - = =
T IERE) Minus = X$ = OR I xs =
= [ Independent . : . _ _
= [raepersert) Minus N Xs - or [xs -
& | [ appiication size Fee (37 cFR 1.16(s))
=
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR  ADDL
FEE FEE

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** 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.

Legal Instrument Examiner:
carol barnes

This collection of information is required by 37 CFR 1.16. 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, 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 DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

I APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. —I
10/648,012 08/26/2003 C. Earl Woolfork W003-4000 3337
48162 7590 12/27/2006 C i .
| EXAMINER
THE PATEL LAW FIRM, P.C. I
2532 DUPONT DRIVE FLANDERS, ANDREW C
A 92612
IRVINE, C | ART UNIT l PAPER NUMBER |
2615
| MAIL DATE | DELIVERY MODE I
12/27/2006 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

PTOL-90A (Rev. 10/06)
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P Application No. _Applicant(s)
Advisory Action 10/648,012 WOOLFORK, C. EARL
Before the Filing of an Appeal Brief Examiner Art Unit
Andrew C. Flanders 2615

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 29 November 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. X The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of
this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3)
a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following
time periods:

a) D The period for reply expires months from the mailing date of the final rejection.

b) |Z| The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN
TWO MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee

have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee

under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed,

may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. [[J The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since
a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3.[X) The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because

(a)[X] They raise new issues that would require further consideration and/or search (see NOTE below)

(b)[[] They raise the issue of new matter (see NOTE below);

(c) ] They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

(d)[J They present additional claims without cancehng a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).

4.[] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL- 324)

5. ] Applicant’s reply has overcome the following rejection(s):

6. [] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the
non-allowable claim(s).

7.3 For purposes of appeal, the proposed amendment(s): a) E will not be entered, or b) [] will be entered and an explanation of

- how the new or amended claims would be rejected is provided below or appended.
The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected: 1,4,6.7 and 10-53.
Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

8. [] The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and
was not earlier presented. See 37 CFR 1.116(e).

9. [ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

10. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

11. [ The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

12. [ Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
13. {J Other:

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-06) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20061221
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Coniinuation Sheet (PTO-303) . Application No. 10/648,012

Continuation of 3. NOTE: The claims contain amendments that change the scope of the claims and will require further search and or

consideration.

SINHTRAN EXAMINER

SUPERV\SORY PATENT
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pp}.sanon Serial No. 10/648,012
Response to Office Action of May 17, 2006
Attomey Docket No. W003-4000 :

‘(Express Mall Label No.: ET6150780368US )

' THE UNITED STATES PATENTAND TRADEMARK OFFICE

ApplicationNo.: - '10/648,012 .

Applicant: WOOLFORK, C. Earl

Filing Date: : 08/26/2003 ,

Title: WIRELESS DIGITAL AUDIO MUSIC SYSTEM
TC/AU.: - . 2615 . S
Confirmation No.. 3337

Examiner: FLANDERS, Andrew C. -

DocketNo. - WO003-4000

./ Mail Stop AMENDMENT

Commissioner for Pate'nts
Post Office Box 1450 -
Alexandria, Virginia 22313 1450

RESPONSE TO OFFICE ACTION

Dear Sir:

In response to the Ofﬁce Action of May 17, 2006 please amend wnthout prejudnce
the above-ldennﬁed patent application as follows: -

Amendments to the Specification begm on page 2 of this paper

Amendments to the Drawmgs begin on page 11 of this paper.

Amendments to the Claims are reflected in the: hstmg of clanms, whxch begms on page
12 of this paper. ,

: RemarkslArguments‘ begin on page 36 of this paper.

(@8/17/2006 TABDEL RY-BOVI0067 10648042 _

12/29/2006 SFELEKEL 00000006 10648012

01 FC:2201
02 'FC:2202

ot O Page 1 of 40

Refund Ref: 0030036822

12/29/2006

Credit Card Refund Total: $500. 00

o XXXXXXXXXXXX9167
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| Cevision
The Patel Law Firm

A Professional Corporation

2532 Dupont Drive, Irvine, CalifomiaA92612 704 0EC -5 Rl 07
Tel: (949) 955-1077 - Fax: (949) 955-1877 ‘
NPatel@thePatelLawFirm.com

November 30, 2006

United States Patent and Trademark Office
Mail Stop 16 '
Director of the USPTO

. P.O. Box 1450

Alexandria, Virginia 22313-1450

Re: Application No.: 10/648,012
Our File No.: W003-4000

Dear Sir or Madam:;

This letter is in reference to the Patent Application Fee Determination Record
(“Fee Record"), a copy of which is enclosed.

On August 15, 2006, this office filed a Response to Office Action of May 17, 2006
and paid $2,100 in filing fees. Based on the Fee R e correct amount that was
due was $1,600. We would appreciate if a refund fozlssoo 5§as credited back to us, and
deposited directly in our USPTO Deposit Account, Nu 0-4010. .

Thank you for your prompt attention to this matter. Should you have any
questions, please do not hesitate to contact us.

Very truly yours,
The Patel Law Firm, P.C.

Natu J. Patel

Enclosure
NJP/ec
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Agplication ot Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD -
' . Effective Jeimuary 1, 2008 : [d vdg Ol

CLAIMS AS FILED - PART | SMALL ENTITY | OTHER THAN

(c_gh_:mf_u_l. o TYPE 0. OR SMALLENTITY
TOTAL CLAMS : RATE | FEE RATE | FeE -
i FOR . NUMBER FILED BasIC FEE] 375.00 fop|pAsic Fee] 750.00
TOTAL CHARGEABLE GLAMS | < minus 20= |* p’ x$9= | - |lor] xste=
N B .
 BoEPENDENT cLAMs 2 muwsds| of X42= “ lorl X84s .
MULTIPLE DEPENDENT CLAIM PRESENT ' O . .
+140= OR{§ +280=
'Hmdaereneeheommtislessthanzero.emar'O'heulumnz  ToTAL fzis OR ' TOTAL
. CLAiﬁSASAMEND@ PART II o " OTHER'THAN
) Colul . w SMALL ENTITY OR SMALL ENTITY
. ADD} : ADDI-
' REMANING NUMBER | pRESENT .
ig APTER PREVIOUSLY | | XTRA rate |nionat] | mare {vionat
| , MENT. PAID FOR i | _FEE | FEE.
oL wis | 20 78 | [ % |70 Jou| -
e e 1 _Mene |70 -4 1 FERTIRY Jouf s
FIRSY PRESENTATION OF MULTIPLE DEPENDENT GLAM _ -—
. . . ) +140s for] +280=
. Mﬁo"mﬁsu._
ADDI- ~1 Aooi-
TIONAL RATE § TIONAL
_ FEE _FEE
: skl __jon} x#t8=
indopendent [0 . I - e | lor e
FAST PRESENTATION OF MULTIPLE DEPENDENT CLAM g 2
. : +140= | lor}{ +280s
.. S S : : ADOTT, FEE bowimand OFY ADOIT. FEE
e REMAINING " NuMBER | pemsent ADDI- | ADDI-
‘ ©  AFTER | PREVIOUSLY | EXTRA RATE JTIONAL RATE | TIONAL
X . AM ) PAID FOR R FEE | . FE ‘
D SO S S S | sy i e
= - - —1= ' .
msrpmanmouapuuwmmum Xaz: Jor{ Xes=
R \-.,.‘ , S .' t“o.q . m ; Dy .
'vhuwyhmmmmmmhmaw’&'«hma e 13 2 "--m .
% § 0 Highast For W TRIS SPACE & less than 200 : IOR :
Wmiwmm:ﬂwumsrmamm:’xw ADOIT. FEE ADDT. PeB e
mﬂwmnwwy amwmhmwmmmmﬁowbmmhmam :
. . . - I’*m N e’
MY IR
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PTO/SB/21 (07-06)
Approved for use through 09/30/2006. OMB 0651-0031
. Us. Pate_nt anq Trademark Office; U.S. DEPARTMENT OF COMMERCE
I r.
Application Number

10/648,012
TRANSMITTAL Filing Date 08/26/2003
FORM First Named Inventor * | Woolfork, C. Earl
Art Unit 2615

Examiner Name
(to be used for all correspondence after initial filing) Flanders, Andrew C.

