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I. INTRODUCTION 

Petitioner Apple Inc. (“Petitioner” or “Apple”) petitions for inter partes 

review of claims 1-24, 26-37, 39-68, 70-72, 75-79, 81, and 82 (“the challenged 

claims”) of U.S. Patent No. 8,582,789 (“the ’789 Patent” (EX1001)).  The 

challenged claims do not present any patentable improvement over the prior art, as 

set forth in this Petition and in the supporting Declaration of Joshua R. Smith.  

(EX1003.)  

Accordingly, Petitioner requests that the Board institute inter partes review of 

the ’789 patent and cancel the claims at the conclusion of the instituted proceeding. 

II. SUMMARY OF THE ’789 PATENT 

A. Background Of The ’789 Patent 

The ’789 patent relates to a hearing enhancement system.  (EX1001, 1:53-

55; EX1003, ¶24.)  For example, the ’789 patent describes that a system can 

include a directional speaker that transmits audio signals to a user with higher 

power at particular frequencies, to enhance the hearing of the user.  (EX1001, 

3:25-33; EX1003, ¶24.)  However, as set forth in this Petition, the claims of the 

’789 patent do not represent any patentable improvement over the prior art.  

(EX1003, ¶25.) 

B. Priority Date 

The application that became the ’789 patent (Appl. No. 12/157,092) was 
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filed on June 6, 2008 as a continuation of U.S. Patent No. 7,388,962 (“the ’962 

patent,” EX1012).   The ’789 patent claims priority to provisional applications 

filed on August 8, 2003, May 12, 2003, and April 15, 2003.  For the purposes of 

this proceeding only, a priority date of April 15, 2003, is assumed.  (EX1003, ¶28.)  

This is the filing date of the earliest application to which the ’789 patent claims 

priority. 

C. Prosecution History Of The ’789 Patent 

The prosecution of the ’789 patent was not robust, and the claims were 

allowed only as the result of Examiner error.  The application was allowed with 

only a single rejection, for non-statutory double patenting over its parent, which 

was promptly overcome by the applicant with a terminal disclaimer.  (EX1002.)  In 

an “examiner’s statement of reasons for allowance,” the Examiner explained: “The 

limitations claims [sic] in the patent application (7388962) are broader than the 

scope of the claims in the present application.”  (EX1002, 308.)  The Examiner 

provided no other reasons for allowance beyond reiterating the limitations of claim 

1.  (EX1002, 308-09.)   

The Examiner’s statement, in view of the prosecution history, indicates that 

the Examiner relied on the issued claims of the parent (the ’962 patent) in lieu of a 

comprehensive prior art search of the ’789 patent.  For example, the Examiner’s 

published search strategy included a limited text search that was supplemented by 
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a review of the application (10/826,527) that became the ’962 patent.  (EX1002, 

124-32, 315.) 

However, this shortcut was error by the Examiner, because the ’962 patent’s 

claims are not broader than those of the ’789 patent.  To the contrary, the ’962 

patent includes multiple claim limitations that are absent from claims of the ’789 

patent.  For example, all claims of the ’962 patent require a microphone that 

receives input audio signals, and a directional speaker that transmits ultrasonic 

signals.  (EX1012, 14:25-16:50.)  These limitations and others are not recited in, 

e.g., claim 1 of the ’789 patent.  (EX1001, 15:20-20:45.)  Instead, the ’789 

applicant attempted to broaden the parent claims by reciting, e.g., that an “audio 

system” (not necessarily a microphone) is configured to receive input signals; that 

a speaker need not be “directional”; and that the speaker is configured to generate 

“audio output signals” (not necessarily ultrasonic signals).  (See EX1001, 15:21-

35.)  The Examiner’s prior art search was thus unduly limited and defective for not 

addressing the full scope of the claims.  For example, the Examiner’s search 

queries included the term “speaker” in connection with the word “directional,” 

even though the claimed speaker need not be directional.  (See EX1002, 125-26, 

129, 132.)  

D. Level of Ordinary Skill 

Based on the disclosure of the ’789 patent and an assumed priority date of 
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April 15, 2003, a person of ordinary skill in the art (“POSITA”) would have had a 

Bachelor of Science degree and a Master’s degree in Electrical Engineering, 

Computer Engineering, Physics, or an equivalent field, as well as one to two years 

of academic or industry experience in mobile devices, wireless communications, or 

audio electronics, or comparable industry experience.  (EX1003, ¶19.) 

III. CLAIM CONSTRUCTION 

The Board construes the claim terms “only to the extent necessary to resolve 

the controversy” at hand: here, the invalidity of the claims under 35 U.S.C. § 103. 

Realtime Data LLC v. Iancu, 912 F.3d 1368, 1375 (Fed. Cir. 2019) (internal 

citation omitted).  The Board should not construe any of the claim terms because, 

as set forth in the Petition, the claims are invalid under § 103 under any reasonable 

interpretation and thus no claim construction is necessary to resolve any issue 

before the Board.  (EX1003, ¶27.) 

IV. PRECISE REASONS FOR RELIEF REQUESTED 

Pursuant to 35 U.S.C. §§ 311-319 and 37 C.F.R. § 42.100 et seq. (including 

§ 42.104(b)), Petitioner requests cancellation of claims 1-24, 26-37, 39-68, 70-72, 

75-79, 81, and 82 of the ’789 Patent based on the following references and the 

accompanying Declaration of Joshua R. Smith (EX1003).  All claims are 

unpatentable, e.g., as obvious, in view of the prior art, at least as set forth herein. 
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Prior Art Reference Abbreviation 

U.S. Patent No. 5,721,783 to Anderson Anderson (EX1005) 

U.S. Patent No. 7,245,730 to Enzmann Enzmann (EX1006) 

U.S. Patent Pub. No. 2004/0170086 to Mayer et al. Mayer (EX1007) 

U.S. Patent No. 7,024,000 to Gabara et al. Gabara (EX1008) 

U.S. Patent No. 6,944,474 to Rader  Rader (EX1009) 

 

The statutory grounds for the challenge of each claim are set forth below.  

Throughout the Petition, all statutory citations are pre-AIA based on an assumed 

priority date of April 15, 2003.  

Ground 35 U.S.C. § Claims Prior Art References 

1 103 

1-6, 8, 11-14, 19, 20, 

22-24, 27-31, 33-36, 

39-50, 52-58, 60-68, 

70-72, 75, 77-79, 81, 

82 

Anderson 

2 103 7, 15-18 
Anderson in view of 

Enzmann 

3 103 9, 10, 21, 26, 51, 59 Anderson in view of Mayer 

4 103 32, 37 Anderson in view of Gabara 

5 103 76 Anderson in view of Rader 

 

Below, Petitioner discusses why the challenged claims are unpatentable, 

including by specifying how and where the prior art satisfies each limitation of 
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each challenged claim, as required by 37 C.F.R. § 42.104(b)(4).1 Petitioner’s 

showing establishes a reasonable likelihood that it will prevail on each ground of 

invalidity as to each challenged claim. 

V. THE CHALLENGED CLAIMS ARE OBVIOUS 

The prior art teaches each limitation of the challenged claims, for the reasons 

set forth below.  (EX1003.) 

A. Ground 1:  Claims 1-6, 8, 11-14, 19, 20, 22-24, 27-31, 33-36, 39-50, 

52-58, 60-68, 70-72, 75, 77-79, 81, and 82 are Rendered Obvious 

by Anderson 

 

1. Summary of Anderson 

Anderson is a U.S. Patent issued to inventor James Anderson.  The 

underlying application (Appl. No. 08/479,629) was filed on June 7, 1995, and 

issued as U.S. Patent No. US 5,721,783 on February 24, 1998 (EX1005).  

Anderson is thus prior art to the ’789 patent under at least 35 U.S.C. §§102(a), (b), 

and (e).  Anderson was not cited or considered during prosecution of the ’789 

patent. 

Anderson discloses a hearing aid system including “an earpiece housing 

worn in or at the ear and a remote processor unit (RPU) worn by or located near 

 
1 Petitioner also shows how each claim preamble is satisfied, but does not concede 

that any preamble is limiting for any ground in the Petition.   



IPR2026-00144 

 

 7  

 

the user that wirelessly receives signals from and transmit signals to the earpiece.”  

(EX1005, 1:7-10; EX1003, ¶31.)  FIG. 1 illustrates:  

 

(EX1005, FIG. 1; EX1003, ¶31.) 

The hearing aid system can be used as a “wireless communication device[] 

for hands-free cellular telephone … ‘handsets,’ covert operation and control of 

hearing aids, hearing protection and noise cancellation simultaneous with binaural 

hearing aid functions, [and] hearing test equipment.”  (EX1005, 1:11-16; EX1003, 

¶32.) 

Anderson is analogous art to the claimed invention at least because it is 

directed to the same field of endeavor—hearing aids that modify a signal based on 

a user’s hearing characteristics.  (EX1003, ¶33.)  By disclosing a system “where 
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the audio signals are enhanced according to the user’s needs,” Anderson is 

reasonably pertinent to the problem faced by the ’789 patent inventor—providing a 

hearing enhancement system.  (EX1005, 1:61-62; EX1001, 5:44-45; EX1003, 

¶33.) 

2. Claim 1 

a. [Preamble] A hearing enhancement system for a 

user, comprising: 

Anderson discloses hearing aids for “hearing protection and noise 

cancellation simultaneous with binaural hearing aid functions.”  (EX1005, 1:14-16; 

EX1003, ¶34.)  The system includes “an earpiece housing worn in or at the ear and 

a remote processor unit (RPU)” where “audio signals are enhanced according to 

the user’s needs.”  (EX1005, 1:7--8, 61-62; EX1003, ¶34.) 

b. [A] an audio system configured to receive input 

signals for broadcasting, and configured to up-

convert the received input signals into up-

converted signals to be wirelessly transmitted;  

Anderson discloses an audio system that receives sounds from the ambient 

environment, i.e., input signals.  (EX1005, 22:61-23:5; EX1003, ¶35.)  For 

example, the environmental sounds are “picked up by a microphone 12 in the 

earpiece 10 and transmitted with other information … over a primary two-way 

wireless link 17 to the RPU 16.”  (EX1005, 22:64-23:3; EX1003, ¶35.)  FIG. 1 

illustrates: 
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 (EX1005, FIG. 1 (annotated); EX1003, ¶35.) 

  From there, the enhanced audio signals are “transmitted from the RPU 16 

over the wireless link 17 to the earpiece 10, where they are converted by a speaker 

15 to sounds that can only be heard by the user 11.”  (EX1005, 23:11-14; EX1003, 

¶36.)  Anderson further teaches that an “auxiliary speaker can be supplied in the 

RPU 16 as a peripheral 950 device that allows people other than the user to hear 

the same sounds as those produced by the earpiece speaker 15.”  (EX1005, 23:14-

17; EX1003, ¶36.)  The input signals are thus received for broadcasting, at least 

because they are received for presentation to the user and to others.  (EX1003, 

¶36.) 
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Anderson discloses the earpiece transmits up-converted replies including 

“audio data from the earpiece 10 to the RPU.”  (EX1005, 10:23; EX1003, ¶37.)  

