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Invalidity of 8,582,789 in view of Digital Hearing Aid Systems 
On information and belief, systems comprising a digital hearing aid, receiver, and remote transmitter (“Digital Hearing Aid systems” or “DHA 
systems”) were sold, on–sale, in public use, or otherwise publicly available prior to the earliest priority date of U.S. Patent No. 8,582,789 (“’789 
patent”) and qualify as prior art to the ’789 patent at least under pre-AIA 35 U.S.C. §§ 102(a) and/or (b). DHA systems anticipate or, alone or with 
other references, render obvious, one or more of the Asserted Claims of the ’789 patent.  
The chart below illustrates how exemplary DHA system render the Asserted Claims of the ’789 patent invalid as anticipated or obvious over the 
DHA systems alone or in view of additional secondary references, including but not limited to the references listed below and prior art identified in 
Defendant’s Invalidity Contentions. One exemplary DHA system identified in this claim chart includes, for example, the Phonak Perseo digital 
hearing aid, MicroLink receiver, and Campus S transmitter (“Phonak system”), which were sold, on–sale, in public use, or otherwise publicly 
available at least as early as April 2003. The Phonak system is evidenced by, for example, the Phonak Perseo Brochure, Phonak Campus S User 
Guide, and Phonak – MicroLink User Guide, which published at least as early as the earliest claimed priority date of the ’789 patent, as well as the 
additional information cited herein.  
The citations and descriptions provided herein refer to the Phonak system as a representative system demonstrating the relevant prior art features and 
functionality of the DHA systems, and is not intended to limit the invalidity contentions to this specific implementation. On the contrary, as 
demonstrated herein, components of the DHA systems, including the receiver and transmitter, could be used interchangeably with different hearing 
aids or compatible systems. Additionally, the hearing aid device could have an integrated receiver within a unified assembly. Accordingly, the chart 
identifies other examples of exemplary components that could be substituted for or used interchangeably with the Microlink receiver and/or Campus 
S transmitter, including but not limited to the Oticon DigiFocus Compact digital hearing aid. Moreover, and as discussed in greater detail in the 
following chart, the prior art DHA systems may comprise one or more of the following components which could be used interchangeably and include 
substantially similar structures and functionality: 
• Digital Hearing Aids: Phonak: Perseo, Perso with PersonalLogic, Claro 11, Claro 22, Claro 21dAZ, Claro dAZ, Claro dAZ FM, Supero 411,
Supero 412, PicoForte3 SC-D, PicoForte3, SuperFront, Clasica, Aero 11, Aero 22, Aero 23 mZ, Aero 33, MicroZoom P2 AZ, Astro SC, Astro MC,
Aero 211, Aero 211 AZ, Aero 311, Aero 311 AZ, Supero 412, Supero 413 AZ, Piconet 2 P2, Piconet P2 AZ, SonoForte P3 AZ, PowerZoom P4 AZ,
NovoForte E3, NovoForte E4, Conversa, Unison; Oticon, Inc.: DigiFocus Compact, Syncro; Starkey Hearing Technologies: Genesis 4, Genesis DX
with one or more of Precision Audio Imaging, Axent II, Sequel, Endeavour, Arista; Siemens Hearing Instruments, Inc.: Acuris with e2e wireless,
Triano, Signia Select, Prisma 2, Music, Music Digital, Phoenix, Phoenix Pro, Infiniti 3; GN ReSound: ReSound Air; Sonic Innovations Inc.: Natura 3
with DIRECTIONALplus, Natura 2 SE, Altair, Tribute, Adesso; Widex: Senso Diva; Micro-Tech: Denali, Caballo, Dx3; Microsound A/S:
Microsound Pilot with Eartunner; University Wisconsin + Nicolet Instrument Corp.: Project Phoenix; and any other prior art digital hearing aids
devices, including, but not limited to devices offered by the following manufacturers: Argosy, Audifon, Beltone, Danavox, Hanaston, Interton,
Oticon Philips, Phonak, Rexton, Siemens, Sonic Innovations, Unitron, and Widex.
• Receivers: Phonak: MicroLink (MLx S, ML 8, MLxi, ML3-ML7), MicroVox RX2
• Transmitters: Phonak: SmartLink, Campus S, ClearCall, SoundPilot FM, WatchPilot Classic, WatchPilot Elegance, MAXX, CrosLink,
HandyMic
On information and belief, other configurations, models, or embodiments may also satisfy one or more claim limitations, and the inclusion of the 
examples identified in this chart do not preclude the existence or applicability of alternative implementations. Defendant reserves the right to 
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supplement, amend, or otherwise update these contentions as additional information becomes available, including but not limited to information 
obtained through discovery. 
To the extent IngenioSpec contends the DHA systems do not disclose one or more limitations of the claims, it would have been obvious to combine 
the DHA systems with the knowledge of a person of ordinary skill in the art (“POSITA”) and/or with one or more of the following references to 
render the Asserted Claims the ’789 patent invalid: 
• US5721783 (“Anderson ’783”) was filed on June 7, 1995, and issued on February 24, 1998, and is therefore prior art under 35 U.S.C. §§ 102 
(a), (b), and (e). 
• US2004/0136555A1 (“Enzmann ’555”) was filed on January 13, 2003, and published on July 15, 2004, and issued on February 24, 1998, and 
is therefore prior art under 35 U.S.C. § 102 (e). Enzmann ’555 is a printed patent publication that issued as U.S. Patent No. 5,721,783 
(“Enzmann ’783”), which also qualifies as prior art to the ’789 patent at least under pre-AIA 35 U.S.C. § 102(e). Enzmann ’555 and Enzmann ’783 
all have corresponding disclosures, and citation herein to Enzmann ’555 includes and incorporates by reference citations to the corresponding 
disclosures in Enzmann ’783. 
• US20040170086A1 (“Mayer ’086”) was filed on October 23, 2003 with a priority date of October 27, 2002, and published on September 2, 
2004, and is therefore prior art under 35 U.S.C. § 102 (e). 
• WO1998031193A1 (“Fretz ’193”) was filed on January 9, 1998, and published on July 16, 1998, and is therefore prior art under 35 U.S.C. § 
102(b), (e). 
For any claim limitation, Defendant may rely on excerpts cited for any other limitation and/or additional excerpts not set forth fully herein to the 
extent necessary to provide further explanation for a reference’s disclosure of a limitation. Where an excerpt refers to or discusses a figure or figure 
items, that figure and any additional descriptions of that figure should be understood to be incorporated by reference as if set forth fully herein. 
With respect to the proposed modifications to the DHA system, such modification would have been obvious to try, an obvious combination of prior 
art elements according to known methods to yield predictable results, a simple substitution of one known element for another to obtain predictable 
results, a use of known techniques to improve a similar devices or method in the same way, an application of a known technique to a known device 
or method ready for improvement to yield predictable results, a variation of a known work in one field of endeavor for use in either the same field or 
a different one based on design incentives or other market forces with variations that are predictable to a POSITA, and/or obvious in view of 
teachings, suggestions, and motivations in the prior art that would have led a POSITA to modify or combine the prior art references. 
To the extent that these Invalidity Contentions rely on or otherwise embody particular interpretations of terms or phrases in the asserted claims, 
Defendant is not proposing any such interpretations as proper interpretations or constructions of those terms or phrases. Various positions put forth in 
this document are predicated on IngenioSpec’s apparent interpretation of its claims as evidenced by its Infringement Contentions. Those positions are 
not intended to and do not necessarily reflect Defendant’s interpretation of the true and proper scope of the asserted claims. Defendant further 
incorporates by reference all reservations of rights set forth in the Invalidity Contentions, as if fully set forth herein.  
Defendant’s arguments throughout these invalidity contentions are based on IngenioSpec’s apparent interpretation of the claims in its infringement 
contentions. Defendant does not agree that such interpretation is proper and reserve the right to argue that the mapped actions do not infringe any 
claims of the ’789 patent. In the alternative, should the Court or factfinder construe and/or apply the claims in a manner consistent with 
IngenioSpec’s interpretations in its infringement contentions for the ’789 patent, the claims are invalid for at least the reasons set forth herein. 
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Claims Prior Art 

1[pre]. A hearing enhancement 
system for a user, comprising: 

To the extent the preamble is limiting, DHA Systems and Anderson ’783 expressly or inherently disclose “[a] 
hearing enhancement system for a user.” 
DHA Systems are hearing aids used in conjunction with a transmitter and/or a receiver, and are examples of 
the claimed “hearing enhancement system.” The following citations show examples of where DHA Systems 
practice this limitation. 
Phonak – Perseo Brochure at Page 5 
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Phonak – Perseo Brochure at Page 7 

 
Phonak – Perseo Brochure at Page 15 
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Phonak – Perseo Brochure at Page 28 

 
Phonak and Other DHA – Manufacturers News Article at Page 1 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 2 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 4 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 

 
Phonak Campus-S-User-Manual at Page 8 
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Phonak – Claro 211 Product Information at Page 1 

 
Phonak – Claro 211 Product Information at Page 2 

 
Phonak – Collections 2002 Product List at Page 2 
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Phonak – Collections 2002 Product List at Page 5 

 
Phonak – Collections 2002 Product List at Page 11 
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Phonak – Collections 2002 Product List at Page 31 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 6 
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Phonak – Media Release re Product Offerings in F2003/2004 at Page 3 

 
Phonak – Microlink User Guide at Page 2 

 
Phonak – Microlink User Guide at Page 6 
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Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 7 

 
TelCom User Guide at Page 2 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 428 
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Lewis – Speech perception in noise: directional microphones (2004) at Page 429 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 431 

 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 13



Page 14 of 437 

Claims Prior Art 

Oticon – DigiFocus Compact User Instructional Brochure at Page 11 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ’783 discloses wireless 
communication between an earpiece and a remote processing unit (RPU) connected to a wireless device such 
as a cellular telephone, which is an example of the claimed “hearing enhancement system.” The following 
citations show examples of where Anderson ’783 discloses this limitation. 
 

Anderson ’783 at Abstract 
A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
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Claims Prior Art 

Anderson ’783 at FIG. 1 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 2:20–39 
It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
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Claims Prior Art 

confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
 

Anderson ’783 at 2:60–3:5 
A further object of this invention is to provide some degree of protection for the residual hearing 
capability of a hearing-impaired user (or a non-impaired user who wishes to avoid impairment) in a 
wireless hearing aid system having the simultaneous capabilities of noise cancellation and binaural 
processing (e.g., directionality). Other objects of the invention are to provide a convenient means for 
testing a user's hearing capability without the need for additional equipment, to assist users in the location 
of misplaced hearing aid system components, and to provide profoundly deaf cochlear implant patients 
with a wireless system allowing improved freedom of movement compared to existing wire-connected 
systems. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
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successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitation. Anderson ’783 discloses a system that includes a hearing aid device and an RPU. 
Anderson ’783 at Abstract. DHA Systems similarly include Digital Hearing Aids (with or without Receivers) 
and Transmitters in wireless communication.  Phonak – Fitting Guide for MLxi and MLxi Baha at Page 6. A 
POSITA would have understood that Anderson ’783’s RPU is analogous to DHA Systems’ Transmitters, and 
Anderson ’783’s hearing aid device is analogous to DHA Systems’ Digital Hearing Aids and/or Receivers. 
Combining or substituting one or more of the teachings of Anderson ’783 with those of DHA Systems would 
have been nothing more than the combination or substitution of known elements to obtain predictable results. 
Moreover, such combinations or substitutions would have improved similar devices (those in Anderson ’783 
and DHA systems) in the same or similar ways. Thus, a POSITA would have been motivated to combine 
DHA Systems with the teachings of Anderson ’783 . 
A POSITA would have had a reasonable expectation of success in combining DHA Systems with the 
teachings of Anderson ’783. Anderson ’783’s techniques are broadly applicable to hearing aid devices and 
were “well-known techniques” used in hearing aids—analogous to DHA Systems’ Digital Hearing Aids. 
Anderson ’783, 1:5–18. Further, DHA Systems already utilize wireless controls and transmission, so 
implementing the teachings of Anderson to apply controls and wireless transmission to a phone rather than a 
Transmitter would have been routine and conventional in light of the teachings of Anderson ’783. DHA 
Systems and Anderson ’789 are thus easily combined based on similar and familiar components to allow for 
power amplification. The modifications made to combine Anderson ’783 and DHA Systems would have been 
routine and well within the level of a POSITA, who would have reasonably expected success in doing so.  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[1a] 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; 

DHA Systems and Anderson ’783 expressly or inherently disclose “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.” 
DHA Systems include Transmitters that receive audio signals from a microphone (e.g., input signals). DHA 
Systems also transmits audio signals  to the Digital Hearing Aids or Receivers through FM transmission, 
which a POSITA would have understood includes “up-convert[ing]” by the Transmitter for wireless 
transmission after the signals are up–converted  by a processor to enhance those signals. The following 
citations show examples of where DHA Systems practice this limitation. 
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Phonak – Perseo Brochure at Page 15 

 
Phonak and Other DHA – Manufacturers News Article at Page 1 
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Phonak and Other DHA – Manufacturers News Article at Page 2 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 2 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 4 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 6 

 
Phonak Campus-S-User-Manual at Page 1 
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Phonak Campus-S-User-Manual at Page 2 

 
Phonak Campus-S-User-Manual at Page 3 
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Phonak Campus-S-User-Manual at Page 12 

 
Phonak Campus-S-User-Manual at Page 13 

 
Phonak – Claro 211 Product Information at Page 1 
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Phonak – Claro 211 Product Information at Page 2 

 
Phonak – Collections 2002 Product List at Page 3 
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Phonak – Collections 2002 Product List at Page 11 

 
Phonak – Collections 2002 Product List at Page 28 
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Phonak – Collections 2002 Product List at Page 29 

 
Phonak – Collections 2002 Product List at Page 31 
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Phonak – Fitting Guide for MLxi and MLxi Baha at Page 6 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 9 

 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 29



Page 30 of 437 

Claims Prior Art 

Phonak – Fitting Guide for MLxi and MLxi Baha at Page 9 

 
Phonak – FM Transmitters including Campus S and TelCom at Page 1 
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Phonak – FM Transmitters including Campus S and TelCom at Page 1 

 
Phonak – History of Various Hearing Aid Manufacturers at Page 5 

 
Phonak – History of Various Hearing Aid Manufacturers at Page 6 
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Phonak – Lewis Article re ML8 Improving Speech Perception in Noise with Directional Microphones and 

Frequency Modulation (FM) Technology (2002) at Page 2 

 
Phonak – Media Release re Product Offerings in F2003/2004 at Page 3 

 
Phonak – Microlink User Guide at Page 2 
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Phonak – Microlink User Guide at Page 2 

 
Phonak – Microlink User Guide at Page 6 

 
Phonak – Microlink User Guide at Page 17 
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Phonak – Microlink User Guide at Page 35 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 3 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 3 
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Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 4 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 7 

 
TelCom User Guide at Page 2 
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TelCom User Guide at Page 3 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 428 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 429 
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Lewis – Speech perception in noise: directional microphones (2004) at Page 429 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 431 
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Oticon – DigiFocus Compact User Instructional Brochure at Page 11 

 
Oticon – DigiFocus White Paper (1996) at Page 11 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation,  Anderson ’783 discloses that its 
earpiece is configured to receive sounds from the ambient environment from a wireless device (e.g., input 
signals), to be wirelessly transmitted to the earpiece (e.g., broadcast), after the signals are up–converted by the 
RPU. The following citations show examples of where Anderson ’783 discloses this limitation. 
 

Anderson ’783 at Abstract 
A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
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operation. 
 

Anderson ’783 at FIG. 1 
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Anderson ’783 at FIG. 2 

 
Anderson ’783 at FIG. 4 
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Anderson ’783 at 1:5–18 
The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:20–39 
It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
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Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 6:8–25 
The user's voice (and other signals in the ambient audio environment) is picked up by the earpiece 
wireless microphone 20, transmitted to the RPU 23 FM receiver 24, sent through the DPDT switch 25 to 
the microphone input of the handset 28 (the handset's microphone transducer may be removed) and 
transmitted on the secondary wireless link 29 to, e.g., the general subscriber telephone network. Signals 
from the secondary wireless link 29 are received by the handset 28, sent from the speaker output of the 
handset 28 (the handset's speaker may be removed) via the DPDT switch 25 to the signal enhancer 26, 
FM transmitter 27 and finally to the earpiece headset 21 receiver where the signals are converted to 
acoustic waves heard by the user. Note that the RPU 23 may also include straight-forward connections to 
a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output 
and not shown in FIG. 2. 
 

Anderson ’783 at 6:50–52 
For widespread application, it is preferred that the system allow operation of many units in close 
proximity without mutual interference. 
 

Anderson ’783 at 10:21–24 
Replies from the earpiece 10 transponder 13 to the RPU 16 reply processor contain a synchronizing pulse, 
audio data from the earpiece 10 to the RPU 16, an auxiliary bit and a parity bit. 
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Anderson ’783 at 12:20–32 
During the reply interval 52, 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. 
The mixer diode 43 generates frequency components centered at the difference frequency of 5700 MHz 
and the sum frequency of 5820 MHz. 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 
reply processor circuitry. The earpiece 60 MHz oscillator 835, which is only turned on during the reply 
interval, changes phase at specified points in time to generate the DPSK reply data. 
 

Anderson ’783 at 14:2–13 
When the RPU interrogator must communicate with more than one earpiece transponder, the time slot and 
antenna selection information is stored in the RPU DSP 948 separately for each transponder. The time slot 
selection procedure may or may not force other interrogators to change their time slot selections due to 
interference, depending on relative geometry considerations described later in this section. For all cases, 
however, the procedure just described allows large numbers of similar units to operate in close proximity 
even under conditions of worst-case mutual RF interference geometry. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
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optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

A POSITA would have been motivated to combine DHA Systems and the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[1b] a wireless receiver configured 
to wirelessly receive the up-
converted signals; 

DHA Systems and Anderson ’783 expressly or inherently disclose “a wireless receiver configured to 
wirelessly receive the up-converted signals.” 
DHA Systems include Receivers and/or Digital Hearing Aids (e.g., the claimed “wireless receiver”) which 
receive audio signals from the Transmitters. The following citations show examples of where DHA Systems 
practice this limitation. 
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Phonak – Perseo Brochure at Page 15 
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Phonak – Perseo Brochure at Page 20 
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Phonak – Perseo Brochure at Page 28 
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Phonak – BTE Elite Article at Page 1 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 2 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 4 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 7 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 7 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 8 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 8 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 9 

 
Phonak Campus-S-User-Manual at Page 4 
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Phonak – Claro 211 Product Information at Page 1 

 
Phonak – Claro 211 Product Information at Page 1 

 
Phonak – Claro 211 Product Information at Page 1 
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Phonak – Claro 211 Product Information at Page 1 

 
Phonak – Claro 211 Product Information at Page 2 

 
Phonak Claro – A World First from Phonak at Page 1 

 
Phonak Claro – Remote control WatchPilot and Claro dAZ at Page 1 
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Phonak Claro - Technology of the Digital Future at Page 2 

 
Phonak Claro – World Premiere at Page 1 
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Phonak – Collections 2002 Product List at Page 5 
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Phonak – Collections 2002 Product List at Page 9 

 
Phonak – Collections 2002 Product List at Page 11 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 17 
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Phonak – Collections 2002 Product List at Page 18 
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Phonak – Collections 2002 Product List at Page 19 
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Phonak – Collections 2002 Product List at Page 21 
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Phonak – Collections 2002 Product List at Page 24 
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Phonak – Collections 2002 Product List at Page 25 
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Phonak – Collections 2002 Product List at Page 26 
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Phonak – Collections 2002 Product List at Page 27 

 
Phonak – Collections 2002 Product List at Page 29 
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Phonak – Collections 2002 Product List at Page 30 

 
Phonak – Collections 2002 Product List at Page 31 
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Phonak – Fitting Guide for MLxi and MLxi Baha at Page 2 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 5 
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Phonak – Fitting Guide for MLxi and MLxi Baha at Page 6 

 
Phonak – History of Various Hearing Aid Manufacturers at Page 5 

 
Phonak – History of Various Hearing Aid Manufacturers at Page 6 
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Phonak – History of Various Hearing Aid Manufacturers at Page 6 

 
Phonak – Lewis Article re ML8 Improving Speech Perception in Noise with Directional Microphones and 

Frequency Modulation (FM) Technology (2002) at Page 2 

 
Phonak – Media Release re Product Offerings in F2003/2004 at Page 3 
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Phonak MicroLink MLxS Product Information at Page 1 

 
Phonak – Microlink User Guide at Page 2 

 
Phonak – Microlink User Guide at Page 2 
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Phonak – Microlink User Guide at Page 6 

 
Phonak – Microlink User Guide at Page 25 
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Phonak – Microlink User Guide at Page 28 

 
Phonak – Microlink User Guide at p. 52 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 9 

 
Phonak – Product Lines with Claro at Page 1 
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Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 2 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 4 
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Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 7 

 
TelCom User Guide at Page 3 

 
TelCom User Guide at Page 12 
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Lewis – Speech perception in noise: directional microphones (2004) at Page 428 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 429 
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Lewis – Speech perception in noise: directional microphones (2004) at Page 431 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 437 
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Oticon – DigiFocus Compact User Instructional Brochure at Page 4 

 
Oticon – DigiFocus Compact User Instructional Brochure at Page 6 

 
Oticon – DigiFocus Compact User Instructional Brochure at Page 11 
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Oticon – DigiFocus White Paper (1996) at Page 4 

 
Oticon – DigiFocus White Paper (1996) at Page 11 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ’783’s RPU includes 
antennas and processing components, and Anderson ’783’s earpiece includes a receiver (e.g., wireless 
receiver) to wirelessly receive the transmitted signals (e.g., up–converted signals) from the wireless device 
and RPU. The following citations show examples of where Anderson ’783 discloses this limitation. 
 

Anderson ’783 at Abstract 
A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
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operation. 
 

Anderson ’783 at FIG. 1 
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Anderson ’783 at FIG. 2 
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Anderson ’783 at FIG. 9 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
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in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:20–39 
It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
 

Anderson ’783 at 3:52–4:14 
One preferred embodiment of the invention herein described is shown in block diagram form in FIG. 1. In 
this figure, the earpiece 10 shown worn in the ear 11 uses a standard completely-in-the-canal (CIC) 
housing, well known in the art, although many other earpiece housing types known in the art (e.g., 
behind-the-ear, or BTE) can be used. The earpiece shown in FIG. 1 comprises a microphone 12, RF 
transceiver 13 with an antenna that doubles as an earpiece extractor 14, and speaker 15. Although the 
dual-use antenna/extractor arrangement shown in FIG. 1 is often desirable, a separate antenna or antennae 
can be used in conjunction with many different types of earpiece extractors as appropriate for a particular 
application. Antennae and extractors can be disguised as ear hair or jewelry (e.g., earrings), or conductive 
filaments can be permanently implanted in the ear cartilage to act as antennae using a process similar to 
ear piercing. The earpiece 10 communicates with a remote processor unit (RPU) 16 via a primary two-
way RF link 17, although many other wireless link media (e.g., ultrasonic or infrared) may be used 
instead. The RPU is typically worn under clothing (e.g., carried in a pocket or purse), but may also be 
worn in plain sight (e.g., on a belt) if desired. The RPU 16 may be connected (via wired or wireless means 
18) to optional secondary wireless link circuitry 19 that allows wireless communication between the RPU 
and other sources of information (e.g., the general subscriber telephone network) via a secondary wireless 
link. Note that the optional secondary wireless link circuitry 19 may or may not be contained within the 
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RPU case 70 of FIG. 7. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 6:8–25 
The user's voice (and other signals in the ambient audio environment) is picked up by the earpiece 
wireless microphone 20, transmitted to the RPU 23 FM receiver 24, sent through the DPDT switch 25 to 
the microphone input of the handset 28 (the handset's microphone transducer may be removed) and 
transmitted on the secondary wireless link 29 to, e.g., the general subscriber telephone network. Signals 
from the secondary wireless link 29 are received by the handset 28, sent from the speaker output of the 
handset 28 (the handset's speaker may be removed) via the DPDT switch 25 to the signal enhancer 26, 
FM transmitter 27 and finally to the earpiece headset 21 receiver where the signals are converted to 
acoustic waves heard by the user. Note that the RPU 23 may also include straight-forward connections to 
a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output 
and not shown in FIG. 2. 
 

Anderson ’783 at 12:20–32 
During the reply interval 52, 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. 
The mixer diode 43 generates frequency components centered at the difference frequency of 5700 MHz 
and the sum frequency of 5820 MHz. 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 
reply processor circuitry. The earpiece 60 MHz oscillator 835, which is only turned on during the reply 
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interval, changes phase at specified points in time to generate the DPSK reply data. 
 