Attorney Docket Number

k Total Number of Pages in This Submission 79 W003-4000 )

ENCLOSURES  (Check all that apply)

D After Allowance Communication to TC
Fee Transmittal Form

I:I Fee Attached

Amendment/Reply
After Final

Affidavits/declaration(s)

Extension of Time Request

Drawing(s)

Appeal Communication to Board

Licensing-related Papers of Appeals and interferences

" Appeal Communication to TC
Petition (Appeal Notice, Brief, Reply Brief)
Petition to Convert to a
Provisional Application
Power of Attorney, Revocation

Change of Correspondence Address

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

D000 ooy

Terminal Disclaimer

Express Abandonment Request Request for Refund

OO0000 0o

Information Disclosure Statement CD, Number of CD(s)

I:] Landscape Table on CD

Certified Copy of Priority | Remarks |
Document(s)
Reply to Missing Parts/ EXPRESS MAIL LABEL NO.: EB 069222608 US

I I D |

Incomplete Application -
Reply to Missing Parts '
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
The Patel Law Fim, P.C.
= 2

o

Signature /\M Wﬂ——(

Printed name

Natu J. Patel

Date 1129107 ] Reg. No. |39,559

[ CERTIFICATE OF TRANSMISSION/MAILING x

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below:

Signature M %—_’(
wped or printed name | Natu J. Patel Date |1/29/07 )

This collection of information is required by 37 CFR 1.5. 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 and1.14. This collection is estimated to 2 hours 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-PTO-9199 and select option 2.
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Application Serial No. 10/648,012
Supplemental After Final Response to Office Action of October 02, 2006
Attorney Docket No. W003-4000

\PE

° CERTIFICATE OF EXPRESS MAIL

JAN 2 9 2007

-

attached or enclosed) is being deposited with the United States Postal Service on the

I hereby certify that this vpap‘er (along with any paper referred to as being

date shown below with sufficient postage via EXPRESS MAIL in an envelope

addressed as follows (EXPRESS MAIL LABEL NO.: EB 069222608 US ):

Mail Stop AF
Commissioner for Patents
Post Office Box 1450
Alexandria, Virginia 22313-1450

At P

Natu J. Patel, USPTO Reg. No. 39,559 Date: January 29, 2007
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Application Serial No. 10/648,012 ’
Supplemental After Final Response to Office Action of October 02, 2006
Attorney Docket No. W003-4000

EXPRESS MAIL LABEL NO.: EB 069222608 US -
THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 10/648,012

Applicant: WOOLFORK, C. Earl

Filing Date: 08/26/2003 _

Title: WIRELESS DIGITAL AUDIO MUSIC SYSTEM
TC/A.U.: 2615

Confirmation No. 3337

Examiner: FLANDERS, Andrew C.

Docket No. W003-4000

Mail Stop AF

Commissioner for Patents.
Post Office Box 1450
Alexandria, Virginia 22313-1450

SUPPLEMENTAL AFTER FINAL RESPONSE
TO OFFICE ACTION

Dear Sir:

In response to the Final Office Action of October 2, 2006 and Advisory Action
of December 27, 2006, please amend without prejudice the above-identified patent
application as follows:

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims, which begins on page

4 of this paper.

Remarks/Arguments begin on page 19 of this paper.

Page 1

SONY EXHIBIT 1005 — 0611



Application Serial No. 10/648,012
Supplemental After Final Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

AMENDMENTS TO SPECIFICATION:

Please amend paragraph [0010] as follows:

Particularly, the received spread spéctrum signal may be communicated to a 2.4

GHz direct conversion receiver or module 56. A—frequency—~shiftkeying—(FESK)

spectrum—(EHSS)—system—choice- Referring to Figures 1 through 4, the spread
spéctrum modulated signal from transmit antenna 24 may be received by recei?ing
antenna 52 and then processed by spread spectrum direct conversion feceiver 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 aﬁd cdmmﬁnicated to a wideband bandpass
filter (BPF). The battery powered receiver 50 may utilize embeddéd fuzzy logic (as
graphica}ly depibted in Figures 1, 4) to optimize the bit detection of the received user
code. The down con;/erted outputAsignal of direct conversion receiver or module 56
may be summed in receiver summing element 58 with a receiver code generator 60
signal. The receiver code generétor 60 may contain the same unique wireless
transmiséion of a signal code word that was transmitted by audio transmitter 20 specific
to a particular user. Other code words from wireless digital audio. syétems 10 may
appear as noise to audio receiver 50. This may also be true for 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
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‘may be proce_ssed by a 64-Ary demodulator 62 to demodula_lte 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 channel enéoder 38 in audio
transmitter 20. A source decoder 68 may further decode the coding applied by encoder

36.
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AMENDMENT TO CLAIMS:

This listing of claims will replace all prior versions, and listings, of claims in the

application.

Listing of Claims:

Claims 1 - 18 (canceled).

19. (Previously Pres_ented) A wireless digital audio system, éomprising:
-at least one audio source;
at least one digital audio transmitter operatively coupled to said at least one
‘audio source, said at least one audio transmitter comprising:
a first analog low pass filter receiving audio output from said af least one
audio source;
a digital low pass filter;
an analog-to-digital converter (ADC) operatively coupled between said
first analog and digital low pass filters;
a first encoder receiving output from said digital low pasé filter and
being configured to réduce intersymbol interference (ISI);
a second channel encoder operatively coupled to said first encoder and
adapted to reduce transmission errors;

a digital modulator operatively coupled to said second channel encoder;
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.and
a differential phase shift key (DPSK) module receiving output from said
digital modulator and being conﬁgured for direct sequence spread spectrum (DSSS)
communication, said DPSK module transmitting a corresponding DSSS signal;
at leasf dne audio receiver configured for digital wirelessAcommimication with
said at least one audio transmitter and utilizing embedded fuzzy logic to optimiie digital
signal processing, said at.least ‘one aﬁdio receiver comprising:
a band pass filter (BPF) configured to process said transmitted DSSS
signal;
a direct conversion module feceiving output from said BPF and being
conﬁgured to capture the correct bit sequence embedded in said processed DSSS signal;
~a digital demodulator adapted to process output from said direct
conversion module; |
a Viterbi decoder oberatively coupled fo said digital demodulator and
generating a corresponding digital output;
a source decoder processing said digital output ﬁom said Viterbi decoder
and being configured to decode the digital signal encoded by said first encoder;
a second analog low pass filter; and
a digital-to-analog converter (DAC) operatively coupled between said source
decoder and said second analo'g low pass filter, said- second analog low pass filter

generating an audio output corresponding to the decoded and converted digital signal;

and
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at least one module adapted to reproduce said generated audio output, said audio
output having been wirelessly transmitted from said at least one audio source to a user

without interference from other users or wireless devices.

20. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said BPF is a wideband BPF.

21. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said modulator is a 64-Ary modulator.

22. (Previously Presented) The wireless digital audio sysiem of Claim 19,

wherein said demodulator is a 64-Ary demodulator.

23. (Previously Presented) The wireless digital audio system of Claim 19,

wherein said generated audio output is in the approximate range of 20 Hz to 20 kHz.

24. (Previously Presented) The wireless digital audio system of Claim 19,
wherein said spread spectrum signal is transmitted at about 2.4 GHz via an omni-

directional antenna.

25. (Previously Presented) The wireless digital audio system of Claim 24,

wherein said spread spectrum signal is transmitted at a power of about 100 milliwatts or
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Supplemental After Final Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000 : ‘

less.

26. (Previously Presénted) The wireless digital audio system of Claim 19,

wherein said ADC is a 4-bit analog-to-digital converter. _

27. (Previously Presented)> The wireless digital audio system of Claim 19,

wherein said at least one audio source is a portable audio player.

28. (Previously Presented) The wireless digital audio system of Claim 19,
wherein said at least one audio reproducing module includes at least one headphone

speaker.

29. (Previously Presented)The wireless digital audio system of Claim 19,
wherein said BPF is operatively coupled to at least one antenna configured to receive

said transmitted DSSS signal.

30. (Previously P.resented) A wireless digital audio systefn, comprising:
at least one audio source;
at least .one digital audio transmitter operatively coupled to said at least one
audio source, said at least one audio transnﬁtter comprising:
a first analog low pass filter receiving audio output from said at least one

audio source;
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a digital low pass filter;

an analog-to-digital converter (ADC) operatively coupled between said
first analog and digital lox;v» pass filters;

a first encoder receiving output from said digital low pass filter and
being configured to reduce intersymbol interference (ISI);

a second channel encoder operatively coupled to said ﬁrs; encoder and
adapted to reduce transmission errors;

a digital modulator operatively coupled to said second channel 'encoder;
and

a differential phase shift key (DPSK) module receiving output from said-
digital modulator and being configured for direct sequence spread kspectrum (DSSS)
communication, said DPSK module transmitting a correspoﬂding DSSS signal,

at légst one audio receiver configured for digital wireless cominunication with

said at least one audio tranémitter and utilizing embedded .fuzzy-log'ic to optimize digital.
signal processing, said at least one audio receiver comprising:

a band pass filter (BPF) configured to process said fransmitted DSSS
signal; |

a direct conversion module receiving output from said BPF and being
configured to capture the correct bit sequence embedded in said processed DSSS signal;

a digital demodulator adapted to process output from said direct

_conversion module;

a Viterbi decoder operatively coupled to said digital demodulator and
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generating a corresponding digital ouﬁut;
a source decoder processing said digital output frbm said Viterbi decoder
and being configured to décode the digital signal encoded by said first encoder;
a second analog low Ip_ass filter; and
a digital-to-analog converter (DAC) operatively coupled between said
source decoder and said sécond analog low pass filter, said second aﬁalog low
pass filter generating an audio output corresponding to the decoded and
converted digital signal;
at least one module adapted to amplify said generated audio output; and
at least one module adapted to reﬁrpduce'said aﬁpliﬁed audio output, said audio
output having been wirelessly transmitted from said at least one audié >source to a user

without interference from other users or wireless devices.