The POSITA would have understood that in the ’789 patent, up-conversion refers 

to modulation of the baseband audio onto a higher-frequency carrier for wireless 

transmission, and the complementary down-conversion refers to demodulation 

back to baseband (see, e.g., EX1001, 12:13–16 (“The audio signals from these 

instruments can be up-converted and transmitted as a WiFi signal to be picked up 

by the system. The system then down-converts the WiFi signal to re-generate the 

audio signals for the user.”); EX1003, ¶37).  This is consistent with Anderson, 

which discloses that “a modulated (via modulator 830) low-power 60 MHz 

oscillator 835 is applied to voltage point V1, causing the diode 43 to turn on and 

off at a 60 MHz rate and act as a mixer.”  (EX1005, 12:21-24; EX1003, ¶37.)  

“The mixer diode 43 generates frequency components centered at the difference 

frequency of 5700 MHz and the sum frequency of 5820 MHz.”  (EX1005, 12:24-

26; EX1003, ¶37.)  “The 5820 MHz sum component passes through the resonator 

42, forming the reply (e.g., the modulated, up-converted signal) which is wirelessly 

transmitted from the earpiece transponder antenna 40 to the RPU.”  (EX1005, 

12:26-29; EX1003, ¶37.)  Figure 4 illustrates a schematic of the earpiece 

transponder:  
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(EX1005, FIG. 4; EX1003, ¶37.) 

The POSITA would have recognized from the above disclosures that 

Anderson teaches up-converting the received input signals to be wirelessly 

transmitted because Anderson’s audio system (e.g., the earpiece) is configured to 

modulate audio signals received by the microphone onto a 60 MHz carrier 

frequency (i.e., the frequency of oscillator 835), which is then up-converted into an 

up-converted reply signal at a frequency of 5820 MHz (i.e., the sum frequency 

generated by mixer diode 43), to be wirelessly transmitted to the RPU.  (EX1005, 

12:20-30; EX1003, ¶38.) 
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c. [B] a wireless receiver configured to wirelessly 

receive the up-converted signals; 

Anderson discloses that the “5820 MHz sum component passes through the 

resonator 42, and forms the reply which is wirelessly transmitted from the earpiece 

transponder antenna 40 to the RPU.”  (EX1005, 12:26-29; EX1003, ¶39.)  The 

RPU includes one or more antennas (e.g., antenna 900 in FIG. 9 below) for 

wirelessly receiving the up-converted reply: 

 

(EX1005, 13:6-10, FIG. 9 (annotated); EX1003, ¶39.) 

Anderson discloses “the RF reply travels through a selected antenna 900,” 

such that antenna 900 is a wireless receiver configured to wirelessly receive the up-

converted reply signals.  (EX1005, 13:1-17; EX1003, ¶40.) 
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d. [C] a down-converter configured to down-convert 

the received up-converted signals into down-

converted signals; 

Anderson discloses the up-converted reply “travels through a selected 

antenna 900, antenna selection switch 902, circulator 906, routing switch 922… 

bandpass filter 928 and IF mixer 930.”  (EX1005, 13:8-12; EX1003, ¶41.)  FIG. 9 

illustrates:  

 

(EX1005, FIG. 9 (annotated); EX1003, ¶41.) 

Anderson discloses that “IF mixer 930 downconverts the reply by mixing it 

with a small amount of RF power from the 5760 MHz oscillator 908 via switch 

910 … and power splitter 920,” thus producing a down-converted signal (i.e., a 

demodulated signal).  (EX1005, 13:12-17 (emphasis added); EX1003, ¶42.)  
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e. [D] a modifier configured to modify the down-

converted signals into modified signals based on 

at least one hearing characteristic of the user to 

enhance the hearing of the user; and 

Anderson discloses that once the signals are down-converted by IF mixer 

930, “[t]he resulting bits are stored in the reply data register 940 for processing by 

the DSP 948.” (EX1005, 13:21-22; EX1003, ¶43.)  Subsequently, “the audio 

signals are enhanced according to the user’s needs by the RPU DSP 948.” 

(EX1005, 23:4-5; EX1003, ¶43.)  FIG. 9 illustrates:  

 

(EX1005, 13:6-22, FIG. 9 (annotated); EX1003, ¶43.)   

For example, “amplification and other forms of signal enhancement, take[] 

place in the RPU,” which “performs signal enhancement to compensate for the 

user’s hearing loss” using a stored program.  (EX1005, 2:35-37, 27:15-17; 
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EX1003, ¶44.)  Such amplification can be based on hearing characteristics of the 

user, which are identified by subjecting the user to a hearing test that “determines 

appropriate gain vs. frequency parameters” for the stored program.  (EX1005, 

27:14-15; EX1003, ¶44.)  The POSITA would have understood this process to 

modify the audio signals based on a hearing characteristic of the user, e.g., the 

user’s impaired ability to hear particular audio frequencies.  (EX1003, ¶44.)  The 

stored program in the RPU meets the claimed modifier at least because it modifies 

the down-converted signals stored in the reply data register, i.e., by performing 

amplification and other signal enhancement; and because the amplification signal 

enhancement is based on hearing characteristics (i.e., the user’s hearing loss across 

frequencies) as described above.  (EX1005, 23:4-5; EX1003, ¶44.) 

f. [E] a speaker configured to generate audio 

output signals from the modified signals for the 

user. 

Anderson discloses the enhanced audio signals are “transmitted from the 

RPU 16 over the primary wireless link 17 to the earpiece 10, where they are 

converted by a speaker 15 to sounds that can only be heard by the user 11.”  

(EX1005, 23:11-14; EX1003, ¶45.)  The wireless transmission from the RPU to the 

earpiece conveys the modified signals generated by the RPU’s DSP for playback, 

such that the earpiece speaker generates audio output from those modified signals.  

(EX1005, 23:8-14; EX1003, ¶45.)  FIG. 1 illustrates:  
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(EX1005, FIG. 1 (annotated); EX1003, ¶45.) 

Anderson further discloses an “auxiliary speaker … that allows people other 

than the user to hear the same sounds as those produced by the earpiece speaker 

15.”  (EX1005, 23:14-17; EX1003, ¶46.)   

3. Claim 2 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶47.) 

b. [A] wherein the up-converted signals are in the 

WiFi frequency band.  

Anderson discloses that while a “frequency band slightly below 6 GHz … is 

used here to illustrate the operation of a full-featured preferred embodiment,” 

“[o]peration in many frequency bands is possible as long as the applicable 
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requirements are met.”  (EX1005, 9:3-8; EX1003, ¶48.)  Anderson also discloses 

that “[o]perating frequencies in the 900 MHz to 6 GHz range have long been used” 

and that “[o]peration of the full-featured preferred embodiment of the invention 

within this frequency range is desirable due to the availability of low-cost 

components.”  (EX1005, 7:39-40, 7:46-49; EX1003, ¶48.)  The POSITA would 

understand that one WiFi frequency band utilized before the priority date of the 

’789 patent includes a frequency of approximately 2.4 GHz.  (EX1010, 2; EX1003, 

¶48.)  Since 2.4 GHz is within the 900 MHz to 6 GHz range taught by Anderson, 

Anderson teaches that the up-converted signals can be in the WiFi frequency band.  

(EX1003, ¶48.) 

4. Claim 3 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶49.) 

b. [A] wherein the audio system is selected from the 

list consisting a television, a stereo system, a CD 

player and a radio.  

Anderson discloses that the RPU can be wirelessly connected to peripheral 

devices that can provide music audio signals.  (EX1005, 25:50-26:5; EX1003, 

¶50.)  For example, “[m]usic can be provided from pre-stored information 

including … a commercial broadcast radio receiver.”  (EX1005, 25:56-59; 

EX1003, ¶50.)  FIG. 9 illustrates: 
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(EX1005, 25:56-26:5, FIG. 9 (annotated); EX1003, ¶50.) 

The POSITA would understand that, for a commercial broadcast radio 

station to wirelessly communicate an audio signal to the RPU and attached 

broadcast radio receiver, similar up-conversion and down-conversion of audio 

signals would be performed as described for the earpiece.  (EX1003, ¶51.)  For 

example, Anderson teaches that commercial FM broadcasting stations can transmit 

signals between about 88 to 108 MHz.  (EX1005, 4:26-29; EX1003, ¶51.)  To 

achieve transmission at these frequencies, the broadcasting station modulates an 

audio baseband signal (typically between 20 Hz and 20 kHz) onto a higher 

frequency FM carrier, thereby upconverting the audio signal to the FM broadcast 
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frequency.  (EX1003, ¶51.)   

Further, the POSITA would have known that, after reception, in a system 

combining Anderson with a commercial radio receiver (as Anderson expressly 

teaches, at 25:56–26:5), the attached  “commercial radio broadcast receiver” would 

extract the audio signal from the FM carrier by demodulation, down-converting the 

signal from the high-frequency FM carrier to the original audio frequency range 

for further processing.  ((EX1005, 25:56-26:5; EX1003, ¶52.)  This is at least 

because commercial broadcast radio receivers universally employ FM 

demodulation to recover the original audio signal from an FM carrier, and a 

POSITA would recognize that such demodulation inherently down-converts the 

signal to the audio frequency range.  (See generally EX1011, 594-97; EX1013, 

118-179; EX1003, ¶52.) 

5. Claim 4 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶53.) 

b. [A] wherein the audio system is a phone. 

Anderson discloses providing “communication services (e.g., cellular 

telephone and paging services) to the user via the hearing aid system.”  (EX1005, 

2:43-44; EX1003, ¶54.)  In particular, Anderson teaches that “a separate cellular 



IPR2026-00144 

 

 20  

 

telephone transceiver not physically integrated with the RPU can be worn on the 

user’s wrist or ankle and communicate with an RPU in the user’s pocket (which in 

turn communicates with one or more earpieces) via a wired or wireless two-way 

link as shown, e.g., in link 18 of FIG. 1.”  (EX1005, 25:4-10; EX1003, ¶54.)  For 

example, FIG. 1 shows an example of an optional secondary wireless link circuitry 

that can be used to connect the RPU to a separate cellular telephone transceiver: 

 

(EX1005, FIG. 1 (annotated); EX1003, ¶54.) 

 Accordingly, Anderson teaches an audio system that is a phone, (i.e., the 

separate cellular transceiver that communicates wirelessly with the RPU through 

link 18).  (EX1005, 25:4-10; EX1003, ¶55.)  The POSITA would understand that 
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the separate cellular transceiver receives input audio signals (e.g., a user’s speech 

or incoming call audio) and converts those signals for wireless communication.  

(EX1003, ¶55.)  Through wireless link 18, the transceiver transmits these audio 

signals to the RPU, which in turn processes and delivers enhanced audio to the 

user’s earpiece.  (EX1005, 25:4-10, FIG. 1; EX1003, ¶55.) 

