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Invalidity of 11,644,693 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. 11,644,693 (‘693
patent”) and qualify as prior art to the 693 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 693 patent.

The chart below illustrates how exemplary DHA systems render the Asserted Claims of the *693 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 Smartlink SX transmitter (“Phonak system”), which were sold, on—sale, in public use, or otherwise publicly
available at least as early as March 2004. The Phonak system is evidenced by, for example, the Phonak Perseo Brochure, Phonak SmartLink SX User
Guide, Phonak — SmartLink RX — FM Systems Brochure, and Phonak — MicroLink User Guide, which published at least as early as the earliest
claimed priority date of the 693 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
Smartlink SX 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: Oticon Philips, Phonak, Siemens, Sonic Innovations, and Widex.

» Receivers: Phonak: MicroLink (MLx S, ML 8, MLxi, ML3-ML7), MicroVox RX2

* Transmitters: Phonak: SmartLink, SmartLink SX, Campus S, ClearCall, SoundPilot FM, WatchPilot Classic, WatchPilot Elegance, MAXX,
EduLink, 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.

In particular, Defendant may rely on information obtained through at least the following third-party subpoenas:

Subpoena to Blackberry Corporation, dated May 14, 2026

Subpoena to GN Audio USA Inc., dated May 14, 2026

Subpoenas to International Business Machines Corp., dated May 14, 2026
Subpoenas to WS Audiology USA, Inc., dated May 13, 2026

Subpoenas to Sonova USA, Inc., dated May 13, 2026

Subpoenas to Semtech Corp., dated May 13, 2026

Subpoenas to Plantronics, Inc., dated May 13, 2026

Subpoenas to Nuance Communications Inc., dated May 13, 2026

Subpoenas to Oticon Inc., dated May 28, 2026

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 693 patent invalid, for example, for the same reasons and in the same ways as set forth in Exhibits B-1 and B-2:

U.S. Patent No. 5,721,783 (“Anderson” or “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).

U.S. Patent No. 7,245,730 (“Enzmann” or “Enzmann *730”) was filed on January 13, 2003, published on July 15, 2004, issued on July 17,
2007, and is thus prior art under at least 35 U.S.C. §§102(a) and (e). Enzmann *730 issued from U.S. Application No. 10/341,293, which was
published as U.S. Patent Publication No. 2004/0136555 (“Enzmann ’555”’). Enzmann *730 and Enzmann ’555 both qualify as prior art and
have corresponding disclosures, and citations herein to Enzmann *730 includes and incorporates by reference citations to the corresponding
disclosures in Enzmann ’555.

U.S. Patent No. 7,187,960 (“Abreu” or “Abreu *960") was filed on April 22, 2003, claims priority to a provisional application filed on April
22,2002, and published on March 25, 2004, and is thus prior art under at least 35 U.S.C. §§102(a) and (e).

U.S. Patent No. 7,620,433 (“Bodley” or “Bodley ’433”") was filed on January 15, 2003, published on July 15, 2004, and issued on November
17, 2009, and is thus prior art under at least 35 U.S.C. §§102(a) and (e).

U.S. Patent No. 7,046,230 (“Zadesky” or “Zadesky *230”) was filed on July 1, 2002, published on April 24, 2003, and issued on May 16,
2006, and is thus prior art under at least 35 U.S.C. §§102(a), (b), and (e).
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U.S. Patent No. 6,671,379 (“Nemirovski” or “Nemirovski >379") was filed on July 31, 2001, and issued on December 30, 2003, and is thus
prior art under at least 35 U.S.C. §§102(a), (b), and (e).

U.S. Patent Publication No. 2005/0058313 (“Victorian” or “Victorian *313”) was filed on September 11, 2003, and published on March 17,
2005, and is thus prior art under at least 35 U.S.C. §§102(a) and (e).

U.S. Patent No. 7,150,526 (“Jannard” or “Jannard ’526) was filed on July 28, 2003 and is thus prior art under at least 35 U.S.C. §§102(a) and
(e).

WIPO Publication No. W0O2001054458 (“Eaton” or “Eaton ’458”) was filed on January 18, 2001, and published on July 26, 2001, and is
therefore prior art under 35 U.S.C. § 102(b).

WIPO Publication No. 2004/093490A1 (“Hollemans” or “Hollemans *490”) was filed on April 15, 2004, and claims priority to a PCT
application filed on April 18. 2003, and is thus prior art under at least 35 U.S.C. §§102(a) and (e).

U.S. Patent Publication No 2005/0136839A1 (“Seshadri 839 or “Seshadri”’) was filed on October 27, 2004, claims priority to a provisional
application filed on May 28, 2003, and published on June 23, 2005, and is thus prior art under at least 35 U.S.C. §102(e).

U.S. Patent Publication No 2005/0226446A1 (“Luo ’446” or “Luo”), filed on April 8, 2004 and published on October 13, 2005, and is thus
prior art under at least 35 U.S.C. §102(e).

U.S. Patent No. 7010332B1 (“Irvin *332” or “Irvin”), filed on February 21, 2000, was patented on March 7, 2006, and is thus prior art under
at least 35 U.S.C. §102(e).

U.S. Pat. No. 6,373,942 (“Braund”) was filed on April 7, 2000 and issued on April 16, 2002, and is thus prior art under at least 35 U.S.C. §§
102 (a), (b), and (e).

U.S. Pat. No. 7,979,035 (“Griffin”) was filed on Dec. 4, 2007 with a priority claim to Nov. 7, 2000, and is thus prior art under at least 35
U.S.C. § 102 (e).

U.S. Pub. No. 2003/0068057 (“Miller”) was filed on Oct. 6, 2001 and published on Apr. 10, 2003, and is thus prior art under at least 35
U.S.C. §§ 102 (a), (b), and (e).

U.S. Pat. No. 4,955,729 (“Marx”) was filed on Mar. 29, 1988 and issued on Sep. 11, 1990, and is thus prior art under at least 35 U.S.C. §§
102 (a), (b), and (e).

U.S. Pat. No. 7,542,012 (“Kato”) was filed on June 16, 2005 with a priority claim to Dec. 22, 2003 and issued on Jun. 2, 2009, and is thus
prior art under at least 35 U.S.C. § 102(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 systems, 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
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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.

Defendant expressly reserves the right to rely on additional prior art references to demonstrate that certain features were well known in the art and
would have been obvious to a POSITA as of the effective filing date of the 693 patent, e.g., to the extent the references cited in the accompanying
chart are argued or found not to expressly teach or suggest such features. For example, use of directional microphones in headworn devices, e.g., for
voice recognition, receipt of audio commands, sensing of environmental sounds, and noise cancellation were well known features, and it would have
been obvious to a POSITA to combine them with those of the DHA systems for the reasons set forth below. For example, Braund discloses well-
known aspects of using a microphone for voice recognition (see, e.g., Braund at 3:47-58, 6:23-27, 8:55-61) and rechargeable battery features (see,
e.g., Braund at 9:6-7), as recited in at least claims 17, 25, 26, 52, 83, and 72. Griffin discloses well-known aspects of directional microphones for
noise cancellation (see, e.g., Griffin at 4:21-39) and rechargeable battery features (see, e.g., 4:21-5:8, 9:26-33), as recited in at least claims 6-12, 17,
50, 51, 53, 61, and 64-72, 25, 26, 52, and 72. Miller discloses well-known aspects of directional microphones for noise cancellation (see, e.g., Miller
at paras. [0044]-[0045], [0062]), as recited in at least claims 6-12, 17, 50, 51, 53, 61, and 64-72. Other well-known features include use of sensors in,
on, or with headworn devices, e.g., to determine if/when headworn devices were being worn. For example, Marx discloses well-known aspects of
using sensor data to determine if a device is being worn and modifying operation of the device based on that determination (see, e.g., 3:34-4:12), as
recited in at least claims 23, 54, 55, 56, 57, and 73. For further example, Kato discloses well-known aspects of including an accelerometer in a head
worn device (see, e.g., 35:3-9), as recited in at least claim 30.

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. Defendants do not agree that such interpretation is proper and reserve the right to argue that the mapped actions do not infringe any
claims of the *693 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 *693 patent, the claims are invalid for at least the reasons set forth herein.

Claims Prior Art

1[pre]. A personal audio system DHA systems, alone or in view of Anderson or Enzmann, expressly or inherently discloses “[a] personal
operable to at least generate audio system operable to at least generate customized audio output.”

customized audio output,

comprising:
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Claims

Prior Art

Phonak - Hearing Aid Museum re SmartLink SX FM System at Page 1

The SmartLink 5¥ was a three-in-one
device: an FM transmitter, a mobile
phone blustooth link and hearing aid
rernote control. The SmartLink 5X
viorked with all Phonak's hearing aids
bBeginning with the Persen, Claro and
Supera,

Phonak - SmartLink SX - FM Systems Manual at p. 3

Smartlink, based on Phonak breakthrowgh digital FM
synthesizer techmology, now enables people with a
hearing impairment and those with normal hearing to use
the same communication tools with equal effectiveness.
Smartlink is @ communication gateway to all situations
where understanding perfectly, all of the time, is key. The
unigue innovation, Smartlink, meets the needs of people
with hearing loss, giving them access to effective
communication in difficult situations and to the many
advantages off modern communication tools, via one
device.

Apple Inc.
Apple v. IngenioSpec
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Claims

Prior Art

Phonak - SmartLink SX - FM Systems Manual at p. 4

Audio input

Apple Inc.
Apple v. IngenioSpec
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Claims

Prior Art

Phonak - SmartLink SX - FM Systems Manual at p. 10

Bluetooth FM Signal

Bluetooth Speech

Press to accept call Press to end call

Apple Inc.
Apple v. IngenioSpec
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Claims

Prior Art

Phonak - SmartLink SX - FM Systems Manual at p. 14

The gateway to communication

« The only FM system witth digital synthesizer

» (Cellular phone access via Bluetooth

# Integrated remote control for hearing instruments
* [Ergonomic design with visual controls

* State-of-the-art energy management

Phonak - SmartLink SX User Guide at p. 6

This unigue combination of an FM transmitter, mobile
phone link and hearing instrument remaote control is
the gateway to a completely new hearing experience.

Apple Inc.
Apple v. IngenioSpec

Page 8 of 385
EX1045 Page9
IPR2026-00340




Claims

Prior Art

Phonak - SmartLink SX User Guide at p. 32

Speak imito
here

Caller's woire
audible here

—

Bluetooth Radio signal

Phonak - SmartLink SX User Guide at p. 47

Connected Also recommended for:
to a television - CD players and other
audio equipment
- Computers with
an audio output
- MF3 players
Microphone setting:
none In practical use:

—
Antenna: Ny
Short antenna

Phonak - SmartLink SX User Guide at p. 58

The Smartlink is used by hearing-impaired people.
To operate the SmartLink, BTE hearing instruments
with Microlink receivers are required.
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Claims

Prior Art

Phonak — Perseo Brochure at Page 5

The Science of PersonalLogic*

Phonak has applied knowledge from new research and past experience to add a new dimension of individualized logic to

automatic hearing systems — Personal Logic. Combining new and proven features, Personal Logic optimizes the

functioning, operation and fitting of hearing systems for each indrvidual user.

Thanks to PersonalLogic, Perseo takes customization to a level beyond “custom-fitted” related to individuzal hearing loss.

The new digital system from Phonak is the first heanng system with customized automatic operation, as opposed

to operation based on factory set, unchangeable rules. Now, Perseo gives hearing professionals control over automatic

operation, allowing them to provide clients with a heanng system “custom-tailored” to their personal heaning requirements

and tastes.

Phonak — Perseo Brochure at Page 15

The perfectly integrated communication system

FM MicroLink

M technology has allowed thousands of
children to participate in standard education
settings and to be actively involved in social
activities. Phonak pioneered this development
and the integration of FM into hearing
instruments to produce communication
systems that are effective in even the most
demanding situations. Since the innovation
of miniaturized Phonak MicroLink systems,
M has become an important solution also
for adults with a high communication need

in work and lcisure environments.

All Perseo BTEs have been designed to
incorporate MicroLink with its fully integrated
appearance and operation. This integrated
system is unique to Phonak.

Speech-to-Noise Ratio (SNR) as a function of distance between speaker and listener

+20dB 0dB -8.dB
In noise as the i +30 == Speech
distance between the intensity
speaker and listener B0 +20
increases the SHR de- N — Ambient
creases dramatically. 70 ~ +10 noise level

&0 I~ 0 60 dB SPL

™=
50 [ -0
dB SPL SHR (dB)
20 cm 1.5m 4m

Speech-to-Noise Ratio without FM is distance dependent

15m ) 4m ,
|—| T 1

\-.\‘:.':\\ 7= \-_\\?\\\ \-_\\,\\ RO W
) | Y ) M) ) )

Without FM 5NR = -3 dB

=

Without FM SNR = 0 dB
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Claims

Prior Art

Phonak — Perseo Brochure at Page 26

Perseo 11 Perseo 12
’
Digital micraphane Digital microphone
Volume control
OFTIONS OFTIONS
TacTrunic switch TacTronic switch
Control beeps. Control beeps
Ear Simulator data Ear Simulator data
45 4B max. gain 50 4B max. gain
119 d8 SPL max. output 119 dB SPL max. output
2ccdata 2 e data
35 dB max_gain 40 dB max_ gain
108 dB SPL max output 108 dB SPL max. output
@ aun
bl 5
il o
= =
= =
] =
= =
= =
= £l
B
= El
% =
il ™
s lrsa lson hoon |soo oo lis lsa lson hooo boo oo s

Perseo 22

*»

Telecoil

OFTIONS

TacTranic switch

Control

Remote contral WatchFilotz
and SoundFilot

Ear Simulator data

58 dB max. gain
18 dB SPL max output

an

Apple Inc.
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Claims

Prior Art

Perseo 23 dAZ

‘Adaptive digital AudioZoom
Telecoil

OPTIONS
TacTraric switch

Contrel beeps

Remote control Watchfilot2
‘and SoundFilot

Ear Simulator data
56 0B max gain
118 dB SPLmax output

2 ce data
48 4B max. gain
108 dB SPL max output

14
H

Perseo 111 dAZ
Perseo 111 dAZ FM

M solutions
‘Adaptive digital AudiaZoom
Telecail

TacTronic switch

OFTIONS.
Control beeps

Remote cantrol WatchPilot2
and ScundFiot

Ear Simulator data
54 dB max gain
127 dB SPL max: cutput

2 e data’

47 dB max. gain
121 dB SPLmax. cutput

LS

Phonak — Perseo Brochure at Page 27

Perseo 211 dAZ
Perseo 211 dAZ FM

FM solutions
Adaptive digital AudiaZoom
Telecail

TacTrunic switch

OPTIONS
Contral beeps
Remote control WatchPilotz
and SoundFilot

Ear Simulatar data
62 d8 max gain
130 dB SPL max output

2 ce data”
55 d8 max gain
125 dB SPL max. cutput

EEEEEEEN

ol ol ol ] o] ol ol

W

™

EEEEEEEEEEER

]
T

lizo hocs |00 s 12

has bso o hoon laoce leown e

s oo leos heon been bews 1e
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Claims Prior Art

Phonak — Perseo Brochure at Page 28

Perseo 311 dAZ Forte 4
Perseo 311 dAZ Forte FM Remote controls FM Transmitters

.[
.
FM solutions HandyMic*
Adaptive digital AudiaZoom

Telecail
TacTronic Switch

OFTIONS
Control beeps

Remate control WatchFilatz
and SoundFilot

Ear Simulator data
72 dB max gain
135 dB SPL max output

2ecdats®
65 dB max. gain
130 4B SPL max.output

TelCom™
w

SC T T T 1

L I |

T T T 1
m [ ==k
= /
w
=
w

=
%

e

s boso leo hose baeoo oo e SoundPilot™ Campus 5*

Phonak — Microlink User Guide at p. 24

MicroLink ML x can be used with Behind-The-Ear (BTE) heanng
instruments from several different manufacturers.