31. (Previously Presented) The wireless digital audio system of Claim 30,
wherein said at least .one audio amplifying module includes at least one power
amplifier, said at least one power amplifier being configured to provide a low distortion

audio signal output.

32. (Previously Presented) The wireless digital audio system of Claim. 31,
wherein said at least one audio reproducing module includes at least one headphone
speaker, said at least one headphone speaker receiving said low distortion audio signal

output from said at least one power amplifier.

Page 9 of 30

SONY EXHIBIT 1005 - 0619



Application Serial No. 10/648,012 »
Supplemental After Final Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

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

at least one .audio' sdurce; | |

at least one digital audio transmitter operatively coupled to said af least one
audio source;

at leést one audio receiver adapted for digital wireless communication with said
at least one audio transmitter, each'.of said at least one digital audio transmitter and
receiver being configured for code division multiple access (CDMA) communication;
and

at least one module édapted to audibly reproduce said processed CDMA signal,
said CDMA communication configuration providing a user with independent audio

reproduction free of interference from other users or wireless devices.

34, (Previously‘ Présented) A wireless digital audio system, comprising:

at least one audio source;

at least one digital audio transmitter operatively coupled to said at least one
audio source;

at least one audio receiver adépted for digital wireless cothunication with said
at least oné audio transmitter, each of said at least one digital éudio‘ transmitter and
receiver being configured for code division multiple access (CDMA).communication;

at least one module adapted to amplify said processed CDMA signz;ll; anq

at least one module adapted to audibly reproduce said amplified signal, said
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CDMA communication configuration providing a user with independent audio

reproduction free of interference from other users or wireless devices. .

Claims 35 - 36 (canceled).
37. (Previously Presented) The wireless digital audio system of Claim 33,‘

wherein said at least one audio source provides analog output in the approximate range

of 20 Hz to 20 kHz.

38. (Previously Preseﬂted) The wireless digital audio system of Claim 34,
wherein said ét least one audio source provides analog output in the approximate range
of 20 Hz to 20 kHz.

Claims 39 - 40 (canceled).

41. (Previously Presented) The wireless digital audio system of Claim 33,

wherein at least one of said digitai audio transmitter and receiver is battery-powered.

42. (Previously Presented) The wireless digital audio system of Claim 34,

wherein at least one of said digital audio transmitter and receiver is battery-powered.

43. (Previously Presented) A wireless digital audio system, comprising:
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at least one audid source;
at least one digital audio transmitter operatively coupled to said at least one
audio source, said at least one audio transmitter comprising: |
| a first analog low pass filter receiving audio output from said at least one
audio source;
a digital low pass filter;
an analog-to-digital converter (ADC) operatively coupled between said
first analog and digital low pass filters; | |
a first enéoder receiving output from said 'digital low pass filter and
being configured to reduce intersymbol interference (ISI);
a second channel encoder opefatively coupled to said_ﬁrst encoder and
adapted to reduce transmission erroré;
a digital modulator operatively coupled to said second’ channel encoder;
and
a differentia] phase shift key (DPSK) rﬁodule receiving output from said
digital modulator and being configured fo; direct sequence spread spectrum (DSSS)
communication, said DPSK module transmitting a corresponding DSSS sigﬁal;
at least one audio receiver configured for digital wireless communication with
said at least one audio transmitter, 'said_ at least one.audio receiver corﬁprising:
a band paés filter (BPF) configured to process said transmitted DSSS
signal;

a direct conversion module receiving output from said BPF and being
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configured to capture the correct bit sequence embedded in said processed DSSS signal;
a digital. demodulator adapted to process output from said direct
conversion module; |
a Viterbi decoder operatively coupled to said digital demodﬁlator aﬁd
generating a corresponding digital output;
a source decoder processing said digital output from said Viterbi decoder
and being conﬁgufed to decode the digitél signal encoded by said first éncoder;
a second analog low pass filter; and
a digital-to-élnalog converter- (DAC) operatively. coupled between said
source decoder and said second analog low pass filter, said second analog low
pass filter genefating an audio output corrésponding to the decoded and
converted digital signal; and
at least one module adaptéd to reproduce said generated audio output, said audio
output having been wirelessly transmitted from said at least one audio source to a user

without interference from other users or wireless devices.

44. (Previously Presented) A wireless digital audio system, comprising:
at least one audié source; |
at leasf one digital audio transmitter operatively coupled to said at least one
audio source, said at least one audio transmitter comprising:
a first @alog low pass filter receiving audio output from said -at least one

audio source;
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a digital low pass filter; -

an analog-to-digital converter (ADC) operaﬁvely coupled between said
.ﬁrst analog and digital low pass filters;

a first encoder receiving output from said digitél low pass filter and
being configured to reduce intersymbol interference (SI);

a second chaﬁnel encoder opera'\tivclyrcoupled to éaid first encoder and
adapted to reduce transmission errors;

a digital modulator operatively coupled to said second channel encoder;
and

a differential phase shift key (DPSK) rﬁodule receiving output from said
digital- modulator and being configured for dﬁect sequence spréad spectrum (DSSS)
comrﬁunication, said DPSK modﬁle transmitting a corresponding DSSS signal;

at least one audio receiver configured for digital wireless communication with

said at least one audio transmitter, said at least one audio reéeiver c_omprising:

a band pass filter (BPF) configured to process said transmitted DSSS
signal; |

a direct conversion rhodule receiving output from said BPF and being
configured to capture the correct bit sequence embedded‘ in éaid processed DSSS signal;

a digital dém‘odulator adapted to process output from said direct

conversion module;
a Viterbi decoder operatively coupled to said digital demodulator and

generating a corresponding digital output;
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a source decoder processing said digital output from said Viterbi decbder
and being conﬁgufed to'decode the digital signal encoded by sai& first encoder;

a second analog low pasé filter; and

a digital-to-analog converter (DAC) operatively coupled between ‘said
source decoder and said second analog low paﬁs filter, said second analog low
pass filter generating an audio output corresponding to the decoded and
converted digital signal; |
at léast one module adapted to amplify said generated audid output; and
at least one module adapted to reproduce said amplified audio output, said audio

output having been wirelessly transmitted from said at least one audio source to a user

without interference from other users or wireless devices.

45. (Previously Presented) The wirelessv digital audio system of Claim 43,
wherein said at least one audio source provides analog output in the-approximéte range

of 20 Hz to 20 kHz.

46. (Previously Presented) The wireless digital audio system of Claim 44,

wherein said at least one audio source provides analog output in the approximate range

of 20 Hz to 20 kHz.

47. (Previously Presented) The wireless digital audio system of Claim 43,

wherein at least one of said digital audio transmitter and receiver is battery-powered.
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48. (Previously Presented) The wireless digital audio system of Claim 44,

wherein at least one of said digital audio transmitter and receiver is battery-powered.

"~ 49. (Previously Presented) The wireless digital audio system of Claim 43,

wherein said at least one audio source is a portable music player.

50. (Previously Presented) The wireless digital audio system of Claim 44,

wherein said at least one audio source is a portable music player.

51. (Previously Presented) A wireless digiral audio transmitter, comprising:

a first analog low pass filter receiving audio output from at least one
audio source;

a digital low ‘pass' filter;

an analog-to-digital converter (ADC) operatively coupled between said
first analog and digital low pass filters; | |

a first encoder receiving output from said digital low pass filter and
being configured to reduce inrersymbol interference (ISI); |

a second channel encoder operatively coupled to said first encoder and
adapted to reduce tra_nsmiséion eITors;

a digital modulator operatively coupled to said second channel encoder;

and

Page 16 of 30

SONY EXHIBIT 1005 — 0626



Application Serial No. 10/648,012
Supplemental After Final Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

a differential phase shift key (DPSK) module receiving output from said
digital modulator and being configured for direct sequence spread spectrum (DSSS)

communication, said DPSK module transmitting a corresponding DSSS signal.

52. (Previously Presented) A wireless digital audio receiver, comprising:
a band pass filter (BPF) configured to process a transmitted DSSS sighal;
a diréct con\;ersion module receiving 6i1fput from said BPF and being
configured td capture the correét bit seqﬁence embedded in said processed DSSS signal;
a digital demodulator adapted to process oﬁtput from said direct
conversion module;
a Viterbi decoder dperatively coupled to said digifal demodulator and
generating a corresponding digital output;
" a source decoder receiving said digital oﬁtput from said Viterbi decoder
and ‘b'eing cdnﬁguredrto decode the digital signal encoded therein;
a second analog low pésé ﬁltef; and
é digital-to-analog converter (DAC) operatively coupled between said
source decoder and said Asecond analog low pass filter, said second analog low
pass filter generating an aﬁdio output cqrfesponding to the decoded and
converted digital signal, said audio output having been wirelessiy transmitted to

a user without interference from other users or wireless devices.