Anderson ’783 at 12:47–13:22 
Remote processor unit interrogator and reply processor: The RPU, shown in FIG. 9, may use any of a 
wide variety of components well known in the art. The DSP 948 may contain several integrated circuits, 
e.g., the Motorola DSP56L002 single-chip digital signal processor, a Motorola DSP56200 cascadable-
adaptive digital filter chip and supporting memory devices well known in the art. Miniature components 
such as dielectric resonance oscillators are available for the microwave oscillator 908, and the DPSK 
replies can be decoded using surface acoustic wave (SAW) or glass bulk acoustic wave (BAW) delay 
lines 936 in a standard delay-and-multiply demodulator circuit 934. An alternative demodulator that 
achieves superior noise immunity can be implemented using a phase-locked loop in a squaring loop 
configuration for carrier recovery instead of delay-and-multiply circuitry 934. Decoding of a DPSK 
waveform using such coherent detection techniques is known in the art as differentially encoded coherent 
phase shift keying, or DECPSK. Amplifiers using low noise pseudomorphic high electron mobility 
transistors (e.g., the HP ATF-36077) may be used as needed (e.g., between the circulator 906 and routing 
switch 922), and such amplifiers are not individually identified in FIG. 9. All switches shown in FIG. 9 
are RF switches that can be implemented using, e.g., PIN diodes. Switch control connections from the 
DSP 948 to the RF switches are shown in FIG. 9 for clarity, and all switches remain set as shown until 
changed as noted. The system shown in FIG. 9 demodulates a received reply when the RF reply travels 
through a selected antenna 900, antenna selection switch 902, circulator 906, routing switch 922 (set to 
the position opposite that shown in FIG. 9 during the reply interval by DSP 948 via control signal 976), 
bandpass filter 928 and IF mixer 930. The 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 (which is set to the position 
opposite that shown in FIG. 9 during the reply interval by DSP 948 via control signal 972) and power 
splitter 920. The resulting DPSK reply has a center frequency of 60 MHz, a bandwidth of 100 MHz, and 
is passed through the bandpass filter 932 to the DPSK demodulator 934 which, in this example, consists 
of a 50 nsec delay line 936 and multiplier 938. The resulting bits are stored in the reply data register 940 
for processing by the DSP 948. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
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successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
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Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[1c] a down-converter configured 
to down-convert the received up-
converted signals into down-
converted signals; 

DHA Systems and Anderson ’783 expressly or inherently disclose “a down-converter configured to down-
convert the received up-converted signals into down-converted signals.” 
DHA Systems include Digital Hearing Aids which down–convert the received signals from the Transmitters 
from the higher frequency to a lower frequency signal (e.g., audio). The following citations show examples of 
where DHA Systems practice this limitation. 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 4 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 9 
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Phonak – Claro 211 Product Information at Page 2 

 
Phonak – Lewis Article re ML8 Improving Speech Perception in Noise with Directional Microphones and 

Frequency Modulation (FM) Technology (2002) at Page 2 
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Phonak MicroLink MLxS Product Information at Page 1 

 
Phonak – Microlink User Guide at Page 2 

 
Phonak – Microlink User Guide at Page 6 
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Phonak – Microlink User Guide at Page 25 

 
Phonak – Microlink User Guide at Page 28 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 9 

 
Oticon – DigiFocus Compact User Instructional Brochure at Page 4 
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Oticon – DigiFocus Compact User Instructional Brochure at Page 11 

 
Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – DigiFocus White Paper (1996) at Page 3 
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Oticon – DigiFocus White Paper (1996) at Page 3 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation,  Anderson ’783 discloses that its 
RPU includes an IF mixer that down–converts the received up–converted signals. The following citations 
show examples of where Anderson ’783 discloses this limitation. 
 

Anderson ’783 at Abstract 
A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
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operation. 
 

Anderson ’783 at FIG. 1 
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Anderson ’783 at FIG. 2 
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Anderson ’783 at FIG. 9 

 
Anderson ’783 at 1:21–28 

In the prior art, a basic hearing aid without remote control is a self-contained earpiece comprising a 
microphone, speaker and associated processor electronics. In such hearing aids, the earpiece microphone 
converts acoustic waves into electrical representations of the acoustic waves, the electrical signals are 
amplified by the earpiece processor electronics and converted back into acoustic waves by the earpiece 
speaker. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
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to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 6:8–25 
The user's voice (and other signals in the ambient audio environment) is picked up by the earpiece 
wireless microphone 20, transmitted to the RPU 23 FM receiver 24, sent through the DPDT switch 25 to 
the microphone input of the handset 28 (the handset's microphone transducer may be removed) and 
transmitted on the secondary wireless link 29 to, e.g., the general subscriber telephone network. Signals 
from the secondary wireless link 29 are received by the handset 28, sent from the speaker output of the 
handset 28 (the handset's speaker may be removed) via the DPDT switch 25 to the signal enhancer 26, 
FM transmitter 27 and finally to the earpiece headset 21 receiver where the signals are converted to 
acoustic waves heard by the user. Note that the RPU 23 may also include straight-forward connections to 
a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output 
and not shown in FIG. 2. 
 

Anderson ’783 at 12:47–13:22 
Remote processor unit interrogator and reply processor: The RPU, shown in FIG. 9, may use any of a 
wide variety of components well known in the art. The DSP 948 may contain several integrated circuits, 
e.g., the Motorola DSP56L002 single-chip digital signal processor, a Motorola DSP56200 cascadable-
adaptive digital filter chip and supporting memory devices well known in the art. Miniature components 
such as dielectric resonance oscillators are available for the microwave oscillator 908, and the DPSK 
replies can be decoded using surface acoustic wave (SAW) or glass bulk acoustic wave (BAW) delay 
lines 936 in a standard delay-and-multiply demodulator circuit 934. An alternative demodulator that 
achieves superior noise immunity can be implemented using a phase-locked loop in a squaring loop 
configuration for carrier recovery instead of delay-and-multiply circuitry 934. Decoding of a DPSK 
waveform using such coherent detection techniques is known in the art as differentially encoded coherent 
phase shift keying, or DECPSK. Amplifiers using low noise pseudomorphic high electron mobility 
transistors (e.g., the HP ATF-36077) may be used as needed (e.g., between the circulator 906 and routing 
switch 922), and such amplifiers are not individually identified in FIG. 9. All switches shown in FIG. 9 
are RF switches that can be implemented using, e.g., PIN diodes. Switch control connections from the 
DSP 948 to the RF switches are shown in FIG. 9 for clarity, and all switches remain set as shown until 
changed as noted. The system shown in FIG. 9 demodulates a received reply when the RF reply travels 
through a selected antenna 900, antenna selection switch 902, circulator 906, routing switch 922 (set to 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 98



Page 99 of 437 

Claims Prior Art 

the position opposite that shown in FIG. 9 during the reply interval by DSP 948 via control signal 976), 
bandpass filter 928 and IF mixer 930. The 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 (which is set to the position 
opposite that shown in FIG. 9 during the reply interval by DSP 948 via control signal 972) and power 
splitter 920. The resulting DPSK reply has a center frequency of 60 MHz, a bandwidth of 100 MHz, and 
is passed through the bandpass filter 932 to the DPSK demodulator 934 which, in this example, consists 
of a 50 nsec delay line 936 and multiplier 938. The resulting bits are stored in the reply data register 940 
for processing by the DSP 948. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
 
To the extent that DHA Systems do not disclose any elements of this claim limitation, it would have been 
obvious to a person having ordinary skill in the art to combine, with the teachings of DHA Systems , those 
elements, as known to them or as disclosed by other prior art identified in the cover pleading. 

[1d] 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 

DHA Systems and Anderson ’783 expressly or inherently disclose “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.” 
DHA Systems include Digital Hearing Aids, which modify the audio signals based on a user’s hearing. The 
following citations show examples of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 5 
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Phonak – Perseo Brochure at Page 7 

 
Phonak – Perseo Brochure at Page 18 
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Phonak – BTE Elite Article at Page 1 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 9 
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Phonak – Claro 211 Product Information at Page 2 

 
Phonak – Lewis Article re ML8 Improving Speech Perception in Noise with Directional Microphones and 

Frequency Modulation (FM) Technology (2002) at Page 2 

 
Oticon – DigiFocus White Paper (1996) at Page 3 
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Oticon – DigiFocus White Paper (1996) at Page 4 

 
Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 
Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 
To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ’783 discloses that its 
RPU includes a digital signal processor that performs amplification and signal enhancement on the down–
converted signals to compensate for the user’s hearing loss using a stored program. The following citations 
show examples of where Anderson ’783 discloses this limitation. 
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Anderson ’783 at FIG. 9 

 
Anderson ’783 at 1:50–65 

The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:20–39 
It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
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design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
 

Anderson ’783 at 2:40–59 
Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
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Anderson ’783 at 12:47–13:22 
Remote processor unit interrogator and reply processor: The RPU, shown in FIG. 9, may use any of a 
wide variety of components well known in the art. The DSP 948 may contain several integrated circuits, 
e.g., the Motorola DSP56L002 single-chip digital signal processor, a Motorola DSP56200 cascadable-
adaptive digital filter chip and supporting memory devices well known in the art. Miniature components 
such as dielectric resonance oscillators are available for the microwave oscillator 908, and the DPSK 
replies can be decoded using surface acoustic wave (SAW) or glass bulk acoustic wave (BAW) delay 
lines 936 in a standard delay-and-multiply demodulator circuit 934. An alternative demodulator that 
achieves superior noise immunity can be implemented using a phase-locked loop in a squaring loop 
configuration for carrier recovery instead of delay-and-multiply circuitry 934. Decoding of a DPSK 
waveform using such coherent detection techniques is known in the art as differentially encoded coherent 
phase shift keying, or DECPSK. Amplifiers using low noise pseudomorphic high electron mobility 
transistors (e.g., the HP ATF-36077) may be used as needed (e.g., between the circulator 906 and routing 
switch 922), and such amplifiers are not individually identified in FIG. 9. All switches shown in FIG. 9 
are RF switches that can be implemented using, e.g., PIN diodes. Switch control connections from the 
DSP 948 to the RF switches are shown in FIG. 9 for clarity, and all switches remain set as shown until 
changed as noted. The system shown in FIG. 9 demodulates a received reply when the RF reply travels 
through a selected antenna 900, antenna selection switch 902, circulator 906, routing switch 922 (set to 
the position opposite that shown in FIG. 9 during the reply interval by DSP 948 via control signal 976), 
bandpass filter 928 and IF mixer 930. The 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 (which is set to the position 
opposite that shown in FIG. 9 during the reply interval by DSP 948 via control signal 972) and power 
splitter 920. The resulting DPSK reply has a center frequency of 60 MHz, a bandwidth of 100 MHz, and 
is passed through the bandpass filter 932 to the DPSK demodulator 934 which, in this example, consists 
of a 50 nsec delay line 936 and multiplier 938. The resulting bits are stored in the reply data register 940 
for processing by the DSP 948. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
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of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[1e] a speaker configured to 
generate audio output signals from 
the modified signals for the user. 

DHA Systems and Anderson ’783 expressly or inherently disclose “a speaker configured to generate audio 
output signals from the modified signals for the user.” 
The Digital Hearing Aids of the DHA Systems include speakers. The following citations show examples of 
where DHA Systems practice this limitation. 
 
Oticon – DigiFocus Compact User Instructional Brochure at Page 4 

 
To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ’783 discloses that the 
modified signals are transmitted to its ear piece where they are converted by a speaker into sounds that can be 
heard by the user. The following citations show examples of where Anderson ’783 discloses this limitation. 
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Anderson ’783 at Abstract 

A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
 

Anderson ’783 at FIG. 1 
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Anderson ’783 at FIG. 2 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:21–28 
In the prior art, a basic hearing aid without remote control is a self-contained earpiece comprising a 
microphone, speaker and associated processor electronics. In such hearing aids, the earpiece microphone 
converts acoustic waves into electrical representations of the acoustic waves, the electrical signals are 
amplified by the earpiece processor electronics and converted back into acoustic waves by the earpiece 
speaker. 
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Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 6:8–25 
The user's voice (and other signals in the ambient audio environment) is picked up by the earpiece 
wireless microphone 20, transmitted to the RPU 23 FM receiver 24, sent through the DPDT switch 25 to 
the microphone input of the handset 28 (the handset's microphone transducer may be removed) and 
transmitted on the secondary wireless link 29 to, e.g., the general subscriber telephone network. Signals 
from the secondary wireless link 29 are received by the handset 28, sent from the speaker output of the 
handset 28 (the handset's speaker may be removed) via the DPDT switch 25 to the signal enhancer 26, 
FM transmitter 27 and finally to the earpiece headset 21 receiver where the signals are converted to 
acoustic waves heard by the user. Note that the RPU 23 may also include straight-forward connections to 
a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output 
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and not shown in FIG. 2. 
 

Anderson ’783 at 21:50–62 
In the simplest case, the ASIC 845 reads data from the A/D 880, performs a multiplication of the data by a 
constant (read from the default parameter storage 870) to provide amplification, compares the result with 
maximum allowable values (read from the default parameter storage 870) and writes the result to the D/A 
850. The ASIC 845 may perform other processing (e.g., adaptive volume control) as well. Although none 
of the remote processor and communication features are available in stand-alone mode, which uses pre-
selected hearing aid parameter settings from the default parameter storage 870 in the earpiece, the 
earpiece provides a useful amplified audio path from the microphone to the speaker. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
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DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

2. A hearing enhancement system 
as recited in claim 1, wherein the 
up-converted signals are in the 
WiFi frequency band. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
system as recited in claim 1, wherein the up-converted signals are in the WiFi frequency band.” 
DHA Systems utilize several frequency bands for transmission, which at least suggests that DHA Systems 
can transmit in the WiFi frequency band. The following citations show examples of where DHA Systems 
practice this limitation. 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 4 

 
Phonak Campus-S-User-Manual at Page 19 
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Phonak – Media Release re Product Offerings in F2003/2004 at Page 3 

 
Phonak – Microlink User Guide at Page 12 

 
Phonak – Microlink User Guide at Page 13 
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Phonak – Microlink User Guide at Page 28 

 
Phonak – Microlink User Guide at Page 42 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses that the 
up–converted signals can be transmitted at a frequency between 900MHz and 6GHz, which includes the WiFi 
frequency bands that range between 2.4GHz and 6GHz. The following citations show examples of where 
Anderson ’783 discloses this limitation. 
 

Anderson ’783 at 7:39–8:3 
Choice of radio frequency: Operating frequencies in the 900 MHz to 6 GHz range have long been used for 
electronic article surveillance (EAS) anti-theft systems and RF identification tags (see the Hewlett 
Packard "Communications Components Catalog" for a description of such systems and the associated 
components). EAS technology has a proven ability to penetrate clothing and provide a short-range 
wireless communication link. Operation of the full-featured preferred embodiment of the invention within 
this frequency range is desirable due to the availability of low-cost components. In EAS and other 
systems, a simple approach to RF antenna design is to provide a conductor which is one-quarter of the 
wavelength at the RF operating frequency (see the discussion of antenna fundamentals in "The ARRL 
Handbook for the Radio Amateur" for a description of the Marconi antenna). Since a quarter-wavelength 
antenna at 6 GHz is 1.27 cm (one-half inch) long, an antenna at this frequency can easily be disguised as 
an ear hair and can also serve as a hearing aid earpiece extractor 14 (although it is not required that the 
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antenna or antennae act as an extractor nor be disguised as an ear hair). Note that frequencies lower than 6 
GHz can be used (e.g., as previously described for the limited-feature embodiment), but components and 
antennae generally become larger. Similarly, frequencies higher than 6 GHz can also be used for the 
present invention but components are not as readily available. The range of frequencies near 6 GHz is 
therefore chosen for the present description of the preferred embodiment due to the fact that 6 GHz is the 
lowest frequency for which the antenna length is the same as that of a typical extractor or ear hair, and 
miniature components that operate in the vicinity of 6 GHz are readily available. 
 

Anderson ’783 at 9:3–30 
Operating power limitations: Operation in many frequency bands is possible as long as the applicable 
requirements are met. A frequency band slightly below 6 GHz, the 5725 to 5875 MHz ISM (industrial, 
scientific and medical) band, is used here to illustrate the operation of a full-featured preferred 
embodiment. Non-licensed operation in this band is governed in the United States by 47 CFR Ch. 1, Para. 
15.249, and other restrictions may apply depending upon the country in which the invention is used. For 
the present discussion, only the constraints imposed on operation by the United States Federal 
Communications Commission are considered. In the 5725 MHz to 5875 MHz ISM band, the average field 
strength at three meters must be less than 50 mV/meter. For an isotropic radiator, the power in watts is 
expressed as 3.33% of the square of the product of the field strength in V/meter and the range in meters. 
See the section on antennas, especially with regard to field strength and radiated power from antennas in 
free space, in "Reference Data for Radio Engineers," as well as Annex K of the "Manual of Regulations 
and Procedures for Federal Radio Frequency Management" for derivations. For the stated range of three 
meters and field strength of 50 mV/meter, the average power limit is 0.75 mW (-1.25 dBm). A peak field 
strength value 20 dB (a factor of 10) higher is allowed (500 mV/meter), which leads to a peak power limit 
of 75 mW (+18.75 dBm). Other restrictions also apply, but these restrictions are easily met by standard 
design practices (see 47 CFR Part 15, Subpart C-Intentional Radiators). 

 
Similarly, Enzmann ’555 at least suggests the signals sent from the wireless phone to the hearing aid/ear bud 
device is in the WiFi frequency band because Enzmann ‘555 discloses that its connection between its ear bud 
and cell phone can be “any kind of wireless connection.” The following citation shows an example of where 
Enzmann ‘555 discloses this limitation. 
 
Enzmann ’555 at [0034] 

The connection shown between the TX/RX unit 260 and the wireless phone 270 is preferably a wireless 
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digital connection, such as Bluetooth, etc. However, it should be appreciated that the connection between 
the TX/RX unit 260 and the wireless phone 270 can be any kind of wireless or wired connection, and may 
be digital or analog, infrared (IR) or transmitted radio frequencies (RF) without, departing from the scope 
of the invention. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitation. Enzmann ’555 discloses a system that includes a hearing aid device and a wireless 
phone. Enzmann ’555 at [0001]. DHA Systems similarly include Digital Hearing Aids (with or without 
Receivers) and Transmitters in wireless communication, including Transmitters that can connect to phones.  
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 6. A POSITA would have understood that 
Enzmann ’555’s wireless phone is analogous to DHA Systems’ Transmitters, and Enzmann ’555’s hearing 
aid device is analogous to DHA Systems’ Digital Hearing Aids and/or Receivers.  Combining or substituting 
one or more of the teachings of Enzmann ’555 with those of DHA Systems would have been nothing more 
than the combination or substitution of known elements to obtain predictable results. Moreover, such 
combinations or substitutions would have improved similar devices (those in  Enzmann ’555 and DHA 
systems) in the same or similar ways. Thus, a POSITA would have been motivated to combine DHA Systems 
with the teachings of Enzmann ’555 . 
A POSITA would have had a reasonable expectation of success in combining DHA Systems with the 
teachings of Enzmann ’555. Enzmann ’555 discloses using manners of digital connection such as Bluetooth 
and RF. Enzmann ’555 at [0034]. DHA Systems are designed to use radio signals to transmit information 
between the Transmitters and the Digital Hearing Aids. Phonak Campus S – Henry Article re Selection, 
Application and Integration of FM Systems at Page 4. DHA Systems and Enzmann ’555 are thus easily 
combined based on familiar components to allow wireless connections through up-converting into the WiFi 
frequency band.  The modifications made to combine Enzmann ’555 and DHA Systems would have been 
routine and well within the level of a POSITA, who would have reasonably expected success in doing so. 
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Anderson ’783 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to Enzmann ’555 and to claim 1[pre]. Specifically, Anderson ’783 discloses transmission 
between the RPU and hearing aid device using frequencies between 900MHz and 6GHz. Anderson ’783 at 
9:3-30. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 118



Page 119 of 437 

Claims Prior Art 

teachings of DHA Systems, Anderson ’783, and Enzmann ’555, those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

3. A hearing enhancement system 
as recited in claim 1, wherein the 
audio system is selected from the 
list consisting a television, a stereo 
system, a CD player and a radio. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement system as 
recited in claim 1, wherein the audio system is selected from the list consisting a television, a stereo system, a 
CD player and a radio.” 
The Transmitters of the DHA Systems can be connected to, for example, televisions and CD players. The 
following citations show examples of where DHA Systems practice this limitation. 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 6 

 
Phonak Campus-S-User-Manual at Page 12 
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Phonak – Claro 211 Product Information at Page 2 

 
Phonak – Collections 2002 Product List at Page 28 
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Phonak – Collections 2002 Product List at Page 29 

 
Phonak – FM Transmitters including Campus S and TelCom at Page 1 
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Phonak – Microlink User Guide at Page 2 

 
Phonak – Microlink User Guide at Page 2 

 
Phonak – Microlink User Guide at Page 6 
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Phonak – Microlink User Guide at Page 9 

 
Phonak – Microlink User Guide at Page 17 
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Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 3 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 3 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 4 
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TelCom User Guide at Page 3 

 
TelCom User Guide at Page 8 

 
TelCom User Guide at Page 12 
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Oticon – DigiFocus Compact User Instructional Brochure at Page 6 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses that the 
RPU can include various devices and sensors, including CD players  and radios. The following citations show 
examples of where Anderson ’783 discloses this limitation. 
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Anderson ’783 at FIG. 9 

 
Anderson ’783 at 4:26–29 

The limited-feature hearing aid embodiment shown in FIG. 2 can be fabricated using low-cost commercial 
off-the-shelf RF system elements operating in the standard 88 MHz to 108 MHz FM (frequency 
modulation) broadcast band. 
 

Anderson ’783 at 25:50–26:5 
Sensors and peripheral devices: Many sensors and peripheral devices 950 can reside in or be attached to 
the RPU by wired or wireless means, and controlled by the user (via inputs to the RPU DSP 948 through 
the keyboard 946, Morse code keys 956 or voice recognition) to provide both solicited and unsolicited 
information. Music can be provided from pre-stored information including tape, compact disc, over-the-
telephone services via the secondary wireless link, or a commercial broadcast radio receiver. User 
location information can be provided to the RPU from special-purpose transmitters at specific locations in 
nursing home applications. Self-contained user-carried inertial navigation packages (with solid-state 
gyroscopes, accelerometers and a compass) or a Global Positioning System receiver can also be used. 
Sensors for a foot soldier RPU application may include many types of detectors such as RF detectors 
(e.g., radar detection capability), nuclear/biological/chemical weapon detectors, infrared or laser detectors 
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and metal detectors. Appropriate verbal warnings or distinctive alerting tones generated by the RPU DSP 
948 are sent from the RPU 16 to the earpiece 10 and ultimately received as audio signals by the user. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

4. A hearing enhancement system 
as recited in claim 1, wherein the 
audio system is a phone. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
system as recited in claim 1, wherein the audio system is a phone.” 
The Transmitters of the DHA Systems’ can be connected to phones. The following citations show examples 
of where DHA Systems practice this limitation. 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 6 
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Phonak – Collections 2002 Product List at Page 28 

 
Phonak – Collections 2002 Product List at Page 29 

 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 131



Page 132 of 437 

Claims Prior Art 

Phonak – FM Transmitters including Campus S and TelCom at Page 1 

 
Phonak – Microlink User Guide at Page 7 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 3 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 4 
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Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 7 

 
TelCom User Guide at Page 3 

 
TelCom User Guide at Page 12 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses a 
cordless or cellular telephone as the audio system that receives input signals. The following citations show 
examples of where Anderson ’783 discloses this limitation. 
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Anderson ’783 at Abstract 
A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
 

Anderson ’783 at FIG. 2 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
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wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 2:40–59 
Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
 

Anderson ’783 at 5:61–6:3 
The RPU 23 shown in FIG. 2 also includes, as an optional feature, a telephone handset 28 which may be a 
cordless handset (e.g. Panasonic model KX-T3710H), cellular handset (e.g., NEC model P120), or a 
cordless or cellular handset with voice-dialing capability, or any of a variety of other devices (e.g. a 
"walkie-talkie") capable of communication via any type of secondary wireless link 29 (e.g., RF or 
infrared). In this application, the handset 28 is not held in the user's hand, but instead forms a part of the 
RPU 23 carried on or located near the user's body. 
 

Anderson ’783 at 6:8–25 
The user's voice (and other signals in the ambient audio environment) is picked up by the earpiece 
wireless microphone 20, transmitted to the RPU 23 FM receiver 24, sent through the DPDT switch 25 to 
the microphone input of the handset 28 (the handset's microphone transducer may be removed) and 
transmitted on the secondary wireless link 29 to, e.g., the general subscriber telephone network. Signals 
from the secondary wireless link 29 are received by the handset 28, sent from the speaker output of the 
handset 28 (the handset's speaker may be removed) via the DPDT switch 25 to the signal enhancer 26, 
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FM transmitter 27 and finally to the earpiece headset 21 receiver where the signals are converted to 
acoustic waves heard by the user. Note that the RPU 23 may also include straight-forward connections to 
a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output 
and not shown in FIG. 2. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
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(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
 

Enzmann ’555 further discloses a wireless phone. The following citations show examples of where Enzmann 
‘555 discloses this limitation. 
 
Enzmann ’555 at Abstract 

An aided ear bud device is provided that operates as a hearing aid device as well as an ear bud device for 
a wireless phone. The aided ear bud normally operates as a hearing aid device. The aided ear bud state is 
changed by a verified input from a wireless phone. Upon the change in state, the microphone input from 
the aided ear bud is remotely output to the wireless phone while the incoming transmission from the 
wireless phone is combined with the microphone input and output to the user. The ear bud device can be 
modified to receive analog or digital inputs from other outside sources. 
 

Enzmann ’555 at [0002] 
This invention relates to systems and methods for providing a hearing aid capable of communicating with 
a wireless phone. More particularly, this invention provides a hearing aid capable of simultaneously or 
alternatively performing the functions of an ear bud for the wireless phone. 
 

Enzmann ’555 at [0009] 
Thus, the inventor has discerned that there is a need to address the above-mentioned problems by 
providing a hearing device that functions both as a hearing aid and as a wireless phone ear bud. 
 

Enzmann ’555 at [0011] 
Therefore, this invention provides systems and methods for adapting a hearing aid to operate as an ear bud 
device in addition to providing conventional hearing aid functions. Using this method, this invention is 
able to address many of the issues hearing impaired wireless phone users encounter while addressing the 
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inherent problems associated with the conventional solutions. 
 