Phonak — Microlink User Guide at p. 52

The HandyMic and MicroVox TX2 are used by heanng impaired
people. To operate the HandyMic and MicroVox TX2, heaning
instruments with FM receivers (e.g., Microlink) are required. The user
benefit of FM 15 an improved sipnal-to-noise rato which leads to an
optimized speech understanding even o very difficult istening
sIuations.
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Claims

Prior Art

Phonak — Annual Report (2003-2004) at p. 12

In addrtion to the very successtul launch of
Phonak’s new premium product line Perseo in March
2003, the following is a summary of the key product
launches during the past fiscal year:

#«  MAXX and Amio, Phonak’s new entry level

digital products, launched i June 2003;

* Conversa, Unitron Heanng's mid-level digital

product line launched in June 2003;

* Supero +, an enhanced version of Phonak’s

digital high power line, launched n

October 2003;

+  MAXX directional, which adds directional

signal processing to the entry-level product

family, launched in October 2003; and
# |iaison, Unitron Hearing's new high-end

product line, launched in October 2003.

Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With SmartLlink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, a
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leaming development of
children with Auditory Processing Disorder (APD).
Edulink was percenwved very positively within the
medical community and recent classroom tests show
favourable results.

Phonak — Online Interview re Perseo (April 7, 2003) at p. .5
AQ/Beck: Phonak has been a leader in FM technology-is this available for the Perseo
product line?

Dave Fabry/Phenak: Yes, FM can be an integrated solution for the Perseo BTEs and is
compatible with all Phonak transmitters.
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Claims

Prior Art

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

In & nutshell, Perseo is designed for new and experienced users who are looking for a
hearing instrurment with advanced adaptive features, enhanced sound guality, easy
personalization of fitting and choice of user aperation (namely, automatic, manual
program control with Tactronic switch, or via remote control). The choice of one product
over another is dependent on the patiemt's hearing loss, listening n2eds, and prioritization
of size, cost, and available performance features. Phonak provides an entire family of
digital options from Perseo, Claro, Aero, and cur new digital value line that will be
introduced this summer. In addition, Supero is the oenly digital hearing instrurnent
designed specifically for super-power applications.

Phonak — Fitting Guide for MLxi and MLxi Baha at Page 2

LES

Welcome

MiLxi is 2 universal Dynamic FM receiver. Compaible with virtully all
BTE hearing instrument brands and types, it offers unparalleled ease
of nperation and is simply a case of plug and Esten. Featuring totally
automatic DPAl management, it also reduces the need for electra
coustic verification.

Designed to offer the uitimate in performance, MLxi Baha has the
same functianality as Mixi, but incorporates 2 small connectar for
Cochlear’s Intensa, Divina and Compact Baha instraments.

The state-of -the-art, highly miniaturized technology inside MLx/MLxi
Baha enables users to benefit from features never seen before:

= Diymamic Pl
= AutoConnest
= Manitoring

Please read this fitting guide carefully to make sure the Misi]
ML Faha ix well fitted to your custamers hearing system 5o they can
benedfit from all its Features.

The following symbal appears in this uses guide:
.& Important information for the fitier.

Far detailed infermation on using the FM transmitter, which & part of
the averall FM schution, please refer to the appropriste FM transmitter
user quide [ako see www.phonsk.com.

MLxiMLxi Baha are quality products developed by Phanak, the werld
leader im FM technology, innovation and refiability.

2. Instrument description

Universal euro
conmector

Push button

Baha connector

Push battom
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Claims

Prior Art

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

INSEIrgm DynaMic SmmartLink+ Zoamlink+

imapire i 3 Dymamic FM [ChraMic is the Smartlnk: is the Toomlink: & the
trareamitter for teachers and peraround microphone for Pl transmitter for thos FM transmatter for those who

suitabie for wse in both the Mubtilalker whao want nothing knoew what they want.
requbar and spevial schooks Network with imspino. =z than the wery best.

Phonak — Claro 211 Product Information at Page 2

Principle of FM operation

The transmitter wnit is worn by the person speaking, placed in front of

the: sound source or even connected directhy to TW or HiFi

The transmitter unit collects the desired signal and transmits it via radio
waves directly 1o the FM medule integrated in the hearing imstrument.

The incoming FM signal received by the hearing instrument is proceseed

either in accordance with the audiclogical setting of the instrument, prowiding
consistent sound quality or aocording to an individual FM program.

Easylink+

Easylinks mthe
FM tramsmitter that
5 emiest o operate.
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Claims

Prior Art

Phonak SmartLink SX Product Information at p. 1

Product Information

SmartLink* SX

SmiartLink 5X is a compact communication device for people with hearing
loss who lead busy, active lives. The Smarilink 5X incorporates am FM
transmitber with digifal signal processing, a remote control for Phomak
hzaring instruments, and Bluetooth for communication with mobilz phomes.
With its digital frequemcy symthesizer, the Smarflink allows a highly

flexikile choice of aperating frequency. For i L benefit, we
recommiend wsing a Phonak multi-channel FM receiver (2.9, the MLxS or
MLES) that cam be automatically synchronized from the Smartlink.

Phonak MicroLink MLxS Product Information at Page 1

The MictoLink MixS i the first miniaturized FM receiver with a digital frequency synithesizer for Full
multi-frequency fexibility. The reociver features fully automatic, non-contact frequency synchronization
with cither a WallPilot or the Campus 5.

The MicroLink Ml & compatible with all Phonak FM transmitters and the WallPilot, and is recom-
mended for use with this equipment.

MLxS with ETE instrument MLxS with adapter for O pocket processor
Audia shoe
[e. g ASA-MLxS)
; /’/’/
MLx%
1 : Microlink C15
o adapter

Pocket processor
connector cable
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Phonak MicroLink MLxS Product Information at Page.

* Compatibde with most behind- the-ear hearing aids on the market

Phonak — Collections 2002 Product List at Page 29

Phonak’s FM solutions:

For maximum speech intelligibility

Whenever even Latest- t fir

instriaments approach their physical imits - naise.
reverberation, or distance - count an Phonak’s FM
salutions to defiver maximum speech intelligiblity:

The frequent difficulties encountered by hearing
instrument ursers when watching TV and making
phone calks can be avercome with Phonak’s M
technology.

Recommended applications:

Dialag:
For example t home, an 3 busy street,
3t the shopping mall or in a restasrant.

Group discussions:
For example at a family get-together,
in a very noisy restaurant, at business
meeings ar conferences.

Making telephone calls:
The Phonzk FM system provides acress to
the many capabiliies of madem
telecommunizations devices.

Watching TV and listening to music:
Phanak FM provides access to the entire
spectrum of today’s information and
entertzinment technolagies.

Phonak ions i the SNR by 12 to
2048

The FM systems by Phonak can be used with the
majority of commercially available BTE instruments
and cochlear implants.

ﬂ Schools and continuing education:
Far examgle in classes at schoals and
universities, on autings and excursions, in
lectures or on museum tours.

) Tportation:
Far examgle in cars, trains, trams and buses.

Sports of all kinds:
€8] For example when evcsing, plaring gof,
skiing. jogaing o hiking

E Events:
For example at the theater,in concerts, at
‘the mavies, in church services or at
‘community meetings.
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Phonak — Collections 2002 Product List at Page 30

ML, the mast flexible FM receiver ever made, can be used nat only with
Phonak BTEs but also with mast third-party hearing instruments
available on the market today. This is possible thanks to the standard
Eurg connector which simply plugs into the audio shoe of the hearing

instrment.
MLx compatible (Once again, Phonak demonstrates its commitment to innovative
BTE makes: developments that serve hearing-impaired adults and children.
—
oy —
- . L
Audifon Ty S :
| e
Beltone " .
Danavox - '
GN ReSound \ _— T =
| \
Hansaton I 'l.l - = 'E..--"
Interton { | . ; J'_.
Oticon -
Philips Detailed, up-to-date compatibility lists i
Phonak of Phonak's MLx Microlink receiver ’
are available online at =
R_“' on www.phonak.comfmlx
Siemens

Sonic Innovations
Unitron
Widex
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Lewis — Speech perception in noise: directional microphones (2004) at Page 431

All subjects were fit with digital Phonak
Claro 311 dAZ BTE hearing aids hilatarally.
All earmolds had selact-s-vent (5AY) venting
and #13 or 3 mm horn tubing. In addition to
the hearing aids, subjects were fit with
Phonak Microlink ML& FM receivers
bilaterally. These FM receivers attach to the
bottom of a BTE hearing aid and may be
utilized in either the “FM only™ mode, which
attenuates the hearing aid microphone by
20 dB, or in the FM plus hearing aid mode,
which allows for FM input and input of
environmental sounds via the hearing aid
microphones simultanecusly at the same
output level. The Phonak TX3 HandyMic FM
transmitter served as the FM transmitter.
This transmitter has three microphone
options: (1) Wide Angle, which picks up
sounds armving from all directions around the
transmitter microphone equally; (2) Zoom,
which provides reduced amplification to
signals arriving from the rear (cardioid); and
{3} BuperZoom, which provides reduced
amplification to signals originating from the
rear and the sides (hypercardicid). The
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Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Microphone opening Sound hook

Plastic tube

Cover for
programming
plug

Function switch l' Earmould

Battery compartment

Oticon — DigiFocus Description at p. 1

DigiFocuss is available both as behind-the-ear models (BTE) in colowrs which

match the hair tone, and as in-the-ear [ITE} madels which fit discreetly into the
ear.

Apple Inc.
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Oticon — DigiFocus White Paper (1996) at Page 1

DigiFocus is a fully digital hearing instroment built around the digital audio
procassar, [ AP This processor is designed to have a specific functionality
and to comply with & series of physical, acoustical and audiological de-

mands. o

Oticon — Products Index at Page 1

mim -8 100% digital hearing instrument with fully

IO o tomatic operation, DigiFocus offers the ultimate
in speech understanding. Utilising seven one band
amplification to get the most out of the remaining
hearing, DigiFocus is currently the most advanced
hearing Instrumeant on the market.

Oticon DigiFocus — What Users Say About DigiFocus at p. 1

Since January 1596, hundreds of hearing
instrumant users around the workd have
participated in field trials of DigiFocus. They all
hawe varying degrees of hearing loss and had
wormn ofher Instruments for vears, Durlng the
fiald trials, Oticon carefully monilorad their
responses, and the results confirm that
DigiFocus is 8 revalution, mot anky in terms of
technalogy, but also In improving the quallty of
life for paople wha usa il

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

-~

1]
Remote |
Processor
Unit

1=]
A
Cptional
Secondary
Wiralass Link
Circuitry

FIG. |

Page 23 of 385

Apple Inc. EX1045 Page 24

Apple v. IngenioSpec

IPR2026-00340




Claims

Prior Art

Anderson 783 at FIG. 2

Secondary
Wireless Link 29

Remote Processor

Earpiece Unit 23
22~ N -
| [ ez 26 )

|
R, S —— 14

r = | !
| Headset 21 | | FM || Signal NG |
| | F2 | | XMTR Enhancer | |
| :‘/1///' 1 |

— 24 |

; TR RCVR ~
| Wireless ' | DPDT/ |
| Microphone 20 | [ , Cordlessor |
L | Swisch Cellular I
| Telephone |
| Handset 28 |
Lo e e e e e S

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 3:13—18

FIG. 1 is a block diagram system overview illustrating how an earpiece (comprising a microphone, RF
transceiver, dual-use antenna/extractor and speaker) is worn in the ear, communicates via a primary two-
way RF link with an RPU, and also communicates via an optional secondary wireless link to a telephone
system.

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 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
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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
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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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 ’730 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 °730 at 1:63-66

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.

Enzmann °730 at 2:17-23

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.
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Enzmann *730 at 3:11-14
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.

Enzmann °730 at 3:3540
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 *730 at 5:20-30
The signal 226b passed to the op amp 223 is representative of ambient noise in the aided ear bud 200.
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.

Enzmann *730 at 5:34—40
The signal 239, output to the speaker 250, is a combined signal based on inputs from the microphone 205
and the wireless phone 270. The combined signal is made to duplicate the experience of a non-hearing
impaired person, in that the non-hearing impaired person hears a combination of his or her own voice and
ambient noise when speaking into a wireless phone.

To the extent that the DHA systems not disclose any elements of this claim limitation or specific details of
implementation, a POSITA would have been motivated to combine elements of DHA system with features
known to them and/or disclosed in secondary references, including Anderson or Enzmann, to meet the claim
limitations with a reasonable expectation of success. A POSITA would have understood prior art DHA
systems to include features and functionality relating to, for example, a personal audio system that generates
customized output. It would have been obvious to a POSITA to combine Anderson’s and/or Enzmann’s
teachings for at least the reason that it provides additional information to fill in the missing details of well—
known digital hearing aid components and/or functionality. Moreover, such references are readily combinable
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with DHA systems. For example, the Phonak system, and secondary references like Anderson and Enzmann,
share various structural and functional similarities. For example, each discloses ear-worn devices for
providing audio output to a user, and include similar components, such as directional microphones, speakers,
wireless transceivers, control circuitry, a power source for providing power to the device, and altering audio
output. Accordingly, combining the teachings of the Phonak system and Anderson *783 would involve
combining known components to yield predictable results.

To the extent that the Digital Hearing Aid system and/or Anderson and/or Enzmann 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, with the teachings of the Digital Hearing Aid system, those elements, as known to them or as
disclosed by other prior art identified in the cover pleading.

[1a] a pair of ear buds, each DHA systems, alone or in view of Anderson, expressly or inherently discloses “a pair of ear buds, each
configured to be placed in an ear configured to be placed in an ear of a user.”

of a user; and Phonak - SmartLink SX User Guide at p. 32

Speak imio
here
Caller's woire
auditle here
Your woice .
[ €N
| €3
222 | €3
] I — )
Caller's woice
f
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Phonak — Perseo Brochure at p. 8
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Phonak — Perseo Brochure at Page 22

The beauty
of high technol

Perseo* ITEs - hidden beauty

The Perseo family includes a full line of ITEs ranging from the smallest

Perseo 11 CIC to the elegant dual-microphane Perseo 23 dAZ.
Al CIC and ITE instruments, like the BTEs, are fully automatic
and have PersonalLogic. A TacTronic switch is optional
on all ITE models and easily added after fitting

by exchanging battery covers. This is a very simple

and practical means of providing extra control

and additional programs.

In many countries, ITEs are available with Phonak
eShell. These electronically created shells are
hypoallergenic, exceptionally durable and more

easily retained in the wearer's ear.