53. (Previously Presented) A wireless digital audio receiver utilizing embedded
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fuzzy logic to optimize digital signal processing, comprising:
a band pass filter (BPF) configured to process a transmitted DSSS signal;
a direct conversion module receiving output from said‘ BPF and bein‘g'
configured to capture the correct bit sequence embeddéd in said procéssed DSSS signal;
a digital demodulator" adapted to process output from said direct
conversion modulé; |
a Viterbi decoder operatively coupled to said digital demodulator and
generating a corresponding digital output;
a source decoder receiving said digital output from said Viterbi decoder
and being configured to decode the digital signal encoded therein;
a secoﬁd analog low paés filter; and
‘a digital-to-analog converter (DAC) operatively coupled betWeen’ said
source decoder and said: second analog low. pass filter, said second analog low
pass filter generating an éudio output corresponding to ihe decoded and
converted digital signal, said audio 6utput having been whgleésly transmitted to

a user without interference from other users or wireless devices.
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REMARKS/ARGUMENTS
Applicant has reviewed the Office Action of October 2, 2006 and made
amendments to the claims, as indicated hereinabove, to overcome the Examiner’s

objections and place the application in condition for allowance. No new matter has been

added.

RESPONSE TO AFFIDAVITS:

- DECLARATION

Examiner indicates that.the.D_eclaraiioﬁ filed by the 'Applicaht on August 15,
2006, regarding the limited battery life under 37 CFR 1.132, is insufficient to
overcome the rejection of the claims based upon the combination Qf Altstatt (U.S.
Patent 5,771,441) in view of Sehoti et al (U.S. Patent 5,946,343). Since the Examiner
indicated that some of the documents and data ‘sheets were uﬁeadable, a complete copy
ef the Declaration (“Declaration”) with Exhibits is fdrwarded once again, as EXHIBIT
_I Applicant apologizes to tﬁe Examiner for any incoeVenience this may have caused.

Nonetheless, in the interes; of moving forward with the prosecution, Applieant
has canceled those claims rejected using the combination of Altstatt (U.S. Patent
5,771,441) in view of Schotz et al (U.S. Patent 5,946,343). Specifically, Applicant
cancels Claims 1-18, 35-36 and 39-40 in this amendment without prejudice and without
acquiescing or agreeing to the grounds of rrejection. Applicant will, however, prosecute

these claims in a continuation application.

Page 19 of 30

SONY EXHIBIT 1005 — 0629



Application Serial No. 10/648,012
Supplemental After Final Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

Accordingly, the issues raised in the Office Action directed to the Declaration
filed by the Applicant on August 15‘,- 2006, no longer apply to the merits of pending
claims 19-34, 37-38 and 41-53.

However, since claims 1-18, 35-36, and 39-40 will be in_cluded in Applicant’s
continuing application, Applicaﬁt wishes to preserve his rights regarding these claims.

SECOND DECLARATION -

Examiner indicates that the second declaration (“Second D_eclaration”) filed by
the Applicant on August 15, 2006, regarding FSK and FHSS uﬁder 37 CFR 1.132, is
insufficient to overcome the rejection of the new matter (See Exhibit 5 to August 15, -
2006 Response).

According to the Examiner, the CDMA * overview provided by

www.telecomspace.com discloses the following three ways to spread the bandwidth of
a signal in CDMA.:

1) Frequency hopping (FHSS). The signal is rapidly switched between different
frequencies within the hopping bandwidth pseudo-randomly, and the receiver knows

before hand where to find the signal at any given time.

2) Time hopping (THSS). The signal is transmitted in short bursts pseudo-
randomly, and the receiver knows beforehand when to expect the burst.

3) Direct sequence (DHSS)._The digital data is directly coded at a much higher
frequency. The code is generated pseudo-randomly, the receiver knows how to generate
the same code, and correlates the received sig_nal with that code to extract the data.

Examiner asserts that the Applicant discussed the two ways to spread the

bandwidth (i.e. FHSS & DHSS) in the Second Declaration and since the website

‘discusses three, FHSS and DHSS are not inherent features of CDMA.
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In fhis regard, Applicant hereby wishes to clarify that the same website indicates
that the CDMA was commercially introduced in 1995, became oné of the world's
fastest-growing wireless technologies, and it is a form 6f Direct Sequence Spread
Spectrum communication. Applicant is hot claiming that he invented FHSS, THSS, or
DSSS. Applicant simply relied on a book entitled “Spread Spectrum Systems with
Commercial Applications” by a well known author Robert C. Dixon’s (“Dixon”), and
‘the Applicant provided excerpts of some relevant pages to the Examiner to clarify the
issue. The fact that the website indicated by the Examiner discusses ihree .approaches
to spread the bandwidth of the signal versus the two approaches pointed out by Dixon is
irrelevant, and even if relevant, the discrepancy by two known sources can be properly
explained. For example, on page 47, Dixon explains tﬁat “Simple time-hopping
modulation offers little in the way of interfefence rejection bécause a continuous carrier
at the signal center frequency can block c;ommunications effectively.” .And, this may
be the reason why Dixon has not elaborated on.TH-SS. A copy of the relevant page(s)
from Dixon is attached hereto as EXHIBIT - II.

However, since Applicant has canceled the subject matter indicated in this
Office Action as being new matter related to FSK and FHSS in paragraph [0010], the
issue raised by the Examiner with reference to Second Declaration is moot and no
longer applies to the merits of the pending claims 19-34, 37-38 and 41-53.

The Examiner points out the requirements set forth in MPEP Section 2112,
which are related to rejections based on inherency. Thé Applicant respectfull)./ submits

that the arguments presented by the Examiner with reference to inherency appear to be
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out of context. The Federal Circuit in Kennecott Corp. v. Kyocera Intern;, Inc., 835
F.2d 1419,1422 (Fed.Cir.1987) held that the doctrine of inherency provides that "[b]y
..., a

disclosing in a patent application a device that inherently performs a function,

patent applicant necessarily discloses that function ... even though they say nothing

concerning it." (emphasis added). To rely on this doctrine, the patentee must show that
"the missing feature is necessarily present, and that it would be so recognized by
persons of ordinary skill in the felevant art." Telemac Cellular Corp. v. Topp Telecom, |
Inc., 247 F.3d 1316, 1328 (Fed.Cir.2001). The same court further explained that to
apply the doctrine of inherency, the party relying on the doctrine must prove that the
challenged circumstance "inevitably occurs when the process steps ... are followed,"
Kooi v. DeWirt, 546 F.Zd 403, 409 (Cust. & Pat.App.1976), or are "inevitable."
Application of Wilding, 535 F.2d 631, 636 (Cust. & Pat.App.1976); see also Kropa v.
Robie, 38 C.C.P.A. 858, 187 F.2d 150, '154_55 (Cust. & Pat.App.iQSl) ("Inherency
does not mean that a thing might happen one out of twenty- times.... It must inevitably
happen for the doctrine to apply.".). In sum, the doctrine of inhérency vis satisfied
‘where the patent "inherently discloses the invention ... so that one skilled in the ért
could produce the results claimed in the [patent] simply by practicing thé [paten't],-i.e.,'
the result flows naturally from the express disclosures" of the patent. Rosco, Inc. v.
Mirror Lite Co., 139 F.Supp.2d 287 (E.D.N.Y.2001).

As stated above, www.telecomspace.com website indicates.that the CDMA was

commercially introduced in 1995, became one of the world's fastest-growing wireless

technologies, and it is a form of Direct Sequence Spread Spectrum communications.
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The Applicant has disclosed CDMA and explained how his invention works utilizing a
unique codeword that spreads the signal spectrum. Paragraph 0014 of the parent
application states that: “Modulation of the digital signal may be perfdrmed using direct

sequence spread spectrum communication technology. A 64-Ary modulator 42 may be

used for summation at summation element 46 with a transmitter code generator 44

signal to produce a high symbol rate, and a unique codeword that spreads the signal

spectrum.” (emphasis added). Paragraph 0016 of the parent application states that'
“This code division multiple access (CDMA) may be used to provide ea;:h user
independent of)eration. ”

| Based on the prosecution history, it is abundantly clear that the Applicant has .
disclosed the use of the CDMA technology to provide each user independent operation.
The three ways to spread the bandwidth of the signal, as explainéd on the website, is
simply a method to spread the bandwidth of the signal generated under CDMA. These
methods are sub-sets of CDMA protocol. When the Applicant disclosed CDMA and -
explained how his invention wo;ks utilizing a unique codeword that spreads the signal
spectrum, the Applicant, in eséeﬁce, has disclosed all the three ways (i.e. FHSS,
THSS, and DSSS) that would be so recognized by persons of ordinary skill in the
relevant art. If Applicant’s invention utilizes CDMA protocol, as expressly disclosed in |
paragraph 0016 of the parent application, it is also apparent to one skilled in the art that
there are only three ways to spread the bandwidth of a signal under the CDMA (i.e..
FHSS, THSS, and DSSS) and therefore .these three wéys are mﬁerent features of the

CDMA protocol. Without these methods for spreading bandwidth, CDMA protocol
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cannot be implemented and therefore these result (i.e. methods to spread the bandwidth)
flow naturally from the express disclosures of the ‘patent application (e “ ..
(CDMA) may be used to prdvide each user independent qperation. ” Paragraph 0016 of
the parent application). |

Based on the above, Applicant respectfully requests that the Examiner

withdraws his objections to the Second Declaration.