Enzmann ’555 at [0015] 
In the various exemplary embodiments according to this invention, the ear bud device monitors the noise 
being received by its microphone and a transmit/receive unit. Once the transmit/receive unit accepts an 
input that is anything but ambient noise, the system determines if the input is coming from a valid source. 
The validity of the source is based on a preprogrammed indicator. Based on this determination the ear bud 
device will switch to the appropriate mode of operation. 
 

Enzmann ’555 at [0030] 
The embodiments of the present invention allow the user to hear the audio transmissions of the wireless 
phone in the speaker of the aided ear bud. This is achieved by transmitting the audio output to the aided 
ear bud. Using this approach, the interruption due to feedback from the antenna of the wireless phone is 
eliminated because the wireless phone can be placed considerable distances away from the hearing aid 
such that the spurious transmissions from the antenna do not interfere with the processing functions of the 
aided ear bud. In addition, the portability of the wireless phone is increased because the user's hearing 
device can now act as a wireless ear bud for the wireless phone. 
 

Enzmann ’555 at [0034] 
The connection shown between the TX/RX unit 260 and the wireless phone 270 is preferably a wireless 
digital connection, such as Bluetooth, etc. However, it should be appreciated that the connection between 
the TX/RX unit 260 and the wireless phone 270 can be any kind of wireless or wired connection, and may 
be digital or analog, infrared (IR) or transmitted radio frequencies (RF) without, departing from the scope 
of the invention. 
 

Enzmann ’555 at [0039] 
The signals received at the microphone 205 are passed to the user as background noise and must be 
passed to the wireless phone 270 as if the user was speaking directly into the wireless phone 270. 
Remotely transmitting this signal to the wireless phone from the aided-ear bud 200 also allows the user to 
be located in a remote location away from the wireless phone 270. 
 

Enzmann ’555 at [0040] 
The signal 226b-passed to the op amp 223 is representative of ambient noise in the aided ear bud 200. 
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This signal 226b is typically reduced in volume and combined with the input from the signal-processing 
function 225 to produce a mixed signal. The signal processing function 225 processes signal 228 from the 
TX/RX unit 260 and provides a second processing step so that the timing of the incoming signals from the 
microphone and the wireless phone are in sync and can be effectively combined to create a true 
representation of sound to the user. The op amp 223 outputs the mixed signal to the D/A converter 240, 
and finally to the speaker 250. The signal processing functions 221 and 225, to be implemented are known 
to those skilled in the art. 
 

Enzmann ’555 at [0046] 
The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim 2. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
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teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

5. A hearing enhancement system 
as recited in claim 1, wherein the 
audio system receives the input 
signals from a microphone. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement system as 
recited in claim 1, wherein the audio system receives the input signals from a microphone.” 
DHA Systems’ Transmitters include microphones for receiving audio signals. The following citations show 
examples of where DHA Systems practice this limitation. 
 

Phonak – Perseo Brochure at Page 23 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 2 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 

 
Phonak Campus-S-User-Manual at Page 1 
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Phonak Campus-S-User-Manual at Page 7 

 
Phonak Campus-S-User-Manual at Page 13 
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Phonak – Collections 2002 Product List at Page 12 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 9 
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Phonak – Fitting Guide for MLxi and MLxi Baha at Page 9 

 
Phonak – FM Transmitters including Campus S and TelCom at Page 1 

 
Phonak – Microlink User Guide at Page 2 
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Phonak – Microlink User Guide at Page 9 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 431 
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Oticon – DigiFocus White Paper (1996) at Page 4 

 
 
To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ’783 discloses receiving 
input signals from a microphone from the disclosed wireless device. The following citations show examples 
of where Anderson ’783 discloses this limitation. 
 
Anderson ’783 at Abstract 

A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
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Anderson ’783 at FIG. 1 
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Anderson ’783 at FIG. 2 

 
Anderson ’783 at 1:21–28 

In the prior art, a basic hearing aid without remote control is a self-contained earpiece comprising a 
microphone, speaker and associated processor electronics. In such hearing aids, the earpiece microphone 
converts acoustic waves into electrical representations of the acoustic waves, the electrical signals are 
amplified by the earpiece processor electronics and converted back into acoustic waves by the earpiece 
speaker. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
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in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:20–39 
It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
 

Anderson ’783 at 3:52–4:14 
One preferred embodiment of the invention herein described is shown in block diagram form in FIG. 1. In 
this figure, the earpiece 10 shown worn in the ear 11 uses a standard completely-in-the-canal (CIC) 
housing, well known in the art, although many other earpiece housing types known in the art (e.g., 
behind-the-ear, or BTE) can be used. The earpiece shown in FIG. 1 comprises a microphone 12, RF 
transceiver 13 with an antenna that doubles as an earpiece extractor 14, and speaker 15. Although the 
dual-use antenna/extractor arrangement shown in FIG. 1 is often desirable, a separate antenna or antennae 
can be used in conjunction with many different types of earpiece extractors as appropriate for a particular 
application. Antennae and extractors can be disguised as ear hair or jewelry (e.g., earrings), or conductive 
filaments can be permanently implanted in the ear cartilage to act as antennae using a process similar to 
ear piercing. The earpiece 10 communicates with a remote processor unit (RPU) 16 via a primary two-
way RF link 17, although many other wireless link media (e.g., ultrasonic or infrared) may be used 
instead. The RPU is typically worn under clothing (e.g., carried in a pocket or purse), but may also be 
worn in plain sight (e.g., on a belt) if desired. The RPU 16 may be connected (via wired or wireless means 
18) to optional secondary wireless link circuitry 19 that allows wireless communication between the RPU 
and other sources of information (e.g., the general subscriber telephone network) via a secondary wireless 
link. Note that the optional secondary wireless link circuitry 19 may or may not be contained within the 
RPU case 70 of FIG. 7. 
 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 151



Page 152 of 437 

Claims Prior Art 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 6:8–25 
The user's voice (and other signals in the ambient audio environment) is picked up by the earpiece 
wireless microphone 20, transmitted to the RPU 23 FM receiver 24, sent through the DPDT switch 25 to 
the microphone input of the handset 28 (the handset's microphone transducer may be removed) and 
transmitted on the secondary wireless link 29 to, e.g., the general subscriber telephone network. Signals 
from the secondary wireless link 29 are received by the handset 28, sent from the speaker output of the 
handset 28 (the handset's speaker may be removed) via the DPDT switch 25 to the signal enhancer 26, 
FM transmitter 27 and finally to the earpiece headset 21 receiver where the signals are converted to 
acoustic waves heard by the user. Note that the RPU 23 may also include straight-forward connections to 
a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output 
and not shown in FIG. 2. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
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information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

6. A hearing enhancement system 
as recited in claim 1, 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. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
system as recited in claim 1, 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.” 
The Digital Hearing Aids of the DHA Systems increase the power of audio signals to help a user hear. The 
following citations show examples of where DHA Systems practice this limitation. 
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Phonak – Collections 2002 Product List at Page 12 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 3 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 7 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Oticon – DigiFocus Description at Page 1 
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To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses 
increasing the power (e,g., amplifying the received signals) before presenting the modified signals to the 
user). The following citations show examples of where Anderson ’783 discloses this limitation. 
 

Anderson ’783 at FIG. 2 

 
Anderson ’783 at 2:20–39 

It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
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takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
 

Anderson ’783 at 2:40–59 
Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 21:50–62 
In the simplest case, the ASIC 845 reads data from the A/D 880, performs a multiplication of the data by a 
constant (read from the default parameter storage 870) to provide amplification, compares the result with 
maximum allowable values (read from the default parameter storage 870) and writes the result to the D/A 
850. The ASIC 845 may perform other processing (e.g., adaptive volume control) as well. Although none 
of the remote processor and communication features are available in stand-alone mode, which uses pre-
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selected hearing aid parameter settings from the default parameter storage 870 in the earpiece, the 
earpiece provides a useful amplified audio path from the microphone to the speaker. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 23:49–58 
In applications as aids for high risk of hearing loss groups such as firefighters, hunters and foot soldiers, 
the system may also provide hearing enhancement (e.g., amplification) for superior audio detection and 
direction-finding capabilities as well as hearing protection from loud equipment, shoulder-fired weapons 
or local artillery. The 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 
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implemented in the RPU DSP 948. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
Enzmann ’555 also discloses the additional limitation of claim 6. The following citations show examples of 
where Enzmann ‘555 discloses this limitation. 
 
Enzmann ’555 at [0028] 

The manipulating processes of the DSP 120 serves both to amplify the converted signal from the A/D 
converter 110 and correct any degraded signal areas so that an improved signal is sent to the speaker 140. 
The manipulation processes may also adjust the incoming signal based on a preprogrammed frequency 
mapping of the user's hearing characteristics. 
 

Enzmann ’555 at [0046] 
The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
 

Enzmann ’555 at [0047] 
The speaker characteristic is changed according to deterioration due to use of the speaker of the aided ear 
bud over time. The ambient noise characteristic is usually dynamic and updated as the noise levels around 
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the ear bud change. The method employed in fixing the incoming sounds from the TX/RX unit 260 is 
similar to methods commonly known in the production of Fast Fourier transforms, which are well known 
the art at this time. 
 

Enzmann ’555 at [0048] 
 It should be appreciated that the characteristics represented in FIG. 5 are for illustrative purposes only. 
Each of the characteristics in FIG. 5 are device and user specific. Each of the characteristics can be set and 
calculated by information stored in the EEPROM 310. 
 

Enzmann ’555 at [0050] 
 In operation, the aided ear bud initializes in the normal hearing aid mode. The ear bud operates in this 
mode until a validation code is received at the TX/ RX unit 260. Once the proper validation code is 
received at the TX/RX unit 260, a signal is sent from the TX/RX unit 260 to the digital switch 330 to 
close and allow communications to pass. Once the digital switch is closed, signals from the TX/RX 
unit 260 are fixed by the digital logic 320 using the complementary characteristics, as discussed above, 
and passed to the DSP audio processor 220. The DSP audio processor 220 then fixes and combines a 
reduced representation of the input from the microphone and outputs the combined signal to the user's 
speaker. The reduced signal 226 b is produced by decreasing the volume of the microphone signal such 
that the signal is small compared to the signal from the digital logic 320 when output to the user. The DSP 
audio processor 220 also outputs a second (truer) representation of the microphone signal to the wireless 
phone 270 such that the user can speak just as if they were speaking directly into the wireless phone 270. 
The user's voice would be captured by the microphone 205 and remotely output to the wireless phone 270. 
 

Enzmann ’555 at claim 13 
 A source control module comprising: a digital switch; an memory device; and a digital logic unit, 
wherein digital logic contained within is arranged to produce a compensation characteristic. 
 

Enzmann ’555 at claim 14 
 The source control module of claim 13, wherein the compensation characteristic is applied to input 
signals from an outside source to fix the input signals to an optimal format. 
 

Enzmann ’555 at claim 15 
 The source control module of claim 14, wherein the digital logic unit contains an amplification chart, the 
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amplification chart comprising frequency maps indicating at least: a user's current hearing characteristics; 
a desired hearing characteristic; a cellular telephone operating characteristic; and a speaker characteristic 
indicative of the operation attributes of a speaker of a hearing aid. 
 

Enzmann ’555 at claim 16 
 The source control module of claim 14, wherein the compensation characteristic is made from a 
combination of the user's current hearing characteristics, the desired hearing characteristic, the cellular 
telephone operating characteristic and the speaker characteristic. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 2. Specifically, a POSITA would have been motivated to cause the Digital Hearing Aids from the 
DHA Systems to modify the down-converted signals such that a portion of the audio output signals has an 
increased power to enhance the hearing of the user. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems and Anderson ’783, those elements, as known to them or as disclosed by other 
prior art identified in the cover pleading. 

7[pre]. A hearing enhancement 
system as recited in claim 6, 

To the extent the preamble is limiting, DHA Systems, Anderson ’783, and Enzmann ’555 expressly or 
inherently disclose “[a] hearing enhancement system as recited in claim 6.” 
See above at claim 6. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claims 2 and 6. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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[7a] wherein the portion with 
increased power is selected based 
on frequency, and 

DHA Systems and Enzmann ’555 expressly or inherently disclose “wherein the portion with increased power 
is selected based on frequency.” 
The Digital Hearing Aids of the DHA Systems increase power based on frequency. The following citations 
show examples of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 18 
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Phonak – BTE Elite Article at Page 1 

 
Phonak – Claro 211 Product Information at Page 1 
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Phonak – Collections 2002 Product List at Page 5 
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Phonak – Collections 2002 Product List at Page 7 

 
Phonak – Collections 2002 Product List at Page 22 
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Phonak – Collections 2002 Product List at Page 25 
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Phonak – Collections 2002 Product List at Page 26 
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Phonak – Collections 2002 Product List at Page 27 

 
Phonak MicroLink MLxS Product Information at Page 1 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Oticon – DigiFocus White Paper (1996) at Fig. 1 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Enzmann ’555 discloses 
modifying power based on frequency. The following citations show examples of where Enzmann ‘555 
discloses this limitation. 
 
Enzmann ’555 at [0028] 

The manipulating processes of the DSP 120 serves both to amplify the converted signal from the A/D 
converter 110 and correct any degraded signal areas so that an improved signal is sent to the speaker 140. 
The manipulation processes may also adjust the incoming signal based on a preprogrammed frequency 
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mapping of the user's hearing characteristics. 
 

Enzmann ’555 at [0046] 
The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
 

Enzmann ’555 at [0047] 
The speaker characteristic is changed according to deterioration due to use of the speaker of the aided ear 
bud over time. The ambient noise characteristic is usually dynamic and updated as the noise levels around 
the ear bud change. The method employed in fixing the incoming sounds from the TX/RX unit 260 is 
similar to methods commonly known in the production of Fast Fourier transforms, which are well known 
the art at this time. 
 

Enzmann ’555 at [0048] 
 It should be appreciated that the characteristics represented in FIG. 5 are for illustrative purposes only. 
Each of the characteristics in FIG. 5 are device and user specific. Each of the characteristics can be set and 
calculated by information stored in the EEPROM 310. 
 

Enzmann ’555 at [0050] 
 In operation, the aided ear bud initializes in the normal hearing aid mode. The ear bud operates in this 
mode until a validation code is received at the TX/ RX unit 260. Once the proper validation code is 
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received at the TX/RX unit 260, a signal is sent from the TX/RX unit 260 to the digital switch 330 to 
close and allow communications to pass. Once the digital switch is closed, signals from the TX/RX 
unit 260 are fixed by the digital logic 320 using the complementary characteristics, as discussed above, 
and passed to the DSP audio processor 220. The DSP audio processor 220 then fixes and combines a 
reduced representation of the input from the microphone and outputs the combined signal to the user's 
speaker. The reduced signal 226 b is produced by decreasing the volume of the microphone signal such 
that the signal is small compared to the signal from the digital logic 320 when output to the user. The DSP 
audio processor 220 also outputs a second (truer) representation of the microphone signal to the wireless 
phone 270 such that the user can speak just as if they were speaking directly into the wireless phone 270. 
The user's voice would be captured by the microphone 205 and remotely output to the wireless phone 270. 
 

Enzmann ’555 at claim 13 
 A source control module comprising: a digital switch; an memory device; and a digital logic unit, 
wherein digital logic contained within is arranged to produce a compensation characteristic. 
 

Enzmann ’555 at claim 14 
 The source control module of claim 13, wherein the compensation characteristic is applied to input 
signals from an outside source to fix the input signals to an optimal format. 
 

Enzmann ’555 at claim 15 
 The source control module of claim 14, wherein the digital logic unit contains an amplification chart, the 
amplification chart comprising frequency maps indicating at least: a user's current hearing characteristics; 
a desired hearing characteristic; a cellular telephone operating characteristic; and a speaker characteristic 
indicative of the operation attributes of a speaker of a hearing aid. 
 

Enzmann ’555 at claim 16 
 The source control module of claim 14, wherein the compensation characteristic is made from a 
combination of the user's current hearing characteristics, the desired hearing characteristic, the cellular 
telephone operating characteristic and the speaker characteristic. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
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to claim 2. Specifically, a POSITA would have been motivated to cause the Digital Hearing Aids from the 
DHA Systems to perform signal amplification for individuals who suffer hearing loss at certain frequencies. 
To the extent that DHA Systems and Enzmann ’555 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Enzmann ’555, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[7b] wherein a higher frequency 
portion has increased power. 

DHA Systems and Enzmann ’555 expressly or inherently disclose “wherein a higher frequency portion has 
increased power.” 
The Digital Hearing Aids of the DHA Systems increase power at higher frequencies based on a user’s hearing 
loss. The following citations show examples of where DHA Systems practice this limitation. 
Phonak – Collections 2002 Product List at Page 9 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 

To the extent DHA Systems do not explicitly disclose the claim limitation,  Enzmann ’555 discloses 
increasing the power of signals at higher frequencies to accommodate for hearing loss at such frequencies. 
The following citations show examples of where Enzmann ‘555 discloses this limitation. 
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Enzmann ’555 at FIG. 5 

 
Enzmann ’555 at [0046] 

The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
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Enzmann ’555 at [0047] 
The speaker characteristic is changed according to deterioration due to use of the speaker of the aided ear 
bud over time. The ambient noise characteristic is usually dynamic and updated as the noise levels around 
the ear bud change. The method employed in fixing the incoming sounds from the TX/RX unit 260 is 
similar to methods commonly known in the production of Fast Fourier transforms, which are well known 
the art at this time. 
 

Enzmann ’555 at [0048] 
 It should be appreciated that the characteristics represented in FIG. 5 are for illustrative purposes only. 
Each of the characteristics in FIG. 5 are device and user specific. Each of the characteristics can be set and 
calculated by information stored in the EEPROM 310. 
 

Enzmann ’555 at [0050] 
 In operation, the aided ear bud initializes in the normal hearing aid mode. The ear bud operates in this 
mode until a validation code is received at the TX/ RX unit 260. Once the proper validation code is 
received at the TX/RX unit 260, a signal is sent from the TX/RX unit 260 to the digital switch 330 to 
close and allow communications to pass. Once the digital switch is closed, signals from the TX/RX 
unit 260 are fixed by the digital logic 320 using the complementary characteristics, as discussed above, 
and passed to the DSP audio processor 220. The DSP audio processor 220 then fixes and combines a 
reduced representation of the input from the microphone and outputs the combined signal to the user's 
speaker. The reduced signal 226 b is produced by decreasing the volume of the microphone signal such 
that the signal is small compared to the signal from the digital logic 320 when output to the user. The DSP 
audio processor 220 also outputs a second (truer) representation of the microphone signal to the wireless 
phone 270 such that the user can speak just as if they were speaking directly into the wireless phone 270. 
The user's voice would be captured by the microphone 205 and remotely output to the wireless phone 270. 
 

Enzmann ’555 at claim 13 
 A source control module comprising: a digital switch; an memory device; and a digital logic unit, 
wherein digital logic contained within is arranged to produce a compensation characteristic. 
 

Enzmann ’555 at claim 14 
 The source control module of claim 13, wherein the compensation characteristic is applied to input 
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signals from an outside source to fix the input signals to an optimal format. 
 

Enzmann ’555 at claim 15 
 The source control module of claim 14, wherein the digital logic unit contains an amplification chart, the 
amplification chart comprising frequency maps indicating at least: a user's current hearing characteristics; 
a desired hearing characteristic; a cellular telephone operating characteristic; and a speaker characteristic 
indicative of the operation attributes of a speaker of a hearing aid. 
 

Enzmann ’555 at claim 16 
 The source control module of claim 14, wherein the compensation characteristic is made from a 
combination of the user's current hearing characteristics, the desired hearing characteristic, the cellular 
telephone operating characteristic and the speaker characteristic. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [7a]. 
To the extent that DHA Systems and Enzmann ’555 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Enzmann ’555, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

8[pre]. A hearing enhancement 
system as recited in claim 1, 

To the extent the preamble is limiting, DHA Systems and Anderson ’783 expressly or inherently disclose “[a] 
hearing enhancement system as recited in claim 1.” 
See above at claim 1[pre]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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[8a] wherein the at least one 
hearing characteristic of the user is 
determined via calibrating the 
user's hearing, 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “wherein the at least one 
hearing characteristic of the user is determined via calibrating the user's hearing.” 
The Digital Hearing Aids of the DHA Systems determine a user’s hearing loss through calibration. The 
following citations show examples of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 5 
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Phonak – Perseo Brochure at Page 7 

 
Phonak – Perseo Brochure at p. 17 
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Phonak – Field Study News Article re PersonalLogic at Page 1 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 8 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 7 

 
Valente - Effect of type of noise and loudspeaker array on the performance at 402 

 

To the extent DHA Systems do not explicitly disclose the claim limitation,  Anderson ‘783 discloses setting 
the parameters of the RDU based on a hearing test to perform signal enhancements in accordance with the 
user’s hearing capabilities resulting from the hearing test. The following citations show examples of where 
Anderson ’783 discloses this limitation. 
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Anderson ’783 at FIG. 1 
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Anderson ’783 at FIG. 9 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
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in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:60–3:5 
A further object of this invention is to provide some degree of protection for the residual hearing 
capability of a hearing-impaired user (or a non-impaired user who wishes to avoid impairment) in a 
wireless hearing aid system having the simultaneous capabilities of noise cancellation and binaural 
processing (e.g., directionality). Other objects of the invention are to provide a convenient means for 
testing a user's hearing capability without the need for additional equipment, to assist users in the location 
of misplaced hearing aid system components, and to provide profoundly deaf cochlear implant patients 
with a wireless system allowing improved freedom of movement compared to existing wire-connected 
systems. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
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enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
 

Enzmann ’555 further discloses calibration to determine the hearing sensitivity of a user (e.g., the claimed 
“hearing characteristic”). The following citations show examples of where Enzmann ‘555 discloses this 
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limitation. 
 
Enzmann ’555 at FIG. 5 

 
Enzmann ’555 at [0028] 

The manipulating processes of the DSP 120 serves both to amplify the converted signal from the A/D 
converter 110 and correct any degraded signal areas so that an improved signal is sent to the speaker 140. 
The manipulation processes may also adjust the incoming signal based on a preprogrammed frequency 
mapping of the user's hearing characteristics. 
 

Enzmann ’555 at [0046] 
The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
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example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
 

Enzmann ’555 at [0047] 
The speaker characteristic is changed according to deterioration due to use of the speaker of the aided ear 
bud over time. The ambient noise characteristic is usually dynamic and updated as the noise levels around 
the ear bud change. The method employed in fixing the incoming sounds from the TX/RX unit 260 is 
similar to methods commonly known in the production of Fast Fourier transforms, which are well known 
the art at this time. 
 

Enzmann ’555 at [0048] 
 It should be appreciated that the characteristics represented in FIG. 5 are for illustrative purposes only. 
Each of the characteristics in FIG. 5 are device and user specific. Each of the characteristics can be set and 
calculated by information stored in the EEPROM 310. 
 

Enzmann ’555 at [0050] 
 In operation, the aided ear bud initializes in the normal hearing aid mode. The ear bud operates in this 
mode until a validation code is received at the TX/ RX unit 260. Once the proper validation code is 
received at the TX/RX unit 260, a signal is sent from the TX/RX unit 260 to the digital switch 330 to 
close and allow communications to pass. Once the digital switch is closed, signals from the TX/RX 
unit 260 are fixed by the digital logic 320 using the complementary characteristics, as discussed above, 
and passed to the DSP audio processor 220. The DSP audio processor 220 then fixes and combines a 
reduced representation of the input from the microphone and outputs the combined signal to the user's 
speaker. The reduced signal 226 b is produced by decreasing the volume of the microphone signal such 
that the signal is small compared to the signal from the digital logic 320 when output to the user. The DSP 
audio processor 220 also outputs a second (truer) representation of the microphone signal to the wireless 
phone 270 such that the user can speak just as if they were speaking directly into the wireless phone 270. 
The user's voice would be captured by the microphone 205 and remotely output to the wireless phone 270. 
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Enzmann ’555 at claim 13 
 A source control module comprising: a digital switch; an memory device; and a digital logic unit, 
wherein digital logic contained within is arranged to produce a compensation characteristic. 
 

Enzmann ’555 at claim 14 
 The source control module of claim 13, wherein the compensation characteristic is applied to input 
signals from an outside source to fix the input signals to an optimal format. 
 

Enzmann ’555 at claim 15 
 The source control module of claim 14, wherein the digital logic unit contains an amplification chart, the 
amplification chart comprising frequency maps indicating at least: a user's current hearing characteristics; 
a desired hearing characteristic; a cellular telephone operating characteristic; and a speaker characteristic 
indicative of the operation attributes of a speaker of a hearing aid. 
 

Enzmann ’555 at claim 16 
 The source control module of claim 14, wherein the compensation characteristic is made from a 
combination of the user's current hearing characteristics, the desired hearing characteristic, the cellular 
telephone operating characteristic and the speaker characteristic. 