Original size Persen 11
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

award-winning design with a refined, ergonomic

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211
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Phonak — Perseo Brochure at Page 26

Perseo 11 Perseo 12
’
Digital micraphane Digital microphone
Volume control
OFTIONS OFTIONS
TacTrunic switch TacTronic switch
Control beeps. Control beeps
Ear Simulator data Ear Simulator data
45 4B max. gain 50 4B max. gain
119 d8 SPL max. output 119 dB SPL max. output
2ccdata 2 e data
35 dB max_gain 40 dB max_ gain
108 dB SPL max output 108 dB SPL max. output
@ aun
bl 5
il o
= =
= =
] =
= =
= =
= £l
B
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% =
il ™
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Perseo 22

*»

Telecoil

OFTIONS

TacTranic switch

Control

Remote contral WatchFilotz
and SoundFilot

Ear Simulator data

58 dB max. gain
18 dB SPL max output
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Perseo 23 dAZ

‘Adaptive digital AudioZoom
Telecoil

OPTIONS
TacTraric switch

Contrel beeps

Remote control Watchfilot2
‘and SoundFilot

Ear Simulator data
56 0B max gain
118 dB SPLmax output

2 ce data
48 4B max. gain
108 dB SPL max output

14
H

Perseo 111 dAZ
Perseo 111 dAZ FM

M solutions
‘Adaptive digital AudiaZoom
Telecail

TacTronic switch

OFTIONS.
Control beeps

Remote cantrol WatchPilot2
and ScundFiot

Ear Simulator data
54 dB max gain
127 dB SPL max: cutput

2 e data’

47 dB max. gain
121 dB SPLmax. cutput

LS

Phonak — Perseo Brochure at Page 27

Perseo 211 dAZ
Perseo 211 dAZ FM

FM solutions
Adaptive digital AudiaZoom
Telecail

TacTrunic switch

OPTIONS
Contral beeps
Remote control WatchPilotz
and SoundFilot

Ear Simulatar data
62 d8 max gain
130 dB SPL max output

2 ce data”
55 d8 max gain
125 dB SPL max. cutput
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Phonak — Perseo Brochure at Page 28

Perseo 311 dAZ Forte 4
Perseo 311 dAZ Forte FM Remote controls FM Transmitters

.[
.
FM solutions HandyMic*
Adaptive digital AudiaZoom

Telecail
TacTronic Switch

OFTIONS

Control beeps

Remate control WatchFilatz
and SoundFilot

Ear Simulator data
72 dB max gain
135 dB SPL max output

2ecdats®
65 dB max. gain
130 4B SPL max.output

TelCom™

i o

s boso leo hose baeoo oo e SoundPilot™ Campus 5*

ECERELEEE

Valente - Effect of type of noise and loudspeaker array on the performance at 398

Dillerences: in perfomuance betwesn omnidinectional and direcional microphones
were evaluabed between two loudspeaker condilions [single budspeaker al
1807, dilfuse wsing sighl lbudspeakers sel 457 apart) and s types of noise
[steady-stabe HINT noise; F-Space ™ restaurant nose). Twenty-fve parlicipants
wene fil bilaterally with Phomak Perseo hearing aids using e manulaciore's
recommended procedure. Aller wearnng the hearing sids lor one week, he
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Phonak — Collections 2002 Product List at Page 5

Elite

(Digital Perception

situation

- Adaptive digital AudioZoom
-Fine-scale Moise Canceler: High-resolution 20-band noise

«Claro’s digital sound processing with a human perspective
Pracessing)

- AutcSelect: Excellent speech intelligitility in any listening

control
Digital
me BIE Remote controls
| Claro 11 (Clare 11 dAZ SoundFilot A
Clare 21 dAZ Claro 211 dAZ ‘WatchFilot Elegance
Clar 77 (Clam 311 dA7 WatchFilot Classic
(Clare 111 dAZ FM
Claro 211 dAZ M
(Clar 311 dAZ M

Elite Line features:

- Clear, natural sound with
precise, fully awtomatic volume
contral

- Sipnificantly improved speech
intelligibility even in difficult
listening situations

- Design innovations for all
system companents.

- High lewel of wser convenience

with automatic hearing program
selection

- Innovative high-tech solutions

for Claro system control

- State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.

+ M receiver fully integrated in the

BIE case [Claro dAZ FM)
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Phonak — Collections 2002 Product List at Page 6
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ear But Caro goes a step precisely hom Clarc's ilers work.  or Pogram 2 with Noisehdapt. I naise:

i 2 i i is WoiseAdapt-DFP i the idesl
ping muli-band fitersystems. compates the cochlear excitation  emironments. progeam for masimising

DPP modets the active,loud- patters and this determines. audbiliy in nasy emvironments.
on, PP is et situat al Ko

o
processing in all 20 ciical i iethzpt DPP s design i the.
bancs Puman ear n this way clat hearing in quiet suround-  Fine-scale Noie Canceler - and

digtal AudicZoom feature - to
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Phonak — Collections 2002 Product List at Page 8

ITE instruments

Claro 11 (CIC)

Claro 21dAZ

Claro 22

w
!

-
ZIH[P X!

Peak values G max [ OSPL 50 A5 dB117 dB 5P 58 dB/17 dB SR 58 dB /17 dBl SPL
Features Warlds first digital microphone In_the Far hearing computer with Semi modular Claro In-the Canal
S Adaptive digital Audiofoom [dAT] instrument
Description Digital Perception Frocessing (DFP) Digital Perception Procewsing (PP} Digital Perception Processing [DFP)
AutnSelect (AS] AatoSelect [AS) AioSelect [AS)
Fine-scale Noie Canceler (FNCE Fime-scale Noise Canceler (FNC): Fimescale Noise Canceler (FNC):
3 hearing programs + “mute” Adaptive digital Audicfoom [dAT] 3 hearing programs + “mwie”
Battery size 10 3 hearing programs + “mute” Battery size 317
TacTronic program selection switch Battery siee 317 Telecod
Telerod
Options. Fiotary volume control potentiometer fiemote controls Watchiilot and Fiemate controls Watchlot and
i ik Ean e et Soundfilot IM Soundfilot FM
bown ~ Taclron nic ion switch ~ TacTron nic tion switch
Onfoff switch fbattery cover) Onfoff switch [hattery cover)
Colors: Fink, tan, cocoa, medium Colors: Fink, tan, cocoa, medium
brown brown
L]
Frogrameing o Profle (PP with  Loudses Pesception Profile (LPF) with

Active Respace Unit AR
Fitting formutzs: Phosaik Digital,
Phonak Digital Sk Siope and D51 fifa)

Active Resporse Unit JARLT

Active Resporse Usit ARLT

Fitt i
Phonak Digital St Sope and DSL i)

Phoask Digitl Sk Slpe and U1 ]
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Lewis — Speech perception in noise: directional microphones (2004) at Page 431

All subjects were fit with digital Phonak
Claro 311 dAZ BTE hearing aids hilatarally.
All earmolds had selact-s-vent (5AY) venting
and #13 or 3 mm horn tubing. In addition to
the hearing aids, subjects were fit with
Phonak Microlink ML& FM receivers
bilaterally. These FM receivers attach to the
bottom of a BTE hearing aid and may be
utilized in either the “FM only™ mode, which
attenuates the hearing aid microphone by
20 dB, or in the FM plus hearing aid mode,
which allows for FM input and input of
environmental sounds via the hearing aid
microphones simultanecusly at the same
output level. The Phonak TX3 HandyMic FM
transmitter served as the FM transmitter.
This transmitter has three microphone
options: (1) Wide Angle, which picks up
sounds armving from all directions around the
transmitter microphone equally; (2) Zoom,
which provides reduced amplification to
signals arriving from the rear (cardioid); and
{3} BuperZoom, which provides reduced
amplification to signals originating from the
rear and the sides (hypercardicid). The
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Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Microphone opening Sound hook

Plastic tube

Cover for
programming
plug

Function switch l' Earmould

Battery compartment

Oticon — DigiFocus Description at p. 1

DigiFocuss is available both as behind-the-ear models (BTE) in colowrs which

match the hair tone, and as in-the-ear [ITE} madels which fit discreetly into the
ear.

Apple Inc.
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Oticon — DigiFocus White Paper (1996) at Page 11

Many people find it uncomiostable to be wired to @ computer This “con-
strictod faaling can ho svoided by using the Ot5et programming halt, which
is worn on the shoulder. The programming belt provides cordless infrared
communication between the PG and the hearing instrumsnt while in tho na

Alternatively, vou may use the HI-FRO interface for a wired gnlution

(miSet offars a choice of thees differant views of the fitting. The Audiologieal
View provides a visual gulde to instrument porformance in four |_‘.|.'.|:ill.|. )
sound environments. The Technical View illustrales teaditional technical in-
formation such as coupler data and nsertion gain a1 different inpul levals
with the Binaural View vou sm able (o examine settings for both right and

laft instruments af the same time

Anderson 783 at FIG. 1

Antanna ¥
Extroctor

Ty

Sz, 6 19
e -v-.___ B / ) _ _‘lf—
1] Cptional
- PRemDIE | Secondary
~ rul:e.smr Wirelass Link
Unit Circuitry

FIG. |

Anderson 783 at 3:13-18
FIG. 1 is a block diagram system overview illustrating how an earpiece (comprising a microphone, RF
transceiver, dual-use antenna/extractor and speaker) is worn in the ear, communicates via a primary two-

way RF link with an RPU, and also communicates via an optional secondary wireless link to a telephone
system.
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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 4:30-33

Although the system described here is monaural, it will be clear to those skilled in the art that a binaural
(stereo) system can be constructed based on the same principles as the monaural system.

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

Page 42 of 385
Apple Inc. EX1045 Page 43
Apple v. IngenioSpec  IPR2026-00340




Claims

Prior Art

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 that the DHA systems do not disclose any elements of this claim limitation or specific details of
implementation, a POSITA would have been motivated to combine elements of the DHA systems with
features known to them and/or disclosed in secondary references, including Anderson, to meet the claim
limitations with a reasonable expectation of success. A POSITA would have understood prior art DHA
systems to include features and functionality relating to, for example, a pair of ear buds, each configured to be
placed bilaterally, one in each ear of a user. It would have been obvious to a POSITA to combine Anderson’s
teachings for at least the reason that it provides information to fill in the missing details of well-known digital
hearing aid components and/or functionality, such as speakers, and to improve user experience for users of
digital hearing aids seeking to compensate for their hearing impairment. A POSITA would have understood
this to also include details relating to directional microphones, wireless transceivers, control circuitry, a power
source for providing power to the device, and a mechanical switch for altering audio output. Moreover, such
references are readily combinable with DHA systems. For example, the Phonak system, and secondary
references like Anderson, share various structural and functional similarities. For example, each discloses ear-
worn devices for providing audio output to a user, and include similar components, such as directional
microphones, speakers, wireless transceivers, control circuitry, a power source for providing power to the
device, and altering audio output. Accordingly, combining the teachings of the Phonak system and

Anderson 783 would involve combining known components to yield predictable results.

To the extent that the DHA system 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, with the teachings of DHA systems, those
elements, as known to them or as disclosed by other prior art identified in the cover pleading.
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[1b] a mobile communication
device at least for supporting audio
output, the mobile communication
device configured to store at least
a hearing profile associated with
the user, the stored hearing profile
associated with the user at least
characterizes hearing impairment
regarding the user's ability to hear,

Smart links with Bluetooth

With the inclusion of Bluctooth technology in SmartLink,
Phonak mow enables hearing instrument wearers to
enjoy unrestricted wse of all Bluetooth compatible
cellular phones. One of the major complaints of hearing
impaired people is now history - talking on the telephone
is even easier for them than for people with normal
hearing. Simply synchronizing the Bluetooth telephone
and Smartlink creates the communication path. As
long as the cell phone s within a 10-meter range of
Smartlink, all incoming calls are automatically directed

Phonak — Perseo Brochure at Page 5

DHA systems, alone or in view of Anderson or Enzmann, expressly or inherently discloses “a mobile

communication device at least for supporting audio output, the mobile communication device configured to
store at least a hearing profile associated with the user, the stored hearing profile associated with the user at
least characterizes hearing impairment regarding the user's ability to hear.”

Phonak - SmartLink SX - FM Systems Manual at p. 10

via Smartlink to the hearing instrument. The cell phone
is only needed for dialing outgoing calls Whenever
the cell phone is switched on, the Bluetooth function
remains active for incoming calls, regardless of whether
Smartlink is switched on or off. This guarantees that
telephone calls are not missed, even when the FM
function is not required. When using an extemal audio
input to listen to music, incoming telephone calls have
priority when the cell phone is switched on. The audio
signal is automatically decreased so that the wser hears
the ringing tone clearly.

The Science of PersonalLogic*

Phonak has applied knowledge from new research and past experience to add a new dimension of individualized logic to

automatic hearing systems - Personal Logic. Combining new and proven features, Personal Logic optimizes the

functioning, operation and fitting of hearing systems for each individual user.

Thanks to Personal Logic, Perseo takes customization to a level beyond “custom-fitted” related to individual hearing loss.
The new digital system from Phonak is the first hearing system with customized automatic operation, as opposed
to operation based on factory set, unchangeable rules. Now, Perseo gives hearing professionals control over automatic

operation, allowing them to provide clients with a hearing system “custom-tailored” to their personal hearing requirements

and tastes.

Apple Inc.
Apple v. IngenioSpec
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Phonak — Perseo Brochure at Page 7

Convenience and Comfort Clarity

Perseo is easier to wear and easier to fit Enhanced performance in multiple listening situations
For true “wear and hear” convenience and comfort in u The Clarity Component Enhancement system realized
all situations, Perseo automatic operation is managed in Digital Perception Processing? (DPP2) increases the
by Phonak-exclusive Personal Logic. clarity of speech and environmental sounds.

This breakthrough intelligence for automatic hearing = Rapid-tracking Adaptive digital AudioZoom (dAZ)
instruments responds to acoustics, the listening is automatically activated to improve speech

situation and personal listening preferences. understanding in noisy situations.

Persen is easily programmed for individual needs using = For extra comfort and ease of listening, the Fine-scale
the Listening Situation Manager. Moise Canceler selectively reduces background noise

in 20 channels.

= Optional MicroLink FM provides the ultimate Speech-
to-Moise Ratio enhancement.

Phonak — Perseo Brochure at p. 17
With the development of Perseo, PFG has become significantly easier to use, providing direct access to the benefits of high-tech
hearing systems. PFG for Perseo pre-sets the instrument according to each wearer's heaning ability and needs. The experience
gained over a decade of PFG fittings and extensive field trials is integrated automatically into initial settings. This ensures

maximum spontaneous acceptance.

The wearer immediately feels confident that Perseo is the right choice. This confidence continues even if additional adjustments
are necessary, thanks to the flexibility of the three levels of professional control - Easy with Personal System Managers,

Standard with clustered controls, and Detailed with access to each of the 20 channels.
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Valente - Effect of type of noise and loudspeaker array on the performance at 402

The Phonak fitting software (Version 8.3
‘was used to program the hearing aids. First,
hearing thresholds were entered into the
NOAH sofiware. The manufacturer’s
prescribed “First-Fit™ was calculated from
these hearing thresholds. The default settings
in each of the software “personal system™
menus (provides adjustments to the “First-
Fit”™ for prior experience; occlusion effect and
feedback} were utilized. If the patient
reported occlusion, then this feature was
activated. If feedback was noticed, the
feedback manager was accessed. All hearing

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

Personallogic may be personalized, via the Listening Situation Manager, 1o meet
individual patient preferences for listening in noise. The clinician may select whether
PersonalLogic adapts to noise on the basis of audibility or comfort. Audibility changes to
Moisy situation processing only when speech in noise is detected, but not with speech
alone or noise alone. Comfort adapts WHENEVER noise is present that exceeds a certain
dB level. Are you with me?

Phonak — Fitting Guide for MLxi and MLxi Baha at Page 8

?T_Prngramming npi_inns 7.2 \Using inspiro

7.1 Programming interface

Al receivers can be programmed using the P prograseming imterface:  Milxi, Mlxi Baha can be programmed via inspin:

1. Make swre all equipment is charged or a fresh batteny & inserted L. Make sure 3 fresh battery isi d im the hearing ins
in the hearing instrument. Turn all eguipment on. Turn all eguipment on.

2. Connect the universal recefver to the bearing instrument and insert 2. Conmect the wniversal recetver fo the: hearing instrument, the O speech
it imbo the programming interface. processon, or Microlink CI 5, and place in front of the inspino.

1. Abeays select the option “via the programming imerface” when 1 Always select the oplion “via inspire™ when the B Secoesiane
FM SercessiWare equests commmnication with the receiver. requests commumication with the receiver.