RESPONSE TO NEW MATTER REJECTIONS:

On pagel6 of the Office Action, the Examiﬁef alleges that‘ “a unique hope
pattern for each individual user” is not supported by the specification. In the interest |
;)f moving of mo_ving forward with the prosecution, Applicant has canceled Claims 1,
4; 6, 7 and 10-13. Specifically, Appliéant cancels Claims 1-18, 35-36_and 39-40 in this
amendment without prejudice and without acquiescing or agreeing to the grounds of
rejection. Applicaht will, however, prosecute these claims in a continuation
application. |

On page 6 of the Office Action, the Examiner éllcges that the' terms and
techniques disclosed in ;‘A frequency shift keying (FSK) modulation/detection
‘technique could be used given a frequency hopping spread spectrum (FHSS) system
choice” senteﬁce (FSK and FHSS) were not present in the parent disclosure or in the
current application’s disclosure and thus are new matter. _

Nonetheless, in the inte;est of moving forward with the prosecution, Applicant

has deleted the reference to FSK and FHSS from paragraph [0010] of the specification

Page 24 of 30

SONY EXHIBIT 1005 — 0634



Application Serial No. 10/648,012
Supplemental After Final Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

Awithout prejudice and without acquiescmg or agreeing to the grounds of objection.
Therefore Applicant respectfully .reﬁuests that the new matter objection pertaining to the
sentence “[A] frequency shift keying (FSK) modulation/detection technique could be
used given a frequency hopping spread spectrum (FHSS) system 'choice” be withdrawn.

Since the above identified sentence has been canceled, the objection to the

amendment March 14, 2006, should be withdrawn.

Claim Rejections Under 35 U.S.C. §112

The rejection of Claims 1, 4, 6, 10, 12 and 1.3 under 35 U.S.C. §112, first
paragraph, as failing to comply with the written description requirement, is respectfuily-
traversed.

As discussed above, in the interest of moving forward with the prosecution,
Applicant has canceled Claims 1, 4, 6, 10, 12 and 13 without prejudice.

Based on the above, Applicant respectfully requests that the 35 U.S.C. §112
rejection of Ciaims 1, 4, 6,10, ‘12 and 13 be withdrawn.

| The rejecrion of Claims 19-32, 43-53 under 35 U.S.C. §112, first paragraph, as
failing to comply with the writren description requirement, is respectfully traversed.

Examiner alleges that the Claims contain the limitations directed tQ DSSS,
which is not in the original specification nbr inherent as alleged by Applicant. The
Applicant has disclosed CDMA and explained how his invention works utilizing a
unique codeword that spreads the signal spectrum. Paragraph 0014 of the parent

application states that: “Modulation of the digital signal may be performed using direct
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sequence spread_spectrum communication technology.” The direct sequence spread

spectrum refers to DSSS. (emphaéis added).

Based 6n the above, Applicant respectfully submité that Claims 19-32 and 43-
53, are definite and comply with the writtén description requiremeﬂt and therefore
respectfully requests that the 35 U.S.C. §112 rejection of Claims 19-32, 43-53 be
withdrawn. |

In view of the above remarks, since Claims 19-32, 43-53 aré not rejected under
any cited references, Claims 19-32_a1_1d 43-53 are allowable.

The rejection of Claims 14 and 15 under 35 U.S.C. §112, second paragraph, is
respectfully traversed.. | |

Applicant has canceled Claims 14 and‘15. Based on this, Applicant respectfully
requests that the 35 U.S.C. §112 rejection of Claims 14 and 15 be withdrawn.

In view of the fbregoing amendments and remarks, Applicant respectfully

requests withdrawal of the §112 claim rejections.

Claim Rejections Under 35 U.S.C. §102

. The rejection of Claims 33 and 34 under 35 U.S.C. §102(¢) as being anticipated

by Lindemann (U.S. Patent Application 2004/0223622) is respectfully traversed.

Claim 33 recites

...at least one module adapted to audibly reproduce said processed
CDMA signal, said CDMA communication configuration providing a
user with independent audio reproduction free of interference from
other users or wireless devices. (Emphasis added)
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The above emphasized claim language is not taught or suggested by Lindemann.
Lindemann does not address reproduction that is interference free. Furthermore,
‘Applicant observes t.hat‘ Lindemann does not mention interference or address the
problem identified by Applicant and thus Applicant’s solution to prbvide a user with
independent audio reproduction free of interference from other u;vers or wireless
devices. Instead, Liﬁdemann is directed to digital wirvcless. loudspeaker system and the
delivery of signals to the speakers. | Thus, Lindemm is not dirf;cted fo a system
capable of (1) providing a user with independent audio réproduction; and (2)
reproduction free of interference from other users or wireless devices.

Claim 34 contains similar languége. Thus, the rgmarks set forth above in
relation to Claim 33 equally apply to Claim 34. |

Accordingly, Lindemann cannot anticipate Applicant’s Claims 33 and 34. For
at leést this reason, Applicant respectfully requests withdrawal of the rejection of
Claims 33 and 34 by Lindemann under 35 U.S.C. §102(e).

Dependent Claims 37 -and 41 depend directly 6r indirectly from independent
Claim 33. Furthermore, dei)endent Claims 38 and 42 dep’e_nd from independent Claim
34. These dependent clairns contain all of the limitations of indgpendent Claims 33 orv
34, thus, any rrejections .under 35 U.S.C. §§iO2 or 103 should be withdrawn by virtue

of their dependency from independent Claims 33 or 34.

Page 27 of 30

SONY EXHIBIT 1005 — 0637



Application Serial No. 10/648,012
Supplemental After Final Response to Office Action of October 2, 2006
Attorney Docket No. W003-4000

‘Claim Rejections Under 35 U.S.C. §103

As stéted earlief, Claims 1-18 and 35-36 aﬁd 39-40 have been canceled wimout
prejudice in this amendment and will bé filed in a continugtion appliéation. . Applicant
does not acquiesce or agree to the grounds of rejection of Claims 1-18; however,
because they have been cancelled, the basis of rejection of. these claim_s will not be
addressed.

The rejection of Claims 37 and 38 under 35 U.S.C. §103(a) as being
unpatentable by Lindemafm (U..S. Patent Application 2004/0223622) in view of Schotz
‘343 is respectfully traversed.

Schotz ‘343 is relied upon for a teaching of an analog output of 20 Hz to 20
KHz. However, Schotz ‘343 does not teach the deficiencies of Lindemann previously
described in relation to independent Claims 33 and 34. Hence, the combination of
Lindemann as modified Schotz ‘343 does not teach all thé limitations of the base Claims
(33 and 34) from which Claims 37 and 38 depend.

In view of the above remarks, the rejection of Claims 37 and 38 under 35
U.S.C. §103(a) as being impatentable by Liﬂdemann in view of Schotz ‘343 should be
withdrawn. | |

The rejection of Claims 41 and 42 under 35 ﬁ.S.C. §103(a) as béing '
unpatentable by Lindemann (U.S. Patent Apblication 2004/02236_22.) is respectfully
traversed. | |

Lindemann as modified by the Examiner does not teach the deficiencies

described in relation to independent Claims 33 and 34. Hence, Lindemann as modified
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does not teach the claimed invention since Lindemann as modified does not teach all the
limitation of the base Claims (33 and 34) from which Claims 41 and 42 depend.
In view of the above remérks, the rejection of Claims 41 an_d 42 under 35 U.S.C.

§103(a) as being unpatentable by Lindemann should be withdrawn.

Interview Summary in Compliance with MPEP Section 713.04

~ Applicant would like to thank Examiner Flanders for the courtesy extended
during the Interview of January 29, 2006. During the interview, Examiner Flanders
discussed the allowability of certain claims. Examiner Flanders decided to defer the

decision pending review of the Supplemental Response.
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Conclusion
No amendment made was related to the statutory requirements of patentability -

unless expressly stated herein.v No new claims have been added. Applicant believes
that the application, as presently amended, is in condition for allowancé.- If for any
reason the Examiner finds the application other | than in conditioﬁ for allowance,
Applicant respectfully requests tﬁe Examinér to call the undersigned attorney at the
telephone number listed vhérein. below to discuss any -steps neéessary for placing the
application in condition for éllowance.