The POSITA would have known that such wireless transmission between 

the cellular transceiver and the RPU inherently involves up-conversion 

(modulation) and down-conversion (demodulation) of audio signals.  (EX1003, 

¶56.)  Specifically, to transmit audio wirelessly, the transceiver modulates (up-

converts) a baseband audio signal onto a higher-frequency carrier suitable for the 

wireless link, which may operate over any of a variety of frequency bands used for 

short-range or cellular communication.  (See generally EX1011, 582-625; EX1013, 

1-11; EX1003, ¶56.)  The RPU, equipped with a corresponding wireless receiver, 

demodulates (down-converts) the received signal to recover the baseband audio for 

further processing and enhancement.  (See generally EX1011, 582-625; EX1013, 

1-11; EX1003, ¶56.) 

Thus, Anderson teaches that the audio system (i.e., the separate cellular 

telephone transceiver) receives audio input signals, then up-converts and transmits 

them to the RPU over wireless link 18.  (EX1005, 25:4-10; FIG. 1; EX1003, ¶57.) 
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6. Claim 5 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶58.) 

b. [A] wherein the audio system receives the input 

signals from a microphone.  

Anderson discloses that “sounds from the ambient environment are picked 

up by a microphone 12 in the earpiece 10 and transmitted … over a primary two-

way wireless link 17 to the RPU 16, where the audio signals are enhanced 

according to the user’s needs by the RPU DSP 948.”  (EX1005, 22:64-23:5; 

EX1003, ¶59.)  FIG. 1 illustrates:  

 



IPR2026-00144 

 

 23  

 

(EX1005, FIG. 1 (annotated); EX1003, ¶59.) 

Thus, Anderson teaches the sounds in the ambient environment are input 

signals received from the earpiece microphone.  (EX1005, 22:61-23:5; EX1003, 

¶60.)  

7. Claim 6 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶61.) 

b. [A] wherein the down-converted signals are 

modified such that a portion of the audio output 

signals has an increased power to enhance the 

hearing of the user. 

Anderson discloses that “amplification and other forms of signal 

enhancement, take[] place in the RPU.”  (EX1005, 2:35-37; EX1003, ¶62.)  The 

POSITA would understand that amplifying down-converted signals in the RPU 

increases their power, because signal power increases in proportion to the square of 

signal amplitude.  (EX1011, 5-7; EX1003, ¶62.)  Anderson discloses that 

amplification levels set by the RPU are “hearing aid parameters” used to “provide 

hearing enhancement.”  (EX1005, 23:30-31; 23:51-52; EX1003, ¶62.)  Thus, the 

amplification of the down-converted signals increases audio signal power to 

enhance user hearing.  (EX1003, ¶62.) 

In addition, Anderson teaches that such amplification can vary with 
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frequency, based on the user’s hearing characteristics.  (EX1005, 27:4-17; 

EX1003, ¶63.)  For example, the RPU DSP applies “gain vs. frequency 

parameters” derived from a hearing test to compensate for loss at specific 

frequency bands.  (EX1005, 27:4-17; EX1003, ¶63.)  Thus, using Anderson’s 

amplification techniques, the RPU increases the power of certain portions of the 

audio signal (e.g., such as frequency bands corresponding to the user’s hearing 

loss) to enhance those frequencies relative to others.  (EX1003, ¶63.) 

8. Claim 8 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶64.) 

b. [A] wherein the at least one hearing 

characteristic of the user is determined via 

calibrating the user’s hearing, 

Anderson discloses that hearing tests can be performed to determine hearing 

loss at different frequencies.  (EX1005, 27:4-17; EX1003, ¶65.)  For example, the 

“RPU DSP 948 can be used to generate tones of varying frequencies and 

amplitudes… to perform a hearing test that determines appropriate gain vs. 

frequency parameters for a program stored in the RPU DSP 948 that performs 

signal enhancement to compensate for the user’s hearing loss.” (EX1005, 27:9-17; 

EX1003, ¶65.) The POSITA would understand that the user’s hearing loss with 

respect to frequency used to determine appropriate gain vs. frequency parameters 
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corresponds to the claimed “hearing characteristic.” (EX1003, ¶65.)  This is at least 

because the ’789 patent discloses that during calibration, the system “generates 

different SPL at each [frequency] band” and creates the hearing profile based on 

the “specific power level that the user feels most comfortable” for each frequency 

band, indicating that the hearing characteristic obtained through calibration 

represents hearing loss with respect to frequency.  (EX1001, 7:28-41; EX1003, 

¶65.)  Accordingly, Anderson describes determining hearing characteristics, such 

as the user’s hearing loss across frequencies, by calibrating the user’s hearing with 

a hearing test.  (EX1005, 27:4-17; EX1003, ¶65.) 

c. [B] wherein the power of the audio output signals 

can be changed as a function of frequency, and 

As described above, Anderson’s hearing test “determines appropriate gain 

vs. frequency parameters for a program stored in the RPU DSP 948 that performs 

signal enhancement.”  (EX1005, 27:14-16; EX1003, ¶66.)  That is, the RPU DSP 

948 adjusts the gain (and therefore, power) of the audio signal based on frequency.  

(EX1003, ¶66.)  

d. [C] wherein the user can change the power of the 

audio output signals.  

Anderson discloses the system can include “[a]n RPU keyboard suitable for 

covert data entry 72, or voice recognition capabilities in the RPU … used to 

control hearing aid parameters (such as amplification level set by the RPU DSP 
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948).”  (EX1005, 23:26-31; EX1003, ¶67.)  Thus, a user can change the 

amplification (and thereby power, as described for claim 6[A]) of audio output 

signals using an input mechanism.  (EX1003, ¶67.) 

9. Claim 11 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

See claim 1.  (EX1003, ¶68.) 

b. [A] wherein the speaker is an ear speaker. 

Anderson discloses the enhanced audio signals are “converted by a speaker 

15 to sounds that can only be heard by the user 11.”  (EX1005, 23:13-14; EX1003, 

¶69.)  FIG. 1 illustrates speaker 15 in an ear 11:  

 

(EX1005, 3:52-64, FIG. 1 (annotated); EX1003, ¶69.) 
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Thus, speaker 15, as part of earpiece 10 that is “worn in the ear,” is an ear 

speaker.  (EX1005, 3:52-64, FIG. 1; EX1003, ¶70.) 

10. Claim 12 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶71.) 

b. [A] wherein the speaker is in a headset. 

Anderson discloses that the earpiece can be a headset comprising a speaker.  

(EX1005, 5:46-49; EX1003, ¶72.)  FIG. 2 illustrates such an example:  

 

(EX1005, FIG. 2 (annotated); EX1003, ¶72.) 
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11. Claim 13 

a. [Preamble] A hearing enhancement apparatus 

for a user, the apparatus being wirelessly coupled 

to an audio system, which is configured to up-

convert input signals into up-converted signals to 

be wirelessly transmitted, the apparatus 

comprising: 

See claim 1, preamble and 1[A].  (EX1003, ¶73.) 

b. [A] a wireless receiver configured to wirelessly 

receive the up-converted signals; 

See claim 1[B].  (EX1003, ¶74.) 

c. [B] a down-converter configured to down-convert 

the received up-converted signals into down-

converted signals; 

See claim 1[C].  (EX1003, ¶75.) 

d. [C] a modifier configured to modify the down-

converted signals into modified signals based on 

at least one hearing characteristic of the user to 

enhance the hearing of the user; and  

See claim 1[D].  (EX1003, ¶76.) 

e. [D] a speaker configured to generate audio 

output signals from the modified signals for the 

user. 

See claim 1[E].  (EX1003, ¶77.) 

12. Claim 14 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶78.) 
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b. [A] wherein the down-converted signals are 

modified such that a portion of the audio output 

signals has an increased power to enhance the 

hearing of the user. 

See claim 6[A].  (EX1003, ¶79.) 

13. Claim 19 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶80.) 

b. [A] wherein the up-converted signals are in the 

WiFi frequency band.  

See claim 2[A].  (EX1003, ¶81.) 

14. Claim 20 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13, 

See claim 13.  (EX1003, ¶82.) 

b. [A] wherein the at least one hearing 

characteristic of the user is determined via 

calibrating the user’s hearing, 

See claim 8[A].  (EX1003, ¶83.) 

c. [B] wherein the power of the audio output signals 

can be changed as a function of frequency, and 

See claim 8[B].  (EX1003, ¶84.) 

d. [C] wherein the user can change the power of the 

audio output signals.  

See claim 8[C].  (EX1003, ¶85.) 
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15. Claim 22 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

See claim 13.  (EX1003, ¶86.) 

 

b. [A] wherein the down-converted signals are 

further modified based on the noise level of the 

environment of the apparatus. 

Anderson discloses “auxiliary body-worn microphones … may be used to 

measure background noise for the purpose of automatically setting hearing aid 

parameters.”  (EX1005, 7:10-13; EX1003, ¶87.)  Hearing aid parameters include 

“amplification level[s] set by the RPU DSP 948” or “gain vs. frequency 

parameters.”  (EX1005, 23:30-31, 27:15; EX1003, ¶87.)  Further, Anderson 

discloses “adaptive volume control,” which modifies amplification levels of the 

down-converted signals based on measured background noise levels in the RPU’s 

environment.  (EX1005, 2:4-6, 21:55-56; EX1003, ¶87.)   

16. Claim 23 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13, 

 

See claim 13.  (EX1003, ¶88.) 

b. [A] wherein the apparatus is also configured to 

operate as at least a part of a phone.  

Anderson discloses providing “communication services (e.g., cellular 
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telephone and paging services) to the user via the hearing aid system.” (EX1003, 

¶89.) For example, as illustrated in FIG. 2, RPU 23 may be integrated with 

telephone handset 28:   

 

(EX1005, 5:61-6:3, FIG. 2 (annotated); EX1003, ¶89.)  

17. Claim 24 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶90.) 

b. [A] wherein the at least one hearing 

characteristic of the user is wirelessly received 

and stored in the hearing enhancement 

apparatus.  

Anderson discloses that the earpiece can be configured to operate as a 
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standalone hearing aid.  (EX1005, 22:11-20; EX1003, ¶91.)  For example, the 

earpiece stores hearing aid parameters “that control the stand-alone earpiece 

operation … in the earpiece CIC default parameter storage.”  (EX1005, 22:27-29; 

EX1003, ¶91.)  Such parameters include “a constant (read from the default 

parameter storage 870) to provide amplification [and]… maximum allowable 

values.”  (EX1005, 21:52-54; EX1003, ¶91.)  Such parameters can be altered using 

the RPU, which communicates with the earpiece wirelessly.  (EX1005, 22:35-61; 

EX1003, ¶91.)  For example, “information that is to ultimately be loaded into the 

earpiece default parameter storage 870 is then transmitted by the RPU,” and 

subsequently “received by the earpiece,” and “loaded into the CIC default 

parameter storage 870.”  (EX1005, 22:55-60; EX1003, ¶91.)  The POSITA would 

understand that the transmitted hearing aid parameters wirelessly represent hearing 

characteristics of the user.  (EX1003, ¶91.)  For example, the amplification 

constant represents a degree of the user’s hearing loss.  (EX1003, ¶91.)  

18. Claim 27 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶92.) 

b. [A] wherein the speaker is an ear speaker. 