Apple Inc.
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Phonak — Collections 2002 Product List at Page 33

PFG -
new perspectives
in fitting success

Ppe e

(R R

QuickGuide
The versatile, easy-to-use anfine tour through the PFG fitting process.
with access to all optional fitting tools.

Instrument selection wizard
This online assistant recommends the product that best matches the
customer’s needs.

Initial SoundCheck

This is an ideal tool for fast and simple fine tuning of sound quality.
Three controls provide convenient gain and balance settings in the
high- and low-Ffrequency ranges.

Automatic fine tuning
Based on the customer’s hearing perception, the software
autematically computes the most suitable modifications.

Manual fine tuning
A high degree of fitting precision can be attained with this broad
spectrum of parameters in an optimised display format.

Fhanak Sound

The degree of fitting success can be dramatically improved by using
these real-lifie sound clips. All sound examples can be saved on a
computer as MP3 files; they are also available on 2 sound CD.

Froven PFG benefits

= One program for all Phonak hearing compauters

= NOAH compatibile or standalone version

= Detailed help system with in-depth scientific
and technical information

= PG training demo

Page 47 of 385

Apple Inc. EX1045 Page 48

Apple v. IngenioSpec

IPR2026-00340




Claims

Prior Art

Anderson *783 at FIG. 1

-~

1]
Remote |
Processor
Unit

1=]
A
Cptional
Secondary
Wiralass Link
Circuitry

FIG. |
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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
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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 3:42-43
FIG. 9 is a block diagram showing details of an RPU for a full-featured preferred embodiment of the
invention.

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

Similarly, Enzmann *730 discloses storing at least a hearing profile associated with the user that characterizes

a user’s hearing impairment.

Enzmann ’730 at 6:1-11

The digital logic 320 contains a series of devices consisting of multiple identical and separately
identifiable structures built of some mix of combinational logic and sequential elements the sequential
elements being commonly referred to as registers, latches, flip-flops, or shift register latches. These
devices individually or in combination implement a series of activation states and wave patterns that
determine the activation state of the aided ear bud and shapes of the frequency wave output from the
digital logic 320. The functionality of the digital logic 320 is depicted in FIG. 4 as the amplification chart
325.

Enzmann ’730 at 6:12-35

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 “e*” 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 ’730 at FIG. 5
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FIG. 5

Enzmann *730 at 6:44-48
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.

A POSITA would have been motivated to combine the DHA system with the features of Anderson and/or
Enzmann to meet the claim limitations with a reasonable expectation of success. For example, a POSITA
would have understood the disclosures of the Phonak system to teach well-known structures and functionality
associated with a digital hearing aid device, including storing a hearing profile/characteristics for the user
based on the results of the hearing test, i.e., such that the hearing profile/characteristics stores the appropriate
hearing parameters for the user on the ear—level device itself, and using the hearing profile/characteristics to
compensate for the user’s hearing loss, as described above in the citations. A POSITA would have found it
obvious to configure and use an external device, such a mobile communication device, with the functionality
necessary to store a user’s hearing profile, execute algorithms for customizing audio according to that stored
hearing profile, and transmit the processed audio back to the hearing aid device, in order to leverage the
external device’s existing communication hardware and processing capabilities to expand the digital hearing
aid’s functionality to audio signals generated or received by the external device itself, before or instead of
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signals received by the digital hearing aid itself. To the extent the specific details of features/functionality of
similar digital hearing aids are not expressly disclosed, a POSITA thus would have been motivated to look to
other references, like Anderson or Enzmann, to supply these missing details. A POSITA would have
understood that enabling the mobile communication device with such processing capabilities would reduce
power burden and antenna requirements of the hearing aid device and provide an improved user experience
by reducing signal drop outs that users frequently experience with signal being transmitted from the external
device for processing by the digital hearing aid. A POSITA would have understood that this approach would
eliminate the need for large and power-consuming electronics in the earpiece. A POSITA would have had a
reasonable expectation of success in implementing this combination, as wireless communication between host
and ear—level devices and digital signal processing (on the ear—level device for customization according to a
user’s hearing profile and on an external host device for enhancement and acoustic feedback control) were
well—established practices at the relevant time. The combination therefore would have required no more than
the routine application of known engineering techniques and would have predictably achieved the intended
result to configuring the remote device with functionality already existing on the digital hearing aid.

To the extent that the DHA systems and Anderson or Enzmann 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.
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[1c] the mobile communication
device configured to produce
audio output signals customized
for the user based on at least the
stored hearing profile associated
with the user such that the
customized audio output signals at
least compensate for the hearing
impairment regarding the user's
ability to hear,

DHA systems in view of Anderson, expressly or inherently discloses “the mobile communication device
configured to produce audio output signals customized for the user based on at least the stored hearing profile
associated with the user such that the customized audio output signals at least compensate for the hearing
impairment regarding the user's ability to hear.”

Phonak - SmartLink SX - FM Systems Manual at p. 3

Smartlink, based on Phonak breakthrowgh digital FM
synthesizer techmology, now enables people with a
hearing impairment and those with normal hearing to use
the same communication tools with equal effectiveness.
Smartlink is a communication gateway to all situations
where understanding perfectly, all of the time. is key. The
unigue innovation, Smartlink, meets the needs of people
with hearing loss, giving them access to effective
communication in difficult situations and to the mamy
advantages off modern communication tools, via one
device.

Smart connections to
all audio sources

Any external audio input or an external microphone
signal can be transmitted wirclessly via Smartlink to the
hearing instrument, simply by attaching to the smart
interface.

Smart links with Bluetooth

With the inclusion of Bluctooth technology in SmartLlink,
Phonak mow enables hearing instrument wearers to
enjoy unrestricted wse of all Bluetooth compatible
cellular phones. One of the major complaints of hearing
impaired people is now history — talking on the telephone
is ewen easier for them than for people with normal
hearing. Simply synchronizing the Bluetooth telephone
and Smartlink creates the communication path. As
long as the cell phone s within @ 10-meter range of
Smartlink, all incoming calls are automatically directed

Phonak - SmartLink SX - FM Systems Manual at p. 4

Phonak - SmartLink SX - FM Systems Manual at p. 10

via Smartlink to the hearing instrument. The cell phone
is only needed for dialing outgoing calls Whenever
the cell phone is switched on, the Bluetooth function
remains active for incoming calls, regardless of whether
Smartlink is switched on or off. This guarantees that
telephone calls are not missed, oven when the FM
function i= not required. When using an extemal audio
input to listen to music, incoming telephone calls have
priority when the cell phone is switched on. The audio
signal is automatically decreased so that the user hears
the ringing tone clearly.

Apple Inc.
Apple v. IngenioSpec
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Phonak - SmartLink SX - FM Systems Manual at p. 10

Bluetooth

Bluetooth

Press to accept call

Phonak - SmartLink SX User Guide at p. 27

= The Smartlink can be directly conmected to audio
equipment like televisions, CD and MP3 players, and
computers with audio cutputs.

FM Signal

Speech

Press to end call
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Phonak - SmartLink SX User Guide at p. 32

Speak imito
here

Caller's woire
audible here

—

Bluetooth Radio signal

Phonak - SmartLink SX User Guide at p. 47

Connected Also recommended for:
to a television - CD players and other
audio equipment
- Computers with
an audio output
- MF3 players
Microphone setting:
none In practical use:

—
Antenna: Ny
Short antenna
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Phonak — Perseo Brochure at Page 15

The perfectly integrated communication system
FM MicroLink

M technology has allowed thousands of Speech-to-Noise Ratio (SNR) as a function of distance between speaker and listener
children to participate in standard education

settings and to be actively involved in social

+20 dB 0dE -BdB
activities. Phonak pioneered this development
. e In noise as the a0 +30 == Speech
and the integration of FM into hearing distance between the intensity
instruments to produce communication speaker and listener 80 el
increases the SR de- N — Ambient
systems that are effective in even the most creases dramatically. 70 ‘\ +10 noise level
demanding situations. Since the innovation &0 I ) 60 dB SPL
of miniaturized Phonak MicroLink systems, -""-..___ o
50 =
FM has become an important solution also dB SPL SNR [dE)
20 cm 15m 4m

for adults with a high communication need

in work and leisure environments.

All Persea BTEs have been designed to
15m ) 4m ,
incorporate MicroLink with its fully integrated L u L
appearance and operation. This integrated = \\3._ \\\ W )
system is unique to Phonak. ‘e;J/ g .:".l:!}“ }1_1_],!'.,'” :"-:]J,J'-l.! @;
W g 4
Without FM  SNR = 0 dB Without FM  SNR = -8 dB
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Phonak SmartLink SX Product Information at p. 1

Product Information

SmartLink* SX

SmiartLink 5X is a compact communication device for people with hearing
loss who lead busy, active lives. The Smarilink 5X incorporates am FM
transmitber with digifal signal processing, a remote control for Phomak
hearing instruments, and Bluctooth for ication with mobile phomes.

With its digital frequemcy symthesizer, the Smarflink allows a highly
flexikile choice of aperating frequency. For maximum customer benefit, we
recommiend wsing a Phonak multi-channel FM receiver (2.9, the MLxS or
MLES) that cam be automatically synchronized from the Smartlink.

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

The key breakthrough technology in Perseo is PersonalLogic, the first ever automatic control
system that is fitter programmable according to the tastes and preferences of each
individual wearer. Automatic performance has now a new level of intelligence beyond
merely adapting to acoustic changes in the environment. Perseo is the first hearing system
with customized automatic operation, as opposed to operation based on factory settings. It
allows hearing professionals to provide clients with a hearing system “"custom-tailored” to
their perscnal hearing requirements and tastes.

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 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 the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim limitation [1b]. A POSITA would have been further motivated to combine the DHA system with the
features of Anderson in order to leverage the external device’s existing communication hardware and
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processing capabilities to expand the digital hearing aid’s functionality to audio signals generated or received
by the external device itself, before or instead of signals received by the digital hearing aid itself. A POSITA
would have understood the disclosures of the Phonak or other DHA system to teach well-known structures
and functionality associated with a digital hearing aid device, including storing a hearing
profile/characteristics for the user based on the results of the hearing test, i.e., such that the hearing
profile/characteristics stores the appropriate hearing parameters for the user on the ear—level device itself, and
using the hearing profile/characteristics to compensate for the user’s hearing loss, as described above in the
citations. Configuring and using an external device, such a mobile communication device, with the
functionality necessary to store a user’s hearing profile, execute algorithms for customizing audio according
to that stored hearing profile, and transmit the processed audio back to the hearing aid device, would allow
those with hearing impairments to continue using their DHA system simultaneously with their mobile
communication device without sacrificing the benefits provided by the DHA system. A POSITA would have
also understood that enabling the mobile communication device with such processing capabilities would the
reduce power burden and antenna requirements of the hearing aid device and provide an improved user
experience by reducing signal drop outs that users frequently experience with signal being transmitted from
the external device for processing by the digital hearing air, and eliminate the need for large and power-
consuming electronics in the earpiece. A POSITA would have had a reasonable expectation of success in
implementing this combination, as wireless communication between host and ear—level devices and digital
signal processing (on the ear—level device for customization according to a user’s hearing profile and on an
external host device for enhancement and acoustic feedback control) were well—established practices at the
relevant time. The combination therefore would have required no more than the routine application of known
engineering techniques and would have predictably achieved the intended result to configuring the remote
device with functionality already existing on the digital hearing aid.

To the extent that the DHA system and Anderson 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 the DHA
system, those elements, as known to them or as disclosed by other prior art identified in the cover pleading.

[1d] the mobile communication
device configured to produce the
customized audio output signals
using at least signal amplification,
and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “the mobile communication
device configured to produce the customized audio output signals using at least signal amplification.”
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Phonak - SmartLink SX - FM Systems Manual at p. 4

Smart signal processing

For the first time in the industry, Smartlink combines
all of the verified adwantages of digital signal processing
strategies with the proven Phonak miniaturized MicroLink
technology.

SmartLink - the gateway
to crystal-clear sound quality

Phonak - SmartLink SX - FM Systems Manual at p. 6

2 Advanced DSP
processing package:
+ Digital SuperZoom®
* Fine-scale Noise Canceler
# Digital voice enhancement

Phonak - SmartLink SX - FM Systems Manual at p. 9

The Smartlink three-phase signal recognition and audio
processing strategy is the key to creating natural,
crystal-clear sound. In the first phase, the focus of
reception is defined through the choice of microphone
settings. Secondly, the noise cancellation eliminates
disturbing noises detected within the defined beam.
Finally, wpices within the defined beam are enhanced
through digital voice enhancement technology.

Phonak - SmartLink SX - FM Systems Manual at p. 9

Digital voice enhancement

By analyzing the acoustic characteristics of the incoming
sound, the digital voice enhancement feature optimizes
the perceived loudness of the transmitted FM signal.
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Phonak — Perseo Brochure at Page 13

Enhanced sound quality and Speech-to-Noise Ratio

Clarity Component Enhancement - DPP2

Speech clarity depends on both its acoustic properties and the listener's auditory perception. Conventional spectral
enhancement systems consider only the acoustics of sound, not how it will be perceived by the listener. Perseo goes well
beyond this with DPP2, the new generation of Digital Perception Processing. DPP2 with Clarity Component Enhancement is
individualized for each wearer. It analyzes the acoustic and the psychoacoustic characteristics of incoming sound in 20 critical
bands to identify accurately the components that contribute to clarity. It then selectively amplifies them to optimize clarity

for the wearer.
Phonak — Perseo Brochure at Page 13
Digital Perception Processing? (DPP2)

Cochlear Perception Model Clarity Component Enhancement:
Calculate normal perception

- Identify and enhance
Clarity componenis
- Optimize personal perception

cncn:;:trx‘,nt m:::ir:vmt RESU It

Personal Audiogram

Personal Data Mon Clarity Optimal
Calculate personal perception componcnt cochlea stimulation

Loudness Perception Profile

Apple Inc.  EX1
Apple v. IngenioSpec
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Phonak — Perseo Brochure at Page 14

Enhanced comfort in all situations

Fine-scale Noise Canceler in 20 channels

Finely scaled frequency resolution in 20 channels gives
the Fine-scale Noise Canecler (FNC) the most precise
background noise reduction capability. Moise reduction
depends on the relative amounts of speech and noise

in each channel (graph 1) and the importance of each

Input
\H‘HII'II MNaise
m‘ﬂl Speech

Moise
reduction

Graph 1

Anderson 783 at 2:20-39

channel for speech understanding. The FNC in Persen
ensures maximum comfort and ease of listening.
Annoying backgrownd sounds are reduced for comfort
while the important sounds of speech are preserved for

stress—free listening. The maximum amount of noise

Moise
reduction

“““lllll‘l“““‘ Graph 2

Frequency

reduction can be fitter-programmed to match the
individual wearer's tastes and requirements. Thanks
to the dual-base automatic, separate settings can be
made for relatively guiet and nosy situations, ensuring

optimal comfort in multiple situations (graph ).

Frequency

Light
Medium

Strong

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

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim limitations [1b] and [1c].

To the extent that the DHA system and Anderson 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 the DHA
system, those elements, as known to them or as disclosed by other prior art identified in the cover pleading.

[1e] the mobile communication
device configured to transmit the
customized audio output signals to
the pair of ear buds,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “the mobile communication
device configured to transmit the customized audio output signals to the pair of ear buds.”

Phonak - SmartLink SX - FM Systems Manual at p. 3

Smartlink 5K is the first communication device to
incorporate

® Advanced FM features

® Hearing Instrument remote
control

* A Bluetooth link for
cell phone use

Phonak - SmartLink SX - FM Systems Manual at p. 5

Smart FM transmission

The proven Phonak FM technology clearly transmits all
incoming auditory signals from Smartlink to the receiver
attached to the user's hearing instrument.