 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. Specifically, a POSITA would have been motivated to combine DHA Systems with the 
teachings of Anderson ’783 to meet the claim limitations because Anderson ’783’s RPU is configured “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.“ Anderson ’783 at 
27:4-17.  DHA Systems similarly recite a “PersonalLogic” system for calibrating a user’s hearing. Phonak – 
Perseo Brochure at Page 5. Thus, a POSITA would be motivated to incorporate Anderson ‘783’s teachings 
regarding hearing calibration with DHA Systems’ Digital Hearing Aids. 
A POSITA would have similarly been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim 2. Enzmann ’555 similarly recites “reprogram[ing] to compensate for additional 
hearing loss or increase and different users.” Enzmann ’555, [0046]. A POSITA would have understood that 
such reprogramming, as disclosed in Enzmann ’555, is a manner of compensating for user’s hearing loss. 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 187



Page 188 of 437 

Claims Prior Art 

Thus, a POSITA would be motivated to incorporate Enzmann ’555’s teachings regarding reprogramming 
with DHA Systems’ Digital Hearing Aids. 
A POSITA would have had a reasonable expectation of success in combining DHA Systems with 
Anderson ’783 and Enzmann ‘555. Anderson ’783’s techniques are broadly applicable to hearing aid devices 
and were “well-known” for use in hearing aids. Further, both Anderson ’783 and Enzmann ’555 discuss 
signal modification utilizing their respective hearing aid systems, similar to the disclosure of “PersonalLogic” 
in DHA Systems. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

[8b] wherein the power of the 
audio output signals can be 
changed as a function of 
frequency, and 

DHA Systems, Anderson ’555, and Enzmann ’555 expressly or inherently disclose “wherein the portion with 
increased power is selected based on frequency.” 
The Digital Hearing Aids of the DHA Systems change the power of the audio output signals based on 
frequency. The following citations show examples of where DHA Systems practice this limitation. 
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Phonak – Perseo Brochure at Page 18 
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Phonak – BTE Elite Article at Page 1 

 
Phonak – Claro 211 Product Information at Page 1 
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Phonak – Collections 2002 Product List at Page 5 
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Phonak – Collections 2002 Product List at Page 7 

 
Phonak – Collections 2002 Product List at Page 22 
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Phonak – Collections 2002 Product List at Page 25 
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Phonak – Collections 2002 Product List at Page 26 
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Phonak – Collections 2002 Product List at Page 27 

 
Phonak MicroLink MLxS Product Information at Page 1 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Oticon – DigiFocus White Paper (1996) at Fig. 1 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ’783 discloses setting 
the parameters of the RDU based on a hearing test to perform signal enhancements in accordance with the 
user’s hearing capabilities resulting from the hearing test. The following citations show examples of where 
Anderson ’783 discloses this limitation. 
 
Anderson ’783 at FIG. 1 
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Anderson ’783 at FIG. 9 
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Anderson ’783 at 1:5–18  

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65  
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
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needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:60–3:5  
A further object of this invention is to provide some degree of protection for the residual hearing 
capability of a hearing-impaired user (or a non-impaired user who wishes to avoid impairment) in a 
wireless hearing aid system having the simultaneous capabilities of noise cancellation and binaural 
processing (e.g., directionality). Other objects of the invention are to provide a convenient means for 
testing a user's hearing capability without the need for additional equipment, to assist users in the location 
of misplaced hearing aid system components, and to provide profoundly deaf cochlear implant patients 
with a wireless system allowing improved freedom of movement compared to existing wire-connected 
systems.  
  

Anderson ’783 at 5:3–21  
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user.  
  

Anderson ’783 at 22:61–23:35  
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
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of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired.  
  

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950.  
 

 
To the extent DHA Systems do not explicitly disclose the claim limitation, Enzmann ’555 discloses 
modifying power based on frequency. The following citations show examples of where Enzmann ‘555 
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discloses this limitation. 
 
Enzmann ’555 at FIG. 5 

 
 
Enzmann ’555 at [0028] 

The manipulating processes of the DSP 120 serves both to amplify the converted signal from the A/D 
converter 110 and correct any degraded signal areas so that an improved signal is sent to the speaker 140. 
The manipulation processes may also adjust the incoming signal based on a preprogrammed frequency 
mapping of the user's hearing characteristics. 
 

Enzmann ’555 at [0046] 
The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
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example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
 

Enzmann ’555 at [0047] 
The speaker characteristic is changed according to deterioration due to use of the speaker of the aided ear 
bud over time. The ambient noise characteristic is usually dynamic and updated as the noise levels around 
the ear bud change. The method employed in fixing the incoming sounds from the TX/RX unit 260 is 
similar to methods commonly known in the production of Fast Fourier transforms, which are well known 
the art at this time. 
 

Enzmann ’555 at [0048] 
 It should be appreciated that the characteristics represented in FIG. 5 are for illustrative purposes only. 
Each of the characteristics in FIG. 5 are device and user specific. Each of the characteristics can be set and 
calculated by information stored in the EEPROM 310. 
 

Enzmann ’555 at [0050] 
 In operation, the aided ear bud initializes in the normal hearing aid mode. The ear bud operates in this 
mode until a validation code is received at the TX/ RX unit 260. Once the proper validation code is 
received at the TX/RX unit 260, a signal is sent from the TX/RX unit 260 to the digital switch 330 to 
close and allow communications to pass. Once the digital switch is closed, signals from the TX/RX 
unit 260 are fixed by the digital logic 320 using the complementary characteristics, as discussed above, 
and passed to the DSP audio processor 220. The DSP audio processor 220 then fixes and combines a 
reduced representation of the input from the microphone and outputs the combined signal to the user's 
speaker. The reduced signal 226 b is produced by decreasing the volume of the microphone signal such 
that the signal is small compared to the signal from the digital logic 320 when output to the user. The DSP 
audio processor 220 also outputs a second (truer) representation of the microphone signal to the wireless 
phone 270 such that the user can speak just as if they were speaking directly into the wireless phone 270. 
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The user's voice would be captured by the microphone 205 and remotely output to the wireless phone 270. 
 

Enzmann ’555 at claim 13 
 A source control module comprising: a digital switch; an memory device; and a digital logic unit, 
wherein digital logic contained within is arranged to produce a compensation characteristic. 
 

Enzmann ’555 at claim 14 
 The source control module of claim 13, wherein the compensation characteristic is applied to input 
signals from an outside source to fix the input signals to an optimal format. 
 

Enzmann ’555 at claim 15 
 The source control module of claim 14, wherein the digital logic unit contains an amplification chart, the 
amplification chart comprising frequency maps indicating at least: a user's current hearing characteristics; 
a desired hearing characteristic; a cellular telephone operating characteristic; and a speaker characteristic 
indicative of the operation attributes of a speaker of a hearing aid. 
 

Enzmann ’555 at claim 16 
 The source control module of claim 14, wherein the compensation characteristic is made from a 
combination of the user's current hearing characteristics, the desired hearing characteristic, the cellular 
telephone operating characteristic and the speaker characteristic. 
 

 
 A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim [8a].  
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 
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[8c] wherein the user can change 
the power of the audio output 
signals. 

DHA Systems and Anderson ’783 expressly or inherently disclose “wherein the user can change the power of 
the audio output signals.” 
The Digital Hearing Aids of the DHA Systems allow users to adjust the volume (e.g., change the power) of 
the output signals. The following citations show examples of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 19 
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Phonak – Perseo Brochure at Page 20 

 
Phonak – Claro 211 Product Information at Page 1 
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Phonak – Collections 2002 Product List at Page 32 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 5 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 5 
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Phonak – Microlink User Guide at Page 35 

 
Phonak – Microlink User Guide at Page 39 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 5 
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Oticon – DigiFocus White Paper (1996) at Page 4 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses power 
(e.g., volume) controls that a user can actuate. The following citations show examples of where 
Anderson ’783 discloses this limitation. 
 
Anderson ’783 at 2:40–59 

Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
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signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 21:20–25 
The enter (ENT) key 76 is pressed when the displayed message is ready to be sent from the user to the 
RPU DSP, the left and right arrow (key 77 in FIG. 7) keys are used to edit messages, and the power-on 
and clear key (ON/C) and power-off (OFF, key 78 in FIG. 7) keys are used to control the RPU power. 
 

Anderson ’783 at 21:50–62 
In the simplest case, the ASIC 845 reads data from the A/D 880, performs a multiplication of the data by a 
constant (read from the default parameter storage 870) to provide amplification, compares the result with 
maximum allowable values (read from the default parameter storage 870) and writes the result to the D/A 
850. The ASIC 845 may perform other processing (e.g., adaptive volume control) as well. Although none 
of the remote processor and communication features are available in stand-alone mode, which uses pre-
selected hearing aid parameter settings from the default parameter storage 870 in the earpiece, the 
earpiece provides a useful amplified audio path from the microphone to the speaker. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
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and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 25:15–27 
To obtain solicited information, user requests are processed in a variety of means well known in the art, 
including inputs via one or more pushbuttons on the RPU and voice recognition computer programs 
implemented in the RPU electronics. Voice recognition can be used almost exclusively, if desired, thereby 
eliminating nearly all RPU pushbutton controls. Voice commands recognized by the RPU can cause the 
RPU to initiate actions such as changing hearing aid parameter settings (e.g., volume), or activate 
appliances and environmental controls (e.g., aids for the physically handicapped) in a distributed wireless 
network via the secondary wireless link. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

10. A hearing enhancement system 
as recited in claim 1, wherein the 
speaker is a directional speaker. 

DHA Systems, Mayer ‘086, and Fretz ’193 expressly or inherently disclose “[a] hearing enhancement system 
as recited in claim 1, wherein the speaker is a directional speaker.” 
Mayer ‘086 discloses a directional speaker that utilizes hyperbolic and parabolic reflectors to alter a speaker’s 
directionality (e.g., a “directional speaker”). 
 
Mayer ’086 at [0009] 

Preferably the ultrasonic frequencies used in this case are close to the natural resonance frequency of the 
minute membranes in order to increase the overall efficiency of the process. In this case various 
frequencies that are created are preferably mixed together for example within a hollow resonance box or 
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for example a hyperbolic or parabolic reflector, depending on whether the desired output is more 
directional or more omni-directional. 
 

Mayer ’086 at [0010] 
This type of microphone can be very useful for example for recording live music, for high-quality 
recording for the mass media, such as for example TV or Radio interviews, and for noisy environments or 
environments where there are electromagnetic interferences, such as for example in cars. This can be 
especially important for example for use with Telematics systems in cars, which are interactive wireless 
information systems for cars which use interactive voice-based menus, since computer systems that can 
recognize spoken words are very sensitive to distortions, so normal microphones could be very 
problematic in cars both because of the noisy environment and because of their susceptibility to 
electromagnetic interference. An additional advantage is that apart from the high quality and frequency 
range, it can be much more lightweight and compact than the state-of-the art high-end microphones, so it 
can be much more convenient for example for a reporter who does field-work and needs to report from 
outside. Other possible applications are for example using this microphone with the more directional 
variations in a personal cellular remote speaking unit, that can be positioned for example on a table at a 
distance of for example 1 meter or less from the user, or for example in a handheld cellular or mobile 
phone that can be held at a certain distance from the head (preferably in each of these cases together with 
a directional speaker). 

 
To the extent DHA Systems do not explicitly disclose the claim limitation,  Fretz ‘193 discloses open–ear 
hearing aids. Fretz ’193 explains that in-ear devices create an “occlusion effect” that may be uncomfortable 
for the user. Open-ear devices like Fretz ’193 include a “directional speaker” (e.g., a “receiver,” which is an 
output device) which can transmit sound with a higher amplitude toward the ear drum than in another 
direction. 
 
Fretz ’193 at Abstract 

An open ear canal hearing aid system (1) comprises an ear canal tube (10) sized or shaped for positioning 
in an ear canal of a user so that the ear canal is at least partially open for directly receiving ambient 
sounds. The open ear canal hearing aid system (1) further comprises a sound processor (44, 46) for 
amplifying received ambient sounds included within a predetermined frequency to produce processed 
sounds and a receiver (50) for supplying said processed sounds to said ear canal tube. 
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Fretz ’193 at 1:24–30 
The traditional approach for correcting hearing impairments has been to employ electronic "In-The-Ear" 
(ITE) hearing aid devices inserted into the ear and "Behind-The-Ear" (BTE) hearing aid devices attached 
behind the ear. Then, through various signal processing techniques, the sounds to be delivered to the ear 
are rebuilt and supplemented to facilitate and optimize the hearing of the user throughout the frequency 
range. Such devices tend to block the ear canal so that little or no sounds reach the ear in a natural, 
unaided manner. 
 

Fretz ’193 at 3:1–5 
Conventional hearing aid systems cause an additional problem known as the occlusion effect. The 
occlusion effect is the increased transmission of sound by bone conduction when the ear canal is blocked 
and air conduction is impeded, resulting in sounds which are both unnatural and uncomfortable for the 
user. In particular, the user’s voice sounds different than normal when the ear is blocked. 
 

Fretz ’193 at 4:14–25 
According to the present invention, an open ear canal hearing aid system comprises an ear canal tube 
sized for positioning in an ear canal of a user so that the ear canal is at least partially open for directly 
receiving ambient sounds. The open ear canal hearing aid system further comprises a sound processor for 
amplifying received ambient sounds included within a predetermined frequency range to produce 
processed sounds and for supplying said processed sounds to said ear canal tube. Providing gain for a 
desired range of frequencies and amplitudes allows the benefit of simpler and lower power hearing aid 
components, resulting in a smaller and lower cost device. Thereby, the present open ear canal hearing aid 
system provides a simple, comfortable, and cosmetically attractive hearing aid system that is specifically 
tailored for users having certain hearing deficiencies and which does not require custom manufacturing. 
 

Fretz ’193 at 9:25–10:3 
Figure 6 shows a block diagram of exemplary circuitry enclosed by the case 40 according to one 
embodiment of the present invention. The case 40 encloses a microphone 42 for receiving sounds, a 
preamplifier 43 for amplifying sounds received by the microphone, and a sound processor for processing 
the preamplified sounds. The sound processor comprises a detector 44 for detecting whether the received 
sounds are within a predetermined frequency and amplitude range and a compressor 46 for adjusting the 
gain of the received sounds responsive to the output of the detector 44. The case 40 also encloses a 
receiver 50 which is an output device, such as a loudspeaker, that converts processed signals output from 
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the compressor 46 into audible sounds and delivers these sounds to the hearing aid tube 30. 
 

Fretz ’193 at 12:12–16 
Because of the nature of the open ear canal hearing aid system 1, there is a greater possibility of feedback 
than with conventional, sealed canal hearing aids. That is, with an open ear canal, sound emanates from 
the open canal with little attenuation. The microphone 42 picks up sound from both distant sources and 
sound coming out of the ear canal. The sound coming out of the ear canal causes feedback. 
 

Fretz ’193 at 14:6–16 
Yet another way to reduce feedback is to make the receiver 50 directional. Multiple outputs from the ear 
canal tube can thus be added in the preferred direction for cancelling sounds in the feedback direction. In 
an exemplary embodiment, one or more receivers can be designed so that sound is transmitted with higher 
amplitude toward the ear drum than it is in the other direction. For example, two receivers can be used, 
the outputs of the receivers being inverted (180° out of phase with each other). If one receiver is 
positioned inside the ear canal, and one is positioned at the entrance to the ear canal with a longer tube 
length, the feedback signal is less than from one receiver alone. The directional receiver thus can be 
referred to as an "active feedback cancellation" device since the second receiver functions to cancel the 
first. 
 

Fretz ’193 at 14:17–24 
In an exemplary embodiment, the directional receivers can be constructed using a receiver with two ports. 
Analogous to directional microphones, one port then has an output 180° out of phase from the other port. 
The directional receiver can be used together with the directional microphone or partial blocking of the 
ear canal. The directional receiver has the advantage over the directional microphone that since both 
receiver ports are in or near the ear canal, it is less sensitive to changes in the feedback path due to 
reflecting objects nearby or changes in the speed of sound due to temperature and barometric pressure. 

Fretz ’193 at 14:25–15:2 
In view of the foregoing, it can be appreciated that the open ear canal hearing aid system provides a 
simplified hearing aid that allows the user to hear as many sounds as possible in a natural manner. 
Because this open ear canal hearing aid system only adjusts sounds that the user has difficulty hearing, 
sounds can be heard by the user in a more natural manner. The open ear canal hearing aid system also 
reduces the occlusion effect so that the sounds heard are more comfortable to the user. In addition, since 
high amplitudes are not generated by the aid, smaller components can be used for this hearing aid system 
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which further increases the comfort of the hearing aid for the user and provides a cosmetically appealing 
design. 
 

Fretz ’193 at FIG. 1 
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Fretz ’193 at FIG. 5A 

 
Fretz ’193 at FIG. 5B 
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A POSITA would have been motivated to combine the DHA Systems with the teachings of Mayer ‘086 to 
meet the claim limitation.  The DHA Systems include hearing aids configured for hearing protection and 
noise cancellation. Phonak – Online Interview re Perseo (April 7, 2003) at Page 8. Mayer ‘086 discloses a 
directional audio system intended to be more compact and light weight with processor or computer control 
while also obtaining more accurate audio inputs. Mayer ’086 at [0009]. A POSITA would have understood 
that distortions in sounds produced by the speaker of the DHA Systems would degrade the performance of 
such functions. A POSITA would have also understood that the DHA Systems require a small, compact 
speaker. The DHA Systems would thus face a problem identified in Mayer ‘086:  distortion caused by 
conventional speakers. Mayer ’086 at [0009]. A POSITA would seek to minimize distortions in the audio 
output of the DHA Systems by utilizing a compact audio system and would thus be motivated to combine 
Mayer ‘086 with the DHA Systems. 
A POSITA would have similarly been motivated to combine DHA Systems with the teachings of Fretz ’193 
to meet the claim limitations. Mayer ’086’s speakers are broadly applicable to systems that reproduce sounds, 
including loudspeakers and earphones. Mayer ’086 at [0009]. Further, Mayer ’086 explicitly describes that 
the speakers can be very compact, increasing compatibility with an earpiece. Mayer ’086 at [0009], [0018]. 
Fretz ‘193 discloses a speaker configured to present audio with directionality and reduce feedback. Fretz ’193 
at 14:6–16.  Fretz ‘193 further discloses its speaker system being smaller and more cosmetically appealing. 
Fretz ‘193, 6:24–7:5. A POSITA would have understood that distortions in sounds produced by the speaker of 
the Digital Hearing Aids of the DHA Systems would degrade the performance of such functions. A POSITA 
would have also understood that DHA Systems require a small, compact speaker. The Digital Hearing Aids of 
the DHA System would thus face a problem identified in Fretz ‘193: feedback caused by conventional 
speakers. Fretz ’193 at 12:12–16.  
A POSITA would have had a reasonable expectation of success in combining DHA Systems with the 
teachings of Mayer ’086 and/or Fretz ‘193.  Fretz ‘193’s speakers are broadly applicable to hearing aid 
systems—analogous to Enzmann ‘555’s hearing aid including a speaker.  Fretz ‘193 at 4:14–25.  Fretz ‘193’s 
speaker is analogous to speaker 250 of Enzmann ‘555’s hearing aid/ear bud device. Further, Fretz ‘193 
explicitly describes that the speakers can be smaller, cheaper, more cosmetically appealing, and just as 
effective, increasing compatibility with an earpiece.  Fretz ‘193, 6:24–7:5. Enzmann ‘555 and Fretz ‘193 are 
thus easily combined. Similarly,  Mayer ‘086’s speakers are broadly applicable to systems that reproduce 
sounds, including loudspeakers and earphones—analogous to the DHA Systems’ hearing aids. Mayer ’086 at 
[0009]. Further, Mayer ‘086 explicitly describes that the speakers can be very compact, increasing 
compatibility with an earpiece such as  the ear hearing aids in the DHA Systems.  Mayer ’086 at [0009], 
[0018]. 
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To the extent that DHA Systems, Mayer ‘086, and Fretz ’193 do not disclose any elements of this claim 
limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Mayer ‘086, and Fretz ’193 those elements, as known to them or as disclosed by 
other prior art identified in the cover pleading. 

11. A hearing enhancement system 
as recited in claim 1, wherein the 
speaker is an ear speaker. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
system as recited in claim 1, wherein the speaker is an ear speaker.” 
The Digital Hearing Aids of the DHA Systems include behind the ear speakers, which are examples of the 
claimed “ear speaker.” The following citations show examples of where DHA Systems practice this 
limitation. 
 

Phonak – Perseo Brochure at Page 23 
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To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses an 
earpiece that includes a speaker. The following citations show examples of where Anderson ’783 discloses 
this limitation. 
 
Anderson ’783 at Abstract 

A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
 

Anderson ’783 at FIG. 1 
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Anderson ’783 at 1:5–18 
The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:20–39 
It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
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Anderson ’783 at 3:52–4:14 
One preferred embodiment of the invention herein described is shown in block diagram form in FIG. 1. In 
this figure, the earpiece 10 shown worn in the ear 11 uses a standard completely-in-the-canal (CIC) 
housing, well known in the art, although many other earpiece housing types known in the art (e.g., 
behind-the-ear, or BTE) can be used. The earpiece shown in FIG. 1 comprises a microphone 12, RF 
transceiver 13 with an antenna that doubles as an earpiece extractor 14, and speaker 15. Although the 
dual-use antenna/extractor arrangement shown in FIG. 1 is often desirable, a separate antenna or antennae 
can be used in conjunction with many different types of earpiece extractors as appropriate for a particular 
application. Antennae and extractors can be disguised as ear hair or jewelry (e.g., earrings), or conductive 
filaments can be permanently implanted in the ear cartilage to act as antennae using a process similar to 
ear piercing. The earpiece 10 communicates with a remote processor unit (RPU) 16 via a primary two-
way RF link 17, although many other wireless link media (e.g., ultrasonic or infrared) may be used 
instead. The RPU is typically worn under clothing (e.g., carried in a pocket or purse), but may also be 
worn in plain sight (e.g., on a belt) if desired. The RPU 16 may be connected (via wired or wireless means 
18) to optional secondary wireless link circuitry 19 that allows wireless communication between the RPU 
and other sources of information (e.g., the general subscriber telephone network) via a secondary wireless 
link. Note that the optional secondary wireless link circuitry 19 may or may not be contained within the 
RPU case 70 of FIG. 7. 
 

Anderson ’783 at 21:50–62 
In the simplest case, the ASIC 845 reads data from the A/D 880, performs a multiplication of the data by a 
constant (read from the default parameter storage 870) to provide amplification, compares the result with 
maximum allowable values (read from the default parameter storage 870) and writes the result to the D/A 
850. The ASIC 845 may perform other processing (e.g., adaptive volume control) as well. Although none 
of the remote processor and communication features are available in stand-alone mode, which uses pre-
selected hearing aid parameter settings from the default parameter storage 870 in the earpiece, the 
earpiece provides a useful amplified audio path from the microphone to the speaker. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) over a primary two-way wireless link 17 to the RPU 16, 
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where the audio signals are enhanced according to the user's needs by the RPU DSP 948. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Enzmann ’555 discloses the 
speaker being placed in an ear. The following citations show examples of where Enzmann ‘555 discloses this 
limitation. 
 
Enzmann ’555 at Abstract 

An aided ear bud device is provided that operates as a hearing aid device as well as an ear bud device for 
a wireless phone. The aided ear bud normally operates as a hearing aid device. The aided ear bud state is 
changed by a verified input from a wireless phone. Upon the change in state, the microphone input from 
the aided ear bud is remotely output to the wireless phone while the incoming transmission from the 
wireless phone is combined with the microphone input and output to the user. The ear bud device can be 
modified to receive analog or digital inputs from other outside sources. 
 

Enzmann ’555 at [0002] 
This invention relates to systems and methods for providing a hearing aid capable of communicating with 
a wireless phone. More particularly, this invention provides a hearing aid capable of simultaneously or 
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alternatively performing the functions of an ear bud for the wireless phone. 
 

Enzmann ’555 at [0008] 
Ear bud devices have been developed to enhance the portability of a wireless phone. The ear bud device is 
a type of hands free device and is essentially a headphone-type device communicates with an attached 
wireless phone so that a user has use of their hands and attention for other tasks, such as driving, writing, 
etc. Current ear bud devices must be placed in or in close proximity to the ear, meaning that the ear bud 
placement conflicts with the placement of the hearing aid. Thus, hearing impaired users have a difficult 
time using ear buds. 
 

Enzmann ’555 at [0011] 
Therefore, this invention provides systems and methods for adapting a hearing aid to operate as an ear bud 
device in addition to providing conventional hearing aid functions. Using this method, this invention is 
able to address many of the issues hearing impaired wireless phone users encounter while addressing the 
inherent problems associated with the conventional solutions. 
 

Enzmann ’555 at [0015] 
In the various exemplary embodiments according to this invention, the ear bud device monitors the noise 
being received by its microphone and a transmit/receive unit. Once the transmit/receive unit accepts an 
input that is anything but ambient noise, the system determines if the input is coming from a valid source. 
The validity of the source is based on a preprogrammed indicator. Based on this determination the ear bud 
device will switch to the appropriate mode of operation. 
 

Enzmann ’555 at [0026] 
The exemplary embodiments of the systems and methods according to this invention provide a method for 
adapting a hearing aid so that the hearing aid is able to function as an ear bud device i.e., an aided ear bud. 
The exemplary embodiments also provide a system that interprets incoming signals to determine in which 
operating mode the aided ear bud should operate. In the exemplary embodiments, the incoming signal can 
be digital or analog depending on the transmitting source. 
 

Enzmann ’555 at [0027] 
FIG. 1 illustrates a conventional digital hearing aid. The conventional hearing aid comprises a microphone 
105, an A/D converter 110, a digital signal audio processor (DSP) 120, a D/A converter 130 and a speaker 
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140. In operation, sounds, represented by an analog signal and/or ambient noise emitted from an outside 
source, is captured by the microphone 105 and converted to a digital signal by the A/D converter 110. The 
DSP 120 manipulates the converted signal in accordance with well-known techniques and sends a 
processed signal to the D/A converter 130. In the D/A converter 130, the processed signal is converted to 
an analog signal and output to the speaker 140. The speaker 140 is placed in or around the hearing 
impaired user's ear. Thus, the captured sounds have been captured, processed, and amplified and output to 
the user. 
 