Respectfully subnﬁtted,
THE PATEL LAW FIRM, P.C.

AN 4
Date: January 2_7 , 2007 @1

Natu J. Patel
USPTO Reg. No. 39,559

NJP/lv/ec

Enclosure: :

THE PATEL LAW FIRM, P.C.
2532 Dupont Drive

Irvine, California 92612-1524
Business: (949) 955-1077
Facsimile: (949) 955-1877
www.thepatellawfirm.com
NPatel@thePatelLawFirm.com
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certify i i i its) is beil i i United States
N iy that this comespondence (including Exhibits) is being deeogﬁed with the
A E;a;x?r‘!‘;‘iﬁ Service via Express Mail in an envelope addressed to the Commissioner for Patents, P.0. Box

450. Alexandria, VA 22313-1450, on August 15, 2006 (Express Mail Label No.: ET61 5079086US ).

NI =

Natu J. Patel

[N THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of C. Earl Woolfork .
Serial No. 10/648,012 | Group Art Unit: 2615
Confirm. No.: 3337 Examiner: Andrew C. Flanders
Filed: August 26, 2003 ’
For: WIRELESS DIGITAL AUDIO MUSIC SYSTEM

DECLARATION OF APPLICANT REGARDING LIMITED BATTERY LIFE
UNDER 35 USC Section 132

1, C. Earl Woolfork, being duly sworn, depose and declare as follows:

1. I am the Inventor of the above referenced patent application
(“Application”). I have personal knowledge of the following matter and if asked to i
testify, could and would testify competently, thereto.

2. Daphne Burton, my then attorney, conducted the interview with Examiner
Flanders and Supervisory Patent Examiner Tran (collectively “Examiners™) on June 13,

2006 regarding the pending office action dated May 17, 2006. I participated in that
interview.

3. During the interview, among other things, we discussed U.S. Patent No.
5,771,441 issued to Altstatt (“Alstatt” or “‘the 441 Patent”) and U.S. Patent No.
5,946,343 issued to Schotz (“Schotz™ or ““the 343 Patent™).

4, Examiners requested that I submit evidence in an affidavit under 35 USC
Section 132 explaining as to why the combination of Altstatt in view of Schotz is non-
operative due to limited battery life.

5. I am hereby submitting this affidavit and all the supporting documentation
to the Examiners for their consideration. -
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6. Altstatt’s invention is based on an analog technology and is operated by a

battery. Altstait recites that the maximum value of V is fixed by the battery voltage of
1.5 or possibly 3 volts (Column 8, lines 22-24). .

7. Schotz’ invention is based on digital technology. Schotz’s digital wireless
speaker system requires 120VAC at 60Hz. Schotz further states.that “[bjoth the
transmitter 22 and the receiver 24 have respective power circuits (not shown) that convert
input power (e.g., 120VAC at 60 Hz) into proper voltage levels for appropriate
transmitter and receiver operation.” Please refer to Column 14, lines 1-4. .

8. Exhibit A, attached hereto, lists the commercially available Integrated
Chip components (“IC Components”) that both Altstatt and Schotz identify in their
respective designs. Datasheets identifying electrical current requirements to operate the
IC Components are included in Exhibit B.

9. Alstatt cannot be combined with Schotz. However, even assuming such a
combination is possible, the Alistatt’s battery powered analog headphone system will
suffer from a significantly reduced playtime due to the power consumption of Schotz’s
numerous integrated circuit components, as articulated in the calculation spreadsheet
attached hereto as Exhibit C.

10. The “playtime” is defined as the time the invention can be operated
continuously before the battery must be changed or recharged. The playtime calculation
consists of simple unit conversions as defined in chapter one, problem 1.5 and solution
set of well known Theodore S. Rappaport‘s Wireless Communications Principles &

Practice textbook. The relevant pages from the textbook are attached herewith as Exhibit -
D.

According to Exhibit D, the formula for the playtime calculation is:
{((60minates/1hour) x BmA-h)/[(60 minutes/hour x 24 hour/day)(sum of IC currents in mA))]} x (24hour/day)

where B is the battery current capacity.

11.  As shown in Exhibit C, Altstatt’s portable invention will yield a playtime

greater than-10 hours when operated with a small battery having a current capacity of
50mA-h (50 milliamp-hours).

12.  If we were to hypothetically apply the same 50mA-h battefy capacity to
operate Schotz’s invention, Exhibit C further shows that the frequency hopping spread

spectrum (“FHSS”) system will operate for approximately six minutes, and the direct
sequence spread spectrum (“DSSS”) system will operate for approximately eleven
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minutes iri Please note that the FHSS
i beforereqmnngancwbat_teryo;arechatgedbaﬁery. n '

and DSSS system operations are constrained to the lowest device (transmitter or
receiver) operation tirne.

Date: ?A “'f’/ Dé

Page 3 of 3

SONY EXHIBIT 1005 — 0643



EXHIBIT A

US Patent Number:5,771,441 Issued to Altstatt

Number Component Description Reference
1 Transmitter,BA1404 column 5, lines 34-37
2 Receiver, TA7766AF column 8, lines 54-58
3 Receiver,TA7792F column 8, lines 54-58

US Patent Number:5,946,343 Issued to Schotz

1 Digital Signal Processor,DSP56002 column 14, lines 49-50
2 AJD converter, SAA7360 column 7, lines 1 1-12
3 Stereo Filter MPEG,SAA2520 column 14, lines 47-48
4 MPEG,SAA2521 column 14, lines 47-48
5 Modulator, RF2422 column 10, lines 17-18
6 Power Amplifier, TQ9132 column 10, lines 31-32
7 Phase Locked Loop,MC12210 column 10, lines 49-50
8 Voltage Controlled Oscillator,SMV2500 | column 14, lines 51-53
9 Low Noise Amplifier, MGA86576 column 11, lines 16-18
10 Digital Interface Transmitter,CS8402 column 1 1, lines 31-33
11 Digital to Analog Converter, TDA1305T | column 13, lines 57-59
12 Clock Recovery & Timing, TRU-050 column 12, lines 28-29
13 Demodulator,RF2703 column 12, lines 13-15
14 Microprocessor,PIC16C55 column 6, lines 63-66
15 DSSS Transmitter, CYLINK SSTX column 16, lines 62-64
16 DSSS Receiver,CYLINK Part#SPECTRE column 18, lines 4-5
17 Mixer,|IAM81008 column 11, lines 16-18
18 Channel Encoder/Decoder,SRT241203 | column 9, lines 25-26
19 Interleaver/De-interleaver, SRT-24INT column 9, lines 50-52 .
20 Optical Digital Receiver,HK-3131-01 column 7, lines 40-43
21 Optical Digital Transmitter, HK-3131-03 column 13, lines 15-17
22 Voltage Controlled Oscillator,M2 D300 column 8, lines 49-50
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US Patent Number:5,771,441 Issued to Altstatt

ROMH CO LTD

ltem Number 1: Transmitter, BA1404
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uUsS Patent Number:5,771,441 Issued to Altstaxt

TOSHIBA

|te..1»£umber2 Receiver, TA 7766AF

TA7766AF

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vcc=1.5V, fm = 1kHz)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Supply Current Icc — | At lamp off —_ 08 | 1.6 | mA
input Resistance RiN — — 36 | — | kO
. |Output Resistance RouT — — 15| — k()
Max. Composite Vie (MAX) L+R=90%, P=10%, THD=5%
o n — |SW1=Rep= 50k} — 250 —  |mVms
signal Input Voltage | (STEREO) SW5—>LPF ON
;.’4- R= 98mvrms fm = 100Hz —_ 30 —
Separation Sep - Sw:&",{ ’g‘ 50k} |fm = 1kHz 22 35| — dB
SWs Fon fm=10kHz | — 30 | —
THD Vin =100mVmge
Total  |Monaurall uonauray | | |sWi—Riep=5000 i R
Harmonic THD — [L+R=90mV e, P=10mVyms %
Distortion | stereo (STEREO) SW1-RLep = 50k} -— 04 —_—
SW5—>LPF ON
. vin = 1o°m\,rms
Voltage Gain Gv — | sWy—RLEp = 5000 -4 -2 1 dB
vin = 1°omV|-ms
Channel Balance CB — |swy—sRygp =5000 — 0| 20 | dB
Lamp ON Sensitivity Vi (ON) __ |pilot SW1-R gp = 50k2 —_ — 5 v
Lamp OFF Sensitivity | Vy (OFF) input  [SWiSRED=5000 | 7 | — | — | ™
Stereo Lamp
Hysteresis VH ~ |to turn-off from turn-on — 3 — ImVims
Capture Range CR — |P=10mVeys —_ %3 —_ %
Carrier Leak | 19kHz L +R =90mVrms - | 30} —
38kHz SW1RLED = 50k — 50 | —
P= 10mVrms, L+R= 80mVrms
SCA Rejection Ratio SCA Rej — |SCA=10mV s, fsca =67kHz — 70 | — dB
SW1-Rgp =50k}
. . . Vin =100mV, Rg = 62012
Signal To Noise Ratio] S/N — | tn rms — —
9 SWq—-R| gp =5000 65 d8
(Note) Carrier leak of 38kHz is only carrier.
4 2001-06-25
2
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TOSHIBA aﬁém Number 3: Receiver, TA 7792:. TA7792PfF

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 5 \)
TA7792P 750
o mW
Power Dissipation TATIO2F Pp (Note) 350
Operating Temperature Topr -25~75 °C
Storage Temperature Tsrg -55~150 °C

(Note) Derated above Ta=25°C in the proportion of 6mW/ °C for TA7792P, and of
2.8mw/°C for TA7792F.