Phonak - SmartLink SX User Guide at p. 6

This unique combination of an FM transmitter, mobile
phone link and hearing instrument remote control is
the gateway to a completely new hearing experience.
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Phonak - SmartLink SX User Guide at p. 32

Speak imito

Caller's woire
audible here

—

Bluetooth Radio signal

Phonak - SmartLink SX User Guide at p. 39

Answering a call

= Speak directly into the Smartlink. You hear the
caller's woice in both hearing instruments.

Phonak - SmartLink SX User Guide at p. 58

The Smartlink is used by hearing-impaired people.
To operate the SmartLink, BTE hearing instruments
with Microlink receivers are required.

Phonak — Microlink User Guide at Page 2

The desired signal — for example, a speaker’s voice or
the sound from a TV — &= picked up by the microphone
which iz placed near to the source of the sound. The
transmitter sends an FM signal to the receiver, which
immediately relays this to the hearing instrument for
you to hear — crystal clear!

Page 67 of 385

Apple Inc. EX1045 Page 68

Apple v. IngenioSpec

IPR2026-00340



Claims

Prior Art

Phonak — Online Interview re Perseo (April 7, 2003) at p. .5

AQ/Beck: Phonak has been a leader in FM technology-is this available for the Perseo
product line?

Dave Fabry/Phonak: Yes, FM can be an integrated solution for the Perseo BTEs and is
compatible with all Phonak transmitters,

Phonak — Claro 211 Product Information at Page 2

Principle of FM operation

The transmitter wnit is worn by the person speaking, placed in front of

the: sound source or even connected directhy to TW or HiFi

The transmitter wnit collects the desired signal and transmits it via radio
waves directly to the FM module integrated in the hearing imstrument.

The incoming FM signal received by the hearing instrument is procesced

either in accordance with the audiclogical setting of the instrument, prowiding
consistent sound quality or accoeding to an individual FM program.

Anderson 783 at FIG. 1

=] 19

- —
8 Cptional
o FRF‘"'W | Secondary
“a rm:E_!“” Wiralass Link
Unit Circuitry
FIG. |

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
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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 the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim limitation [1b] and [1c].

To the extent that the DHA system and Anderson 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 the DHA
system, those elements, as known to them or as disclosed by other prior art identified in the cover pleading.

[1f] wherein each of the ear buds is | DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein each of the ear buds
configured to receive at least a is configured to receive at least a portion of the customized audio output signals transmitted by the mobile
portion of the customized audio communication device.”

output signals transmitted by the
mobile communication device, and
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Phonak - SmartLink SX - FM Systems Manual at p. 5

Smart FM transmission

The proven Phonak FM technology clearly transmits all
incoming auditory signals from Smartlink to the receiver
attached to the user's hearing instrument.

Phonak - SmartLink SX User Guide at p. 6

This unique combination of an FM transmitter, mobile
phone link and hearing instrument remote control is
the gateway to a completely new hearing experience.

Phonak - SmartLink SX User Guide at p. 32

Speak inlo

Caller's woice
auditile here

e

Bluetooth Radio signal

Phonak — Microlink User Guide at Page 2

The desired signal — for example, a speaker’s voice or
the sound from a TV — 15 picked up by the microphone
which iz placed near to the source of the sound. The
transmitter sends an FM signal to the receaver, which
immediately relays this to the hearing instrument for
you to hear — crystal clear!

Page 70 of 385

Apple Inc. EX1045 Page 71

Apple v. IngenioSpec

IPR2026-00340



Claims

Prior Art

Phonak — Claro 211 Product Information at Page 2

Principle of FM operation

The transmitter wnit is worn by the person speaking, placed in front of

the sound source or even connected directhy to TW ar HiFi

The transmitter wnit collects the desired signal and tramsmits it via radia
waves directly to the FM medule integrated in the hearing imstrument.

The incoming FM signal received by the hearing instrument is procesced

either in accordance with the audiclogical setting of the instrument, prowiding
consistent sound quality or accoeding to an individual FM program.

Phonak MicroLink MLxS Product Information at Page 1

The MictoLink MixS is the first miniaturized FM receiver with a digital frequency synthesizer for Full
multi- frequency fexibility. The reociver features fully automatic, non-contact frequency synchronization
with cither a WallPilot or the Campus 5.

The MictoLink Mix% i compatible with all Phonak FM transmitters and the WallPilot, and is recom-
mended for use with this equipment.

MLx5 with ETE instrument MLxS with adapter for Ol pociet proceszor

Audio shoe
’// IE'g-m M)
. M5
MixS
1 i Microlink O15
- adapter Pocket processor
connectar cable
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Anderson *783 at FIG. 1

Unit Circuitry

I 1=]
1Y ,\\S*Z/LK A !
T - L
N ) \ r“‘f\\{\\\ R a Optional
p gmote '] Secondary
AR w | TOCESSOT =M= i ratass Link
N\ |

FIG. |

Anderson 783 at 3:13-18
FIG. 1 is a block diagram system overview illustrating how an earpiece (comprising a microphone, RF
transceiver, dual-use antenna/extractor and speaker) is worn in the ear, communicates via a primary two-
way RF link with an RPU, and also communicates via an optional secondary wireless link to a telephone
system.

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
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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 4:30-33

Although the system described here is monaural, it will be clear to those skilled in the art that a binaural
(stereo) system can be constructed based on the same principles as the monaural system.

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
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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 the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim limitation [1b] and [1c].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[1g] wherein each of the ear buds
is configured to generate at least a
portion of the customized audio
output for the user in accordance
with at least the portion of the
customized audio output signals
being received.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein each of the ear buds
is configured to generate at least a portion of the customized audio output for the user in accordance with at
least the portion of the customized audio output signals being received.”

Phonak - SmartLink SX User Guide at p. 32
Speak inin

here

Caller's woire
auditle here

=) Callex's woice | /
o~
(33'!2#

Phonak - SmartLink SX User Guide at p. 39

Answering a call

= Speak directly into the Smartlink. You hear the
caller's woice in both hearing instruments.

Page 74 of 385
Apple Inc. EX1045 Page 75
Apple v. IngenioSpec  IPR2026-00340




Claims

Prior Art

Phonak - SmartLink SX User Guide at p. 58

The user benefit of FM is an improved signal-to-noise
ratio, which leads to an optimized speech under-
standing even in very difficult listening situations.

Phonak — Perseo Brochure at Page 13

Enhanced sound quality and Speech-to-Noise Ratio

Clarity Component Enhancement - DPP2

Speech clarity depends on both its acoustic properties and the listener’s auditory perception. Conventional spectral

enhancement systems consider only the acoustics of sound, not how it will be perceived by the listener. Perseo goes well

beyond this with DPP2, the new generation of Digital Perception Processing. DPP2 with Clarity Component Enhancement is
individualized for each wearer. It analyzes the acoustic and the psychoacoustic characteristics of incoming sound in 20 critical

bands to identify accurately the components that contribute to clarity. It then selectively amplifies them to optimize clarity

for the wearer.

Phonak — Microlink User Guide at Page 2

The desired signal — for example, a speaker’s voice or
the sound from a TV — & picked up by the microphone
which is placed near to the source of the sound. The
transmitter sends an FM signal 1o the receiver, which
immediately relays this to the hearing instrument for
you to hear — crystal clear!

Phonak — Claro 211 Product Information at Page 2

Principle of FM operation

The transmitber wnit is worn by the person speaking, placed in front of

the: sound source or even connected directhy to TW or HiFi

The transmitter wnit collects the desired signal and transmits it via radio
waves directly to the FM medule integrated in the hearing imstrument.

The incoming FM sigmal received by the hearing instrument is processed

either in accordance with the audiclogical setting of the instrument, providing
consistent sound quality or aocoading to an individual FM program.
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Phonak — Collections 2002 Product List at Page 5

Elite

(Digital Perception

situation

- Adaptive digital AudioZoom
-Fine-scale Moise Canceler: High-resolution 20-band noise

«Claro’s digital sound processing with a human perspective
Pracessing)

- AutcSelect: Excellent speech intelligitility in any listening

control
Digital
me BIE Remote controls
| Claro 11 (Clare 11 dAZ SoundFilot A
Clare 21 dAZ Claro 211 dAZ ‘WatchFilot Elegance
Clar 77 (Clam 311 dA7 WatchFilot Classic
(Clare 111 dAZ FM
Claro 211 dAZ M
(Clar 311 dAZ M

Elite Line features:

- Clear, natural sound with
precise, fully awtomatic volume
contral

- Sipnificantly improved speech
intelligibility even in difficult
listening situations

- Design innovations for all
system companents.

- High lewel of wser convenience

with automatic hearing program
selection

- Innovative high-tech solutions

for Claro system control

- State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.

+ M receiver fully integrated in the

BIE case [Claro dAZ FM)
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Phonak — Collections 2002 Product List at Page 7

Active and adaptive separation
of speech from noise

The Speech-to-Naise Ratio
(SNR) can only be optimised i
the noise is spatially separated
from the speech signal with
directional microphone
technology. As a pioncer in
multi-microphone technolagies.
Phonak introduced AudioZoom,
a feature which significantly
improves lstening and under-
standing in noisy situations.
enhancing user satisfaction.
Now, Phonck goes a step further
iin the refinement of multi-
microphone technology with
Adaptive digital AuiaZoom:

it seeks, finds. and suppresses
nise automatically.

Fally automatic, fully adaptive
With its unique spatial
processing system, Phonak's
Adaptive digital AugioZoom can
detect noise not anly from
directiy behind, but amywhere in
the rear plane. Whether the
hearing-imgaired person is
moving or the location of the
nbise source changes, the
directional characteristic is
constantly adapted to the
listening situation. In this
manner, the Adaptive digital
AudinZoom automatically
establishes the best possible
SHRL

Twenty-band noise control
Claro comstantty monitars the
Speech-to-Noisz Ratio (SR in
all 20 bands. If a poor SHR is
measured in certain bands, the
Fine-scale Noise Canceler will
rediace gain only in those bands.
The resalt of this precision noise
control is a selertive and
intelligent improvement of the
SNR with only 3 marginal
influence on the speech signal,

Precise and selective

Al frequency bands are
separately analysed and
controlled. Gain is reduced
selectively anly in thase
sands where noise is present.
This high-resalution analysis
and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.

Intelligent
The magnitude of gain reduction
s not constant. In frequency
bands with higher SN and in
bands which are imporeant for
speech intelligibility, gain is
reduced only slightly This
intelligent contral algorithm
reduces the masting and
distractive effects of
background nise. Important
speech information is preserved.
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Lewis — Speech perception in noise: directional microphones (2004) at Page 431

All subjects were fit with digital Phonak
Claro 311 dAZ BTE hearing aids hilatarally.
All earmolds had selact-s-vent (5AY) venting
and #13 or 3 mm horn tubing. In addition to
the hearing aids, subjects were fit with
Phonak Microlink ML& FM receivers
bilaterally. These FM receivers attach to the
bottom of a BTE hearing aid and may be
utilized in either the “FM only™ mode, which
attenuates the hearing aid microphone by
20 dB, or in the FM plus hearing aid mode,
which allows for FM input and input of
environmental sounds via the hearing aid
microphones simultanecusly at the same
output level. The Phonak TX3 HandyMic FM
transmitter served as the FM transmitter.
This transmitter has three microphone
options: (1) Wide Angle, which picks up
sounds armving from all directions around the
transmitter microphone equally; (2) Zoom,
which provides reduced amplification to
signals arriving from the rear (cardioid); and
{3} BuperZoom, which provides reduced
amplification to signals originating from the
rear and the sides (hypercardicid). The

Oticon — DigiFocus Description at Page 1

Inside each DigiFocus, the digital chips have the same processing power as a
fast laptop comouter. This power is used to analyse the incoming sound signal,
and speech ls extracted through a unique system called ASA - Adaptive
Speach Alignment. ASA always makes spaech audible, amplifying it as much
as necessary without making it uncomfortably loud or distoried. Sounds are
reproduced very naturally - making speech far easier to undersiand than with
any other hearlng instrument on the market.

Oticon — DigiFocus White Paper (1996) at Page 3

Afier the A/D-conversion, the resulting digital aode can be mathomatically
manipulated, or processed [a% it is normally expressed when talking about
sound). This 18 where the real benefiis of digital technology come in. Thes
amount and types of processing that are possible with digital technology far
surpass the capabilities of analogue processing. Once the processing s com
plate, the digital signal is converted hack to analogus form by the DV A-con-
vartor. It is now ready for transmission to the small receiver inside the hear

ing instrument, which makes the sound audibla. n
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Anderson *783 at FIG. 1

19
7

. \é/ 7 /°
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FIG. |

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 4:30-33

Although the system described here is monaural, it will be clear to those skilled in the art that a binaural
(stereo) system can be constructed based on the same principles as the monaural system.

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

Page 80 of 385
Apple Inc.  EX1045 Page 81
Apple v. IngenioSpec  IPR2026-00340



Claims

Prior Art

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
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 the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim limitation [1b] and [1c].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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2. A personal audio system as
recited in claim 1, wherein the
mobile communication device is
configured to establish the hearing
profile for the user.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein the mobile communication device is configured to establish the hearing profile for

the user.”

Phonak — Collections 2002 Product List at Page 33

PFG -
new perspectives
in fitting success

Anderson *783 at 27:4-24

OuickGuide
The versatile, esy-to-use anline tour through the PFG fitting process
with access to all optional fitting tools.

Instrument selection wizard
This online assistant recommends the product that best matches the
customer's needs.

Initial SoundCheck

This is an ideal toal for fast and simple fine tuning of sound quality.
Three controls provide convenient gain and balance settings in the
high- and low-frequency ranges.

Automatic fine funing
Based on the customer’s hearing perception, the software
automatically computes the most suitable modifications.

Manual fine tuning
A high degree of fitting precision can be attained with this broad
spectrum of parameters in an optimised display format_

Phanak Sound

The degree of fitting suctess can be dramatically improved by using
these real-life sound clips. All sound examples can be saved on a
computer as MP3 files; they are atso available on a sound CD.

Proven PFG benefits

= One program for all Phonak hearing computers

= NOAH compatible or standalone version

= Detziled help system with in-depth scientific
and technical information

= PFE training demo

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

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim limitation [1b].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

3. A personal audio system as
recited in claim 2, wherein the
hearing profile for the user is
established by the mobile
communication device at least via
generating audio tones and
outputting such to one or more of
the ear buds and receiving a user
indication corresponding to the
user's ability to hear the generated
audio tones.

DHA systems, alone or in view of Anderson or Eaton, expressly or inherently discloses “[a] personal audio
system as recited in claim 2, wherein the hearing profile for the user is established by the mobile
communication device at least via generating audio tones and outputting such to one or more of the ear buds
and receiving a user indication corresponding to the user's ability to hear the generated audio tones.”

Phonak — Fitting Guide for MLxi and MLxi Baha at Page 4

Tk extended mode of FM SuccessiWare enables you 1o fine-tune some
parameters of the MLxi scoonding to the needs of yoar customers
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Phonak — Collections 2002 Product List at Page 33

PFG -
new perspectives
in fitting success

Anderson *783 at 27:4-24

QuickGuide
The versatile, easy-to-use anfine tour through the PFG fitting process.
with access to all optional fitting tools.

Instrument selection wizard
This online assistant recommends the product that best matches the
customer’s needs.

Initial SoundCheck

This is an ideal tool for fast and simple fine tuning of sound quality.
Three controls provide convenient gain and balance settings in the
high- and low-Ffrequency ranges.

Automatic fine tuning
Based on the customer’s hearing perception, the software
autematically computes the most suitable modifications.

Manual fine tuning
A high degree of fitting precision can be attained with this broad
spectrum of parameters in an optimised display fonmat.