Enzmann ’555 at [0031] 
FIG. 2 illustrates the preferred embodiment of the aided ear bud 200, according to this invention. As seen 
in FIG. 2, the aided ear bud 200 contains many of the same features of the conventional hearing aid shown 
in FIG. 1. The aided ear bud 200 comprises a microphone 205, an A/D converter 210, a digital signal 
audio processor (DSP) 220, a D/A converter 240 and a speaker 250. However, in addition to those items, 
the aided ear bud adds a source control module 230 and a transmit/receive (TX/RX) unit 260 to provide 
the necessary functions of this invention. 
 

Enzmann ’555 at [0046] 
The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
 

Enzmann ’555 at [0051] 
FIG. 6 illustrates a second embodiment of this invention, wherein analog devices can be attached to the 
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aided ear bud. In this configuration, the A/D converter 410 converts incoming analog signals into a digital 
signal for use by the aided ear bud in accordance with the above-description and converts digital output 
signals to analog format and output to devices. This configuration allows a user to attach any analog 
device (or analog output from a digital device) to the aided ear bud, such as portable electronics (CD 
players, PDA devices) and any other devices that output analog signals. Otherwise, the operation of the 
second embodiment is similar to the previously described embodiment once the incoming signal is 
converted from an analog signal to a digital signal. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 2.  
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

12. A hearing enhancement system 
as recited in claim 1, wherein the 
speaker is in a headset. 

DHA Systems and Anderson ‘783 expressly or inherently disclose “[a] hearing enhancement system as 
recited in claim 1, wherein the speaker is in a headset.” 
Anderson ‘783 discloses a speaker contained in a head worn device (e.g., earpiece headset 21) which is an 
example of the claimed “headset.” The following citations show examples of where Anderson ’783 discloses 
this limitation. 
 
Anderson ’783 at Abstract 

A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
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Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
 

Anderson ’783 at FIG. 2 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
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between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 5:46–52 
A miniature speaker of the type commonly used in hearing aids can be used in place of the speaker 
commercially supplied with the earpiece headset 21, and a miniature microphone of the type commonly 
used in hearing aids can be used in place of the microphone transducer commercially supplied with the 
earpiece wireless microphone 20. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
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The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
 

A POSITA would have been motivated to combine the Digital Hearing Aids of DHA Systems and 
Anderson ’783 to meet the claim limitations with reasonable expectation of success because implementing the 
Digital Hearing Aids into a headset design such as that disclosed by Anderson ’783 would have been a 
routine and conventional design choice and for the reasons discussed above in claim 1[pre]. 
To the extent that DHA Systems and Anderson ’783 does not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine DHA Systems with the 
teachings of Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

13[pre]. 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: 

To the extent the preamble is limiting, DHA Systems and Anderson ’783 expressly or inherently disclose “[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.” 
DHA Systems include Digital Hearing Aids (e.g., “hearing enhancement apparatus”) wirelessly connected to 
Transmitters (e.g., “audio system”) configured to convert input signals to various frequencies (e.g., “up–
convert”). The following citations show examples of where DHA Systems practice this limitation. 
Phonak and Other DHA – Manufacturers News Article at Page 1 
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Phonak and Other DHA – Manufacturers News Article at Page 2 

 
Phonak – Annual Report (2003–2004) at p. 12 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 2 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 4 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 6 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 7 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 8 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 8 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 9 
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Phonak Campus-S-User-Manual at Page 1 

 
Phonak Campus-S-User-Manual at Page 12 
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Phonak – Claro 211 Product Information at Page 1 

 
Phonak – Claro 211 Product Information at Page 1 

 
Phonak – Claro 211 Product Information at Page 2 
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Phonak Claro – World Premiere at Page 1 

 
Phonak – Collections 2002 Product List at Page 3 
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Phonak – Collections 2002 Product List at Page 5 
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Phonak – Collections 2002 Product List at Page 9 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 17 
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Phonak – Collections 2002 Product List at Page 18 
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Phonak – Collections 2002 Product List at Page 19 
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Phonak – Collections 2002 Product List at Page 24 
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Phonak – Collections 2002 Product List at Page 25 
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Phonak – Collections 2002 Product List at Page 26 
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Phonak – Collections 2002 Product List at Page 27 
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Phonak – Collections 2002 Product List at Page 30 

 
Phonak – FM Transmitters including Campus S and TelCom at Page 1 
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Phonak – Lewis Article re ML8 Improving Speech Perception in Noise with Directional Microphones and 

Frequency Modulation (FM) Technology (2002) at Page 2 

 
Phonak – Media Release re Product Offerings in F2003/2004 at Page 3 
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Phonak MicroLink MLxS Product Information at Page 1 

 
Phonak – Microlink User Guide at Page 2 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 9 

 
 

TelCom User Guide at Page 2 
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TelCom User Guide at Page 12 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 429 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 431 
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Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – DigiFocus White Paper (1996) at Page 3 

 
Oticon – DigiFocus White Paper (1996) at Page 3 
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Oticon – DigiFocus White Paper (1996) at Page 11 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses a 
wireless connection between a hearing enhancement apparatus (e.g., the disclosed earpiece) and an audio 
system (e.g., the disclosed wireless device) to up–convert input signals (e.g., the conversion performed in the 
RPU) and wireless transmit said upconverted signals. The following citations show examples of where 
Anderson ’783 discloses this limitation. 
 
Anderson ’783 at Abstract 

A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
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Anderson ’783 at FIG. 1 
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Anderson ’783 at FIG. 2 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
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in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:20–39 
It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
 

Anderson ’783 at 2:60–3:5 
A further object of this invention is to provide some degree of protection for the residual hearing 
capability of a hearing-impaired user (or a non-impaired user who wishes to avoid impairment) in a 
wireless hearing aid system having the simultaneous capabilities of noise cancellation and binaural 
processing (e.g., directionality). Other objects of the invention are to provide a convenient means for 
testing a user's hearing capability without the need for additional equipment, to assist users in the location 
of misplaced hearing aid system components, and to provide profoundly deaf cochlear implant patients 
with a wireless system allowing improved freedom of movement compared to existing wire-connected 
systems. 
 

Anderson ’783 at 3:52–4:14 
One preferred embodiment of the invention herein described is shown in block diagram form in FIG. 1. In 
this figure, the earpiece 10 shown worn in the ear 11 uses a standard completely-in-the-canal (CIC) 
housing, well known in the art, although many other earpiece housing types known in the art (e.g., 
behind-the-ear, or BTE) can be used. The earpiece shown in FIG. 1 comprises a microphone 12, RF 
transceiver 13 with an antenna that doubles as an earpiece extractor 14, and speaker 15. Although the 
dual-use antenna/extractor arrangement shown in FIG. 1 is often desirable, a separate antenna or antennae 
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can be used in conjunction with many different types of earpiece extractors as appropriate for a particular 
application. Antennae and extractors can be disguised as ear hair or jewelry (e.g., earrings), or conductive 
filaments can be permanently implanted in the ear cartilage to act as antennae using a process similar to 
ear piercing. The earpiece 10 communicates with a remote processor unit (RPU) 16 via a primary two-
way RF link 17, although many other wireless link media (e.g., ultrasonic or infrared) may be used 
instead. The RPU is typically worn under clothing (e.g., carried in a pocket or purse), but may also be 
worn in plain sight (e.g., on a belt) if desired. The RPU 16 may be connected (via wired or wireless means 
18) to optional secondary wireless link circuitry 19 that allows wireless communication between the RPU 
and other sources of information (e.g., the general subscriber telephone network) via a secondary wireless 
link. Note that the optional secondary wireless link circuitry 19 may or may not be contained within the 
RPU case 70 of FIG. 7. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 6:8–25 
The user's voice (and other signals in the ambient audio environment) is picked up by the earpiece 
wireless microphone 20, transmitted to the RPU 23 FM receiver 24, sent through the DPDT switch 25 to 
the microphone input of the handset 28 (the handset's microphone transducer may be removed) and 
transmitted on the secondary wireless link 29 to, e.g., the general subscriber telephone network. Signals 
from the secondary wireless link 29 are received by the handset 28, sent from the speaker output of the 
handset 28 (the handset's speaker may be removed) via the DPDT switch 25 to the signal enhancer 26, 
FM transmitter 27 and finally to the earpiece headset 21 receiver where the signals are converted to 
acoustic waves heard by the user. Note that the RPU 23 may also include straight-forward connections to 
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a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output 
and not shown in FIG. 2. 
 

Anderson ’783 at 21:50–62 
In the simplest case, the ASIC 845 reads data from the A/D 880, performs a multiplication of the data by a 
constant (read from the default parameter storage 870) to provide amplification, compares the result with 
maximum allowable values (read from the default parameter storage 870) and writes the result to the D/A 
850. The ASIC 845 may perform other processing (e.g., adaptive volume control) as well. Although none 
of the remote processor and communication features are available in stand-alone mode, which uses pre-
selected hearing aid parameter settings from the default parameter storage 870 in the earpiece, the 
earpiece provides a useful amplified audio path from the microphone to the speaker. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
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functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
 

Anderson ’783 at 25:15–27 
To obtain solicited information, user requests are processed in a variety of means well known in the art, 
including inputs via one or more pushbuttons on the RPU and voice recognition computer programs 
implemented in the RPU electronics. Voice recognition can be used almost exclusively, if desired, thereby 
eliminating nearly all RPU pushbutton controls. Voice commands recognized by the RPU can cause the 
RPU to initiate actions such as changing hearing aid parameter settings (e.g., volume), or activate 
appliances and environmental controls (e.g., aids for the physically handicapped) in a distributed wireless 
network via the secondary wireless link. 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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[13a] a wireless receiver 
configured to wirelessly receive 
the up-converted signals; 

DHA Systems and Anderson ’783 expressly or inherently disclose “a wireless receiver configured to 
wirelessly receive the up-converted signals.” 
See above at claim [1b]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[13b] a down-converter configured 
to down-convert the received up-
converted signals into down-
converted signals; 

DHA Systems and Anderson ’783 expressly or inherently disclose “a down-converter configured to down-
convert the received up-converted signals into down-converted signals.” 
See above at claim [1c]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[13c] 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 

DHA Systems and Anderson ’783 expressly or inherently disclose “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.” 
See above at claim [1d]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
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Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[13d] a speaker configured to 
generate audio output signals from 
the modified signals for the user. 

DHA Systems and Anderson ’783 expressly or inherently disclose “a speaker configured to generate audio 
output signals from the modified signals for the user.” 
See above at claim [1e]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

14. A hearing enhancement 
apparatus as recited in claim 13, 
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. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 13, 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 above at claim 6. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claims 2 and 6. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

15[pre]. A hearing enhancement 
apparatus as recited in claim 14, 

To the extent the preamble is limiting, DHA Systems, Anderson ’783, and Enzmann ’555 expressly or 
inherently disclose “[a] hearing enhancement apparatus as recited in claim 14.” 
See above at claims 6, 14. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claims 2 and 6. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[15a] wherein the portion with the 
increased power is selected based 
on frequency, 

DHA Systems and Enzmann ’555 expressly or inherently disclose “wherein the portion with the increased 
power is selected based on frequency.” 
See above at claim [7a]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [7a]. 
To the extent that DHA Systems and Enzmann ’555 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Enzmann ’555, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[15b] wherein a higher frequency 
portion has increased power, 

DHA Systems and Enzmann ’555 expressly or inherently disclose “wherein a higher frequency portion has 
increased power.” 
See above at claim [7b]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [7a]. 
To the extent that DHA Systems and Enzmann ’555 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Enzmann ’555, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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[15c] wherein the at least one 
hearing characteristic of the user is 
determined via calibrating the 
user's hearing, 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “wherein the at least one 
hearing characteristic of the user is determined via calibrating the user's hearing.” 
See above at claim [8a]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim [8a].  
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

[15d] wherein the power of the 
audio output signals can be 
changed as a function of 
frequency, and 

DHA Systems and Enzmann ’555 expressly or inherently disclose “wherein the power of the audio output 
signals can be changed as a function of frequency.” 
See above at claim [7a]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [7a]. 
To the extent that DHA Systems and Enzmann ’555 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Enzmann ’555, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[15e] wherein the user can change 
the power of the audio output 
signals. 

DHA Systems and Anderson ’783 expressly or inherently disclose “wherein the user can change the power of 
the audio output signals.” 
See above at claim [8c]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
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To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

16. A hearing enhancement 
apparatus as recited in claim 15, 
wherein the down-converted 
signals are further modified based 
on the noise level of the 
environment of the apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 15, wherein the down-converted signals are further modified based on the noise level of the 
environment of the apparatus.” 
The Digital Hearing Aids of the DHA Systems modify the output signals based on ambient noise (e.g., “noise 
level of the environment of the apparatus”). The following citations show examples of where DHA Systems 
practice this limitation. 
Phonak – Perseo Brochure at Page 7 
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Phonak – Perseo Brochure at Page 10 

 
Phonak – Perseo Brochure at Page 11 
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Phonak – Perseo Brochure at Page 13 

 
Phonak – Perseo Brochure at Page 14 
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Phonak – Perseo Brochure at Page 15 
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Phonak – Perseo Brochure at Page 19 

 
Phonak and Other DHA – Manufacturers News Article at Page 1 
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Phonak – BTE Elite Article at Page 1 

 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 270



Page 271 of 437 

Claims Prior Art 

Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 2 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 7 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 7 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 9 
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Phonak – Claro 211 Product Information at Page 1 

 
Phonak – Claro 211 Product Information at Page 1 

 
Phonak Claro – A World First from Phonak at Page 1 
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Phonak Claro - Technology of the Digital Future at Page 1 

 
Phonak – Collections 2002 Product List at Page 3 
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Phonak – Collections 2002 Product List at Page 6 
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Phonak – Collections 2002 Product List at Page 7 
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Phonak – Collections 2002 Product List at Page 9 
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Phonak – Collections 2002 Product List at Page 12 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 17 
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Phonak – Collections 2002 Product List at Page 18 

 
Phonak – Field Study News Article re PersonalLogic at Page 1 
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Phonak – Fitting Guide for MLxi and MLxi Baha at Page 5 

 
Phonak – Microlink User Guide at Page 7 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 2 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Phonak Perseo with PersonalLogic Article at Page 1 

 
Phonak Perseo with PersonalLogic Article at Page 1 
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Phonak – The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 431 
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Oticon – DigiFocus Compact User Instructional Brochure at Page 4 

 
Oticon – LA Time Article re THE GOODS: The Sound Wave of the Future (Nov. 10 1995) at 1 

“Today’s amplifiers are not smart,” said Peter Hahn, managing director of Oticon’s U.S. headquarters in 
Somerset, N.J. “The digital processor can organize frequencies and manipulate speech signals to separate 
them from background noise.” 
 

Oticon – LA Time Article re THE GOODS: The Sound Wave of the Future (Nov. 10 1995) at 1 
DigiFocus’ computer chips can remember different sound environments and adjust for them, depending 
on what listening situation the person is experiencing. 
 

Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 
To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses adjusting 
the sounds received from the environment, including signal enhancement and noise cancellation. The 
following citations show examples of where Anderson ’783 discloses this limitation. 
Anderson ’783 at Abstract 

A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
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canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed in 
the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:4–6 
Note that the present invention also maintains all capabilities (e.g., acoustic feedback reduction and 
adaptive volume control) of prior art devices. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
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to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 7:10–13 
Note that auxiliary body-worn microphones (e.g., in the RPU 16) may be used to measure background 
noise for the purpose of automatically setting hearing aid parameters. 
 

Anderson ’783 at 21:50–62 
In the simplest case, the ASIC 845 reads data from the A/D 880, performs a multiplication of the data by a 
constant (read from the default parameter storage 870) to provide amplification, compares the result with 
maximum allowable values (read from the default parameter storage 870) and writes the result to the D/A 
850. The ASIC 845 may perform other processing (e.g., adaptive volume control) as well. Although none 
of the remote processor and communication features are available in stand-alone mode, which uses pre-
selected hearing aid parameter settings from the default parameter storage 870 in the earpiece, the 
earpiece provides a useful amplified audio path from the microphone to the speaker. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
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optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 23:65–24:14 
Background noise and competing talker cancellation are achieved using any of a number of techniques 
and circuits well known in the art, e.g., variations of the Least Mean Squares (LMS) technique as 
implemented in the Motorola DSP56200 LMS filter integrated circuit, or the equivalent function 
implemented in the general-purpose RPU DSP 948. Note that for all binaural signal processing functions, 
data contained in replies from the left earpiece (i.e., audio data from the left earpiece microphone) is 
processed in the RPU DSP 948 by combining said data with other data contained in replies from the right 
earpiece (i.e., audio data from the right earpiece microphone). The processed audio data transmitted from 
the RPU to the left and right earpiece speakers via RPU interrogations is therefore a function of data 
received from both the left and right earpiece microphones via earpiece replies. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a]. Specifically, a POSITA would have been motivated to incorporate Anderson ’783’s disclosure 
regarding modifying hearing aid parameters based on environmental noise, including noise cancellation, into 
DHA Systems’ Digital Hearing Aids in order to improve DHA Systems’ audio output and related 
functionality, including signal-to-noise ratio. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

17. A hearing enhancement 
apparatus as recited in claim 16, 
wherein the apparatus is also 
configured to operate as at least a 
part of a phone. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 16, wherein the apparatus is also configured to operate as at least a part of a 
phone.” 
See above at claim 4. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim 2. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555, those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

18[pre]. A hearing enhancement 
apparatus as recited in claim 14, 

To the extent the preamble is limiting, DHA Systems and Anderson ’783 expressly or inherently disclose “[a] 
hearing enhancement apparatus as recited in claim 14.” 
See above at claim 1[pre]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
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To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[18a] wherein the portion with 
increased power is selected based 
on frequency, and 

DHA Systems and Enzmann ’555 expressly or inherently disclose “wherein the portion with increased power 
is selected based on frequency.” 
See above at claim [7a]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [7a]. 
To the extent that DHA Systems and Enzmann ’555 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Enzmann ’555, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[18b] wherein a higher frequency 
portion has increased power. 

DHA Systems and Enzmann ’555 expressly or inherently disclose “wherein a higher frequency portion has 
increased power.” 
See above at claim [7b]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [7a]. 
To the extent that DHA Systems and Enzmann ’555 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Enzmann ’555, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading.. 

19. A hearing enhancement 
apparatus as recited in claim 13, 
wherein the up-converted signals 
are in the WiFi frequency band. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 13, wherein the up-converted signals are in the WiFi frequency band.” 
See above at claim 2. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim 2. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555, those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

20[pre]. A hearing enhancement 
apparatus as recited in claim 13, 

To the extent the preamble is limiting, DHA Systems and Anderson ’783 expressly or inherently disclose “[a] 
hearing enhancement apparatus as recited in claim 13.” 
See above at claim 1[pre]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[20a] wherein the at least one 
hearing characteristic of the user is 
determined via calibrating the 
user's hearing, 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “wherein the at least one 
hearing characteristic of the user is determined via calibrating the user's hearing.” 
See above at claim [8a]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim [8a].  
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To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

[20b] wherein the power of the 
audio output signals can be 
changed as a function of 
frequency, and 

DHA Systems and Enzmann ’555 expressly or inherently disclose “wherein the power of the audio output 
signals can be changed as a function of frequency.” 
See above at claim [7a]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [7a]. 
To the extent that DHA Systems and Enzmann ’555 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Enzmann ’555, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[20c] wherein the user can change 
the power of the audio output 
signals. 

DHA Systems and Anderson ’783 expressly or inherently disclose “wherein the user can change the power of 
the audio output signals.” 
See above at claim [8c]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

22. A hearing enhancement 
apparatus as recited in claim 13, 
wherein the down-converted 
signals are further modified based 
on the noise level of the 
environment of the apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 13, wherein the down-converted signals are further modified based on the noise level of the 
environment of the apparatus.” 
See above at claim 16. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

23. A hearing enhancement 
apparatus as recited in claim 13, 
wherein the apparatus is also 
configured to operate as a phone. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 13, wherein the apparatus is also configured to operate as a phone.” 
See above at claim 4. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim 2. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555, those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

24. A hearing enhancement 
apparatus as recited in claim 13, 
wherein the at least one hearing 
characteristic of the user is 
wirelessly received and stored in 
the hearing enhancement 
apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 13, wherein the at least one hearing characteristic of the user is wirelessly received and stored 
in the hearing enhancement apparatus.” 
Parameters of the DHA Systems are set based on the user’s hearing capabilities on an external personal 
manager system, which are then stored on the Digital Hearing Aids (e.g., “the hearing enhancement 
apparatus”). The following citations show examples of where DHA Systems practice this limitation. 
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Phonak – Perseo Brochure at Page 18 

 
Phonak – Claro 211 Product Information at Page 1 
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Phonak – Collections 2002 Product List at Page 9 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 17 
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Phonak – Collections 2002 Product List at Page 18 
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Phonak – Collections 2002 Product List at Page 19 
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Phonak – Collections 2002 Product List at Page 22 

 
Phonak – Media Release re Product Offerings in F2003/2004 at Page 2 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 3 

 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 300



Page 301 of 437 

Claims Prior Art 

Phonak – Online Interview re Perseo (April 7, 2003) at Page 5 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Oticon – DigiFocus White Paper (1996) at Page 9 

 
Oticon – DigiFocus White Paper (1996) at Page 9 
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Oticon – DigiFocus White Paper (1996) at Page 1-0 

 
Oticon – DigiFocus White Paper (1996) at Page 10 

 
Oticon – DigiFocus White Paper (1996) at Page 11 
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To the extent DHA Systems do not explicitly disclose the claim limitation,  Anderson ‘783 discloses 
wirelessly storing and retrieving the results of a user’s hearing test (e.g., hearing characteristic) from the RPU. 
The following citations show examples of where Anderson ’783 discloses this limitation. 
 
Anderson ’783 at 22:11–61 

Stand-alone earpiece operation: If an earpiece cannot communicate with an RPU for any reason, stand-
alone earpiece operation as a CIC hearing aid is generally desirable. Examples include occasions where 
the RPU must be turned off by pushing the RPU power-off key 78 (e.g., situations where operation of 
wireless transmitters is prohibited such as aircraft takeoffs and classified military briefings), RPU battery 
or other RPU electronics failure, misplacement of an RPU, and primary wireless link 17 interference. 
Note that a microphone located in the earpiece 10 is preferred to a body-worn microphone, since only an 
earpiece microphone 12 can be used to provide the desired default CIC hearing aid function (earpiece 
microphones also provide superior audio localization capabilities as the microphone moves with the user's 
head, and provide reduced wind and clothing noise compared with body-worn microphones). Parameters 
that control the stand-alone earpiece operation are stored in the earpiece CIC default parameter storage 
870, which is accessed by the ASIC 845 to implement the desired stand-alone functions as described 
earlier. CIC default parameters include, but are not limited to, settings for the nominal and maximum 
allowable earpiece volume. Other information contained in the default parameter storage 870 includes, but 
is not limited to, the communication address and L/R (left/right) selection bit. To ensure that the CIC 
default parameter storage information cannot be changed inadvertently, changes are only allowed when 
the earpiece is not in use as, for example, when the earpiece battery 860 is being charged. A battery 
charging detector 840, that is sensitive to the high-level magnetic induction fields commonly used for 
earpiece battery charging, indicates to the ASIC 845 that the default parameter storage 870 values may be 
changed upon receipt of an appropriate command from the RPU. Specifically, to change information in 
the earpiece CIC default parameter storage 870, a user first activates the earpiece battery charging system, 
e.g., by placing the earpiece in a recharger/storage tray well known in the art. The 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. The DSP 948 causes the 
RPU to transmit an interrogation with a reserved address code to which all earpieces being charged within 
the communication range of the RPU are receptive. The information that is to ultimately be loaded into 
the earpiece default parameter storage 870 is then transmitted by the RPU using the auxiliary bit field of 
many successive interrogations, said interrogations are received by the earpiece, and the desired 
information is loaded into the CIC default parameter storage 870 under control of the ASIC 845. 
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Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
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the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a]. Further, a POSITA would have been motivated to store the user’s hearing characteristics in 
DHA Systems’ Digital Hearing Aid to provide greater flexibility in modifying the hearing parameters through 
the personal system managers. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

26. A hearing enhancement 
apparatus as recited in claim 13, 
wherein the speaker is a directional 
speaker. 

DHA Systems, Mayer ‘086, and Fretz ’193 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 13, wherein the speaker is a directional speaker.” 
See above at claim 10. 
A POSITA would have been motivated to combine the DHA Systems with the teachings of Mayer ‘086 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 10. 
A POSITA would have further been motivated to combine the DHA Systems with the teachings of Fretz ’193 
to meet the claim limitations with reasonable expectation of success for the reasons described above with 
respect to claim 10. 
To the extent that DHA Systems, Mayer ‘086, and Fretz ’193 do not disclose any elements of this claim 
limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Mayer ‘086, and Fretz ’193, those elements, as known to them or as disclosed by 
other prior art identified in the cover pleading. 