See claim 11[A].  (EX1003, ¶93.) 
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19. Claim 28 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13, 

 

See claim 13.  (EX1003, ¶94.) 

b. [A] wherein the speaker is in a headset. 

See claim 12[A].  (EX1003, ¶95.) 

20. Claim 29 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶96.) 

b. [A] wherein the audio system is configured to 

operate as a phone,  

See claim 4[A].  (EX1003, ¶97.)  

c. [B] wherein the hearing enhancement apparatus 

is configured to operate in conjunction with or at 

least as a part of a mobile phone, 

See claim 23[A].  (EX1003, ¶98.)  

d. [C] wherein the speaker is an ear speaker, and  

See claim 11[A].  (EX1003, ¶99.) 
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e. [D] wherein to enhance the hearing of the user, 

the modifier is configured to modify the down-

converted signals into modified signals at one or 

more frequencies within the audio frequencies, 

with the one or more frequencies being 

determined by the at least one hearing 

characteristic of the user.  

As described above, Anderson discloses that hearing characteristics can be 

identified using a hearing test that “determines appropriate gain vs. frequency 

parameters for a program stored in the RPU DSP 948 that performs signal 

enhancement to compensate for the user’s hearing loss.”  (EX1005, 27:14-17; 

EX1003, ¶100.)  That is, the stored program adjusts the gain of the audio signals at 

one or more frequencies based on the hearing characteristics (e.g., the user’s 

hearing loss with respect to frequency) identified by the hearing test.  (EX1005, 

27:4-24; EX1003, ¶100.) 

21. Claim 30 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 29,  

 

See claim 29.  (EX1003, ¶101.) 

b. [A] wherein the at least one hearing 

characteristic of the user is determined via 

calibrating the user’s hearing at least across the 

one or more frequencies to generate at least a 

portion of the hearing profile of the user, and 

As discussed above, Anderson discloses that hearing tests can be performed 

by the earpiece and RPU for determining hearing loss at different frequencies.  
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(EX1005, 27:4-17; EX1003, ¶102.)  In one example, the “RPU DSP 948 can be 

used to generate tones of varying frequencies and amplitudes … to perform a 

hearing test that determines appropriate gain vs. frequency parameters for a 

program …that performs signal enhancement to compensate for the user’s hearing 

loss.”  (EX1005, 27:9-17; EX1003, ¶102.)  The POSITA would understand that the 

user’s measured hearing loss with respect to frequency corresponds to the claimed 

“hearing characteristic” and the gain vs. frequency parameters correspond to the 

claimed “hearing profile.” (EX1003, ¶102.)  This is at least because the ’789 patent 

discloses that “the user's hearing is profiled so that frequency amplification is 

tailored to the user,” and “[t]hrough calibration, the user's hearing profile can be 

generated.”  (EX1001, 3:59-60, 7:31-32; EX1003, ¶102.)  For example, the ’789 

patent describes that during calibration, the system “generates different SPL at 

each [frequency] band” and creates the hearing profile based on the “specific 

power level that the user feels most comfortable” for each frequency band, 

indicating that the hearing profile represents amplification (or gain) with respect to 

frequency.  (EX1001, 7:34-36; EX1003, ¶102.)  Accordingly, the system of 

Anderson calibrates the user’s hearing via a hearing test, which utilizes tones of 

varying frequencies to generate the hearing profile, including gain vs. frequency 

parameters, based on the user’s hearing loss with respect to frequency.  (EX1005, 

27:4-24; EX1003, ¶102.) 
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c. [B] wherein the hearing profile is stored in the 

hearing enhancement apparatus.  

Anderson discloses the “gain vs. frequency parameters” are for “a program 

stored in the RPU DSP 948 that performs signal enhancement.”  (EX1005, 27:14-

16; EX1003, ¶103.)  That is, the gain vs. frequency parameters and the signal 

enhancement program utilizing those parameters are stored in the RPU DSP 948.  

(EX1003, ¶103.)  

22. Claim 31 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 30,  

 

See claim 30.  (EX1003, ¶104.) 

b. [A] wherein the hearing enhancement apparatus 

allows the user to calibrate the user’s hearing via 

a computing device. 

Anderson discloses that the hearing test used to calibrate the user’s hearing 

is performed by the RPU DSP.  (EX1005, 27:4-17; EX1003, ¶105.)  The DSP 

(digital signal processor) is a computing device at least because Anderson 

describes DSPs as being a computer and that the RPU 16 can be used in lieu of a 

laptop computer.  (EX1005, 2:46-51, 26:24-31; EX1003, ¶105.) 

23. Claim 33 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 30,  

 

See claim 30.  (EX1003, ¶106.) 
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b. [A] wherein at least a portion of the at least one 

hearing characteristic of the user is wirelessly 

received by and stored in the hearing 

enhancement apparatus. 

See claim 24[A].  (EX1003, ¶107.) 

24. Claim 34 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 33,  

 

See claim 33.  (EX1003, ¶108.) 

b. [A] wherein the hearing enhancement apparatus 

is a headset. 

See claim 12[A].  (EX1003, ¶109.) 

25. Claim 35 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 33,  

 

See claim 33.  (EX1003, ¶110.) 

b. [A] wherein the hearing enhancement apparatus 

is a computing device that is wearable.  

Anderson discloses that the hearing aid includes the “remote processor unit 

(RPU) worn by or located near the user.”  (EX1005, 1:8-9; EX1003, ¶111.)  The 

RPU includes “a digital signal processor or other computer.”  (EX1005, 2:46-47; 

EX1003, ¶111.)  Thus, the RPU is a wearable computing device.  (EX1005, 1:6-11, 

2:46-47; EX1003, ¶111.) 
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26. Claim 36 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 33,  

 

See claim 33.  (EX1003, ¶112.) 

b. [A] wherein the hearing enhancement apparatus 

is a mobile phone.  

See claim 23[A].  (EX1003, ¶113.) 

27. Claim 39 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 29,  

 

See claim 29.  (EX1003, ¶114.) 

b. [A] wherein at least a portion of the at least one 

hearing characteristic is wirelessly received by 

and stored in the hearing enhancement 

apparatus.  

See claim 24[A].  (EX1003, ¶115.) 

28. Claim 40 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 39,  

 

See claim 39.  (EX1003, ¶116.) 

b. [A] wherein the hearing enhancement apparatus 

is a headset. 

See claim 12[A].  (EX1003, ¶117.) 
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29. Claim 41 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 39, 

 

See claim 39.  (EX1003, ¶118.) 

b. [A] wherein the hearing enhancement apparatus 

is a computing device that is wearable.  

See claim 35[A].  (EX1003, ¶119.) 

30. Claim 42 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 39,  

 

See claim 39.  (EX1003, ¶120.) 

b. [A] wherein the hearing enhancement apparatus 

is a mobile phone.  

See claim 23[A].  (EX1003, ¶121.) 

31. Claim 43 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 29,  

 

See claim 29.  (EX1003, ¶122.) 

b. [A] wherein the hearing enhancement apparatus 

is configured to alter a power level of the audio 

output signals based on a noise level of the 

environment of the apparatus. 

See claim 22[A].  (EX1003, ¶123.) 
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32. Claim 44 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 43,  

 

See claim 43.  (EX1003, ¶124.) 

b. [A] wherein the hearing enhancement apparatus 

is configured to increase the power of the audio 

output signals as the noise level increases, and 

Anderson discloses that “auxiliary body-worn microphones … may be used 

to measure background noise for the purpose of automatically setting hearing aid 

parameters.”  (EX1005, 7:10-12; EX1003, ¶125.)  Hearing aid parameters include 

“amplification level[s] set by the RPU DSP 948.”  (EX1005, 23:30-31; EX1003, 

¶125.)  Further, Anderson discloses that the system can perform “adaptive volume 

control,” as described for claim 22[A].  (EX1005, 2:4-6, 21:55-56; EX1003, ¶125.)  

In view of the above disclosures, the POSITA would have understood that 

Anderson’s adaptive volume control included increasing amplification levels (and 

thereby power) automatically as measured background noise increases.  (EX1003, 

¶125.)   

c. [B] wherein the hearing enhancement apparatus 

is configured not to further increase the power of 

the audio output signals if the noise level is 

beyond a certain predetermined threshold.  

Anderson discloses that the system stores “settings for the nominal and 

maximum allowable earpiece volume,” ensuring audio does not exceed these 
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limits.  (EX1005, 22:32-33; EX1003, ¶126.)  The system also performs adaptive 

volume control, adjusting amplitude based on noise levels.  (EX1005, 2:4-6, 21:55-

56, 7:10-12; EX1003, ¶126.)  That is, amplification stops before exceeding the 

maximum volume, preventing further increases in audio output power when 

background noise surpasses a certain level.  (EX1005, 2:4-6, 21:55-56, 7:10-12; 

EX1003, ¶126.)   

33. Claim 45 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 29,  

 

See claim 29.  (EX1003, ¶127.) 

b. [A] wherein the apparatus includes a volume 

control that is configured to respond to a voice 

command of the user. 

Anderson discloses “[v]oice commands recognized by the RPU can cause 

the RPU to initiate actions such as changing hearing aid parameter settings (e.g., 

volume).”  (EX1005, 25:22-24; EX1003, ¶128.)  Thus, the RPU includes a volume 

control that responds to a voice command.  (EX1005, 25:22-24; EX1003, ¶128.) 

34. Claim 46 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶129.) 
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b. [A] wherein the hearing enhancement apparatus 

is a headset. 

See claim 12[A].  (EX1003, ¶130.) 

35. Claim 47 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 46,  

 

See claim 46.  (EX1003, ¶131.) 

b. [A] wherein the speaker is an ear speaker. 

See claim 11[A].  (EX1003, ¶132.) 

36. Claim 48 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 47,  

 

See claim 47.  (EX1003, ¶133.) 

b. [A] wherein the audio output signals are changed 

in view of a preference of the user stored in the 

apparatus. 

Anderson discloses that a user can alter hearing aid parameters using an 

input mechanism.  (EX1005, 2:51-55; EX1003, ¶134.)  For example, “to change 

information in the earpiece CIC default parameter storage 870, …[t]he RPU 

keyboard 946 is then used to enter a command to the DSP 948 that indicates the 

user’s desire to change information in the default parameter storage 870, followed 

by the new information to be stored.”  (EX1005, 22:44-51; EX1003, ¶134.)  Such 

stored parameters include “settings for the nominal and maximum allowable 
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earpiece volume,” and indicate the user’s preference.  (EX1005, 22:32-33; 

EX1003, ¶134.) 

37. Claim 49 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 48,  

 

See claim 48.  (EX1003, ¶135.) 

b. [A] wherein the audio output signals are changed 

based on audio sound in the environment of the 

apparatus. 

See claim 22[A].  (EX1003, ¶136.) 

38. Claim 50 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 49 further comprising 

 

See claim 49.  (EX1003, ¶137.) 

b. [A] a microphone at least for receiving the audio 

sound in the environment of the apparatus. 

Anderson discloses that “auxiliary body-worn microphones … may be used 

to measure background noise.”  (EX1005, 7:10-12; EX1003, ¶138.)  The auxiliary 

body-worn microphones receive noise from the environment of the apparatus.  