Fhanak Sound

The degree of fitting success can be dramatically improved by using
these real-lifie sound clips. All sound examples can be saved on a
computer as MP3 files; they are also available on 2 sound CD.

Proven PFG benefits

= One program for all Phonak hearing compauters

= NOAH compatibile or standalone version

= Detailed help system with in-depth scientific
and technical information

= PG training demo

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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To the extent that Anderson *783 does not disclose any elements of this claim limitation, it would have been
known to a person having ordinary skill in the art at the time of the invention that executing software to test a
user’s hearing is a common part of fitting a user for a hearing aid. For example, Eaton *458 teaches:

Eaton 458 at 11:6-15

Figure 6 is a pictorial diagram illustrating a system in accordance with one embodiment. Figure 6 contains
elements similar to those discussed in Figure 1. For these elements, the aforementioned discussion related
to them is incorporated here in full. The system 600 includes hearing aid systems 6024 and 602s. The
hearing aid system 6024 comprises a programming module 60241 and a hearing aid device 602a0. The
hearing aid system 602 comprises the hearing aid device 6020. Whereas a mobile device 606
communicates with the hearing aid device 60240 of the hearing aid system 6024 through the

programming module 60241, the mobile device 606 communicates directly with the hearing aid device
602po of the hearing aid system 602s.

Eaton 458 at 11:16-28

For illustrative purposes only, suppose a patient is being fitted with the hearing aid system 602s. During
the fitting process, a piece of software may be executed on the mobile device 606 to interact with the
patient wearing the hearing aid system 602g. Such interaction includes sending audio test signals from the
software executing on the mobile device 606 to the hearing aid system 602p. Such software includes a
user interface. The aural response from the patient is either automatically sent back to the testing software
by the hearing aid system 602s or is recorded manually into the testing software through the

mobile device 606. Once sufficient aural responses are collected, in one embodiment, such aural
responses are sent to a programming fitting server 616 through the cellular/mobile network 610 and the
Internet 614; in another embodiment, such aural responses are formatted to form an audiogram before
sending the information to the programming fitting server 616.

Eaton 458 at FIG. 6
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A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Eaton to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim limitation [1b]. A POSITA would have understood Anderson ’783’s hearing test to
teach receiving a user indication corresponding to the user’s ability to hear the tones generated by the RPU
because a POSITA would have understood such tests of hearing loss to rely on the user to indicate which
audio tones are heard, for example, as disclosed by Eaton ’458.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

4. A personal audio system as
recited in claim 1, wherein the

signal amplification is frequency-

dependent amplification.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein the signal amplification is frequency-dependent amplification.”

For example, Anderson discloses that a program stored in the RPU “performs signal enhancement to
compensate for a user’s hearing loss” using “appropriate gain vs. frequency parameters.” See, e.g., id. at
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27:13-17. A POSITA would have understood the disclosed “gain” to refer to a gain factor, indicating a level
of signal amplification; and, accordingly, that the disclosed “gain vs. frequency parameters” for signal
enhancement includes frequency-dependent gain factors used to perform frequency-dependent amplification.
The following citations show examples of where Anderson *783 discloses this limitation:

See above at claim [1d].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim limitation [1b] and [1d].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

5[pre]. A personal audio system as | DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein each of | recited in claim 1, wherein each of the earbuds includes a speaker.”

the earbuds includes a speaker, and See above at claim [1a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[5a] wherein the at least a portion | DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the at least a portion
of the customized audio output of the customized audio output being generated by each of the ear buds is generated by the corresponding
being generated by each of the ear | speaker.”

buds is generated by the

corresponding speaker. See above at claim [1g].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a] and [1b].
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To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

6. A personal audio system as
recited in claim 1, wherein at least
one of the earbuds in the pair of
earbuds comprises an array of
microphones configured for
directional audio pickup.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein at least one of the earbuds in the pair of earbuds comprises an array of
microphones configured for directional audio pickup.”

Phonak — Perseo Brochure at Page 23

Perseo” BTEs - reliable be

/ The Perseo BTE family |ncludz§i;ﬁ‘lh" ice of
sizes, colors and power levels. All feature mx:np
award-winning design with a refined, ergonomic
shape. They have a patented housing construction with
/' bonded plastic and silicon to effectively keep aut debris and
s moisture. Environmental protection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

’.

Original size
— New small Persco BTE 111/211
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Valente - Effect of type of noise and loudspeaker array on the performance at 399

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sensitivity and phase characteristics
of the dual microphones and 3 mechanism to
aufomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associaled with each
patiermn. This hearing aid can be programmed

Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2

Perseo is a 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in guict environments.
A s=2cond base-program with different frequency response sattings
and aptional adaptive directional microphanes provides additional
suppart in naisy situations, The acoustic environment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation without cormpromising
perfarmance im the ather. The automatic parformance is designed to
b2 asily personallzed for the Indhvidual needs and preferences of the
USEr.

Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With Smartlink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, a
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leamning development of
children with Auditory Processing Disorder [APD).
Edulink was perceved very positively within the
medical community and recent classroom tests show
favourable results.
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Phonak — Collections 2002 Product List at Page 7

Adaptive digital AudioZoom (dAZ)

s -
T T

Active and adaptive separation
of speech from noise

The Speech-to-Naise Ratio
(SNR) can only be optimised i
the noise is spatially separated
from the speech signal with
directional microphone
technology. As a pioncer in
multi-microphone technolagies.
Phonak introduced AudioZoom,
a feature which significantly
improves lstening and under-
standing in noisy situations.
enhancing user satisfaction.
Now, Phonck goes a step further
iin the refinement of multi-
microphone technology with
Adaptive digital AuiaZoom:

it seeks, finds. and suppresses
nise automatically.

Fally automatic, fully adaptive
With its unique spatial
processing system, Phonak's
Adaptive digital AugioZoom can
detect noise not anly from
directly behind, but anywhere in
the rear plane. Whether the
hearing-imgaired person is
moving or the location of the
nbise source changes, the
directional characteristic is
constantly adapted to the
listening situation. In this
manner, the Adaptive digital
AudinZoom automatically
establishes the best possible
SHRL

Twenty-band noise control
Claro comstantty monitars the
Speech-to-Noisz Ratio (SR in
all 20 bands. If a poor SHR is
measured in certain bands, the
Fine-scale Noise Canceler will
rediace gain only in those bands.
The resalt of this precision noise
control is a selertive and
intelligent improvement of the
SNR with only 3 marginal
influence on the speech signal,

Precise and selective

Al frequency bands are
separately analysed and
controlled. Gain is reduced
selectively anly in thase
sands where noise is present.
This high-resalution analysis
and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.

Intelligent

The magnitude of gain reduction
s not constant. In frequency
bands with higher SN and in
bands which are imporeant for
speech intelligibility, gain is
reduced only slightly This
intelligent contral algorithm
reduces the masting and
distractive effects of
background nise. Important
speech information is preserved.

Alternatively, Anderson discloses this feature.
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Anderson *783 at FIG. 1
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FIG. |

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 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
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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.

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
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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 23:36-42
Binaural, directional noise-canceling hearing aid with hearing protection: Two earpieces (one in each ear)
and an RPU can be used in a binaural, directional noise-canceling hearing aid system with hearing
protection features. Such a system provides some measure of protection for the residual hearing capability
of a hearing-impaired user simultaneous with the hearing aid function.

Anderson 783 at 25:29-30
The verbal commands are received as audio signals by the earpiece 10 and transmitted to the RPU 16.

Anderson 783 at 26:54-65
Secondary link audio considerations: In some applications, a user may not wish to transmit signals from
the ambient audio environment over the secondary wireless link. In such cases, an auxiliary earpiece
microphone which favors the "bone conduction" path over the normal "air path" between the user's mouth
and ear can be used. To save space, the auxiliary microphone may be housed in the same miniature case
as the primary earpiece microphone. Alternatively, when two earpieces are used, unwanted ambient
sources can be "nulled out" in the RPU DSP 948 by digital signal processing techniques well known in
the art (e.g., the equivalent of speakerphone circuitry).

Anderson 783 at 26:65-67
Note that such binaural signal processing techniques can also provide directivity and background noise
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cancellation for users

Anderson *783 at 27:1-3
having total hearing loss in one ear and partial loss in the other ear, as discussed earlier in connection with
binaural hearing aid system operation.

Alternatively, Jannard discloses this feature, for example, as explained in more detail in the corresponding
portions of Exhibits B-1 and B-2. It would have been obvious to combine the DHA Systems with Anderson
and Jannard for the same reasons set forth in Exhibits B-1 and B-2 with respect to combining Anderson and
Jannard.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

7. A personal audio system as DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 6, wherein recited in claim 6, wherein direction of the directional audio pickup is in front of the user.”
direction of the directional audio

. .. See above at claim 6.
pickup is in front of the user.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

8. A personal audio system as DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 6, wherein recited in claim 6, wherein direction of the directional audio pickup is outward from the user.”
direction of the directional audio

. : See above at claim 6.
pickup is outward from the user.
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A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

9. A personal audio system as DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein at least | recited in claim 1, wherein at least one of the earbuds in the pair of earbuds comprises a plurality of
one of the earbuds in the pair of microphones configured for audio pickup.”

earbuds comprises a plurality of

microphones configured for audio
pickup. A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet

the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

See above at claim 6.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

10[pre]. A personal audio system | DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
as recited in claim 9, wherein the | recited in claim 9, wherein the plurality of microphones includes at least.”
plurality of microphones includes

See above at claim 6.
at least:

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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[10a] a first microphone
configured to receive audio pickup
from the user; and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “a first microphone configured
to receive audio pickup from the user.”

See above at claim 6.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[10b] a second microphone
configured to receive audio pickup
outward away from the user.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “a second microphone
configured to receive audio pickup outward away from the user.”

See above at claim 6.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

11. A personal audio system as
recited in claim 10, wherein the
audio pickup from at least the
second microphone is used at least
for noise cancelation.

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 10, wherein the audio pickup from at least the second microphone is used at
least for noise cancelation.”
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Phonak — Perseo Brochure at Page 7

Convenience and Comfort Clarity

Perseo is easier to wear and easier to fit Enhanced performance in multiple listening situations
For true “wear and hear” convenience and comfort in u The Clarity Component Enhancement system realized
all situations, Perseo automatic operation is managed in Digital Perception Processing? (DPP2) increases the
by Phonak-exclusive Personal Logic. clarity of speech and environmental sounds.

This breakthrough intelligence for automatic hearing = Rapid-tracking Adaptive digital AudioZoom (dAZ)
instruments responds to acoustics, the listening is automatically activated to improve speech

situation and personal listening preferences. understanding in noisy situations.

Persen is easily programmed for individual needs using = For extra comfort and ease of listening, the Fine-scale
the Listening Situation Manager. Moise Canceler selectively reduces background noise

in 20 channels.

= Optional MicroLink FM provides the ultimate Speech-
to-Moise Ratio enhancement.

Phonak — Perseo Brochure at Page 11
With dual-base automatic the fitter has direct access to the two separate base-programs. Performance can be matched to each
user's needs in quiet situations without disrupting performance in noisy situations and vice versa. The result is less fine-tuning effort
than with single-base instruments. With single-base automatic time is wasted "juggling” a single set of fitting parameters while
attempting to balance performance in multiple listening situations.
To further simplify fiting, Personal Logic is pre-set according to typical needs and is easily re-programmed to individual
preferences using the Listening Situation Manager [LSM). Ensuring that an automatic hearing system responds comectly in noisy
situations where there is no speech is an important consideration for safety and to eliminate feelings of isolation. The LSM provides
this functionality with a single mouse click. Matching the system’s sensitivity to noise with that of the client’s, and controlling the

auditory contrast between quiet and noisy settings is equally easy.
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Phonak — Perseo Brochure at Page 13

Enhanced sound quality and Speech-to-Noise Ratio

Clarity Component Enhancement - DPP2

Speech clarity depends on both its acoustic properties and the listener's auditory perception. Conventional spectral
enhancement systems consider only the acoustics of sound, not how it will be perceived by the listener. Perseo goes well
beyond this with DPP2, the new generation of Digital Perception Processing. DPP2 with Clarity Component Enhancement is
individualized for each wearer. It analyzes the acoustic and the psychoacoustic characteristics of incoming sound in 20 critical
bands to identify accurately the components that contribute to clarity. It then selectively amplifies them to optimize clarity

for the wearer.

Phonak — Perseo Brochure at p. 14
Rapid-tracking dAZ

Phonak pioneered the development of directional
microphone systems. Not surprisingly, Perseo dAZ
with mew soft switching brings even better
performance. Perseo dAZ is automatically activated
in appropriate situations and immediately reduces
noise from beside and behind the wearer. The wearer
experiences an immediate reduction of background
noise and enhanced speech clanty. Rapid tracking
ensures that even fast moving noise sources are

controlled.
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

award-winning design with a refined, ergonomic
shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and

moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211

Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2

Perseo is @ 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in guict environments.
A s=cond base-program with different frequency respense settings
and aptional adaptive directional microphones provides additianal
support in noisy situations, The acoustic emvironment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation vithout cormpromising
performance in the ather. The automatic performance is designed to
e easily personallzed for the Indbvidual needs and preferences of the
USET.

Phonak — Microlink User Guide at Page 2

The desired signial — for example, a speaker’s voice or
the sound from a TV - s picked up by the microphone
which is placed near to the source of the sound. The
transmitter sends an FM signal to the receaver, which
immediately relays this to the hearing instrument for
you to hear — erystal clear!
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Phonak — Collections 2002 Product List at Page 7

[

Adaptive digital AudioZoom (dAZ) Finc-scale Noise Canceler (FNC)

Active and adaptive separation  Fully automatic, fully adaptive  Twenty-band noise control Intelligent
of speech from noise With its unique spatial Claro constantly monitors the ~ The magnitude of gain reduction

The Speech-to-Noise Ratio processing system, Phonak's Speech-to-Noise Ratio (SNR]in s not constant. In frequency

(SNR) can only be optimised if  Adaptive digital AudioZoom can  all 20 bands. I a poor SR is bands with higher SN and in

the noise is spatially separated  detect noise not anly from measured in certain bands, the  bands which are important for

from the speech signal with directly behind, but anywhere in  Fine-scale Noise Canceler will  speech intelligiility, gain is
directional microphone the rear plane. Whether the rediace gain only in those bands.  reduced anly slightly. This

technology: As a pioneer in hearing-imgaired person is The result of this precision noise  intelligent contral algorithm
multi-microphone technologies.  moving or the location of the control is a selertive and reduces the masting and

Phonak introduced AuioZoom,  noise source changes, the intelligent improvement of the  distractive effects of

a feature which significantly directional characteristic is SNR with only 2 marginal background nise. Important
improves listening and under-  constantly adapted to the influence on the speech signal.  speech information is preserved.
standing in moisy situations, listening situation. In this

enhancing user satisfaction. manner, the Adaptive digital Precise and selective

Now, Phonak goes a step further  AudioZoom automatically Al frequency bands are

in the refinement of multi- establishes the best possible separately analysed and

microphane technology with SHRL controlled. Gain is reduced

Adaptive digital AudioZoom: selectively anly in thase

it seeks, finds. and suppresses sands where noise is present. 7
noise automatically. This high-resalution analysis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.
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Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Microphone opening Sound hook

Plastic tube

Cover for
programming
plug

' i |
Function switch Earmould

Battery compartmoent

Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Function switch

M: Hearing instrument switched on and micro-
phone connected. Normal use.

T: Hearing instrument switched on and telecoil
connected. Where a telemagnetic loop system
has been installed or when you talk on the
phone (in many countries), vou may then be
able to use vour hearing instruments with mini-
mum disturbance from background noise.

O: Hearing instrument switched off.

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

Apple Inc.
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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.