27. A hearing enhancement 
apparatus as recited in claim 13, 
wherein the speaker is an ear 
speaker. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 13, wherein the speaker is an ear speaker.” 
See above at claim 11. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 2.  
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

28. A hearing enhancement 
apparatus as recited in claim 13, 
wherein the speaker is in a headset. 

DHA Systems and Anderson ‘783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 13, wherein the speaker is in a headset.” 
See above at claim 12. 
A POSITA would have been motivated to combine the DHA Systems with the teachings of Anderson ‘783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 12. 
To the extent that DHA Systems and Anderson ‘783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ‘783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

29[pre]. A hearing enhancement 
apparatus as recited in claim 13, 

To the extent the preamble is limiting, DHA Systems and Anderson ’783 expressly or inherently disclose “[a] 
hearing enhancement apparatus as recited in claim 13.” 
See above at claim 1[pre]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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[29a] wherein the audio system is 
configured to operate as a phone, 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “wherein the audio system 
is configured to operate as a phone.” 
See above at claim 4. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim 2. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555, those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

[29b] wherein the hearing 
enhancement apparatus is 
configured to operate in 
conjunction with or at least as a 
part of a mobile phone, 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “wherein the hearing 
enhancement apparatus is configured to operate in conjunction with or at least as a part of a mobile phone.”  
See above at claim 4. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim 2. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555, those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

[29c] wherein the speaker is an ear 
speaker, and 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “wherein the speaker is an 
ear speaker.” 
See above at claim 11. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 2.  
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

[29d] 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. 

DHA Systems and Anderson ’783 expressly or inherently disclose “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.” 
See above at claim [1d]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

30[pre]. A hearing enhancement 
apparatus as recited in claim 29, 

To the extent the preamble is limiting, DHA Systems and Anderson ’783 expressly or inherently disclose “[a] 
hearing enhancement apparatus as recited in claim 29.” 
See above at claim 1[pre]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
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Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[30a] 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 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “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.” 
See above claim 8. 
The Digital Hearing Aids of the DHA Systems are used to measure a user’s hearing across frequencies. The 
following citations show examples of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 18 
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Phonak – Collections 2002 Product List at Page 22 

 
Phonak – Field Study News Article re PersonalLogic at Page 1 
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Phonak – The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2 

 
Oticon – DigiFocus White Paper (1996) at Fig. 1 

 
Oticon – DigiFocus White Paper (1996) at Page 4 
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Oticon – DigiFocus White Paper (1996) at Page 4 

 
Oticon – LA Time Article re THE GOODS: The Sound Wave of the Future (Nov. 10 1995) at 1 

“Today’s amplifiers are not smart,” said Peter Hahn, managing director of Oticon’s U.S. headquarters in 
Somerset, N.J. “The digital processor can organize frequencies and manipulate speech signals to separate 
them from background noise.” 
 

Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 
Oticon – Products Index at Page 1 

 
 

To the extent DHA Systems do not explicitly disclose this claim limitation, Anderson ‘783 discloses 
conducting a hearing test across a plurality of frequencies to determine a user’s hearing profile (e.g., the 
stored results of the hearing test). The following citations show examples of where Anderson ’783 discloses 
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this limitation. 
 
Anderson ’783 at 3:52–4:14 

One preferred embodiment of the invention herein described is shown in block diagram form in FIG. 1. In 
this figure, the earpiece 10 shown worn in the ear 11 uses a standard completely-in-the-canal (CIC) 
housing, well known in the art, although many other earpiece housing types known in the art (e.g., 
behind-the-ear, or BTE) can be used. The earpiece shown in FIG. 1 comprises a microphone 12, RF 
transceiver 13 with an antenna that doubles as an earpiece extractor 14, and speaker 15. Although the 
dual-use antenna/extractor arrangement shown in FIG. 1 is often desirable, a separate antenna or antennae 
can be used in conjunction with many different types of earpiece extractors as appropriate for a particular 
application. Antennae and extractors can be disguised as ear hair or jewelry (e.g., earrings), or conductive 
filaments can be permanently implanted in the ear cartilage to act as antennae using a process similar to 
ear piercing. The earpiece 10 communicates with a remote processor unit (RPU) 16 via a primary two-
way RF link 17, although many other wireless link media (e.g., ultrasonic or infrared) may be used 
instead. The RPU is typically worn under clothing (e.g., carried in a pocket or purse), but may also be 
worn in plain sight (e.g., on a belt) if desired. The RPU 16 may be connected (via wired or wireless means 
18) to optional secondary wireless link circuitry 19 that allows wireless communication between the RPU 
and other sources of information (e.g., the general subscriber telephone network) via a secondary wireless 
link. Note that the optional secondary wireless link circuitry 19 may or may not be contained within the 
RPU case 70 of FIG. 7. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
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Enzmann ’555 also discloses this limitation, including calibrating the user’s hearing across frequencies to 
generate a hearing profile. The following citations show examples of where Enzmann ‘555 discloses this 
limitation. 
 
Enzmann ’555 at FIG. 5 

 
Enzmann ’555 at [0028] 

The manipulating processes of the DSP 120 serves both to amplify the converted signal from the A/D 
converter 110 and correct any degraded signal areas so that an improved signal is sent to the speaker 140. 
The manipulation processes may also adjust the incoming signal based on a preprogrammed frequency 
mapping of the user's hearing characteristics. 
 

Enzmann ’555 at [0046] 
The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
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shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
 

Enzmann ’555 at [0047] 
The speaker characteristic is changed according to deterioration due to use of the speaker of the aided ear 
bud over time. The ambient noise characteristic is usually dynamic and updated as the noise levels around 
the ear bud change. The method employed in fixing the incoming sounds from the TX/RX unit 260 is 
similar to methods commonly known in the production of Fast Fourier transforms, which are well known 
the art at this time. 
 

Enzmann ’555 at [0048] 
 It should be appreciated that the characteristics represented in FIG. 5 are for illustrative purposes only. 
Each of the characteristics in FIG. 5 are device and user specific. Each of the characteristics can be set and 
calculated by information stored in the EEPROM 310. 
 

Enzmann ’555 at [0050] 
 In operation, the aided ear bud initializes in the normal hearing aid mode. The ear bud operates in this 
mode until a validation code is received at the TX/ RX unit 260. Once the proper validation code is 
received at the TX/RX unit 260, a signal is sent from the TX/RX unit 260 to the digital switch 330 to 
close and allow communications to pass. Once the digital switch is closed, signals from the TX/RX 
unit 260 are fixed by the digital logic 320 using the complementary characteristics, as discussed above, 
and passed to the DSP audio processor 220. The DSP audio processor 220 then fixes and combines a 
reduced representation of the input from the microphone and outputs the combined signal to the user's 
speaker. The reduced signal 226 b is produced by decreasing the volume of the microphone signal such 
that the signal is small compared to the signal from the digital logic 320 when output to the user. The DSP 
audio processor 220 also outputs a second (truer) representation of the microphone signal to the wireless 
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phone 270 such that the user can speak just as if they were speaking directly into the wireless phone 270. 
The user's voice would be captured by the microphone 205 and remotely output to the wireless phone 270. 

Enzmann ’555 at claim 13 
 A source control module comprising: a digital switch; an memory device; and a digital logic unit, 
wherein digital logic contained within is arranged to produce a compensation characteristic. 
 

Enzmann ’555 at claim 14 
 The source control module of claim 13, wherein the compensation characteristic is applied to input 
signals from an outside source to fix the input signals to an optimal format. 
 

Enzmann ’555 at claim 15 
 The source control module of claim 14, wherein the digital logic unit contains an amplification chart, the 
amplification chart comprising frequency maps indicating at least: a user's current hearing characteristics; 
a desired hearing characteristic; a cellular telephone operating characteristic; and a speaker characteristic 
indicative of the operation attributes of a speaker of a hearing aid. 
 

Enzmann ’555 at claim 16 
 The source control module of claim 14, wherein the compensation characteristic is made from a 
combination of the user's current hearing characteristics, the desired hearing characteristic, the cellular 
telephone operating characteristic and the speaker characteristic. 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 and/or 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claims [1pre], 2, [8a].  
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems and Anderson ’783 those elements, as known to them or as disclosed by other 
prior art identified in the cover pleading. 

[30b] wherein the hearing profile 
is stored in the hearing 
enhancement apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “wherein the hearing profile is stored in 
the hearing enhancement apparatus.” 
See above at claim 24. 
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A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 24. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

31. A hearing enhancement 
apparatus as recited in claim 30, 
wherein the hearing enhancement 
apparatus allows the user to 
calibrate the user's hearing via a 
computing device. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 30, wherein the hearing enhancement apparatus allows the user to calibrate the 
user's hearing via a computing device.” 
DHA Systems include a personal manage system on, for example, a computer (e.g., “computing device”) for 
calibrating the characteristics of the hearing aids (e.g., “hearing enhancement apparatus”). The Digital 
Hearing Aids of the DHA Systems also automatically calibrate to a user’s hearing to their environment, The 
following citations show examples of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 5 
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Phonak – Perseo Brochure at Page 10 

 
Phonak – Perseo Brochure at Page 18 
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Phonak Claro – A World First from Phonak at Page 1 

 
Phonak Claro – A World First from Phonak at Page 1 

 
Phonak Claro – Remote control WatchPilot and Claro dAZ at Page 1 
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Phonak Claro – World Premiere at Page 1 

 
Phonak Claro – World Premiere at Page 1 
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Phonak – Collections 2002 Product List at Page 5 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 18 
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Phonak – Collections 2002 Product List at Page 22 
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Phonak – Collections 2002 Product List at Page 33 

 
 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 325



Page 326 of 437 

Claims Prior Art 

Phonak – Field Study News Article re PersonalLogic at Page 1 

 
Phonak – Media Release re Product Offerings in F2003/2004 at Page 2 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 2 

 
Valente - Effect of type of noise and loudspeaker array on the performance at 402 

 
Oticon – DigiFocus Description at Page 1 
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Oticon – DigiFocus White Paper (1996) at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – DigiFocus White Paper (1996) at Page 2 
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Oticon – DigiFocus White Paper (1996) at Fig. 1 

 
Oticon – DigiFocus White Paper (1996) at Page 4 

 
Oticon – DigiFocus White Paper (1996) at Page 9 
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Oticon – DigiFocus White Paper (1996) at Page 1-0 

 
Oticon – DigiFocus White Paper (1996) at Page 11 

 
Oticon – LA Time Article re THE GOODS: The Sound Wave of the Future (Nov. 10 1995) at 1 

DigiFocus operates on two tiny new computer chips that have the processing power of a normal desktop 
computer. Traditional hearing instruments have only up to 10 adjustable parameters, but Oticon 
representatives say that their processor will give a maximum of 100 software-controlled adjustment 
parameters. And the device can be programmed by an audiologist while the hearing-impaired person is 
wearing it. 
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Oticon – LA Time Article re THE GOODS: The Sound Wave of the Future (Nov. 10 1995) at 1 
“Today’s amplifiers are not smart,” said Peter Hahn, managing director of Oticon’s U.S. headquarters in 
Somerset, N.J. “The digital processor can organize frequencies and manipulate speech signals to separate 
them from background noise.” 
 

Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation,  Anderson ’783 processing 
capabilities in the ear piece (e.g., “computing device”) that can be used to adjust (e.g., “calibrate”) a user’s 
hearing. The following citations show examples of where Anderson ’783 discloses this limitation. 
 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
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two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:40–59 
Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
 

Anderson ’783 at 2:60–3:5 
A further object of this invention is to provide some degree of protection for the residual hearing 
capability of a hearing-impaired user (or a non-impaired user who wishes to avoid impairment) in a 
wireless hearing aid system having the simultaneous capabilities of noise cancellation and binaural 
processing (e.g., directionality). Other objects of the invention are to provide a convenient means for 
testing a user's hearing capability without the need for additional equipment, to assist users in the location 
of misplaced hearing aid system components, and to provide profoundly deaf cochlear implant patients 
with a wireless system allowing improved freedom of movement compared to existing wire-connected 
systems. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
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signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 22:11–61 
Stand-alone earpiece operation: If an earpiece cannot communicate with an RPU for any reason, stand-
alone earpiece operation as a CIC hearing aid is generally desirable. Examples include occasions where 
the RPU must be turned off by pushing the RPU power-off key 78 (e.g., situations where operation of 
wireless transmitters is prohibited such as aircraft takeoffs and classified military briefings), RPU battery 
or other RPU electronics failure, misplacement of an RPU, and primary wireless link 17 interference. 
Note that a microphone located in the earpiece 10 is preferred to a body-worn microphone, since only an 
earpiece microphone 12 can be used to provide the desired default CIC hearing aid function (earpiece 
microphones also provide superior audio localization capabilities as the microphone moves with the user's 
head, and provide reduced wind and clothing noise compared with body-worn microphones). Parameters 
that control the stand-alone earpiece operation are stored in the earpiece CIC default parameter storage 
870, which is accessed by the ASIC 845 to implement the desired stand-alone functions as described 
earlier. CIC default parameters include, but are not limited to, settings for the nominal and maximum 
allowable earpiece volume. Other information contained in the default parameter storage 870 includes, but 
is not limited to, the communication address and L/R (left/right) selection bit. To ensure that the CIC 
default parameter storage information cannot be changed inadvertently, changes are only allowed when 
the earpiece is not in use as, for example, when the earpiece battery 860 is being charged. A battery 
charging detector 840, that is sensitive to the high-level magnetic induction fields commonly used for 
earpiece battery charging, indicates to the ASIC 845 that the default parameter storage 870 values may be 
changed upon receipt of an appropriate command from the RPU. Specifically, to change information in 
the earpiece CIC default parameter storage 870, a user first activates the earpiece battery charging system, 
e.g., by placing the earpiece in a recharger/storage tray well known in the art. The 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. The DSP 948 causes the 
RPU to transmit an interrogation with a reserved address code to which all earpieces being charged within 
the communication range of the RPU are receptive. The information that is to ultimately be loaded into 
the earpiece default parameter storage 870 is then transmitted by the RPU using the auxiliary bit field of 
many successive interrogations, said interrogations are received by the earpiece, and the desired 
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information is loaded into the CIC default parameter storage 870 under control of the ASIC 845. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
 

Anderson ’783 at 26:24–34 
RPU computer applications: The combination of an earpiece 10 with an RPU 16 can be used in lieu of a 
laptop computer or "personal digital assistant" in many instances, and results in a practically theft-proof 
system. The system facilitates text-to-speech translation of electronic mail messages and faxes, where 
information is received via the secondary link and processed by the RPU DSP 948. Voice mail messages 
and paging services are readily accommodated by the system via the secondary wireless link 19 circuitry, 
with both digital data and speech signals exchanged between the RPU and a remote-site computer. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
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resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
Enzmann ’555 also discloses this limitation, including calibrating the user’s hearing via a computing device. 
The following citations show examples of where Enzmann ‘555 discloses this limitation. 
 
Enzmann ’555 at FIG. 5 

 
Enzmann ’555 at [0028] 

The manipulating processes of the DSP 120 serves both to amplify the converted signal from the A/D 
converter 110 and correct any degraded signal areas so that an improved signal is sent to the speaker 140. 
The manipulation processes may also adjust the incoming signal based on a preprogrammed frequency 
mapping of the user's hearing characteristics. 
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Enzmann ’555 at [0046] 
The amplification chart 325 contains a series of pre-stored dynamic frequency maps based on the user's 
hearing characteristics, the speaker characteristics and the ambient noise near the aided ear bud 200. The 
digital logic 320 will receive the transmitted signal from the TX/RX unit 260 and process those signals to 
an optimal form based on the user's hearing, speaker and ambient noise characteristics. The arrangement 
of the logic devices within the digital logic 320 will serve to produce each of the characteristics (wave 
shape) of the amplitude chart 325. The user's hearing characteristics remain static unless the aided ear bud 
200 is reprogrammed to compensate for additional hearing loss or increase and different users. For 
example, as shown in FIG. 5, a mapping of a user's hearing characteristic (denoted by the “••” line) 
illustrates that the user lacks significant hearing capability in higher frequencies. The desired hearing 
characteristic is denoted by the “-••” line. This desired hearing characteristic depicts or represents how a 
non-hearing impaired person's hearing characteristics may be. As known to those skilled in the art, close 
representation of this hearing characteristic is achievable by adding a complementary characteristic to the 
user's hearing characteristic to produce a result that is very close to the desired characteristic. Each of the 
characteristics is corrected using the process shown in FIG. 5. 
 

Enzmann ’555 at [0047] 
The speaker characteristic is changed according to deterioration due to use of the speaker of the aided ear 
bud over time. The ambient noise characteristic is usually dynamic and updated as the noise levels around 
the ear bud change. The method employed in fixing the incoming sounds from the TX/RX unit 260 is 
similar to methods commonly known in the production of Fast Fourier transforms, which are well known 
the art at this time. 
 

Enzmann ’555 at [0048] 
 It should be appreciated that the characteristics represented in FIG. 5 are for illustrative purposes only. 
Each of the characteristics in FIG. 5 are device and user specific. Each of the characteristics can be set and 
calculated by information stored in the EEPROM 310. 
 

Enzmann ’555 at [0050] 
 In operation, the aided ear bud initializes in the normal hearing aid mode. The ear bud operates in this 
mode until a validation code is received at the TX/ RX unit 260. Once the proper validation code is 
received at the TX/RX unit 260, a signal is sent from the TX/RX unit 260 to the digital switch 330 to 
close and allow communications to pass. Once the digital switch is closed, signals from the TX/RX 
unit 260 are fixed by the digital logic 320 using the complementary characteristics, as discussed above, 
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and passed to the DSP audio processor 220. The DSP audio processor 220 then fixes and combines a 
reduced representation of the input from the microphone and outputs the combined signal to the user's 
speaker. The reduced signal 226 b is produced by decreasing the volume of the microphone signal such 
that the signal is small compared to the signal from the digital logic 320 when output to the user. The DSP 
audio processor 220 also outputs a second (truer) representation of the microphone signal to the wireless 
phone 270 such that the user can speak just as if they were speaking directly into the wireless phone 270. 
The user's voice would be captured by the microphone 205 and remotely output to the wireless phone 270. 

Enzmann ’555 at claim 13 
 A source control module comprising: a digital switch; an memory device; and a digital logic unit, 
wherein digital logic contained within is arranged to produce a compensation characteristic. 
 

Enzmann ’555 at claim 14 
 The source control module of claim 13, wherein the compensation characteristic is applied to input 
signals from an outside source to fix the input signals to an optimal format. 
 

Enzmann ’555 at claim 15 
 The source control module of claim 14, wherein the digital logic unit contains an amplification chart, the 
amplification chart comprising frequency maps indicating at least: a user's current hearing characteristics; 
a desired hearing characteristic; a cellular telephone operating characteristic; and a speaker characteristic 
indicative of the operation attributes of a speaker of a hearing aid. 
 

Enzmann ’555 at claim 16 
 The source control module of claim 14, wherein the compensation characteristic is made from a 
combination of the user's current hearing characteristics, the desired hearing characteristic, the cellular 
telephone operating characteristic and the speaker characteristic. 

A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claims 2, [8a].  
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems and Anderson ’783 those elements, as known to them or as disclosed by other 
prior art identified in the cover pleading. 
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33. A hearing enhancement 
apparatus as recited in claim 30, 
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. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 30, 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.” For example: 
See above at claim 24. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 24. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

34. A hearing enhancement 
apparatus as recited in claim 33, 
wherein the hearing enhancement 
apparatus is a headset. 

DHA Systems and Anderson ‘783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 33, wherein the hearing enhancement apparatus is a headset.” 
Parameters of the DHA Systems are set based on the user’s hearing capabilities on an external personal 
manager system, which are then stored on the Digital Hearing Aids (e.g., “the hearing enhancement 
apparatus”). The following citations show examples of where DHA Systems practice this limitation. 
Phonak Claro – A World First from Phonak at Page 1 
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Phonak Claro – A World First from Phonak at Page 1 

 
Phonak Claro – Remote control WatchPilot and Claro dAZ at Page 1 

 
Phonak Claro – World Premiere at Page 1 
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Phonak Claro – World Premiere at Page 1 
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Phonak – Collections 2002 Product List at Page 5 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 18 
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Phonak – Collections 2002 Product List at Page 22 

 
Oticon – DigiFocus Description at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 
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Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – LA Time Article re THE GOODS: The Sound Wave of the Future (Nov. 10 1995) at 1 

DigiFocus operates on two tiny new computer chips that have the processing power of a normal desktop 
computer. Traditional hearing instruments have only up to 10 adjustable parameters, but Oticon 
representatives say that their processor will give a maximum of 100 software-controlled adjustment 
parameters. And the device can be programmed by an audiologist while the hearing-impaired person is 
wearing it. 
 

Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 

Anderson ‘783 discloses a speaker contained in a head worn device (e.g., earpiece headset 21). The following 
citations show examples of where Anderson ’783 discloses this limitation.  
Anderson ’783 at Abstract 

A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
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The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
 

Anderson ’783 at FIG. 2 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
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Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:40–59 
Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
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enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 5:46–52 
A miniature speaker of the type commonly used in hearing aids can be used in place of the speaker 
commercially supplied with the earpiece headset 21, and a miniature microphone of the type commonly 
used in hearing aids can be used in place of the microphone transducer commercially supplied with the 
earpiece wireless microphone 20. 
 

Anderson ’783 at 22:11–61 
Stand-alone earpiece operation: If an earpiece cannot communicate with an RPU for any reason, stand-
alone earpiece operation as a CIC hearing aid is generally desirable. Examples include occasions where 
the RPU must be turned off by pushing the RPU power-off key 78 (e.g., situations where operation of 
wireless transmitters is prohibited such as aircraft takeoffs and classified military briefings), RPU battery 
or other RPU electronics failure, misplacement of an RPU, and primary wireless link 17 interference. 
Note that a microphone located in the earpiece 10 is preferred to a body-worn microphone, since only an 
earpiece microphone 12 can be used to provide the desired default CIC hearing aid function (earpiece 
microphones also provide superior audio localization capabilities as the microphone moves with the user's 
head, and provide reduced wind and clothing noise compared with body-worn microphones). Parameters 
that control the stand-alone earpiece operation are stored in the earpiece CIC default parameter storage 
870, which is accessed by the ASIC 845 to implement the desired stand-alone functions as described 
earlier. CIC default parameters include, but are not limited to, settings for the nominal and maximum 
allowable earpiece volume. Other information contained in the default parameter storage 870 includes, but 
is not limited to, the communication address and L/R (left/right) selection bit. To ensure that the CIC 
default parameter storage information cannot be changed inadvertently, changes are only allowed when 
the earpiece is not in use as, for example, when the earpiece battery 860 is being charged. A battery 
charging detector 840, that is sensitive to the high-level magnetic induction fields commonly used for 
earpiece battery charging, indicates to the ASIC 845 that the default parameter storage 870 values may be 
changed upon receipt of an appropriate command from the RPU. Specifically, to change information in 
the earpiece CIC default parameter storage 870, a user first activates the earpiece battery charging system, 
e.g., by placing the earpiece in a recharger/storage tray well known in the art. The 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. The DSP 948 causes the 
RPU to transmit an interrogation with a reserved address code to which all earpieces being charged within 
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the communication range of the RPU are receptive. The information that is to ultimately be loaded into 
the earpiece default parameter storage 870 is then transmitted by the RPU using the auxiliary bit field of 
many successive interrogations, said interrogations are received by the earpiece, and the desired 
information is loaded into the CIC default parameter storage 870 under control of the ASIC 845. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
 

A POSITA would have been motivated to combine the DHA Systems with the teachings of Anderson ‘783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 12. 
To the extent that DHA Systems and Anderson ‘783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ‘783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

35. A hearing enhancement 
apparatus as recited in claim 33, 
wherein the hearing enhancement 
apparatus is a computing device 
that is wearable. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 33, wherein the hearing enhancement apparatus is a computing device that is wearable.” 
The Digital Hearing Aids of the DHA Systems include processing capabilities, which are examples of the 
claimed “computing device that is wearable.” The following citations show examples of where DHA Systems 
practice this limitation. 
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Phonak Claro – A World First from Phonak at Page 1 

 
Phonak Claro – A World First from Phonak at Page 1 

 
Phonak Claro – Remote control WatchPilot and Claro dAZ at Page 1 
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Phonak Claro – World Premiere at Page 1 

 
Phonak Claro – World Premiere at Page 1 
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Phonak – Collections 2002 Product List at Page 5 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 18 
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Phonak – Collections 2002 Product List at Page 22 

 
Oticon – DigiFocus Description at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 
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Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – LA Time Article re THE GOODS: The Sound Wave of the Future (Nov. 10 1995) at 1 

DigiFocus operates on two tiny new computer chips that have the processing power of a normal desktop 
computer. Traditional hearing instruments have only up to 10 adjustable parameters, but Oticon 
representatives say that their processor will give a maximum of 100 software-controlled adjustment 
parameters. And the device can be programmed by an audiologist while the hearing-impaired person is 
wearing it. 
 

Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation,  Anderson ‘783 discloses the 
hearing enhancement apparatus (e.g., the earpiece or disclosed hearing aids) which contains electronic 
circuitry in or at a user’s ear (e.g., “a computing devices that is wearable”). The following citations show 
examples of where Anderson ’783 discloses this limitation. 
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Anderson ’783 at 1:5–18 
The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:40–59 
Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
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Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 22:11–61 
Stand-alone earpiece operation: If an earpiece cannot communicate with an RPU for any reason, stand-
alone earpiece operation as a CIC hearing aid is generally desirable. Examples include occasions where 
the RPU must be turned off by pushing the RPU power-off key 78 (e.g., situations where operation of 
wireless transmitters is prohibited such as aircraft takeoffs and classified military briefings), RPU battery 
or other RPU electronics failure, misplacement of an RPU, and primary wireless link 17 interference. 
Note that a microphone located in the earpiece 10 is preferred to a body-worn microphone, since only an 
earpiece microphone 12 can be used to provide the desired default CIC hearing aid function (earpiece 
microphones also provide superior audio localization capabilities as the microphone moves with the user's 
head, and provide reduced wind and clothing noise compared with body-worn microphones). Parameters 
that control the stand-alone earpiece operation are stored in the earpiece CIC default parameter storage 
870, which is accessed by the ASIC 845 to implement the desired stand-alone functions as described 
earlier. CIC default parameters include, but are not limited to, settings for the nominal and maximum 
allowable earpiece volume. Other information contained in the default parameter storage 870 includes, but 
is not limited to, the communication address and L/R (left/right) selection bit. To ensure that the CIC 
default parameter storage information cannot be changed inadvertently, changes are only allowed when 
the earpiece is not in use as, for example, when the earpiece battery 860 is being charged. A battery 
charging detector 840, that is sensitive to the high-level magnetic induction fields commonly used for 
earpiece battery charging, indicates to the ASIC 845 that the default parameter storage 870 values may be 
changed upon receipt of an appropriate command from the RPU. Specifically, to change information in 
the earpiece CIC default parameter storage 870, a user first activates the earpiece battery charging system, 
e.g., by placing the earpiece in a recharger/storage tray well known in the art. The RPU keyboard 946 is 
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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. The DSP 948 causes the 
RPU to transmit an interrogation with a reserved address code to which all earpieces being charged within 
the communication range of the RPU are receptive. The information that is to ultimately be loaded into 
the earpiece default parameter storage 870 is then transmitted by the RPU using the auxiliary bit field of 
many successive interrogations, said interrogations are received by the earpiece, and the desired 
information is loaded into the CIC default parameter storage 870 under control of the ASIC 845. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

39. A hearing enhancement 
apparatus as recited in claim 29, 
wherein at least a portion of the at 
least one hearing characteristic is 
wirelessly received by and stored 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 29, wherein at least a portion of the at least one hearing characteristic is wirelessly received 
by and stored in the hearing enhancement apparatus.” 
See above at claim 24. 
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in the hearing enhancement 
apparatus. 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 24. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

40. A hearing enhancement 
apparatus as recited in claim 39, 
wherein the hearing enhancement 
apparatus is a headset. 

DHA Systems and Anderson ‘783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 39, wherein the hearing enhancement apparatus is a headset.” 
Parameters of the DHA Systems are set based on the user’s hearing capabilities on an external personal 
manager system, which are then stored on the Digital Hearing Aids (e.g., “the hearing enhancement 
apparatus”). The following citations show examples of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 18 
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Phonak – Claro 211 Product Information at Page 1 

 
 

 

Phonak – Collections 2002 Product List at Page 9 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 17 
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Phonak – Collections 2002 Product List at Page 18 
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Phonak – Collections 2002 Product List at Page 19 
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Phonak – Collections 2002 Product List at Page 22 

 
Phonak – Media Release re Product Offerings in F2003/2004 at Page 2 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 3 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 5 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Oticon – DigiFocus White Paper (1996) at Page 9 

 
Oticon – DigiFocus White Paper (1996) at Page 9 
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Oticon – DigiFocus White Paper (1996) at Page 1-0 

 
Oticon – DigiFocus White Paper (1996) at Page 10 

 
Oticon – DigiFocus White Paper (1996) at Page 11 
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Anderson ’783 at Abstract 
A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 

 
To the extent DHA Systems do not explicitly disclose a headset, Anderson ‘783 discloses a speaker contained 
in a head worn device (e.g., earpiece headset 21). The following citations show examples of where 
Anderson ’783 discloses this limitation.  
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Anderson ’783 at FIG. 2 

 
Anderson ’783 at 1:5–18 

The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
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in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 5:46–52 
A miniature speaker of the type commonly used in hearing aids can be used in place of the speaker 
commercially supplied with the earpiece headset 21, and a miniature microphone of the type commonly 
used in hearing aids can be used in place of the microphone transducer commercially supplied with the 
earpiece wireless microphone 20. 
 

Anderson ’783 at 22:11–61 
Stand-alone earpiece operation: If an earpiece cannot communicate with an RPU for any reason, stand-
alone earpiece operation as a CIC hearing aid is generally desirable. Examples include occasions where 
the RPU must be turned off by pushing the RPU power-off key 78 (e.g., situations where operation of 
wireless transmitters is prohibited such as aircraft takeoffs and classified military briefings), RPU battery 
or other RPU electronics failure, misplacement of an RPU, and primary wireless link 17 interference. 
Note that a microphone located in the earpiece 10 is preferred to a body-worn microphone, since only an 
earpiece microphone 12 can be used to provide the desired default CIC hearing aid function (earpiece 
microphones also provide superior audio localization capabilities as the microphone moves with the user's 
head, and provide reduced wind and clothing noise compared with body-worn microphones). Parameters 
that control the stand-alone earpiece operation are stored in the earpiece CIC default parameter storage 
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870, which is accessed by the ASIC 845 to implement the desired stand-alone functions as described 
earlier. CIC default parameters include, but are not limited to, settings for the nominal and maximum 
allowable earpiece volume. Other information contained in the default parameter storage 870 includes, but 
is not limited to, the communication address and L/R (left/right) selection bit. To ensure that the CIC 
default parameter storage information cannot be changed inadvertently, changes are only allowed when 
the earpiece is not in use as, for example, when the earpiece battery 860 is being charged. A battery 
charging detector 840, that is sensitive to the high-level magnetic induction fields commonly used for 
earpiece battery charging, indicates to the ASIC 845 that the default parameter storage 870 values may be 
changed upon receipt of an appropriate command from the RPU. Specifically, to change information in 
the earpiece CIC default parameter storage 870, a user first activates the earpiece battery charging system, 
e.g., by placing the earpiece in a recharger/storage tray well known in the art. The 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. The DSP 948 causes the 
RPU to transmit an interrogation with a reserved address code to which all earpieces being charged within 
the communication range of the RPU are receptive. The information that is to ultimately be loaded into 
the earpiece default parameter storage 870 is then transmitted by the RPU using the auxiliary bit field of 
many successive interrogations, said interrogations are received by the earpiece, and the desired 
information is loaded into the CIC default parameter storage 870 under control of the ASIC 845. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
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circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 373



Page 374 of 437 

Claims Prior Art 

through the secondary wireless link 944 or a wired peripheral link 950. 
 

A POSITA would have been motivated to combine the DHA Systems with the teachings of Anderson ‘783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 12. 
To the extent that DHA Systems and Anderson ‘783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ‘783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

41. A hearing enhancement 
apparatus as recited in claim 39, 
wherein the hearing enhancement 
apparatus is a computing device 
that is wearable. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 39, wherein the hearing enhancement apparatus is a computing device that is wearable.” 
See above at claim 35. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

43. A hearing enhancement 
apparatus as recited in claim 29, 
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. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 29, 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 above at claim 16. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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44[pre]. A hearing enhancement 
apparatus as recited in claim 43, 

To the extent the preamble is limiting, DHA Systems and Anderson ’783 expressly or inherently disclose “[a] 
hearing enhancement apparatus as recited in claim 43.” 
See above at claim 1[pre]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

[44a] wherein the hearing 
enhancement apparatus is 
configured to increase the power 
of the audio output signals as the 
noise level increases, and 

DHA Systems, Anderson ’783 expressly or inherently disclose “wherein the hearing enhancement apparatus 
is configured to increase the power of the audio output signals as the noise level increases.” 
The Digital Hearing Aids of the DHA Systems increase the audio power to compensate for environmental 
noise. The following citations show examples of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 11 
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Phonak – Perseo Brochure at Page 13 

 
 

To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses 
amplifying audio signals to compensate for environmental sounds (e.g., noise). The following citations show 
examples of where Anderson ’783 discloses this limitation. 
 

Anderson ’783 at 2:4–6 
Note that the present invention also maintains all capabilities (e.g., acoustic feedback reduction and 
adaptive volume control) of prior art devices. 
 

Anderson ’783 at 7:10–13 
Note that auxiliary body-worn microphones (e.g., in the RPU 16) may be used to measure background 
noise for the purpose of automatically setting hearing aid parameters. 
 

Anderson ’783 at 21:50–62 
In the simplest case, the ASIC 845 reads data from the A/D 880, performs a multiplication of the data by a 
constant (read from the default parameter storage 870) to provide amplification, compares the result with 
maximum allowable values (read from the default parameter storage 870) and writes the result to the D/A 
850. The ASIC 845 may perform other processing (e.g., adaptive volume control) as well. Although none 
of the remote processor and communication features are available in stand-alone mode, which uses pre-
selected hearing aid parameter settings from the default parameter storage 870 in the earpiece, the 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 376



Page 377 of 437 

Claims Prior Art 

earpiece provides a useful amplified audio path from the microphone to the speaker. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16.  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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[44b] 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. 

DHA Systems and Anderson ’783 expressly or inherently disclose “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.” 
The Digital Hearing Aids of the DHA Systems include a maximum threshold for raising the volume of the 
output signals (e.g., “increase the power of the audio output signals”). The following citations show examples 
of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 14 
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Phonak – Perseo Brochure at Page 27 
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Phonak – Perseo Brochure at Page 28 
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Phonak – Collections 2002 Product List at Page 12 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 7 

 
Oticon – DigiFocus Description at Page 1 
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To the extent DHA Systems do not explicitly disclose the claim limitation, Anderson ‘783 discloses 
preventing audio outputs from exceeding limits imposed by government agencies depending for safety 
purposes through set parameters. The following citations show examples of where Anderson ’783 discloses 
this limitation. 
 
Anderson ’783 at 6:26–35 

RF output power of the earpiece wireless microphone 20 and RPU FM transmitter 27 may be limited by 
FCC regulations to a level of -47 dBm, or -47 decibels relative to a power level of one milliwatt (see 47 
CFR Ch. 1, Para. 15.239, for field strength limits, and the relationship between field strength and 
transmitter power is discussed later with regard to the full-featured embodiment) in the 88 MHz to 108 
MHz band, which is low compared to the RF power output from commercial broadcast radio stations that 
operate in the same band. 
 

Anderson ’783 at 7:10–13 
Note that auxiliary body-worn microphones (e.g., in the RPU 16) may be used to measure background 
noise for the purpose of automatically setting hearing aid parameters. 
 

Anderson ’783 at 9:3–30 
Operating power limitations: Operation in many frequency bands is possible as long as the applicable 
requirements are met. A frequency band slightly below 6 GHz, the 5725 to 5875 MHz ISM (industrial, 
scientific and medical) band, is used here to illustrate the operation of a full-featured preferred 
embodiment. Non-licensed operation in this band is governed in the United States by 47 CFR Ch. 1, Para. 
15.249, and other restrictions may apply depending upon the country in which the invention is used. For 
the present discussion, only the constraints imposed on operation by the United States Federal 
Communications Commission are considered. In the 5725 MHz to 5875 MHz ISM band, the average field 
strength at three meters must be less than 50 mV/meter. For an isotropic radiator, the power in watts is 
expressed as 3.33% of the square of the product of the field strength in V/meter and the range in meters. 
See the section on antennas, especially with regard to field strength and radiated power from antennas in 
free space, in "Reference Data for Radio Engineers," as well as Annex K of the "Manual of Regulations 
and Procedures for Federal Radio Frequency Management" for derivations. For the stated range of three 
meters and field strength of 50 mV/meter, the average power limit is 0.75 mW (-1.25 dBm). A peak field 
strength value 20 dB (a factor of 10) higher is allowed (500 mV/meter), which leads to a peak power limit 
of 75 mW (+18.75 dBm). Other restrictions also apply, but these restrictions are easily met by standard 
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design practices (see 47 CFR Part 15, Subpart C-Intentional Radiators). 
 

Anderson ’783 at 21:50–62 
In the simplest case, the ASIC 845 reads data from the A/D 880, performs a multiplication of the data by a 
constant (read from the default parameter storage 870) to provide amplification, compares the result with 
maximum allowable values (read from the default parameter storage 870) and writes the result to the D/A 
850. The ASIC 845 may perform other processing (e.g., adaptive volume control) as well. Although none 
of the remote processor and communication features are available in stand-alone mode, which uses pre-
selected hearing aid parameter settings from the default parameter storage 870 in the earpiece, the 
earpiece provides a useful amplified audio path from the microphone to the speaker. 
 

Anderson ’783 at 22:11–61 
Stand-alone earpiece operation: If an earpiece cannot communicate with an RPU for any reason, stand-
alone earpiece operation as a CIC hearing aid is generally desirable. Examples include occasions where 
the RPU must be turned off by pushing the RPU power-off key 78 (e.g., situations where operation of 
wireless transmitters is prohibited such as aircraft takeoffs and classified military briefings), RPU battery 
or other RPU electronics failure, misplacement of an RPU, and primary wireless link 17 interference. 
Note that a microphone located in the earpiece 10 is preferred to a body-worn microphone, since only an 
earpiece microphone 12 can be used to provide the desired default CIC hearing aid function (earpiece 
microphones also provide superior audio localization capabilities as the microphone moves with the user's 
head, and provide reduced wind and clothing noise compared with body-worn microphones). Parameters 
that control the stand-alone earpiece operation are stored in the earpiece CIC default parameter storage 
870, which is accessed by the ASIC 845 to implement the desired stand-alone functions as described 
earlier. CIC default parameters include, but are not limited to, settings for the nominal and maximum 
allowable earpiece volume. Other information contained in the default parameter storage 870 includes, but 
is not limited to, the communication address and L/R (left/right) selection bit. To ensure that the CIC 
default parameter storage information cannot be changed inadvertently, changes are only allowed when 
the earpiece is not in use as, for example, when the earpiece battery 860 is being charged. A battery 
charging detector 840, that is sensitive to the high-level magnetic induction fields commonly used for 
earpiece battery charging, indicates to the ASIC 845 that the default parameter storage 870 values may be 
changed upon receipt of an appropriate command from the RPU. Specifically, to change information in 
the earpiece CIC default parameter storage 870, a user first activates the earpiece battery charging system, 
e.g., by placing the earpiece in a recharger/storage tray well known in the art. The 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 
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default parameter storage 870, followed by the new information to be stored. The DSP 948 causes the 
RPU to transmit an interrogation with a reserved address code to which all earpieces being charged within 
the communication range of the RPU are receptive. The information that is to ultimately be loaded into 
the earpiece default parameter storage 870 is then transmitted by the RPU using the auxiliary bit field of 
many successive interrogations, said interrogations are received by the earpiece, and the desired 
information is loaded into the CIC default parameter storage 870 under control of the ASIC 845. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16. Further, a POSITA would have been motivated to implement a threshold to the power gain based 
on the safety to a user.  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

45. A hearing enhancement 
apparatus as recited in claim 29, 
wherein the apparatus includes a 
volume control that is configured 
to respond to a voice command of 
the user. 

DHA Systems and Anderson ‘783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 29, wherein the apparatus includes a volume control that is configured to respond to a voice 
command of the user.” 
Anderson ‘783 discloses using voice recognition and commands to operate the controls of the earpiece. The 
following citations show examples of where Anderson ’783 discloses this limitation.  
Anderson ’783 at Abstract 

A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
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Anderson ’783 at 2:40–59 
Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
 

Anderson ’783 at 6:8–25 
The user's voice (and other signals in the ambient audio environment) is picked up by the earpiece 
wireless microphone 20, transmitted to the RPU 23 FM receiver 24, sent through the DPDT switch 25 to 
the microphone input of the handset 28 (the handset's microphone transducer may be removed) and 
transmitted on the secondary wireless link 29 to, e.g., the general subscriber telephone network. Signals 
from the secondary wireless link 29 are received by the handset 28, sent from the speaker output of the 
handset 28 (the handset's speaker may be removed) via the DPDT switch 25 to the signal enhancer 26, 
FM transmitter 27 and finally to the earpiece headset 21 receiver where the signals are converted to 
acoustic waves heard by the user. Note that the RPU 23 may also include straight-forward connections to 
a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output 
and not shown in FIG. 2. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
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information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 25:15–27 
To obtain solicited information, user requests are processed in a variety of means well known in the art, 
including inputs via one or more pushbuttons on the RPU and voice recognition computer programs 
implemented in the RPU electronics. Voice recognition can be used almost exclusively, if desired, thereby 
eliminating nearly all RPU pushbutton controls. Voice commands recognized by the RPU can cause the 
RPU to initiate actions such as changing hearing aid parameter settings (e.g., volume), or activate 
appliances and environmental controls (e.g., aids for the physically handicapped) in a distributed wireless 
network via the secondary wireless link. 
 

A POSITA would have been motivated to combine the DHA Systems with the teachings of Anderson’ 783. 
The Digital Hearing Aids of the DHA Systems include means modifying the output audio signals, including 
modification based on environmental noise. Phonak – Perseo Brochure at Page 11. Anderson ‘783 discloses a 
hearing aid configured to function with voice recognition. Anderson ‘783, Abstract. A POSITA would have 
understood that voice controls, as disclosed by Anderson ‘783, would further the DHA Systems’ goal of 
providing a more adjustable hearing aid system. Phonak – Online Interview re Perseo (April 7, 2003) at Page 
2. A POSITA would have thus sought to use impose amplification limitations as described by Anderson ‘783 
with the hearing aid system of Enzmann ‘555. 
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A POSITA would have had a reasonable expectation of success in combining the DHA Systems and 
Anderson ’783. Anderson ’783’s techniques are broadly applicable to hearing aid devices and were “well-
known techniques” used in hearing aids—analogous to the DHA Systems’ hearing aid system. 
Anderson ’783, 1:5–18. Anderson ’783 and the DHA Systems also share other analogous components, such 
as microphones, speakers, digital to analog converters, analog to digital converters, and wireless transmitters 
and receivers.  Anderson ’783 at 2:25-28, 16:28-37; Phonak – Online Interview re Perseo (April 7, 2003) at 
Page 9. Further, the DHA Systems are “optimized for speech understanding.” Phonak – The Hearing Review 
Article re Perseo (Sep. 5, 2003) at Page 2.  The DHA Systems and Anderson ’789 are thus easily combined 
based on familiar components to allow for power amplification. 
To the extent that DHA Systems and Anderson ‘783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ‘783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

46. A hearing enhancement 
apparatus as recited in claim 13, 
wherein the hearing enhancement 
apparatus is a headset. 

DHA Systems and Anderson ‘783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 13, wherein the hearing enhancement apparatus is a headset.” 
See above at claim 12. 
A POSITA would have been motivated to combine the DHA Systems with the teachings of Anderson ‘783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 12. 
To the extent that DHA Systems and Anderson ‘783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ‘783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

47. A hearing enhancement 
apparatus as recited in claim 46, 
wherein the speaker is an ear 
speaker. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 46, wherein the speaker is an ear speaker.” 
See above at claim 11. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
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A POSITA would have been motivated to combine DHA Systems with the teachings of Enzmann ’555 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 2.  
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

48. A hearing enhancement 
apparatus as recited in claim 47, 
wherein the audio output signals 
are changed in view of a 
preference of the user stored in the 
apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 47, wherein the audio output signals are changed in view of a preference of the user stored in 
the apparatus.” 
The Digital Hearing Aids of the DHA Systems adjust audio parameters based on the user’s hearing 
capabilities on an external personal manager system, including a user’s preferences, which are then stored on 
the Digital Hearing Aids (e.g., “the hearing enhancement apparatus”). The following citations show examples 
of where DHA Systems practice this limitation. 
Phonak – Perseo Brochure at Page 7 
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Phonak – Collections 2002 Product List at Page 32 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 5 

 
Phonak – Fitting Guide for MLxi and MLxi Baha at Page 5 
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Phonak – Media Release re Product Offerings in F2003/2004 at Page 2 

 
Phonak – Online Interview re Perseo (April 7, 2003) at Page 8 

 
Phonak Perseo with PersonalLogic Article at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 9 

 
Oticon – DigiFocus White Paper (1996) at Page 9 
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Oticon – DigiFocus White Paper (1996) at Page 1-0 

 
Oticon – DigiFocus White Paper (1996) at Page 10 

 
Oticon – DigiFocus White Paper (1996) at Page 11 
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To the extent DHA Systems do not explicitly disclose this claim limitation,  Anderson ‘783 discloses 
changing the audio output signals based on stored user preferences (e.g., the user’s hearing test results). The 
following citations show examples of where Anderson ’783 discloses this limitation. 
Anderson ’783 at 2:20–39 

It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
 

Anderson ’783 at 2:40–59 
Another object of this invention is to provide supplemental audio information (e.g. a verbal warning from 
the RPU that an earpiece battery is low) and communication services (e.g., cellular telephone and paging 
services) to the user via the hearing aid system. Such services are accessed in a manner that can be made 
imperceptible to a casual observer if desired. The RPU (which contains a digital signal processor or other 
computer) acts as one source of information, e.g., by using a synthesized voice message to provide the 
time of day, and the RPU can also be used to access a secondary wireless link to the general subscriber 
telephone network or voice paging services. User control of hearing aid parameters and requests for 
information are accomplished using pushbuttons located on the RPU (including pushbuttons suitable for 
data entry in a covert manner) or voice recognition. Many sensors and peripheral devices can reside in or 
be attached to the RPU by wired or wireless means, and can provide a variety of information for different 
applications (e.g., heart pulse rate) as audio in the user's earpiece. 
 

Anderson ’783 at 2:60–3:5 
A further object of this invention is to provide some degree of protection for the residual hearing 
capability of a hearing-impaired user (or a non-impaired user who wishes to avoid impairment) in a 
wireless hearing aid system having the simultaneous capabilities of noise cancellation and binaural 
processing (e.g., directionality). Other objects of the invention are to provide a convenient means for 
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testing a user's hearing capability without the need for additional equipment, to assist users in the location 
of misplaced hearing aid system components, and to provide profoundly deaf cochlear implant patients 
with a wireless system allowing improved freedom of movement compared to existing wire-connected 
systems. 
 

Anderson ’783 at 22:61–23:35 
Details of normal system operation: During normal operation of the hearing aid with wireless remote 
processor, sounds from the ambient environment are picked up by a microphone 12 in the earpiece 10 and 
transmitted with other information (e.g., data representing the earpiece battery 860 voltage as obtained by 
an A/D 865 converter and transmitted under control of the earpiece ASIC 845 in the auxiliary bit of many 
successive replies via the reply data register 825) 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. Signal 
enhancement is achieved via any of a number of techniques well known in the art that use the capabilities 
of the general-purpose RPU DSP 948. The enhanced audio signals may be combined with other 
information (e.g., a synthesized voice, generated within the DSP 948, warning that the aforementioned 
earpiece battery voltage is low) and 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. Art 
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, if desired (as, e.g., when a 
person other than the user wishes to use the system's optional cellular telephone capabilities). A different, 
optional secondary two-way wireless link (shown as part of the RPU in FIG. 9 as secondary wireless link 
circuitry 944, or connected to the RPU by a wired or other, e.g. infrared, wireless link 18 and shown as 
optional secondary wireless link circuitry 19 in FIG. 1) can be used for communication between the RPU 
and a cellular telephone system or other sources of information. An RPU keyboard suitable for covert data 
entry 72, or voice recognition capabilities in the RPU (implemented, e.g., using any of a number of 
techniques well known in the art that use the general-purpose RPU DSP 948), can be used to control 
hearing aid parameters (such as amplification level set by the RPU DSP 948) and telephone dialing 
functions (e.g., automatic dialing of a predefined telephone number using information stored in the RPU 
DSP 948) in a manner that can be made imperceptible to a casual observer if desired. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
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RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 24.  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

49. A hearing enhancement 
apparatus as recited in claim 48, 
wherein the audio output signals 
are changed based on audio sound 
in the environment of the 
apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 48, wherein the audio output signals are changed based on audio sound in the environment of 
the apparatus.” 
See above at claim 16. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

50. A hearing enhancement 
apparatus as recited in claim 49 
further comprising a microphone 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 49 further comprising a microphone at least for receiving the audio sound in the environment 
of the apparatus.” 
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at least for receiving the audio 
sound in the environment of the 
apparatus. 

See above at claim 16. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

51. A hearing enhancement 
apparatus as recited in claim 50, 
wherein the microphone is a 
directional microphone. 

DHA Systems expressly or inherently disclose “[a] hearing enhancement apparatus as recited in claim 50, 
wherein the microphone is a directional microphone.” 
The Digital Hearing Aids of the DHA Systems (e.g., the “hearing enhancement apparatus) include directional 
microphones. The following citations show examples of where DHA Systems practice this limitation. 
 
Phonak – Perseo Brochure at Page 23 
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Phonak – Annual Report (2003–2004) at p. 12 

 
Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 
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Phonak Campus S – Henry Article re Selection, Application and Integration of FM Systems at Page 5 

 
Phonak Campus-S-User-Manual at Page 7 
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Phonak Campus-S-User-Manual at Page 13 

 
Phonak – Collections 2002 Product List at Page 7 
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Phonak – Collections 2002 Product List at Page 12 
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Phonak – Collections 2002 Product List at Page 24 

 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 400



Page 401 of 437 

Claims Prior Art 

Phonak – Collections 2002 Product List at Page 27 

 
Phonak – Field Study News Article re PersonalLogic at Page 1 
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Phonak – Microlink User Guide at Page 9 

 
Phonak – The Hearing Review Article re Adults’ Use of FM Systems at Page 4 
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Phonak – The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2 

 
Valente - Effect of type of noise and loudspeaker array on the performance at 399 

 
Lewis – Speech perception in noise: directional microphones (2004) at Page 428 
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Lewis – Speech perception in noise: directional microphones (2004) at Page 429 

 

To the extent that DHA Systems do not disclose any elements of this claim limitation, it would have been 
obvious to a person having ordinary skill in the art to combine, with the teachings of DHA Systems , those 
elements, as known to them or as disclosed by other prior art identified in the cover pleading. 