(EX1005, 7:10-12; EX1003, ¶138.) 
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39. Claim 52 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 46, 

 

See claim 46.  (EX1003, ¶139.) 

b. [A] wherein the audio output signals are changed 

in view of a preference of the user stored in the 

apparatus. 

See claim 48[A].  (EX1003, ¶140.) 

40. Claim 53 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 46, 

 

See claim 46.  (EX1003, ¶141.) 

b. [A] wherein the audio output signals are changed 

based on audio sound in the environment of the 

apparatus. 

See claim 22[A].  (EX1003, ¶142.) 

41. Claim 54 

a. [Preamble] hearing enhancement apparatus as 

recited in claim 53 further comprising 

 

See claim 53.  (EX1003, ¶143.) 

b. [A] a microphone at least for receiving the audio 

sound in the environment of the apparatus. 

See claim 50[A].  (EX1003, ¶144.) 
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42. Claim 55 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13, 

 

See claim 13.  (EX1003, ¶145.) 

b. [A] wherein the hearing enhancement apparatus 

is a mobile phone.  

See claim 23[A].  (EX1003, ¶146.) 

43. Claim 56 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 55,  

 

See claim 55.  (EX1003, ¶147.) 

b. [A] wherein the audio output signals are modified 

in view of a preference of the user stored in the 

apparatus. 

See claim 48[A].  (EX1003, ¶148.) 

44. Claim 57 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 56, 

 

See claim 56.  (EX1003, ¶149.) 

b. [A] wherein the audio output signals are modified 

based on audio sound in the environment of the 

apparatus. 

See claim 22[A].  (EX1003, ¶150.) 
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45. Claim 58 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 57 further comprising 

 

See claim 57.  (EX1003, ¶151.) 

b. [A] a microphone at least for receiving the audio 

sound in the environment of the apparatus. 

See claim 50[A].  (EX1003, ¶152.) 

46. Claim 60 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 55, 

 

See claim 55.  (EX1003, ¶153.) 

b. [A] wherein the audio output signals are modified 

based on audio sound in the environment of the 

apparatus. 

See claim 22[A].  (EX1003, ¶154.) 

47. Claim 61 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 60 further comprising 

 

See claim 60.  (EX1003, ¶155.) 

b. [A] a microphone at least for receiving the audio 

sound in the environment of the apparatus. 

See claim 50[A].  (EX1003, ¶156.) 
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48. Claim 62 

a. [Preamble] hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶157.) 

b. [A] wherein at least a portion of the hearing 

enhancement apparatus is in a head-mounted 

electronic device. 

See claim 12[A].  (EX1003, ¶158.) 

49. Claim 63 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 62,  

 

See claim 62.  (EX1003, ¶159.) 

b. [A] wherein the apparatus comprises a volume 

control that is configured to respond to a voice 

command.  

See claim 45[A].  (EX1003, ¶160.) 

50. Claim 64 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 62, 

 

See claim 62.  (EX1003, ¶161.) 

b. [A] wherein the apparatus is configured to 

recognize at least a voice command from the user 

and operate according to the voice command. 

Anderson discloses “voice recognition computer programs implemented in 

the RPU electronics.”  (EX1005, 25:18-19; EX1003, ¶162.)  For example, “[v]oice 
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commands recognized by the RPU can cause the RPU to initiate actions such as 

changing hearing aid parameter settings (e.g., volume).”  (EX1005, 25:22-24; 

EX1003, ¶162.)  Thus, the RPU recognizes voice commands and operates 

accordingly.  (EX1005, 25:16-24; EX1003, ¶162.) 

51. Claim 65 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 64,  

 

See claim 64.  (EX1003, ¶163.) 

b. [A] wherein the at least one hearing 

characteristic of the user is identified via 

measuring the user’s hearing at least across a 

plurality of frequencies. 

See claim 30[A].  (EX1003, ¶164.) 

52. Claim 66 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 65, 

 

See claim 65.  (EX1003, ¶165.) 

b. [A] wherein the hearing enhancement apparatus 

is configured to alter a power level of the audio 

output signals so as to suppress at least a sound 

level associated with the environment of the 

apparatus so as to provide noise cancellation. 

Anderson discloses that “[t]he system is also capable of tinnitus masking and 

performing active noise cancellation to potentially enhance a user’s mental 

concentration abilities using techniques well known in the art and implemented in 



IPR2026-00144 

 

 49  

 

the RPU DSP 948.” (EX1005, 23:55–58; EX1003, ¶166.)  Anderson further 

explains that “[t]he hearing protection function is achieved by limiting the 

amplitude of the audio signal produced by the earpiece (such limiting taking place 

in the earpiece under control of the ASIC 845), and also by having the earpiece 

create sound waves in opposition to sounds in the environment to effectively 

cancel loud sounds (using techniques well known in the art and implemented in the 

RPU DSP 948).”  (EX1005, 23:58-65; EX1003, ¶166.)  By limiting the amplitude 

of the audio signal and generating opposing sound waves, Anderson’s system 

reduces the amplitude of sound reaching the user’s ear.  (EX1003, ¶166.)  A 

POSITA would have understood that altering amplitude directly also alters power, 

since the power of an audio or electrical signal is proportional to the square of its 

amplitude.  (EX1011, 5-7; EX1003, ¶166.)  Accordingly, Anderson teaches 

adjusting the amplitude (and therefore the power) of the audio signal to suppress a 

sound level of the environment.  (EX1005, 23:53–65; EX1003, ¶166.) 

53. Claim 67 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 66 further comprising 

 

See claim 66.  (EX1003, ¶167.) 
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b. [A] a microphone configured to receive audio 

sound at the environment of the apparatus for 

determining the sound level associated with the 

environment of the apparatus. 

See claim 50[A].  (EX1003, ¶168.) 

54. Claim 68 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 67,  

 

See claim 67.  (EX1003, ¶169.) 

b. [A] wherein the apparatus is configured to 

wirelessly couple to a cell phone.  

Anderson discloses that “a separate cellular telephone transceiver not 

physically integrated with the RPU can be worn on the user’s wrist … and 

communicate with an RPU … via a wired or wireless two-way link” as shown, 

e.g., in link 18 of FIG. 1:  
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(EX1005, 25:4-9, FIG. 1 (annotated); EX1003, ¶170.) 

Anderson also discloses a “secondary two-way wireless link … can be used 

for communication between the RPU and a cellular telephone system.”  (EX1005, 

23:19-25; EX1003, ¶171.)  FIG. 9 illustrates:  

 

 

 (EX1005, FIG. 9 (annotated); EX1003, ¶171.) 

That is, the RPU wirelessly couples to a cellular phone using a wireless link.  

(EX1003, ¶172.) 

55. Claim 70 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 64,  

 

See claim 64.  (EX1003, ¶173.) 
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b. [A] wherein the hearing enhancement apparatus 

is configured to alter a power level of the audio 

output signals so as to suppress at least a sound 

level associated with the environment of the 

apparatus so as to provide noise cancellation. 

See claim 66[A].  (EX1003, ¶174.) 

56. Claim 71 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 70 further comprising  

 

See claim 70.  (EX1003, ¶175.) 

b. [A] a microphone configured to receive audio 

sound at the environment of the apparatus for 

determining the sound level associated with the 

environment of the apparatus. 

See claim 50[A].  (EX1003, ¶176.) 

57. Claim 72 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 71,  

 

See claim 71.  (EX1003, ¶177.) 

b. [A] wherein the apparatus is configured to 

wirelessly couple to a cell phone.  

See claim 68[A].  (EX1003, ¶178.) 

58. Claim 75 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 62,  

 

See claim 62.  (EX1003, ¶179.) 
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b. [A] wherein the apparatus is configured to 

wirelessly couple to a cell phone.  

See claim 68[A].  (EX1003, ¶180.) 

59. Claim 77 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 62, 

 

See claim 62.  (EX1003, ¶181.) 

b. [A] wherein the at least one hearing 

characteristic of the user is identified via 

measuring the user’s hearing at least across a 

plurality of frequencies. 

See claim 65[A].  (EX1003, ¶182.) 

60. Claim 78 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 77,  

 

See claim 77.  (EX1003, ¶183.) 

b. [A] wherein the hearing enhancement apparatus 

assists in measuring the user’s hearing. 

Anderson discloses the RPU DSP 948 can perform the hearing test that 

measures the user’s hearing.  (EX1005, 27:4-17; EX1003, ¶184.) 

61. Claim 79 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 62, 

 

See claim 62.  (EX1003, ¶185.) 
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b. [A] wherein information regarding the at least 

one hearing characteristic of the user is 

wirelessly received and stored in the hearing 

enhancement apparatus. 

See claim 24[A].  (EX1003, ¶186.)   

62. Claim 81 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 62, 

 

See claim 62.  (EX1003, ¶187.) 

b. [A] wherein the hearing enhancement apparatus 

is configured to alter a power level of the audio 

output signals so as to suppress at least a sound 

level associated with the environment of the 

apparatus so as to provide noise cancellation. 

See claim 66[A].  (EX1003, ¶188.) 

63. Claim 82 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 81 further comprising 

 

See claim 81.  (EX1003, ¶189.) 

b. [A] a microphone configured to receive audio 

sound at the environment of the apparatus for 

determining the sound level associated with the 

environment of the apparatus. 

See claim 50[A].  (EX1003, ¶190.) 
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B. Ground 2:  Claims 7 and 15-18 are Rendered Obvious by 

Anderson in view of Enzmann 

 

1. Summary of Enzmann 

Enzmann is a patent issued to inventor Mark Enzmann.  The underlying 

application (Appl. No. 10/341,293) was filed on January 1, 2003.  (EX1006.) 

Enzmann is thus prior art to the ’789 patent under at least 35 U.S.C. §§ 102(a) and 

(e).  Enzmann was not considered during the prosecution of the ’789 patent. 

Enzmann relates to “a hearing aid capable of communicating with a wireless 

phone.”  (EX1006, 1:7-9; EX1003, ¶193.)  The hearing aid of Enzmann can 

function as an ear bud for the wireless phone as well as act as a conventional 

hearing aid.  (EX1006, 1:5-11, 4:1-4; EX1003, ¶193.)  For example, the ear bud 

can capture sounds via a microphone 205, manipulate the sounds using a DSP 220, 

and output sounds using speaker 250.  (EX1006, 3:20-67; EX1003, ¶193.)  FIG. 2 

illustrates:  



IPR2026-00144 

 

 56  

 

 

(EX1006, FIG. 2; EX1003, ¶193.) 

To amplify received audio signals, the DSP can adjust the audio signal based 

on “frequency mapping of the user’s hearing characteristics.”  (EX1006, 3:40; 

EX1003, ¶194.)  Enzmann is analogous art to the claimed invention at least 

because it is directed to the same field of endeavor—hearing aids that can 

wirelessly communicate with a mobile phone and modify a signal based on a user’s 

hearing characteristics.  (EX1003, ¶194.)   