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, Ta =25°C, Vcc=1.5V
FM : Vi =60dBuV EMF, f=83MHz, fm = 1kHz, Af= £22.5kHz
AM : Vin =60dBuV EMF, f=1MHz, fm = 1kHz, MOD=30%

TEST
CHARACTERISTIC SYMBOL |CIR-{ TEST CONDITION MIN. | TYP. | MAX. UNIT
CUIT
Icc (FM) 1 |Vip=0 — 40| 5.2 .

Supply Current Icc(AM) | 1 _|Vip =0 — 1 12] 184 ™
Input Limiting Voltage Vin (lim) 1 | ~3dB limiting — 10 16 |dBuV EMF
Total Harmonic Distortion | THD (FM) 1 — 1025| — %
Signal To Noise Ratio S/N(FM) 1 —_ 62| — dB
Quiescent Sensitivity Qs 1 |S/N=30dB — 12| — |dBuV EMF

FM|AM Rejection Ratio AMR 1 |MOD=30% — 30| — dB
Oscillator Voltage Vosc 2_|f=60MHz 53 | 90| 135| mVyme |
Oscillator Stop Suppl
Voltage pPly Vstop(FM) | 1 |Vin<-20dBuV EMF | — | 0.85 | 0.95 v
Recovered Output Voltage | Vop (FM) | 1 28 45 68| mMVims |
Voltage Gain Gy 1 |Vijn=30dBxV EMF 14 25 50 | mVims
Recovered Output Voltage | Vop (AM) | 1 25 40! 60| mVpme |

AM Total Harmonic Distortion | THD (AM) 1 —_ 15| — %
 Signal To Noise Ratio S/N (AM) 1 —_ 40| — dB
Oscillator Stop Supply ;

Voltage Vstop(AM) | 1 |Vin<-20dBuV EMF | — | 0.85 | 0.95 v
. " FM | Rg (FM) 1 |f=1kHz —_ 14| —
Output Resistance Pin®
AM | Rg (AM) 1 [f=1kHz — 8] — kQ
¥ Vijp : Open Display
4 2001-06-25
3

SONY EXHIBIT 1005 — 0647



US Patent N‘ ber:5,946,343 Issued to Schotz

02 Specifications
DC Electrical Characteristics

ltem Number 1: Digital Signal Processor, DSP5

DC ELECTRICAL CHARACTERISTICS

Table 2-3 DC Electrical Characteristics

Characteristics Symbol | Min | Typ | Max [ Units
Supply Voltage . Vee 45 150 | 55 \Y%
Input High Voltage
EXTAL - VIHC 40 —_ VCC A"
RESET Vipr | 25 | — | Veec | V
«MODA, MODB, MODC VH{M 35 - VCC \"
« All other inputs V4 20 | — | Vec |V
Input Low Voltage
« EXTAL Vic 05| — | 06 A
« MODA, MODB, MODC Vim 05 | — | 20 \%
« All other inputs v 05 | — 0.8 \Y
Input Leakage Current IN -1 — 1 nA
EXTAL, RESET, MODA/IRQA, MODB/IRQB,
MODC/NMI, DR, BR, WT, CKP, PINIT, MCBG.,
MCBCLR, MCCLK, D20IN
Tri-state (Off-state) Input Current (@ 2.4 V/0.4 V) Irsy -10 — 10 HA
Output High Voltage (Igy = 0.4 mA) VoH 24 — — \%
Output Low Voltage (Ig; = 3.0 mA) VoL — — | 04 \Y
HREQ Iy =6.7mA, TXD Igp = 6.7 mA
Internal Supply Current at 40 MHZ! Icct — |90 | 105 | mA
+ In Wait mode Iccw — 12 20 mA
+ In Stop mode? Iccs — 2 95 HA
Internal Supply Current at 66 MHz! Icor — |19 | 130 | mA
* In Wait mode Iccw — 15 25 mA
+ In Stop mode? Iecs — 2 95 pA
Internal Supply Current at 80 MHZ' Ica — | 115] 160 | mA
* In Wait mode Iccw — 18 30 mA
+ In Stop mode? Iccs — 2 95 HA
PLL Supply Current®
* 40 MHz — 1.0 | 15 mA
+ 66 MHz — 11| 15 mA
* 80 MHz — 1.2 | 18 mA
CKOUT Supply Current*
* 40 MHz — 14 20 mA
* 66 MHz — 28 35 mA
* 80 MHz — 34 42 mA
Input Capacitance® CiN — j10]| — pF
Notes: 1. Section 4 Design Considerations describes how to calculate the external supply current.
2. In order to obtain these results all inputs must be terminated (i.e., not allowed to float).
3. Values are given for PLL enabled.
4. Values are given for CKOUT enabled.
5. Periodically sampled and not 100% tested

MOTOROLA DSP56002/D, Rev. 3 2-3
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us Patg,n;t Number:5,946,343 Issugq to Schowz
Tté%;Number 2- AID Converter, SAA736s”

Philips Semiconductors Product specification
Bltstre‘am conyersmn ADC ) SAA7360
for digital audio systems

Table 1 Output data formats Reset

ODF2 ODF1 MODE When pin RESET is held LOW the data outputs are set to
0 test zero. The RESET pin operates as a Schmitt trigger,
0 enabling a power-on reset function by using an extemal
0 1 format 1 RC circuit.
1 0 format 2
1 1 12s
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vopa analog supply voltage note 1 -05 +6.5 Vv
A\ DC input voltage -05 +6.5 v
ik DC input diode current - 20 mA
Vo DC output voltage -0.5 Vpp+05 |V
lo DC output source or sink current - 120 mA
Ipp or Iss | total DC Vpp or Vgg current - 0.5 A
Tamb operating ambient temperature -40 +85 °C
Taig storage temperature -65 +150 °C
Ves electrostatic handling note 2 -2000 +2000 \
note 3 -200 +200 \
Notes

1. All Vgp and Vgg pins must be extemally connected to the same power supply.
2. Equivalent to discharging a 100 pF capacitor via a 1.5 kQ series resistor with a rise time of 15 ns.
3. Equivalent to discharging a 200 pF capacitor via a 2.5 uH series inductor.

CHARACTERISTICS
Voo =5 V; Tamb = 25 °C; fua1 = 256f;; fs = 44.1 kHz; unless otherwise specified.
SYMBOL PARAMETER | conprmions mn. | Tve | wmax. | uwir
Supplies
Vooa anatog supply voltage 45 5.0 5.5 Vv
lopa analog supply cumrent - 43 - mA
Voop digital supply voltage 45 5.0 5.5 Y
) digital supply current - 50 - mA
Piot total power consumption - 465 - mwW
1995 Apr 24 7
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item ﬁ%ber 3: Stereo Filter MPEG. SAA25Z

Philips Semiconductors Preliminary specification
Stereo filter and codec for MPEG layer 1 SAA2520
audio applications

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vob supply voltage 05 6.5 \"

Vi input voltage note 1 -05 Vpp+05 |V
Iss supply current from Vss - 160 mA
oo supply current in Vpp - 160 mA
I input cument -10 10 mA
o output current -20 20 mA
Prot total power dissipation - 880 mw
Tstg storage temperature range -55 150 °C
Tamb operating ambient temperature range -40 85 °C
Vst electrostatic handling o note 2 -1500 1500 v
Ves2 electrostatic handiing note 3 ~70 70 v

Notes

1. Input voltage should not exceed 6.5 V unless otherwise specified

2. Equivalent to discharging a 100 pF capacitor through a 1.5 kQ series resistor

3. Equivalent to discharging a 200 pF capacitor through a 0 Q series resistor.

DC CHARACTERISTICS

Tamb = —40 to 85 °C; Vpp = 3.8 to 5.5 V unless otherwise specified.