52. A hearing enhancement 
apparatus as recited in claim 46, 
wherein the audio output signals 
are changed in view of a 
preference of the user stored in the 
apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 46, wherein the audio output signals are changed in view of a preference of the user stored in 
the apparatus.” 
See above at claim 48. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 24.  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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53. A hearing enhancement 
apparatus as recited in claim 46, 
wherein the audio output signals 
are changed based on audio sound 
in the environment of the 
apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 46, wherein the audio output signals are changed based on audio sound in the environment of 
the apparatus.” 
See above at claim 16. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

54. A hearing enhancement 
apparatus as recited in claim 53 
further comprising a microphone 
at least for receiving the audio 
sound in the environment of the 
apparatus. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 53 further comprising a microphone at least for receiving the audio sound in the environment 
of the apparatus.” 
See above at claim 16. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

62. A hearing enhancement 
apparatus as recited in claim 13, 
wherein at least a portion of the 
hearing enhancement apparatus is 
in a head-mounted electronic 
device. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 13, wherein at least a portion of the hearing enhancement apparatus is in a head-mounted 
electronic device.” 
The Digital Hearing Aids of the DHA Systems include electronics such as microchips and processors which 
are worn on a user’s ear, and are thus examples of the claimed “head–mounted electronic device.” The 
following citations show examples of where DHA Systems practice this limitation. 
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Phonak Claro – A World First from Phonak at Page 1 

 
Phonak Claro – A World First from Phonak at Page 1 

 
Phonak Claro – Remote control WatchPilot and Claro dAZ at Page 1 
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Phonak Claro – World Premiere at Page 1 

 
Phonak Claro – World Premiere at Page 1 
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Phonak – Collections 2002 Product List at Page 5 
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Phonak – Collections 2002 Product List at Page 16 
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Phonak – Collections 2002 Product List at Page 18 
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Phonak – Collections 2002 Product List at Page 22 

 
Oticon – DigiFocus Description at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 

 
Oticon – DigiFocus White Paper (1996) at Page 1 
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Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – DigiFocus White Paper (1996) at Page 2 

 
Oticon – LA Time Article re THE GOODS: The Sound Wave of the Future (Nov. 10 1995) at 1 

DigiFocus operates on two tiny new computer chips that have the processing power of a normal desktop 
computer. Traditional hearing instruments have only up to 10 adjustable parameters, but Oticon 
representatives say that their processor will give a maximum of 100 software-controlled adjustment 
parameters. And the device can be programmed by an audiologist while the hearing-impaired person is 
wearing it. 
 

Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 
 

To the extent DHA Systems do not explicitly disclose this claim limitation,  Anderson ‘783 discloses storing 
standard functions for the hearing enhancement apparatus in a head–mounted electronic device (e.g., the 
hearing aid or earpiece). The following citations show examples of where Anderson ’783 discloses this 
limitation. 
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Anderson ’783 at Abstract 
A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
 

Anderson ’783 at 1:5–18 
The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
 

Anderson ’783 at 1:21–28 
In the prior art, a basic hearing aid without remote control is a self-contained earpiece comprising a 
microphone, speaker and associated processor electronics. In such hearing aids, the earpiece microphone 
converts acoustic waves into electrical representations of the acoustic waves, the electrical signals are 
amplified by the earpiece processor electronics and converted back into acoustic waves by the earpiece 
speaker. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
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two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 22:11–61 
Stand-alone earpiece operation: If an earpiece cannot communicate with an RPU for any reason, stand-
alone earpiece operation as a CIC hearing aid is generally desirable. Examples include occasions where 
the RPU must be turned off by pushing the RPU power-off key 78 (e.g., situations where operation of 
wireless transmitters is prohibited such as aircraft takeoffs and classified military briefings), RPU battery 
or other RPU electronics failure, misplacement of an RPU, and primary wireless link 17 interference. 
Note that a microphone located in the earpiece 10 is preferred to a body-worn microphone, since only an 
earpiece microphone 12 can be used to provide the desired default CIC hearing aid function (earpiece 
microphones also provide superior audio localization capabilities as the microphone moves with the user's 
head, and provide reduced wind and clothing noise compared with body-worn microphones). Parameters 
that control the stand-alone earpiece operation are stored in the earpiece CIC default parameter storage 
870, which is accessed by the ASIC 845 to implement the desired stand-alone functions as described 
earlier. CIC default parameters include, but are not limited to, settings for the nominal and maximum 
allowable earpiece volume. Other information contained in the default parameter storage 870 includes, but 
is not limited to, the communication address and L/R (left/right) selection bit. To ensure that the CIC 
default parameter storage information cannot be changed inadvertently, changes are only allowed when 
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the earpiece is not in use as, for example, when the earpiece battery 860 is being charged. A battery 
charging detector 840, that is sensitive to the high-level magnetic induction fields commonly used for 
earpiece battery charging, indicates to the ASIC 845 that the default parameter storage 870 values may be 
changed upon receipt of an appropriate command from the RPU. Specifically, to change information in 
the earpiece CIC default parameter storage 870, a user first activates the earpiece battery charging system, 
e.g., by placing the earpiece in a recharger/storage tray well known in the art. The 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. The DSP 948 causes the 
RPU to transmit an interrogation with a reserved address code to which all earpieces being charged within 
the communication range of the RPU are receptive. The information that is to ultimately be loaded into 
the earpiece default parameter storage 870 is then transmitted by the RPU using the auxiliary bit field of 
many successive interrogations, said interrogations are received by the earpiece, and the desired 
information is loaded into the CIC default parameter storage 870 under control of the ASIC 845. 
 

Anderson ’783 at 24:47–66 
Morse code keys 956 or voice recognition capabilities implemented using the RPU DSP 948) in a manner 
that can be made imperceptible to a casual observer if desired. In this respect, the system acts as a "virtual 
handset" communication aid that replaces a conventional telephone handset in many applications 
(although users may additionally communicate with a conventional handset or speakerphone in the usual 
fashion). To accomplish the virtual handset function, the RPU 16 is equipped with optional secondary 
two-way wireless link circuitry 19 to communicate with a telephone or other communication network. 
The secondary wireless link is separate from, and does not interfere with, the primary wireless link 17 
between the earpiece 10 and RPU 16. In applications where relatively high-power transmissions take 
place on the secondary link and the secondary link transmitter is integrated into the RPU, the RPU can be 
placed on a user's wrist or ankle away from vital organs to reduce any potential health risk relative to 
conventional wireless handsets. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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63. A hearing enhancement 
apparatus as recited in claim 62, 
wherein the apparatus comprises a 
volume control that is configured 
to respond to a voice command. 

DHA Systems and Anderson ‘783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 62, wherein the apparatus comprises a volume control that is configured to respond to a voice 
command.” 
See above at claim 45. 
A POSITA would have been motivated to combine the DHA Systems with the teachings of Anderson ‘783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 45. 
To the extent that DHA Systems and Anderson ‘783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ‘783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

75. A hearing enhancement 
apparatus as recited in claim 62, 
wherein the apparatus is 
configured to wirelessly couple to 
a cell phone. 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 62, wherein the apparatus is configured to wirelessly couple to a cell phone.” 
See above at claim 4. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 1[pre]. 
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim 2. 
To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555, those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading.. 

76. A hearing enhancement 
apparatus as recited in claim 62, 
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 

DHA Systems, Anderson ’783, and Enzmann ’555 expressly or inherently disclose “[a] hearing enhancement 
apparatus as recited in claim 62, 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.” 
The Digital Hearing Aids of the DHA Systems (e.g., the “hearing enhancement Apparatus”) include 
capabilities to adjust hearing parameters based on the user’s preferences, including  the volume of frequency 
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second range of frequencies of the 
audio output signals is not 
increased. 

ranges independent of other frequency ranges. The following citations show examples of where DHA 
Systems practice this limitation. 
Phonak – Perseo Brochure at Page 18 

 
 

IngenioSpec EX2007 
Apple v. IngenioSpec, IPR2026-00144 

Page 417



Page 418 of 437 

Claims Prior Art 

Phonak – Collections 2002 Product List at Page 7 
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Phonak – Collections 2002 Product List at Page 33 

 
Phonak MicroLink MLxS Product Information at Page 1 
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Oticon – DigiFocus White Paper (1996) at Fig. 1 

 
Oticon – DigiFocus White Paper (1996) at Page 4 

 
Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 
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Oticon – Products Index at Page 1 

 
 

To the extent DHA Systems do not explicitly disclose this claim limitation, Anderson ‘783 discloses adjusting 
the power of one frequency independent of the power of other frequencies. The following citations show 
examples of where Anderson ’783 discloses this limitation. 
 
Anderson ’783 at 27:4–24 

Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 

 
To the extent DHA Systems do not explicitly disclose this claim limitation,  Enzmann ‘555 further discloses 
modifying signals based on a preprogrammed frequency mapping, which at least suggests an example of 
altering a “power of a first range of frequencies” without increasing a power of a second range of frequencies. 
The following citations show examples of where Enzmann ‘555 discloses this limitation. 
 
 
Enzmann ’555 at FIG. 5 
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Enzmann ’555 at [0027] 

FIG. 1 illustrates a conventional digital hearing aid. The conventional hearing aid comprises a microphone 
105, an A/D converter 110, a digital signal audio processor (DSP) 120, a D/A converter 130 and a speaker 
140. In operation, sounds, represented by an analog signal and/or ambient noise emitted from an outside 
source, is captured by the microphone 105 and converted to a digital signal by the A/D converter 110. The 
DSP 120 manipulates the converted signal in accordance with well-known techniques and sends a 
processed signal to the D/A converter 130. In the D/A converter 130, the processed signal is converted to 
an analog signal and output to the speaker 140. The speaker 140 is placed in or around the hearing 
impaired user's ear. Thus, the captured sounds have been captured, processed, and amplified and output to 
the user. 

Enzmann ’555 at [0028] 
The manipulating processes of the DSP 120 serves both to amplify the converted signal from the A/D 
converter 110 and correct any degraded signal areas so that an improved signal is sent to the speaker 140. 
The manipulation processes may also adjust the incoming signal based on a preprogrammed frequency 
mapping of the user's hearing characteristics. 
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Enzmann ’555 at [0047] 
The speaker characteristic is changed according to deterioration due to use of the speaker of the aided ear 
bud over time. The ambient noise characteristic is usually dynamic and updated as the noise levels around 
the ear bud change. The method employed in fixing the incoming sounds from the TX/RX unit 260 is 
similar to methods commonly known in the production of Fast Fourier transforms, which are well known 
the art at this time. 
 

Enzmann ’555 at [0048] 
 It should be appreciated that the characteristics represented in FIG. 5 are for illustrative purposes only.  
Each of the characteristics in FIG. 5 are device and user specific. Each of the characteristics can be set and 
calculated by information stored in the EEPROM 310. 
 

Enzmann ’555 at [0050] 
 In operation, the aided ear bud initializes in the normal hearing aid mode. The ear bud operates in this 
mode until a validation code is received at the TX/ RX unit 260. Once the proper validation code is 
received at the TX/RX unit 260, a signal is sent from the TX/RX unit 260 to the digital switch 330 to 
close and allow communications to pass. Once the digital switch is closed, signals from the TX/RX 
unit 260 are fixed by the digital logic 320 using the complementary characteristics, as discussed above, 
and passed to the DSP audio processor 220. The DSP audio processor 220 then fixes and combines a 
reduced representation of the input from the microphone and outputs the combined signal to the user's 
speaker. The reduced signal 226 b is produced by decreasing the volume of the microphone signal such 
that the signal is small compared to the signal from the digital logic 320 when output to the user. The DSP 
audio processor 220 also outputs a second (truer) representation of the microphone signal to the wireless 
phone 270 such that the user can speak just as if they were speaking directly into the wireless phone 270. 
The user's voice would be captured by the microphone 205 and remotely output to the wireless phone 270. 
 

Enzmann ’555 at claim 5 
The method of claim 2, wherein the activation states of the hearing aid comprises: a hearing aid mode, 
wherein the ambient noise is fixed by a DSP processor and out put directly to a user; and an ear bud 
mode, wherein the ambient noise is reduced in volume and mixed with a noise signal transmitted from the  
cellular phone. 
 

Enzmann ’555 at claim 6 
 The method of claim 5, wherein the noise signal transmitted from the cellular phone is fixed according to 
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desired characteristics prior to mixing with the ambient noise. 
 

Enzmann ’555 at claim 7 
 The method of claim 6, wherein the desired characteristics are determined by stored frequency maps, 
such that the frequency maps are created based on at least the user's hearing characteristics, the cellular 
telephone's operating characteristics and the ambient noise level. 
 

Enzmann ’555 at claim 13 
 A source control module comprising: a digital switch; an memory device; and a digital logic unit, 
wherein digital logic contained within is arranged to produce a compensation characteristic. 
 

Enzmann ’555 at claim 14 
 The source control module of claim 13, wherein the compensation characteristic is applied to input 
signals from an outside source to fix the input signals to an optimal format. 
 

Enzmann ’555 at claim 15 
 The source control module of claim 14, wherein the digital logic unit contains an amplification chart, the 
amplification chart comprising frequency maps indicating at least: a user's current hearing characteristics; 
a desired hearing characteristic; a cellular telephone operating characteristic; and a speaker characteristic 
indicative of the operation attributes of a speaker of a hearing aid. 
 

Enzmann ’555 at claim 16 
 The source control module of claim 14, wherein the compensation characteristic is made from a 
combination of the user's current hearing characteristics, the desired hearing characteristic, the cellular 
telephone operating characteristic and the speaker characteristic. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
A POSITA would have further been motivated to combine DHA Systems with the teachings of 
Enzmann ’555 to meet the claim limitations with reasonable expectation of success for the reasons described 
above with respect to claim [8a].  
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To the extent that DHA Systems, Anderson ’783, and Enzmann ’555 do not disclose any elements of this 
claim limitation, it would have been obvious to a person having ordinary skill in the art to combine, with the 
teachings of DHA Systems, Anderson ’783, and Enzmann ’555 those elements, as known to them or as 
disclosed by other prior art identified in the cover pleading. 

77. A hearing enhancement 
apparatus as recited in claim 62, 
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. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 62, 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 above at claim [30a]. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

78. A hearing enhancement 
apparatus as recited in claim 77, 
wherein the hearing enhancement 
apparatus assists in measuring the 
user's hearing. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 77, wherein the hearing enhancement apparatus assists in measuring the user's hearing.” 
The Digital Hearing Aids of the DHA Systems (e.g., “the hearing enhancement apparatus”) are used to adjust 
hearing parameters based on the user’s hearing capabilities on an external personal manager system based on 
a hearing test conducted through the Digital Hearing Aids . The following citations show examples of where 
DHA Systems practice this limitation. 
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Phonak – Perseo Brochure at Page 5 

 
Phonak – Perseo Brochure at Page 7 
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Phonak – Perseo Brochure at Page 10 

 
Phonak – Perseo Brochure at Page 11 
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Phonak – Collections 2002 Product List at Page 22 

 
Phonak – Media Release re Product Offerings in F2003/2004 at Page 2 
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Phonak – Online Interview re Perseo (April 7, 2003) at Page 2 

 
Oticon – DigiFocus Compact User Instructional Brochure at Page 2 
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Oticon – DigiFocus Compact User Instructional Brochure at Page 4 

 
Oticon – DigiFocus White Paper (1996) at Page 9 
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Oticon – DigiFocus White Paper (1996) at Page 1-0 

 
Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 

 
Oticon – News Release re Audiologists Test Breakthrough In Hearing Care (June 19, 2006) at Page 2 
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Oticon – Products Index at Page 1 

 
 

To the extent DHA Systems do not explicitly disclose this claim limitation,  Anderson ‘783 discloses a 
system that measures (e.g., tests) a user’s hearing. The following citations show examples of where 
Anderson ’783 discloses this limitation. 
 

Anderson ’783 at Abstract 
A hearing aid or audio communication system includes an earpiece (10) that can be hidden in the ear 
canal, and which communicates wirelessly with a remote processor unit, or RPU (16), that enhances audio 
signals and can be concealed under clothing. Sounds from the environment are picked up by a microphone 
(12) in the earpiece and sent with other information over a two-way wireless link (17) to the RPU (16). 
The wireless link (17) uses microwaves for component miniaturization. Furthermore, use of radar 
technology to implement the wireless link (17), with an RPU (16) interrogator and earpiece (10) 
transponder, reduces earpiece size and power, as no microwave oscillator is needed in the earpiece (10). 
Optional secondary wireless link circuitry (19) can be used between the RPU (16) and a cellular telephone 
system or other sources of information. Electronic voice recognition and response can control system 
operation. 
 

Anderson ’783 at 1:5–18 
The present invention is directed to hearing aids, and in particular to a hearing aid having an earpiece 
housing worn in or at the ear and a remote processor unit (RPU) worn by or located near the user that 
wirelessly receives signals from and transmits signals to the earpiece. The present invention is also 
directed to the use of hearing aid systems as wireless communication devices for hands-free cellular 
telephone and mobile radio communication "handsets," covert operation and control of hearing aids, 
hearing protection and noise cancellation simultaneous with binaural hearing aid functions, hearing test 
equipment, location of misplaced hearing aid system components and wireless cochlear implants. 
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Anderson ’783 at 1:21–28 
In the prior art, a basic hearing aid without remote control is a self-contained earpiece comprising a 
microphone, speaker and associated processor electronics. In such hearing aids, the earpiece microphone 
converts acoustic waves into electrical representations of the acoustic waves, the electrical signals are 
amplified by the earpiece processor electronics and converted back into acoustic waves by the earpiece 
speaker. 
 

Anderson ’783 at 1:50–65 
The present invention uses an audio path that is different from the audio path used by devices in the prior 
art. The present invention uses a primary two-way wireless link (not a one-way link as in the prior art) 
between an earpiece worn in or at the user's ear and an RPU worn by or located near the user. In the 
present invention, audio signals from the environment are picked up by a microphone in the earpiece (not 
a hand-held microphone as used by wireless hearing aids in the prior art) and transmitted over the primary 
two-way wireless link to the RPU (instead of going to processor electronics contained in the earpiece, as 
in basic hearing aids known in the prior art), where the audio signals are enhanced according to the user's 
needs before transmission over the primary wireless link to the earpiece. Signal processing is performed 
in the RPU rather than the earpiece to take advantage of relaxed size and power constraints. 
 

Anderson ’783 at 2:20–39 
It is an object of the present invention to provide a new and useful auditory aid for hearing-impaired 
persons (i.e., those having certain residual hearing) by removing audio signal enhancement functions from 
the earpiece and placing them in an RPU. Use of an RPU provides several advantages over systems that 
attempt to place all system capabilities within the earpiece. The RPU approach allows a simple earpiece 
design comprising a miniature low-power wireless transceiver, microphone and speaker. Note that the 
speaker is also known in the hearing aid art as a "receiver," but the term "speaker" is used here to avoid 
confusion (similarly, the term "talker," not "speaker," is used to describe a human producing vocal 
sounds). The resulting earpiece is extremely small, can be hidden from view in the ear canal if desired, 
and allows complete freedom of movement when a primary two-way wireless link to the RPU is used. 
Processing for all major system capabilities, such as amplification and other forms of signal enhancement, 
takes place in the RPU where size and power constraints are relaxed, leading to a cost-effective design. 
 

Anderson ’783 at 2:60–3:5 
A further object of this invention is to provide some degree of protection for the residual hearing 
capability of a hearing-impaired user (or a non-impaired user who wishes to avoid impairment) in a 
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wireless hearing aid system having the simultaneous capabilities of noise cancellation and binaural 
processing (e.g., directionality). Other objects of the invention are to provide a convenient means for 
testing a user's hearing capability without the need for additional equipment, to assist users in the location 
of misplaced hearing aid system components, and to provide profoundly deaf cochlear implant patients 
with a wireless system allowing improved freedom of movement compared to existing wire-connected 
systems. 
 

Anderson ’783 at 5:3–21 
During normal operation, speech signals from a nearby talker (and other signals in the ambient audio 
environment) are picked up by the earpiece wireless microphone 20 and transmitted to the RPU FM 
receiver 24. The RPU FM receiver 24 output level may be adjusted using the RPU FM receiver 24 volume 
control. The resulting electrical waveform representing signals from the nearby talker travels through the 
DPDT switch 25, which is set to the lower position as shown in FIG. 2, to the signal enhancer 26. The 
signal enhancer 26 may be, for example, a voice changer device that varies the pitch of a received speech 
signal according to the setting of pushbutton controls located on the RPU signal enhancer 26. The speech 
signal's pitch can then be raised or lowered as desired to help compensate for a user's hearing loss relative 
to a particular talker's voice characteristics. The modified speech signal travels from the RPU signal 
enhancer 26 to the RPU FM transmitter 27, and finally to the earpiece headset 21 receiver where the 
signal is converted to acoustic waves heard by the user. 
 

Anderson ’783 at 22:11–61 
Stand-alone earpiece operation: If an earpiece cannot communicate with an RPU for any reason, stand-
alone earpiece operation as a CIC hearing aid is generally desirable. Examples include occasions where 
the RPU must be turned off by pushing the RPU power-off key 78 (e.g., situations where operation of 
wireless transmitters is prohibited such as aircraft takeoffs and classified military briefings), RPU battery 
or other RPU electronics failure, misplacement of an RPU, and primary wireless link 17 interference. 
Note that a microphone located in the earpiece 10 is preferred to a body-worn microphone, since only an 
earpiece microphone 12 can be used to provide the desired default CIC hearing aid function (earpiece 
microphones also provide superior audio localization capabilities as the microphone moves with the user's 
head, and provide reduced wind and clothing noise compared with body-worn microphones). Parameters 
that control the stand-alone earpiece operation are stored in the earpiece CIC default parameter storage 
870, which is accessed by the ASIC 845 to implement the desired stand-alone functions as described 
earlier. CIC default parameters include, but are not limited to, settings for the nominal and maximum 
allowable earpiece volume. Other information contained in the default parameter storage 870 includes, but 
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is not limited to, the communication address and L/R (left/right) selection bit. To ensure that the CIC 
default parameter storage information cannot be changed inadvertently, changes are only allowed when 
the earpiece is not in use as, for example, when the earpiece battery 860 is being charged. A battery 
charging detector 840, that is sensitive to the high-level magnetic induction fields commonly used for 
earpiece battery charging, indicates to the ASIC 845 that the default parameter storage 870 values may be 
changed upon receipt of an appropriate command from the RPU. Specifically, to change information in 
the earpiece CIC default parameter storage 870, a user first activates the earpiece battery charging system, 
e.g., by placing the earpiece in a recharger/storage tray well known in the art. The 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. The DSP 948 causes the 
RPU to transmit an interrogation with a reserved address code to which all earpieces being charged within 
the communication range of the RPU are receptive. The information that is to ultimately be loaded into 
the earpiece default parameter storage 870 is then transmitted by the RPU using the auxiliary bit field of 
many successive interrogations, said interrogations are received by the earpiece, and the desired 
information is loaded into the CIC default parameter storage 870 under control of the ASIC 845. 
 

Anderson ’783 at 25:15–27 
To obtain solicited information, user requests are processed in a variety of means well known in the art, 
including inputs via one or more pushbuttons on the RPU and voice recognition computer programs 
implemented in the RPU electronics. Voice recognition can be used almost exclusively, if desired, thereby 
eliminating nearly all RPU pushbutton controls. Voice commands recognized by the RPU can cause the 
RPU to initiate actions such as changing hearing aid parameter settings (e.g., volume), or activate 
appliances and environmental controls (e.g., aids for the physically handicapped) in a distributed wireless 
network via the secondary wireless link. 
 

Anderson ’783 at 27:4–24 
Hearing test: The present invention allows hearing tests to be performed via the earpiece normally worn 
by the user, without the need for additional expensive test equipment. All signal generation capabilities 
necessary to perform hearing tests are available in the hearing aid system comprising an earpiece 10 and 
RPU 16. Specifically, the RPU DSP 948 can be used to generate tones of varying frequencies and 
amplitudes, as well as other signals known to be useful for hearing test purposes (e.g., nonsense syllables) 
that are converted to acoustic waves by the earpiece. Such tones are used 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. Note that the hearing test program 
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that controls the RPU DSP 948 during the hearing test can be temporarily stored in the RPU DSP 948 for 
the duration of the test, then deleted upon completion of the test to allow re-use of RPU DSP 948 memory 
resources during normal operation. The hearing test program may be loaded into the RPU DSP 948 
through the secondary wireless link 944 or a wired peripheral link 950. 
 

A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim [8a].  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

79. A hearing enhancement 
apparatus as recited in claim 62, 
wherein information regarding the 
at least one hearing characteristic 
of the user is wirelessly received 
and stored in the hearing 
enhancement apparatus. 

DHA Systems and Anderson ‘783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 62, wherein information regarding the at least one hearing characteristic of the user is 
wirelessly received and stored in the hearing enhancement apparatus.” 
See above at claim 24. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 24. 
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

81. A hearing enhancement 
apparatus as recited in claim 62, 
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 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 62, 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 above at claim 16. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16. 
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environment of the apparatus so as 
to provide noise cancellation. To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 

would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783, those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 

82. A hearing enhancement 
apparatus as recited in claim 81 
further comprising 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. 

DHA Systems and Anderson ’783 expressly or inherently disclose “[a] hearing enhancement apparatus as 
recited in claim 81 further comprising 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 above at claim 81. 
A POSITA would have been motivated to combine DHA Systems with the teachings of Anderson ’783 to 
meet the claim limitations with reasonable expectation of success for the reasons described above with respect 
to claim 16.  
To the extent that DHA Systems and Anderson ’783 do not disclose any elements of this claim limitation, it 
would have been obvious to a person having ordinary skill in the art to combine, with the teachings of DHA 
Systems and Anderson ’783 those elements, as known to them or as disclosed by other prior art identified in 
the cover pleading. 
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