2. Claim 7 

a. [Preamble] A hearing enhancement system as 

recited in claim 6, 

 

See claim 6.  (EX1003, ¶195.) 
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b. [A] wherein the portion with increased power is 

selected based on frequency, and 

Anderson discloses the hearing test “determines appropriate gain vs. 

frequency parameters for a program stored in the RPU DSP 948 that performs 

signal enhancement to compensate for the user’s hearing loss.”  (EX1005, 27:14-

17; EX1003, ¶196.)  Thus, Anderson teaches adjusting the gain (and thereby 

power) of the audio signal based on its frequency.  (EX1005, 27:4-17; EX1011, 5-

7; EX1003, ¶196.) 

c. [B] wherein a higher frequency portion has 

increased power. 

Enzmann discloses that the amplitude of the audio signals is modified based 

at least in part on amplification charts, which contain “a series of pre-stored 

dynamic frequency maps based on the user’s hearing characteristics.”  (EX1006, 

6:12-35; EX1003, ¶197.)  An exemplary amplification chart indicating “the user 

lacks significant hearing capability in higher frequencies” is shown in FIG. 5:  
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(EX1006, 6:26-35, FIG. 5 (annotated); EX1003, ¶197.) 

To compensate for such hearing loss, the amplification chart indicates a 

higher level of amplification is needed at higher frequencies than lower 

frequencies.  (EX1006, 6:12-35; EX1003, ¶198.)   

(i) Motivation to Combine 

The POSITA would have been motivated to combine the teachings of 

Anderson and Enzmann to meet the claim limitations.  (EX1003, ¶199.)  

Anderson’s RPU is configured to perform signal enhancement to compensate for 

the user’s hearing loss based on gain vs. frequency parameters obtained by 

measuring a user’s hearing characteristics.  (EX1005, 27:4-17; EX1003, ¶199.)  
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The POSITA would understand that such gain vs. frequency parameters are user 

specific.  (EX1003, ¶199.)  Enzmann provides an example of such gain vs. 

frequency parameters in FIG. 5 for a user with decreased hearing in high frequency 

ranges.  (EX1006, 6:12-35; EX1003, ¶199.)  Because Enzmann explicitly teaches 

applying greater amplification at higher frequencies to correct high-frequency 

hearing loss, a POSITA would have recognized that incorporating Enzmann’s 

frequency correction approach into Anderson’s RPU would improve hearing 

enhancement for users with such high frequency loss.  (EX1003, ¶199.)  

Accordingly, the POSITA would have been motivated to combine Enzmann’s 

frequency-dependent correction with Anderson’s system to achieve enhanced 

performance for users with high-frequency hearing loss.  (EX1003, ¶199.) 

The POSITA would have had a reasonable expectation of success in 

combining Anderson and Enzmann.  (EX1003, ¶200.)  Enzmann’s techniques are 

broadly applicable to hearing aid devices and were “well-known techniques” used 

in hearing aids—analogous to Anderson’s hearing aid system.  (EX1006, 3:20-34; 

EX1003, ¶200.)  Enzmann’s signal amplification is implemented via digital logic 

320 and DSP 220, analogous to DSP 948 of Anderson’s RPU.  (EX1006, 3:34-40, 

3:59-4:13, 6:1-35; EX1005, 27:14-17; EX1003, ¶200.)  Anderson and Enzmann 

also share other analogous components, such as microphones, speakers, digital to 

analog converters, analog to digital converters, and wireless transmitters and 
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receivers.  (EX1005, 2:25-28, 16:28-37; EX1006, 3:58-4:13, FIG. 2; EX1003, 

¶200.)  Enzmann and Anderson are thus easily combined based on familiar 

components.  (EX1003, ¶200.)  

3. Claim 15 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 14,  

 

See claim 14.  (EX1003, ¶201.) 

b. [A] wherein the portion with the increased power 

is selected based on frequency,  

See claim 7[A].  (EX1003, ¶202.) 

c. [B] wherein a higher frequency portion has 

increased power, 

See claim 7[B].  (EX1003, ¶203.) 

(i) Motivation to Combine 

See claim 7[B].  (EX1003, ¶204.) 

d. [C] wherein the at least one hearing 

characteristic of the user is determined via 

calibrating the user’s hearing, 

See claim 8[A].  (EX1003, ¶205.) 

e. [D] wherein the power of the audio output signals 

can be changed as a function of frequency, and 

See claim 8[B].  (EX1003, ¶206.) 
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f. [E] wherein the user can change the power of the 

audio output signals.  

See claim 8[C].  (EX1003, ¶207.) 

4. Claim 16 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 15,  

 

See claim 15.  (EX1003, ¶208.) 

b. [A] wherein the down-converted signals are 

further modified based on the noise level of the 

environment of the apparatus. 

See claim 22[A].  (EX1003, ¶209.) 

5. Claim 17 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 16,  

 

See claim 16.  (EX1003, ¶210.) 

b. [A] wherein the apparatus is also configured to 

operate as at least a part of a phone. 

See claim 23[A].  (EX1003, ¶211.) 

6. Claim 18 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 14,  

 

See claim 14.  (EX1003, ¶212.) 

b. [A] wherein the portion with increased power is 

selected based on frequency, and  

See claim 7[A].  (EX1003, ¶213.) 
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c. [B] wherein a higher frequency portion has 

increased power. 

See claim 7[B].  (EX1003, ¶214.) 

(i) Motivation to Combine 

See claim 7[B].  (EX1003, ¶215.) 

C. Ground 3:  Claims 9, 10, 21, 26, 51, and 59 Are Rendered 

Obvious By Anderson In View Of Mayer 

 

1. Summary of Mayer 

Mayer is the publication of a United States patent application by inventors 

Yaron Mayer et al.  The underlying application (Appl. No. 10/693,823) was filed 

on October 23, 2003, claiming priority to two U.S. provisional applications filed 

on October 27, 2002, and October 30, 2002, respectively.  (EX1007.)  Mayer is 

thus prior art to the ’789 patent under at least 35 U.S.C. §§ 102(a) and (e).  While 

Mayer was cited during prosecution, it was only cited in an IDS after the Examiner 

had already issued three Notices of Allowance and was not the basis for any 

rejection. 

Mayer relates to microphones and speakers.  (EX1007, [0009]; EX1003, 

¶218.)  The microphones of Mayer “can function without distortions or at least 

with much less distortions than conventional microphones over a much wider 

range of frequencies.”  (EX1007, [0005]; EX1003, ¶218.)  The speakers of Mayer 

are an improvement over conventional speakers because they have a broader 
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frequency range and “less distortions than ordinary speakers.”  (EX1007, [0009]; 

EX1003, ¶218.)  The microphones and speakers are directional and operate at 

ultrasonic frequencies.  (EX1007, [0007], [0009], [0010]; EX1003, ¶218.)  

Mayer is analogous art to the claimed invention at least because it is directed 

to the same field of endeavor as the ’789 patent; for example, Mayer describes 

improvement to microphones and speakers, which are components of the hearing 

aid devices of the ’789 patent.  (EX1001, 3:9-4:67; EX1003, ¶219.)  Further, 

Mayer is reasonably pertinent to the problems faced by the ’789 patent inventors, 

at least because the ’789 patent describes utilizing microphones and speakers, as in 

Mayer, to address user hearing impairments.  (EX1001, 3:9-4:67; EX1003, ¶219.)   

2. Claim 9 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶220.) 

b. [A] wherein the speaker is configured to generate 

ultrasonic signals, with at least a portion of the 

ultrasonic signals transformed into the audio 

output signals in air. 

Mayer discloses “that interference patterns created between two or more 

high frequency sources can be used to create any lower-frequencies and volumes 

desired, thus creating also a membrane-less loudspeaker or earphone,” and the 

“ultrasonic frequencies used in this case are close to the natural resonance 
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frequency of the minute membranes.”  (EX1007, [0009]; EX1003, ¶221.)  That is, 

the membrane-less speakers generate high-frequency ultrasonic signals that 

interfere with each other in air to produce lower frequency audible sound.  

(EX1003, ¶221.)  

(i) Motivation to Combine 

The POSITA would have been motivated to combine the teachings of 

Anderson and Mayer to meet the claim limitations.  (EX1003, ¶222.)  Anderson’s 

hearing aid system is configured for hearing protection and noise cancellation 

simultaneous with binaural hearing aid functions.  (EX1005, 1:14-16; EX1003, 

¶222.)  The POSITA would have understood that distortions in sounds produced by 

the speaker of Anderson’s hearing aid system would degrade the performance of 

such functions.  (EX1003, ¶222.)  Anderson’s hearing aid system would thus face a 

problem identified in Mayer:  distortion caused by conventional speakers.  

(EX1007, [0009]; EX1003, ¶222.)  The POSITA would seek to minimize 

distortions in the audio output of Anderson’s hearing aid and would thus be 

motivated to combine Mayer with Anderson.  (EX1003, ¶222.)  This is because 

modifying Anderson’s system to incorporate Mayer’s low-distortion speakers 

would enable the system to produce clearer audio with reduced distortion, thereby 

improving the performance of its hearing protection and noise-cancellation 

functions.  (EX1003, ¶222.)  The POSITA would understand reduced distortion to 
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be particularly beneficial in hearing aid systems, as in Anderson, in which a main 

objective is to improve audio clarity and listenability for hearing-impaired users.  

(EX1003, ¶222.)  

The POSITA would have had a reasonable expectation of success in 

combining Anderson and Mayer.  (EX1003, ¶223.)  Mayer’s speakers are broadly 

applicable to systems that reproduce sounds, including loudspeakers and 

earphones—analogous to Anderson’s hearing aid including a speaker.  (EX1007, 

[0009]; EX1005, 2:26-28; EX1003, ¶223.)  Mayer’s speaker is analogous to 

speaker 15 of Anderson’s earpiece.  (EX1003, ¶223.)  Further, Mayer explicitly 

describes that the speakers can be very compact, increasing compatibility with an 

earpiece.  (EX1007, [0009], [0018]; EX1003, ¶223.)  Anderson and Mayer are thus 

readily combined.  (EX1003, ¶223.) 

3. Claim 10 

a. [Preamble] A hearing enhancement system as 

recited in claim 1, 

 

See claim 1.  (EX1003, ¶224.) 

b. [A] wherein the speaker is a directional speaker. 

Mayer describes that “various frequencies that are created are preferably 

mixed together for example within a hollow resonance box or for example a 

hyperbolic or parabolic reflector, depending on whether the desired output is more 

directional.”  (EX1007, [0009]; EX1003, ¶225.)  That is, the speaker of Mayer is 
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directional depending on how the frequencies are mixed together.  (EX1003, 

¶225.) 

(i) Motivation to Combine 

See claim 9[A].  (EX1003, ¶226.)  Further, the POSITA would have been 

motivated to combine the teachings of Anderson and Mayer to incorporate Mayer’s 

directional speaker design.  (EX1003, ¶226.)  While Mayer’s low-distortion 

characteristics would already have improved the clarity of Anderson’s audio 

output, Mayer also discloses optional directional configurations that further 

enhance system performance.  (EX1007, [0009]; EX1003, ¶226.)  A POSITA 

would have recognized that using Mayer’s directional structure would increase 

acoustic efficiency, by focusing sound energy toward the user’s ear (and limiting 

the projection of sound energy away from the ear); and further would reduce sound 

radiation that could cause unwanted feedback to Anderson’s system microphone.  