Nemirovski ’379 at FIG. 5

[' EARSET —22
SPEAKER | -
2B6a
— 20 —~24a
INTERNAL — INTERFACE | | ‘
‘ MICHDF‘HDNE]' AMPLIFIER 1 A DAPTER
| Bt o — COMM.
‘ . ——n | DEVICE
EXTERNAL 1 |INTERFACE
) — | - —
MICROPHONE h AMPLIFIER |- FADAPTER
7 ~~24b \_26b 14—
18- 4
10—

FIG. 5

Nemirovski ’379 at 2:59-60

FIG. 5 is a block diagram of an ear microphone assembly according to another aspect of the invention;
and

Nemirovski 379 at 3:6-23

The present invention is directed to a communication system, including a communications device and an
ear microphone, or earset, assembly. The communications system allows a user to speak with a remotely
located person. The ear microphone assembly, also referred to herein as an earset, includes a microphone
and a speaker supported by a housing. The housing is retained by the ear of the user and allows for hands
free use of the communication system while carrying on a conversation with the remotely located person.
The microphone is directed towards the ear canal of the user and detects sounds emanating or coming out

of the ear (or air pressure changes occurring within the ear) to accurately and reliably detect the speech of
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the user. The position of the microphone may also help to reduce detection of externally generated
sounds. The ear microphone assembly allows for separation of a speech input device for a cellular, or
wireless, telephone from an RF transceiver of the telephone.

Nemirovski 379 at 4:27-41

The communications system 10 includes an ear microphone assembly, or earset 18, having a microphone
20 and a speaker 22 supported by a housing 30 (FIG. 3). The physical arrangement of the earset 18 will be
described in more detail below. The microphone 20 is used to detect sounds emanating or coming from
the ear (sometimes referred to as air pressure changes within the ear) of the user that result from speech of
the user. The microphone 20 converts those detections into an electrical signal. The electrical signal is
optionally amplified by an amplifier 24. Next, the amplified electrical signal is received by the
communication device 14 via an appropriate interface adapter 26. The interface adapter 26 can be, for
example, a jack or other electrical connector received by a corresponding receptacle of the communication
device 14.

Nemirovski ’379 at 9:33-39

The external microphone 70 is disposed on a exterior portion 72 of the housing 30 and is pointed away
from the wearer of the earset 18 assembly. The external microphone 70 can be secured to the housing 30
with adhesive and can be disposed in a recess defined by the exterior portion 72. Similar to the internal
microphone 20, the external microphone 70 is small (e.g., less than two mm in size).

Nemirovski ’379 at 9:45-60

FIG. 5 is a block diagram that illustrates a system 10’ for detecting speech of the user. The system 10’
includes the earset 18 having the internal microphone 20, the speaker 22 and amplifier 24a as described in
greater detail above. In addition, the earset 18 of the system 10" has the external microphone 70. As one
skilled in the art will appreciate, the use of the external microphone 70 is optional. The external
microphone 70 is disposed on the housing 30 (FIG. 3) and generally points away from the person wearing
the earset 18. As a result, the external microphone 70 detects air pressure changes located outside the ear.
These air pressure changes are mainly the result of externally generated noise (other people's speech,
environmental noise, etc.) and, in part, to the speech of the person wearing the earset 18, when the speech
travels from the mouth of the user and through the air to the external microphone 70.
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Nemirovski 379 at 10:8-13
The unique signals generated by the internal and external microphone 20, 70 can be used to distinguish
between user produced speech and externally produced sounds. In alternative configurations of the system
10’, the system 10’ can be adapted to cancel externally generated noise from the detections of the internal
microphone 20.

Nemirovski 379 at 10:14-26
When the user speaks both the internal microphone 20 and the external microphone 70 detects the speech.
Sounds generated by a source other than the user (e.g., another person speaking, a passing vehicle,
machinery, the hum of an air conditioner or computer, etc.) will be referred to herein as noise. Both the
external microphone 70 and the internal microphone 20 detect the noise. Accordingly, the communication
device 14 (or other processing circuit) can be programmed to isolate the user's speech by identifying (i.e.,
separating) the speech component and the noise component. As a result, a relatively noise-free speech
signal can be produced which can be transmitted to the communication network 12 by the communication
device 14.

Nemirovski ’379 at 10:27-47
In one embodiment, signal separation can be made by solving equations 1 and 2, identified below, for a
sound component signal (“S”) and a noise component signal (“N”). An impulse response of the internal
microphone (Fwmi) and an impulse response of the external microphone (Fme) reflect the sensitivity of the
microphones, the frequency response of the microphones, resonating characteristics of the ear and
housing, etc. Yirepresents the overall signal produced by the internal microphone and Yk represents the
overall signal produced by the external microphone. Assuming that the entire system is linear (the system
features are additive and homogeneous), the system can be represented by equations 1 and 2 as follows
(the asterisk, or “*”, represents a convolution operator):
[Equation]
FMe*S+FME*N=YE Eq. 2
By using the output signals Yrand Y and the known impulse responses Fmiand Fume, the two equations
can be solved in real time for the two unknown signals S and N.

As disclosed in the above—cited citations, Nemirovski *379 discloses a first microphone for picking up audio
from a user (the internal microphone), a second microphone for picking up audio generated outward away
from the user (the external microphone), and that the audio is used for noise cancelation. A POSITA would
thus have understood that the audio picked up by Nemirovski *379’s second (external) microphone is used for
noise cancelation. A POSITA would have been motivated to combine the DHA system and Nemirovski 379
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to meet the claim limitations with a reasonable expectation of success for at least the reasons described above
in reference to claim [1a]. The DHA system discloses that its hearing aid system can performs noise
cancellation to enhance speech and Nemirovski *379 discloses one such example of a known technique for
producing “a relatively noise-free speech signal” that includes “cancel[ing] externally generated noise from
the detections of the internal microphone.” See id. at 10:11-14, 24-25. It therefore would have been obvious
to a POSITA to employ Nemirovski *379’s noise cancellation techniques in the DHA system. The features of
Nemirovski 379’s earset would have been readily combinable with the Phonak hearing aid by a POSITA with
a reasonable expectation of success. Both systems disclose ear-worn devices for use with a communication
system and can also include noise canceling functionality. Both devices also share other analogous and
familiar computer components, such as microphones, speakers, and amplifiers. Accordingly, combining their
respective teachings would involve combining known components to yield predictable results.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

12. A personal audio system as
recited in claim 11, wherein at
least a portion of the audio pickup
from the second microphone is
subtracted from the audio pickup
from the first microphone.

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 11, wherein at least a portion of the audio pickup from the second
microphone is subtracted from the audio pickup from the first microphone.”

See above at claim 11.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

13. A personal audio system as
recited in claim 12, wherein each
of the ear buds includes at least a
speaker and is configured to
generate at least a portion of the

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 12, wherein each of the ear buds includes at least a speaker and is configured to generate at
least a portion of the customized audio output for the user via the speaker.”
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customized audio output for the
user via the speaker.

Phonak - SmartLink SX User Guide at p. 32

Speak imito
here

Caller's woire
audible here

—

Bluetooth Radio signal
Phonak - SmartLink SX User Guide at p. 39
Answering a call

= Speak directly into the Smartlink. You hear the
caller's woice in both hearing instruments.

Phonak - SmartLink SX User Guide at p. 58

The user benefit of FM is an improved signal-to-noise
ratio, which leads to an optimized speech under-
standing even in very difficult listening situations.
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Phonak — Perseo Brochure at p. 8

Phonak — Perseo Brochure at Page 13

Enhanced sound quality and Speech-to-Noise Ratio

Clarity Component Enhancement - DPP2

Speech clarity depends on both its acoustic properties and the listener's auditory perception. Conventional spectral

enhancement systems consider only the acoustics of sound, not how it will be perceived by the listener. Perseo goes well

beyond this with DPP2, the new generation of Digital Perception Processing. DPP2 with Clarity Component Enhancement is
individualized for each wearer. It analyzes the acoustic and the psychoacoustic characteristics of incoming sound in 20 critical

bands to identify accurately the components that contribute to clarity. It then selectively amplifies them to optimize clarity

for the wearer.
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Phonak — Perseo Brochure at Page 22

The beauty
of high technol

Perseo* ITEs - hidden beauty

The Perseo family includes a full line of ITEs ranging from the smallest

Perseo 11 CIC to the elegant dual-microphane Perseo 23 dAZ.
Al CIC and ITE instruments, like the BTEs, are fully automatic
and have PersonalLogic. A TacTronic switch is optional
on all ITE models and easily added after fitting

by exchanging battery covers. This is a very simple

and practical means of providing extra control

and additional programs.

In many countries, ITEs are available with Phonak
eShell. These electronically created shells are
hypoallergenic, exceptionally durable and more

easily retained in the wearer's ear.

Original size Persen 11
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

award-winning design with a refined, ergonomic

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211
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Phonak — Perseo Brochure at Page 26

Perseo 11 Perseo 12
’
Digital micraphane Digital microphone
Volume control
OFTIONS OFTIONS
TacTrunic switch TacTronic switch
Control beeps. Control beeps
Ear Simulator data Ear Simulator data
45 4B max. gain 50 4B max. gain
119 d8 SPL max. output 119 dB SPL max. output
2ccdata 2 e data
35 dB max_gain 40 dB max_ gain
108 dB SPL max output 108 dB SPL max. output
@ aun
bl 5
il o
= =
= =
] =
= =
= =
= £l
B
= El
% =
il ™
s lrsa lson hoon |soo oo lis lsa lson hooo boo oo s

Perseo 22

*»

Telecoil

OFTIONS

TacTranic switch

Control

Remote contral WatchFilotz
and SoundFilot

Ear Simulator data

58 dB max. gain
18 dB SPL max output

an
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Perseo 23 dAZ

‘Adaptive digital AudioZoom
Telecoil

OPTIONS
TacTraric switch

Contrel beeps

Remote control Watchfilot2
‘and SoundFilot

Ear Simulator data
56 0B max gain
118 dB SPLmax output

2 ce data
48 4B max. gain
108 dB SPL max output

14
H

Perseo 111 dAZ
Perseo 111 dAZ FM

M solutions
‘Adaptive digital AudiaZoom
Telecail

TacTronic switch

OFTIONS.
Control beeps

Remote cantrol WatchPilot2
and ScundFiot

Ear Simulator data
54 dB max gain
127 dB SPL max: cutput

2 e data’

47 dB max. gain
121 dB SPLmax. cutput

LS

Phonak — Perseo Brochure at Page 27

Perseo 211 dAZ
Perseo 211 dAZ FM

FM solutions
Adaptive digital AudiaZoom
Telecail

TacTrunic switch

OPTIONS
Contral beeps
Remote control WatchPilotz
and SoundFilot

Ear Simulatar data
62 d8 max gain
130 dB SPL max output

2 ce data”
55 d8 max gain
125 dB SPL max. cutput

EEEEEEEN

ol ol ol ] o] ol ol

W

™

EEEEEEEEEEER

]
T

lizo hocs |00 s 12

has bso o hoon laoce leown e
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Phonak — Perseo Brochure at Page 28

Perseo 311 dAZ Forte 4
Perseo 311 dAZ Forte FM Remote controls FM Transmitters

.[
.
FM solutions HandyMic*
Adaptive digital AudiaZoom

Telecail
TacTronic Switch

OFTIONS

Control beeps

Remate control WatchFilatz
and SoundFilot

Ear Simulator data
72 dB max gain
135 dB SPL max output

2ecdats®
65 dB max. gain
130 4B SPL max.output

TelCom™

i o

s boso leo hose baeoo oo e SoundPilot™ Campus 5*

ECERELEEE

Valente - Effect of type of noise and loudspeaker array on the performance at 398

Dillerences: in perfomuance betwesn omnidinectional and direcional microphones
were evaluabed between two loudspeaker condilions [single budspeaker al
1807, dilfuse wsing sighl lbudspeakers sel 457 apart) and s types of noise
[steady-stabe HINT noise; F-Space ™ restaurant nose). Twenty-fve parlicipants
wene fil bilaterally with Phomak Perseo hearing aids using e manulaciore's
recommended procedure. Aller wearnng the hearing sids lor one week, he

Phonak — Microlink User Guide at Page 2

The desired signal — for example, a speaker’s voice or
the sound from a TV — is picked up by the microphone
which iz placed near to the source of the sound. The
transmitter sends an FM signal to the receaver, which
immediately relays this to the hearing instrument for
you to hear — erystal clear!
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Phonak — Claro 211 Product Information at Page 2

Principle of FM operation

The transmitter wnit is worn by the person speaking, placed in front of
the sound source or even connected directhy to TW ar HiFi
The transmitter wnit collects the desired signal and tramsmits it via radia
waves directly to the FM medule integrated in the hearing imstrument.

The incoming FM signal received by the hearing instrument is procesced

either in accordance with the audiclogical setting of the instrument, prowiding
consistent sound quality or accoeding to an individual FM program.

Phonak — Collections 2002 Product List at Page 5

Elite

situation

- Adaptive digital AudicZoom
-Fine-scale Noise Canceler: High-resolution 20-band noise

- Clara’s digital sound processing with a human perspective
(Digital Peroeption Processing])
- AutoSelect: Excellent speech intelligibility in any listening

control
Digital
me BTE Remote controls
| Claro 11 Claro 111 dAZ SoundFilot AV
Claro 11 dAT (Claro 211 dAZ WatchFilot Blegance
Clam 22 (Clare 311 dAZ WarchFilot Classic
(Clam 111 dAZ FM
(Clare 211 dAZ AM
Claro 311 dAZ M

Elite Line features:

- Clear, natural scund with
precise, fully automatic volume
contral

- Significantly improved speech
intelligibility even in difficult
listening situations

+ Design innovations for all
SYSIEM COMpONENts.

- High level of wser convenience

with automatic hearing program
selection

~ Innovative high-tech solutions

for Claro system control

« State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.

« M receiver fully integrated in the

BIE case (Claro dAZ FM)
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Phonak — Collections 2002 Product List at Page 6

Elite

Automatic i ampiiied to the paint where
wnmatched clarity overapping and dynamic selection they would adversely afect
i i i The i This allows
[DFP)is based ana cachlear overlapping but the degree of  activates the optimal DPP Claro to delver anly those
sound analyss across 20 critcal  overlp i dependent.on the. algoithm fo the acoustic sound componets hat mould
bands - exactly ke the analysis  frequency,level and bandwidth  emironment: rogram 1 with  be naturaly ausible
performed by ignal. This s et hiapt for guet si
ear But Caro goes a step precisely hom Clarc's ilers work.  or Pogram 2 with Noisehdapt. I naise:

i 2 i i is WoiseAdapt-DFP i the idesl
ping muli-band fitersystems. compates the cochlear excitation  emironments. progeam for masimising

DPP modets the active,loud- patters and this determines. audbiliy in nasy emvironments.
on, PP is et situat al Ko

o
processing in all 20 ciical i iethzpt DPP s design i the.
bancs Puman ear n this way clat hearing in quiet suround-  Fine-scale Noie Canceler - and

digtal AudicZoom feature - to
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Phonak — Collections 2002 Product List at Page 7

[

Adaptive digital AudioZoom (dAZ) Finc-scale Noise Canceler (FNC)

Active and adaptive separation  Fully automatic, fully adaptive  Twenty-band noise control Intelligent
of speech from noise With its unique spatial Claro constantly monitors the ~ The magnitude of gain reduction

The Speech-to-Noise Ratio processing system, Phonak's Speech-to-Noise Ratio (SNR]in s not constant. In frequency

(SNR) can only be optimised if  Adaptive digital AudioZoom can  all 20 bands. I a poor SR is bands with higher SN and in

the noise is spatially separated  detect noise not anly from measured in certain bands, the  bands which are important for

from the speech signal with directly behind, but anywhere in  Fine-scale Noise Canceler will  speech intelligiility, gain is
directional microphone the rear plane. Whether the rediace gain only in those bands.  reduced anly slightly. This

technology: As a pioneer in hearing-imgaired person is The result of this precision noise  intelligent contral algorithm
multi-microphone technologies.  moving or the location of the control is a selertive and reduces the masting and

Phonak introduced AuioZoom,  noise source changes, the intelligent improvement of the  distractive effects of

a feature which significantly directional characteristic is SNR with only 2 marginal background nise. Important
improves listening and under-  constantly adapted to the influence on the speech signal.  speech information is preserved.
standing in moisy situations, listening situation. In this

enhancing user satisfaction. manner, the Adaptive digital Precise and selective

Now, Phonak goes a step further  AudioZoom automatically Al frequency bands are

in the refinement of multi- establishes the best possible separately analysed and

microphane technology with SHRL controlled. Gain is reduced

Adaptive digital AudioZoom: selectively anly in thase

it seeks, finds. and suppresses sands where noise is present. 7
noise automatically. This high-resalution analysis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.
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Phonak — Collections 2002 Product List at Page 8

ITE instruments

Claro 11 (CIC)

Claro 21dAZ

Claro 22

w
!