SYMBOL PARAMETER | CONDITIONS mn. | tve | max uNIT

Supply

Voo supply voltage range 38 50 5.5 \'

lop operating current Vpp =5V (note 1) - 82 110 mA

Ipp operating current Vpp=38V (notel) |- 58 80 mA

Inputs URDA, SBDIR, SBEF, LTCLK, LTCNTO0, LTNCT1, X22IN, X24IN

Vi HIGH level input voltage 0.7Vpp - - \Y

Vi LOW levetl input voltage - - 0.3Vpp v

-h input current V=0V, - - 10 pA
Tamb =25 °C

+ly input current V=565V, - - 10 pA
Tamp= 25 °C

Inputs PWRDWN, LTENA

Vi HIGH level input voltage 0.7Vpp - - \"

Vi LOW level input voltage - - 0.3Vpp \"

+, input current Vi=Vpp;: 40 - 250 pA
Tamb=25°C

August 1993 29
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“ltem Number 4: MPEG, SAA2521

Philips Semiconductors Preliminary specification
Masking threshold processor for MPEG SAA2521
layer 1 audio compression applications :

DC CHARACTERISTICS

Vop = 3.8 10 5.5 V; Tamn = —40 to 85 °C; unless otherwise specified.

SYMBOL | PARAMETER I CONDITIONS MIN. TYP. MAX. UNIT

Supply

Vop supply voltage range 38 5 55 \

lop operating current Vop=38V - 15 30 mA

oo operating current Vpp=5V - 25 50 mA

lewrown | Stand-by current in power-down |- 100 - pA

mode

Inputs

ViL LOW level input voltage 0 - 0.3 Vpp \

Vi HIGH level input voltage 0.7 Vpp - Voo \"

k input current - - 10 HA

Outputs '

VoL LOW level output voltage note 1 - - 04 Vv

Vou HIGH leve! output voltage note 1 Vpp-0.5 - - \")

3-state outputs

loz | OFF state current [vi=otos5v |- |- 10 1A

Note

1. Maximum load current for LTDATA. LTCNT1C, LTCNTOC, LTENC, LTCLKC, TEST1, TEST2, FDAC, FDAF =2 mA;
“for LTDATAC = 3 mA.

August 1993
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UPCONVERTERS

US Patent Number:5,946,343 Issuea 10 dcnow

{ Number 5: Modulator, RF2422

RF2422

Absolute Maximum Ratings
Parameter Rating Unit ACauﬂonl ESD sensitive device.
Supply Voltage 05t +7.5 Vpoe
tnput LO and RF Levels +10 dBm RF Micro Devices the di Wb: maﬂmgmm
Operating Ambient Temperature -40 to +85 °C at the ime of this printing. However, RF Micro reserves
Storage Temperature 40 to +150 € mmﬁmmmm -
Parameter Specification Unit Condition
Min. Typ. Max.
Carrier Input T=25°C, Vgc=5V
Frequency Range 800 2500 MHz
Power Level 6 +6 dBm
Input VSWR 5:1 At 900MHz
1.8:1 At 1800MHz
1.2:1 At 2500MHz
Modulation Input -
Frequency Range DC 250 MHz
Reference Voltage (Vger) 20 30 Y
Maximum Modulation (1&Q) Vgpert 1.0 v
Gain Asymmetry 0.2 dB
Quadrature Phase Efror 3 °
Input Resistance 30 kQ
Input Bias Current 40 HA
RF Output LO=2GHz and -5dBm, I1&Q=2.0Vpp SSB
Output Power -3 +3 dBm
Output Impedance 50 Q
Output VSWR 3.5:1 At 900MHz
1.3:1 At 2000MHz
1.15:1 At 2500MHz
Harmonic Output -30 -35 dBc
Sideband Suppression 25 35 dB
Carrier Suppression 30 35 “dB
IM3 Suppression 30 35 dB intermodutation of the carrier and the
desired RF signal
25 30 dB Intermodutation of baseband signals
Broadband Noise Floor At 20MHz offset, Voo =5V.
Tied to Vger: 1SIG, QSIG, IREF, and QREF.
-145 dBm/Hz | At850MHz
-152 dBm/Hz | At 1900MHz
Power Down
Turm On/Off Time 100 ns
PD Input Resistance 50 kQ
Power Contro! "ON” 28 \Y Threshold voltage
Power Control “OFF” 1.0 1.2 v Threshold voltage
Power Supply
Voltage 5 v Specifications
45 6.0 v Operating Limits
Current 45 50 mA Operating
25 pHA Power Down
5-30 Rev A5 010817
8
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TriQuint @.
SEMICONDUCTOR

WIRELESS COMMUNICATIONS DIVISION

VDD () (® GND
GND () (7) GND
N ® k—{>——1 ® ouT
W e PO
Product Description

The TQ9132B amplifier is an 800-2500 MHz amplifier capable of providing moderate
output power (50 mW) for a wide variety of transmit and receive applications. The
amplifier's input and output are matched to 50 Q with intemal circuitry, simplifying

interfaces to 50 Q systems. In addition, DC blocking capacitors are included on chip,

permitting direct connections to the input and output. Its 8-pin surface mount
package and fow cost are well suited to many wiréless communications applications.

item Number 6: Power Amplifier:;:

Electrical Specifications!
Parameter Min Typ Max Units
Gain 135 16 dB
Output 1 dB Gain Compression 155 17 dBm
Input Retum Loss 12 dB
Output Retum Loss 12 dB
DC Supply Current 85 100 MA

Note 1. Test Conditions: Voo = 5.0 V, Freq. = 2500 MHz, Ta= 25°C.
Note 2 . Min/max values 100% production tested

For additional information and latest specifications, see our website: www.triquint.com

N9132

TQ9132B

DATA SHEET

3V Cellular TDMA/AMPS
Power Amplifier IC

Features

= Single 3V- 6V supply

= Wide frequency range -

= +17 dBm output power

= Input and output matched to 50 Q

= S0-8 surface mount plastic package

Applications

= Power Amplifier dnvers

= PCN Medium-power amplifiers
= Medium-power WLANS

= CDPD Modems

= Base Station receivers
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MC12210 Item Numbeii:/Phase Locked Loop, MC12210
ELECTRICAL CHARACTERISTICS (Vcc = 2.7 t0 5.5 V; T =40 to +85°C, unless otherwise noted.)

Parameter Symbol Min Typ Max Unit Condition

Supply Current for Ve lcc - 8.8 13.0 mA Note 1

- 10.2 16.0 Note 2
Supply Cumrent for Vp ip - 07 1.1 mA Note 3

- 08 13 Note 4
Operating Frequency fynmax FIN 2500 - - MHz | Note$

finmin - - 500

Operating Frequency (OSCin) Fosc - 12 20 MHz | Crystal Mode

- - 40 MHz | Extemnal Reference Mode
Input Sensitivity fin VIN 200 - 1000 mVpp

OSCin vVosc 500 - 2200 mVpp
Input HIGH Voltage CLK, DATA, LE, FC ViH 0.7Vce - - \
Input LOW Voltage CLK, DATA, LE, FC ViL - - 03Vce v Ve =55V
Input HIGH Current (DATA and CLK) I+ - 1.0 20 HA Vee =55V
input LOW Current (DATA and CLK) L -10 -50 - wA | Vpe=55V
Input Current (OSCin) ‘O‘S'C : _1;(::) : HA ggg:: - zgg 22V
tnput HIGH Current (LE and FC) hH - 1.0 20 HA
Input LOW Current (LE and FC) e ~75 -60 - A
Charge Pump Output Current 1Source® -26 -20 14 mA | Vpo=Vp2:Vp=27V
Do and BISW ISink® +14 +2.0 +2.6 vgisw = Vp/2, Vp =27V
IHi-Z -15 - +15 nA 0.5<Vpo <Vp-05
0.5<Vgisw <Vp-05
Output HIGH Voltage (LD, ¢R, ¢P, foum) VOH 44 - - \ Vee =50V
24 - - v Vec =30V

Output LOW Voltage (LD, ¢R, 6P, foyT) VoL - - 0.4 v Vec =50V

- - 04 \ Vgc =30V
Qutput HIGH Current (LD, ¢R, ¢P, foyT) IOH -1.0 - - mA
Output LOW Current (LD, ¢R, ¢P, fouT) oL 1.0 - - mA

1.Vge = 3.3V, all outputs open.

4. Vp = 6.0V, all outputs open.
5. AC coupling, Fipy measured with a 1000 pF capacitor.
6. Source cumrent flows out of the pin and sink cumrent flows into the pin.

2. Ve =5.5V, all outputs open.
3. Vp = 3.3V, all outputs open.

Figure 8. Typical External Charge Pump Circuit
V

Figure 9. Typical Lock Detect Circuit

Ve

10kQ
12kQ
P

EXTERNAL CHARGE
PUMP OUTPUT LOCK DETECT

9R OUTPUT

12kQ
10Q

MOTOROLA RFIF DEVICE DATA
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