(EX1003, ¶226.)  Accordingly, combining Mayer’s directional speaker 

configuration with Anderson’s hearing aid system would provide clearer, more 

efficient audio output while minimizing feedback.  (EX1003, ¶226.)  

The POSITA would have had a reasonable expectation of success in 

combining Anderson and Mayer.  (EX1003, ¶227.)  Mayer’s speakers are broadly 

applicable to systems that reproduce sounds, including loudspeakers and 

earphones—analogous to Anderson’s hearing aid including a speaker.  (EX1007, 
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[0009]; EX1005, 2:26-28; EX1003, ¶227.)  Mayer’s speaker is analogous to 

speaker 15 of Anderson’s earpiece.  (EX1003, ¶227.)  Further, Mayer explicitly 

describes that the speakers can be very compact, increasing compatibility with an 

earpiece.  (EX1007, [0009], [0018]; EX1003, ¶227.)  Anderson and Mayer are thus 

easily combined.  (EX1003, ¶227.) 

4. Claim 21 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶228.) 

b. [A] wherein the speaker is configured to generate 

ultrasonic signals, with at least a portion of the 

ultrasonic signals transformed into the audio 

output signals in air. 

See claim 9[A].  (EX1003, ¶229.) 

(i) Motivation to Combine 

See claim 9[B].  (EX1003, ¶230.) 

5. Claim 26 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 13,  

 

See claim 13.  (EX1003, ¶231.) 

b. [A] wherein the speaker is a directional speaker. 

See claim 10[A].  (EX1003, ¶232.) 
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(i) Motivation to Combine 

See claim 9[A].  (EX1003, ¶233.) 

6. Claim 51 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 50,  

 

See claim 50.  (EX1003, ¶234.) 

b. [A] wherein the microphone is a directional 

microphone.  

This element is met by Mayer.  (EX1003, ¶235.)  Mayer discloses “the 

microphone is naturally at least partially directional.”  (EX1007, [0007]; EX1003, 

¶235.) 

(i) Motivation to Combine 

The POSITA would have been motivated to combine the teachings of 

Anderson and Mayer to meet the claim limitation.  (EX1003, ¶236.)  Anderson’s 

hearing aid system is configured for hearing protection and noise cancellation 

simultaneous with binaural hearing aid functions.  (EX1005, 1:14-16; EX1003, 

¶236.)  The POSITA would understand that distortions in sounds recorded by the 

microphone of Anderson’s hearing aid system would degrade the performance of 

such functions.  (EX1003, ¶236.)  Further, inability to pick up sounds across a 

wide frequency band would also degrade the performance of Anderson’s hearing 

aid.  (EX1003, ¶236.)  Anderson’s hearing aid system would thus face problems 
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identified in Mayer:  distortion and limited frequency ranges inherent in 

conventional microphones.  (EX1007, [0004]; EX1003, ¶236.)  The POSITA 

would seek to minimize distortions while increasing frequency range of the audio 

input of Anderson’s microphone and would thus be motivated to combine Mayer 

with Anderson in order to do so.  (EX1003, ¶236.) 

The POSITA would have had a reasonable expectation of success in 

combining Anderson and Mayer.  (EX1003, ¶237.)  Mayer’s microphones are 

broadly applicable to systems that record sounds—analogous to Anderson’s 

hearing aid that includes a microphone.  (EX1007, [0005]; EX1005, 2:26-28; 

EX1003, ¶237.)  Mayer’s microphone is analogous to microphone 12 of 

Anderson’s earpiece.  (EX1003, ¶237.)  Further, Mayer explicitly describes that the 

microphones can be made very compact, increasing compatibility with an earpiece.  

(EX1007, [0010]; EX1003, ¶237.)  Anderson and Mayer are thus readily 

combined.  (EX1003, ¶237.) 

7. Claim 59 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 58, 

 

See claim 58.  (EX1003, ¶238.) 

b. [A] wherein the microphone is a directional 

microphone. 

See claim 51[A].  (EX1003, ¶239.) 
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(i) Motivation to Combine 

See claim 51[A].  (EX1003, ¶240.) 

D. Ground 4:  Claims 32 and 37 are Rendered Obvious by 

Anderson in View of Gabara 

 

1. Summary of Gabara 

Gabara is a U.S. Patent filed on June 7, 2000.  (EX1008.)  Gabara is thus 

prior art to the ’789 patent under at least 35 U.S.C. §§ 102(a) and (e).  Gabara was 

not cited or considered during prosecution of the ’789 patent. 

Gabara is directed to systems and methods for conveniently reconfiguring or 

readjusting the performance characteristics of a hearing aid.  (EX1008, Abstract; 

EX1003, ¶243.)  Gabara teaches that a person’s quality of hearing can vary over 

time, and a hearing aid requires periodic adjustment to compensate.  (EX1008, 

1:59-63; EX1003, ¶243).  Gabara is analogous art to the claimed invention at least 

because it is directed to the same field of endeavor—customizable hearing aid 

systems.  (EX1003, ¶243.)  Similarly, by disclosing improvements to hearing aid 

systems, Gabara further is reasonably pertinent to the problems of hearing 

impairment correction faced by the ’789 patent inventors.  (EX1003, ¶243.) 

2. Claim 32 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 30,  

 

See claim 30.  (EX1003, ¶244.) 
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b. [A] wherein the hearing enhancement apparatus 

is configured to periodically remind the user to 

calibrate the user’s hearing. 

Gabara discloses that “[d]ue to the effects of aging or other environmental 

factors, a person’s quality of hearing may vary over time” such that “a customized 

hearing aid may require periodic adjustments to take into account changes in the 

user’s hearing characteristics.”  (EX1008, 1:59-63; EX1003, ¶245.)  Based on this 

disclosure, the POSITA would understand that a customized hearing aid needed to 

be re-calibrated periodically to work effectively.  (EX1003, ¶245.)   

Anderson teaches that the hearing aid system provides medical reminders to 

the user.  (EX1005, 24:32-44; EX1003, ¶246.)  For example, Anderson teaches 

“[t]he RPU may also contain a … time of-day clock, which would allow a user to 

be alerted when it is time to take medication and be given verbal instructions on 

what to take.” (EX1005, 24:32-36; EX1003, ¶246.)  For example, the “system can 

also remind a user to be in a certain location at a given time (‘appointment 

reminders’), … to individuals such as nursing home residents.”  (EX1005, 24:39-

43; EX1003, ¶246.)  Since Anderson’s hearing aid system is customized to the 

user, the POSITA would have also understood that Anderson’s hearing aid system 

that provides medical reminders could provide reminders to re-calibrate the 

hearing aid.  (EX1005, 27:4-17; EX1003, ¶246.) 
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(i) Motivation to Combine 

The POSITA would have been motivated to combine the teachings of 

Anderson and Gabara to meet the claim limitation.  (EX1003, ¶247.)  Anderson’s 

hearing aid system is a customized hearing aid that enhances audio signals based 

on a user’s needs, which are determined based on a hearing test.  (EX1005, 24:32-

44; EX1003, ¶247.)  The POSITA would understand that as a person’s hearing 

changes over time, the effectiveness of Anderson’s hearing aid would decrease 

unless the hearing test was repeated to update the hearing characteristics of the 

user.  (EX1003, ¶247.)  Anderson’s hearing aid system would thus face a problem 

identified in Gabara:  that periodic adjustments are required to take into account 

changes in the user’s hearing characteristics.  (EX1008, 1:61-63; EX1003, ¶247.)  

The POSITA would seek to minimize degradation in the function of Anderson’s 

hearing aid and would thus modify Anderson’s hearing aid system to provide 

reminders regarding hearing tests in addition to the other medical reminders 

already provided by the system.  (EX1003, ¶247.) 

The POSITA would have had a reasonable expectation of success in making 

this modification.  (EX1003, ¶248.)  Anderson already teaches providing medical 

reminders and instructions to a user based in part on an internal clock.  (EX1005, 

24:32-44; EX1003, ¶248.)  It would be straightforward for this process to also 

include reminders for re-calibrating the user’s hearing.  (EX1003, ¶248.)  
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Anderson is thus easily modified based on the teachings of Gabara.  (EX1003, 

¶248.) 

3. Claim 37 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 36,  

 

See claim 36.  (EX1003, ¶249.) 

b. [A] wherein the hearing enhancement apparatus 

is configured to periodically remind the user to 

calibrate the user’s hearing. 

See claim 32[A].  (EX1003, ¶250.) 

(i) Motivation to Combine 

See claim 32[A].  (EX1003, ¶251.) 

E. Ground 5: Claim 76 is rendered obvious by Anderson in view of 

Rader  

 

1. Summary of Rader 

Rader is a U.S. Patent issued to inventors R. Scott Rader et al.  The 

underlying application (Appl. No. 09/957,344) was filed on September 20, 2001 

and published on April 3, 2003.  (EX1009.)  Rader is thus prior art to the ’789 

patent under at least 35 U.S.C. §§ 102(a) and (e).  Rader was not cited or 

considered during prosecution of the ’789 patent. 

Rader discloses techniques for enhancing sound based upon an individual’s 

hearing profile, environmental factors, and personal choice using a personal 
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communication device.  (EX1009, 1:9-15; EX1003, ¶254.)  FIG. 1 illustrates 

forming a composite profile and using that to process audio: 

 

(EX1009, 3:28-30, FIG. 1; EX1003, ¶254.)   

Rader discloses that “[t]he personal choice of an individual may be 

important in setting customization parameters for delivery of enhanced audio.”  

(EX1009, 8:59-61; EX1003, ¶255.)  For example, the customization of audio is 

based on a “composite or resultant profile 104” which is a combination of “a 

hearing profile 100, a listener’s personal choice profile 101, and/or a profile 102 of 

the environmental noise.”  (EX1009, 4:8-25, FIG. 1; EX1003, ¶255.)   

In Rader, the power of the audio output is modified based on frequency 

because the “gain and compression ratio can vary with frequency,” based on a 

user’s combined audibility threshold.  (EX1009, 7:5-6; EX1003, ¶256.)  While 
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Rader describes the equations for the combined audibility threshold in terms of 

hearing impairment (THi), Rader also discloses that “THi could be replaced by, or 

supplemented with, a threshold parameter THc provided in response to information 

about a user’s personal choice.”  (EX1009, 6:3-6; EX1003, ¶256.)   

Rader’s device sends and receives audio signals wirelessly.  (EX1009, 4:48-

64; EX1003, ¶257.)   FIG. 2 of Rader shows “a simplified block diagram of a 

mobile phone, representative of personal communication devices according to the 

present invention.”  (EX1009, 3:32-34; EX1003, ¶257.)    

 

(EX1009, 4:65-5:10, FIG. 2; EX1003, ¶257.)   

 As illustrated by FIG. 2, an exemplary device (mobile phone 200) “includes 
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an [US] antenna 201 and a radio frequency RF receiver/transmitter 202, by which 

the phone 200 is coupled to a wireless communication medium.”  (EX1009, 4:65-

5:3; EX1003, ¶258.)  The receiver/transmitter 202 is “coupled to baseband and 

digital signal processor DSP processing section 203, in which the audio signals are 

processed.” (EX1009, 5:4-6, FIG. 2; EX1003, ¶258.)   

Rader is analogous art to the claimed invention at least because it is directed 

to the same field of endeavor—hearing enhancement systems for modifying audio 

signals based on a user’s hearing characteristics.  (EX1003, ¶259.)  By disclosing a 

system “designed to enhance the reception of audio by the listener,” Rader is 

reasonably pertinent to the problem faced by the ’789 patent inventor—providing a 

hearing enhancement system.  (EX1009, 2:15-20; EX1001, 5:44-45; EX1003, 

¶259.) 

2. Claim 76 

a. [Preamble] A hearing enhancement apparatus as 

recited in claim 62, 

 

See claim 62.  (EX1003, ¶260.) 

b. [A] wherein based on at least a preference of the 

user, the power of a first range of frequencies of 

the audio output signals is increased, and the 

power of a second range of frequencies of the 

audio output signals is not increased. 

Rader discloses that “[t]he personal choice of an individual may be 

important in setting customization parameters for delivery of enhanced audio.”  
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(EX1009, 8:59-61; EX1003, ¶261.)  For example, the customization of audio is 

based on a “composite or resultant profile 104” which is a combination of “a 

hearing profile 100, a listener’s personal choice profile 101, and/or a profile 102 of 

the environmental noise.”  (EX1009, 4:8-25, FIG. 1; EX1003, ¶261.)  FIG. 1 

illustrates: 

 

(EX1009, 4:7-25, FIG. 1 (annotated); EX1003, ¶261.) 

In Rader, the power of the audio output is modified based on frequency 

because the “gain and compression ratio can vary with frequency,” based on a 

user’s combined audibility threshold.  (EX1009, 7:5-6; EX1003, ¶262.)  While 

Rader describes the equations for the combined audibility threshold in terms of 

hearing impairment (THi), Rader also discloses that “THi could be replaced by, or 



IPR2026-00144 

 

 78  

 

supplemented with, a threshold parameter THc provided in response to information 

about a user’s personal choice.”  (EX1009, 6:3-6; EX1003, ¶262.)  The POSITA 

would understand that THc, the user’s personal choice threshold, is frequency 

dependent.  (EX1003, ¶262.)  This is at least because Rader discloses that the 

audibility thresholds (e.g., due to impairment, due to masked noise, and the 

resulting combination) are frequency dependent, as illustrated in FIGS. 12a-12c: 

 

(EX1009, 5:43-7:18, FIGS. 12a-12c (annotated); EX1003, ¶262.) 

Accordingly, Rader discloses that, by determining the personal choice 

threshold across a plurality of frequencies, the user can control the gain (and 
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thereby power) of the audio output signals on a plurality of frequency bands.  

(EX1009, 5:43-7:18; EX1003, ¶263.) 

Rader also discloses user interfaces for selecting and fine-tuning audio 

characteristics to define the user’s personal choice profile.  (EX1009, 8:59-9:31; 

EX1003, ¶264.)  For example, “[m]atrix navigation would be presentation of audio 

that is customized in one or several variables, and depending on user choice, 

establishing that choice as a vector in personalization.”  (EX1009, 9:17-20; 

EX1003, ¶264.)  Rader also teaches the compressive region “will have slopes that 

range from 1 (no compression) to 1/3 (3:1 compression).”  (EX1009, 7:9-10; 

EX1003, ¶264.)  Thus, the device is capable of selectively increasing the power of 

audio output signals in some frequency ranges while not increasing others.  

(EX1009, 7:7-10; EX1003, ¶264.)   Taken together, the POSITA would understand 

that, based on the user preference, the device can selectively increase the power of 

a first range of frequencies while leaving a second range unchanged, thereby 

providing frequency-specific audio enhancement based on the user’s preferences.  

(EX1003, ¶264.)   

(i) Motivation to Combine 

A POSITA would have been motivated to combine the hearing aid system of 

Anderson with the personalized frequency-dependent audio processing of Rader.  

(EX1003, ¶265.)  This would allow the system of Anderson to selectively increase 
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power in one frequency range while leaving another unchanged, based on user 

preference.  (EX1003, ¶265.)  Anderson’s hearing aid system enhances audio 

signals according to a user’s hearing characteristics determined through 

calibration.  (EX1005, 27:4-17; EX1003, ¶265.)  The POSITA would understand 

that, while such calibration provides objective compensation for hearing loss, users 

often prefer different sound balances in real-world listening environments.  

(EX1003, ¶265.)  Rader identifies this problem and provides a solution by 

adjusting gain across frequency bands based on user preference to deliver more 

personalized sound.  (EX1009, 4:7-25, 5:43-7:18, 8:59-61; EX1003, ¶265.)  The 

POSITA would therefore have sought to incorporate Rader’s preference-based 

frequency control into Anderson’s calibrated system to allow users to tailor 

amplification in selected frequency ranges while maintaining comfort and clarity 

across others.  (EX1003, ¶265.)  Doing so would improve user satisfaction and 

adaptability in diverse listening conditions using familiar DSP-based hearing-

enhancement techniques.  (EX1003, ¶265.) 

The POSITA would have had a reasonable expectation of success in 

combining Anderson and Rader.  (EX1003, ¶266.)  Both references employ digital 

signal processors to control gain and compression across frequency bands based on 

stored parameters.  (EX1005, 27:4-17; EX1009, 4:65-5:10; EX1003, ¶266.)  

Incorporating Rader’s user-adjustable frequency profiles into Anderson’s DSP-



IPR2026-00144 

 

 81  

 

based architecture would have only required modifying the gain-control logic 

using known techniques.  (EX1003, ¶266.)  Because both systems operate within 

the same field of hearing enhancement and rely on compatible audio-processing 

structures, the combination would have been straightforward to implement with 

predictable and beneficial results.  (EX1003, ¶266.) 

VI. NOTICES AND STATEMENTS 

Pursuant to 37 C.F.R. § 42.8(b)(1), Apple Inc. is the real party-in-interest for 

Petitioner.  

Pursuant to 37 C.F.R. § 42.8(b)(2), Petitioner identifies the following related 

matters.  The ’789 patent is asserted in the following litigation matter:  

IngenioSpec, LLC v. Apple, Inc., Case No. 1:25-cv-00867 (W.D. Tex.).  The ’789 

was previously asserted in the following litigation matters, since dismissed: 

IngenioSpec, LLC v. Samsung Electronics Co., Ltd. et al., Case No. 2:24-cv-00819 

(E.D. Tex.) (dismissed June 11, 2025); IngenioSpec, LLC v. Sony Group 

Corporation et al., Case No. 2:24-cv-00820 (E.D. Tex.) (dismissed Nov. 6, 2025); 

IngenioSpec, LLC v. Bose Corporation, Case No. 2:24-cv-00822 (E.D. Tex.) 

(dismissed Oct. 15, 2025); IngenioSpec, LLC v. LG Electronics Inc. et al., Case 

No. 2:24-cv-00823 (E.D. Tex.) (dismissed Oct. 15, 2025).  The ’789 patent was the 

subject of a declaratory judgment action for non-infringement, since dismissed, in 

Bose Corporation v. IngenioSpec, LLC, Case No. 1:25-cv-12531 (D. Mass.) 



IPR2026-00144 

 

 82  

 

(dismissed Oct. 8, 2025).  The ’789 patent was challenged by petitioner Bose 

Corporation in Inter Partes Review proceeding No. IPR2025-01547 (terminated 

November 18, 2025). 

Pursuant to 37 C.F.R. § 42.8(b)(3), Petitioner identifies the following counsel 

(and a power of attorney accompanies this Petition). 

Lead Counsel Backup Counsel  

Alex S. Yap 

Registration No.: 60,609 

MORRISON & FOERSTER LLP 

707 Wilshire Boulevard, Suite 6000 

Los Angeles, CA 90017 

Tel: (213) 892-5688 

Fax: (213) 892-5454 

Email: AYap@mofo.com  

 

Mehran Arjomand 

Registration No.: 48,231 

MORRISON & FOERSTER LLP 

707 Wilshire Boulevard, Suite 6000 

Los Angeles, CA 90017 

Tel: (213) 892-5630 

Fax: (213) 892-5454 

Email: MArjomand@mofo.com  

 

Backup Counsel 

Bryan Blumenkopf 

Registration No.: 73,282 

MORRISON & FOERSTER LLP 

12531 High Bluff Drive, Suite 200 

San Diego, CA 92130 

Tel: (213) 892-5269 

Fax: (213) 892-5454 

Email: BBlumen@mofo.com   

 

Pursuant to 37 C.F.R. § 42.8(b)(4), service information for lead and back-up 

counsel is provided above.  Petitioner consents to electronic service by email to 

Apple-IngenioSpec-IPR@mofo.com. 
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Pursuant to 37 C.F.R. § 42.104(a), Petitioners certify that the ’789 patent is 

available for inter partes review and that Petitioners are not barred or estopped 

from requesting an inter partes review challenging the patent claims on the 

grounds identified in this Petition. 

VII. CONCLUSION 

Petitioner requests that the Board initiate inter partes review and cancel all 

challenged claims of the ’789 Patent.  

The USPTO is authorized to charge any required fees, including the fee as set 

forth in 37 C.F.R. § 42.15(a) and any excess claim fees, to Deposit Account No. 03-

1952 referencing Docket No. 10684-0000906. 

 

Dated: November 21, 2025 Respectfully submitted, 

By: /Alex S. Yap/ 

Alex S. Yap 

Registration No.: 60,609 

MORRISON & FOERSTER LLP 

707 Wilshire Boulevard, Suite 6000 

Los Angeles, CA 90017 

Tel: (213) 892-5688 

Fax: (213) 892-5454 

Email: AYap@mofo.com 
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Certification of Word Count (37 C.F.R. § 42.24) 

I hereby certify that this Petition for Inter Partes Review has 12,645 words 

(as counted by the “Word Count” feature of the Microsoft Word™ word-

processing system), exclusive of “a table of contents, a table of authorities, 

mandatory notices under § 42.8, a certificate of service or word count, or appendix 

of exhibits or claim listing.” 

 

Dated: November 21, 2025 

 

By: /Bryan Blumenkopf/ 

  Bryan Blumenkopf 
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Certificate of Service (37 C.F.R. § 42.6(e)(4) and 42.205(a)) 

I hereby certify that the attached Petition for Inter Partes Review and 

supporting materials were served as of the below date by UPS, a means as fast and 

reliable as Priority Mail Express®, on the Patent Owner at the correspondence 

address indicated for U.S. Patent No. 8,582,789. 

IPVENTURE, INC.  

4010 Moorpark Avenue 

Suite 211 

San Jose, CA 95117 

  

Dated: November 21, 2025 By: /Bryan Blumenkopf/ 

  Bryan Blumenkopf  

  

 

 

 

 

 