-
ZIH[P X!

Peak values G max [ OSPL 50 A5 dB117 dB 5P 58 dB/17 dB SR 58 dB /17 dBl SPL
Features Warlds first digital microphone In_the Far hearing computer with Semi modular Claro In-the Canal
S Adaptive digital Audiofoom [dAT] instrument
Description Digital Perception Frocessing (DFP) Digital Perception Procewsing (PP} Digital Perception Processing [DFP)
AutnSelect (AS] AatoSelect [AS) AioSelect [AS)
Fine-scale Noie Canceler (FNCE Fime-scale Noise Canceler (FNC): Fimescale Noise Canceler (FNC):
3 hearing programs + “mute” Adaptive digital Audicfoom [dAT] 3 hearing programs + “mwie”
Battery size 10 3 hearing programs + “mute” Battery size 317
TacTronic program selection switch Battery siee 317 Telecod
Telerod
Options. Fiotary volume control potentiometer fiemote controls Watchiilot and Fiemate controls Watchlot and
i ik Ean e et Soundfilot IM Soundfilot FM
bown ~ Taclron nic ion switch ~ TacTron nic tion switch
Onfoff switch fbattery cover) Onfoff switch [hattery cover)
Colors: Fink, tan, cocoa, medium Colors: Fink, tan, cocoa, medium
brown brown
L]
Frogrameing o Profle (PP with  Loudses Pesception Profile (LPF) with

Active Respace Unit AR
Fitting formutzs: Phosaik Digital,
Phonak Digital Sk Siope and D51 fifa)

Active Resporse Unit JARLT

Active Resporse Usit ARLT

Fitt i
Phonak Digital St Sope and DSL i)

Phoask Digitl Sk Slpe and U1 ]
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Lewis — Speech perception in noise: directional microphones (2004) at Page 431

All subjects were fit with digital Phonak
Claro 311 dAZ BTE hearing aids hilatarally.
All earmolds had selact-s-vent (5AY) venting
and #13 or 3 mm horn tubing. In addition to
the hearing aids, subjects were fit with
Phonak Microlink ML& FM receivers
bilaterally. These FM receivers attach to the
bottom of a BTE hearing aid and may be
utilized in either the “FM only™ mode, which
attenuates the hearing aid microphone by
20 dB, or in the FM plus hearing aid mode,
which allows for FM input and input of
environmental sounds via the hearing aid
microphones simultanecusly at the same
output level. The Phonak TX3 HandyMic FM
transmitter served as the FM transmitter.
This transmitter has three microphone
options: (1) Wide Angle, which picks up
sounds armving from all directions around the
transmitter microphone equally; (2) Zoom,
which provides reduced amplification to
signals arriving from the rear (cardioid); and
{3} BuperZoom, which provides reduced
amplification to signals originating from the
rear and the sides (hypercardicid). The
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Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Microphone opening Sound hook

Plastic tube

Cover for
programming
plug

Function switch l' Earmould

Battery compartment

Oticon — DigiFocus Description at p. 1

DigiFocuss is available both as behind-the-ear models (BTE) in colowrs which

match the hair tone, and as in-the-ear [ITE} madels which fit discreetly into the
ear.

Apple Inc.
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Oticon — DigiFocus Description at Page 1

Insice e=ch DigiFacus, the digital chips have the same processing power as a
fast laptap comouter. This power is used to analyge the incoming sound signal,
and speech Is sxtracted through a unique system called ASA - Adaptive
Speach Alignment. ASA always makes speech audible, amplifying it as much
as necessany without making it uncomfortably loud or distorted. Sounds are
reproduced very naturally - making speech far easier to understand than with
any other hearng Instrument on the market.

Oticon — DigiFocus White Paper (1996) at Page 3

After the A/D-conversion, tha |.‘|uu|lL!I:j-; .i:Hiut oode can b mathamatically
manipulated, or processed [a¢ it is normally expressad when talking about
sound). This ls where the real benafits of digital technology come in. The
amount and types of processing that are passible with digital technology far
gurpass the capabilities of analogue processing. Once the processing I8 com-
plata, the digital signal is converted back to analogun form by the IV A-con-
verter. It is now ready for transmission to the small receiver inside the hear
ing instrument, which makes the sound audibla. ©

Oticon — DigiFocus White Paper (1996) at Page 11

Many people find it uncomfostable to be wired to @ computer This “con-
stricied” fealing can ho svoided by using the OtiSet programming halt, which
is worn on the shoulder. The programming belt provides cordless infrared
communication betwesen the PG and 1he hearing instrumant while in thio mar,
Alternatively, vou may use the HI-PRO interface for a winsd solution.

OtiSet offars a choice of three differant views of the fitting. The Audiological
View provides a visual guide to instrument porformangs in four typlcal
sound environments. The Technical View illustrates traditional technical in-
formation such as coupler data and Insertion gain at different input levals
With the Binaural View you am oble (o examine seitings for basth right sl
laft instruments at the same time
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Anderson *783 at FIG. 1

Unit Circuitry

I 1=]
1Y ,\\S*Z/LK A !
T - L
N ) \ r“‘f\\{\\\ R a Optional
p gmote '] Secondary
AR w | TOCESSOT =M= i ratass Link
N\ |

FIG. |

Anderson 783 at 3:13-18
FIG. 1 is a block diagram system overview illustrating how an earpiece (comprising a microphone, RF
transceiver, dual-use antenna/extractor and speaker) is worn in the ear, communicates via a primary two-
way RF link with an RPU, and also communicates via an optional secondary wireless link to a telephone
system.

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
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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 4:30-33

Although the system described here is monaural, it will be clear to those skilled in the art that a binaural
(stereo) system can be constructed based on the same principles as the monaural system.

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,
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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
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 the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

14. A personal audio system as
recited in claim 1, wherein the
mobile communication device is or
includes a mobile phone.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein the mobile communication device is or includes a mobile phone.”
Phonak - SmartLink SX - FM Systems Manual at p. 3

Smartlink 5X is the first communication device to
incorporate

® Advanced FM features

* Hearing Instrument remote
control

* A Bluetooth link for
cell phone use

Phonak - SmartLink SX - FM Systems Manual at p. 10

Smart links with Bluetooth

With the inclusion of Bluctooth technology in SmartLink,
Phonak mow enables hearing instrument wearers to
enjoy unrestricted wse of all Bluetooth compatible
cellular phones. One of the major complaints of hearing
impaired people is now history - talking on the telephone
is even easier for them than for people with normal
hearing. Simply synchronizing the Bluetooth telephone
and Smartlink creates the communication path. As
long as the cell phone s within a 10-meter range of
Smartlink, all incoming calls are automatically directed

via Smartlink to the hearing instrument. The cell phone
is only needed for dialing outgoing calls Whenever
the cell phone is switched on, the Bluetooth function
remains active for incoming calls, regardless of whether
Smartlink is switched on or off. This guarantees that
telephone calls are not missed, even when the FM
function is not required. When using an extemnal audio
input to listen to music, incoming telephone calls have
priority when the cell phone is switched on. The audio
signal is automatically decreased so that the user hears
the ringing tone clearky.

Apple Inc.
Apple v. IngenioSpec
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Phonak - SmartLink SX - FM Systems Manual at p. 11

Smart digital synthesizer
technology

Digital frequency synthesizer technology, only available
with Phonak FM communication systems, enahbles
online frequency synchronization and scanning of the
frequencies used. Once a frequency is selected on the
Smartlink, it automatically sends a signal to the FM
receiver that adjusts the frequency of the receiver
accordingly. This awutomatic synchronization process
occurs every time the Smartlink is switched on. In
cases where more than one FM transmitter is in use, at
lectures or presentations for example, the Smartlink
has an exclusive scan function. This secks out the
frequency being used by the other transmitter and sets
the receiver frequency accordingly.

Phonak - SmartLink SX - FM Systems Manual at p. 14

The gateway to communication

The only FM system with digital synthesizer
Cellular phone access via Bluetooth

Integrated remote control for hearing instruments
Ergonomic design with visual controls
State—of-the-art enengy management
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Phonak - SmartLink SX User Guide at mobi

= Smartlink can communicate with a Bluetooth
compatible mobile phone. Please ask your mohile
phone dealer if you are uncertain whether your
madel is Bluetooth-capable.

Phonak — Microlink User Guide at Page 7

You may even connect the system directly to your telephone, if it has an
audio output socket. Alternatively, use the optional adapter available for
your HandyMic. Switching off the microphone then allows you to hear
the telephone signal without any background noise.

Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With Smartlink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, a
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leamning development of
children with Auditory Processing Disorder [APD).
Edulink was perceved very positively within the
medical community and recent classroom tests show
favourable results.
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Phonak SmartLink SX Product Information at p. 1

Product Information

SmartLink* SX

h".

SmiartLink 5X is a compact communication device for people with hearing
loss who lead busy, active lives. The Smarilink 5X incorporates am FM
transmitber with digifal signal processing, a remote control for Phomak
hzaring instruments, and Bluetooth for communication with mobilz phomes.
With its digital frequemcy symthesizer, the Smarflink allows a highly
flexikile choice of aperating frequency. For maximum customer benefit, we
recommiend wsing a Phonak multi-channel FM receiver (2.9, the MLxS or
MLES) that cam be automatically synchronized from the Smartlink.
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Phonak — Collections 2002 Product List at Page 29

Phonak’s FM solutions:

For maximum speech intelligibility

Whenever even Late fir Phonak the SNR by 17 to

instriments approach their physical imits - noise, 20 dB.

reverberation, or distance - count an Phanak's FM

solstions to deffver masimum speech intelligiility  The FM systems by Phonak can be used with the
majority of commercialy available BTE instruments

The frequent difficlies encountered by hearing and cochlear implants.

instriment sers when watching TV and mating

phone calks can be avercome with Phonak’s FM

technology.

Recommended applications:

Dialog: Schools and eontinuing education:

For examgle at home. an a busy street. Far examgle in classes at schoals and

at the shapping mall ar in a restaurant universities, on outings and excursions, in
lectures or on MUSEUM TOurs.

Group discussions: Transpartation:
For example at a family get-together, Far examgle in cars, trains, trams and buses.
in 2 very notsy urant, at business
meetings ar conferences.

rq Sports of sl kinds:
2] For example when crcing,plaring oot
=] Making telephone calls: skiing. jogging or hiking.

L=3 The Phonak FM system provides acress to
the many capahilities of madern
telecommunications devices.

Events:
Y For example at the theater. in concerts, at

II] Watching TV and listening to music: the movies, in church services or at t
Phonak FM provides access to the entire community meetings.
spectrum of today's information and
entertainment technolagies.

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
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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 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 teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1b.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

15. A personal audio system as DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein the recited in claim 1, wherein the customized audio output includes music.”

customized audio output includes

music.
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Phonak - SmartLink SX User Guide at p. 27

= The Smartlink can be directly connected to audio
equipment like televisions, CD and MP3 players, and
computers with audio cutputs.

Phonak - SmartLink SX User Guide at p. 47

Connected Also recommended for:
to 3 television - CD players and other
audio equipment
- Computers with
an awdio output
- MF3 players
Microphone setting:
none In practical use:

|
Antenna: Ny
Short antenna

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
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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 24:15-26
The invention provides useful unsolicited information (i.e., information automatically provided to the user
by the system, not as a result of a user request for information) to the user of the system in a manner that
can be made imperceptible to a casual observer if desired. Information about the status of the hearing aid
system itself, such as a verbal warning that an earpiece or RPU battery voltage is low, is provided to the
user as detailed earlier. Automatic measurements of heart pulse rate, body temperature and walking
distance traveled can be taken by sensors 950 in the RPU 16 or earpiece 10 and stored in the RPU DSP
948.

Anderson 783 at 24:26-32
Sensor measurements can be reported to the user by a voice synthesized in the RPU DSP 948 using any of
a variety of synthesis techniques well known in the art, including playback of pre-recorded digitized
speech. The voice signal produced within the RPU DSP 948 is then added to the processed audio signals
already being sent from the RPU to the earpiece.

Anderson 783 at 24:45-47
Solicited information: Solicited information is provided by the system (e.g., via the earpiece speaker 15)
in response to user requests (e.g., via an RPU keyboard 946,

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
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conventional wireless handsets.

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
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 the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1b].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

16. A personal audio system as
recited in claim 1, wherein the
customized audio output includes a
voice conversation.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein the customized audio output includes a voice conversation.”

DHA Systems are designed to aid a user’s hearing, and a POSITA would have recognized that voice
conversations were one of the expected inputs to a hearing aid, as people engage in such conversations on a
daily basis.

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
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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.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1b.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[17a] A personal audio system as
recited in claim 1, wherein at least
one of the earbuds in the pair of
earbuds comprises a plurality of
microphones configured for audio
pickup,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein at least one of the earbuds in the pair of earbuds comprises a plurality of
microphones configured for audio pickup.”

See above at claim 6.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[17b] wherein at least one of the
microphones is configured to pick
up an audio command, and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein at least one of the
microphones is configured to pick up an audio command.”
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Anderson 783 at 25:29-30
The verbal commands are received as audio signals by the earpiece 10 and transmitted to the RPU 16.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[17c] wherein the mobile
communication device is
configured to induce an operation
or action based on the audio
command.

DHA systems, alone or in view of Anderson or Seshadri, expressly or inherently discloses “wherein the
mobile communication device is configured to induce an operation or action based on the audio command.”

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 25:27-29
RPU circuitry may also enable a user to voice-dial a desired telephone number by speaking certain pre-
defined commands.

Seshadri 839 at [0042]
Input module 128, which may be a keypad, touch screen, voice recognition circuit, or other like user
interfaces, receives user commands and produces digital command messages 124 there from. Such digital
command messages 124 includes, but are not limited to, packet size, synchronization information,
frequency hopping initiation information, timeslot allocation information, link establishment information,
piconet address information, fast-forward, play, pause, volume adjust, record, stop and rewind.
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Seshadri 839 at [0047]
Detachable ear-piece 156 and microphone 154 may have on-chip operations to support call conferencing,
call waiting, flash, and other features associated with telephones. These functions may me accessed and
reviewed by a user interface 158 and display 160 within host device 152 or a user interface and display
located on either detachable ear-piece 156 or microphone 154. The user interface and display, located on
either the host device or detachable ear-piece 156 and microphone 154 may have a display and button(s)
that may be used to program device, perform directory functions including selecting number to call, view
caller ID, initiate call waiting, or initiate call conferencing. Additionally, circuitry within the ear-piece
156 and microphone 154 may enable voice activated dialing. The actual voice recognition could be
performed within ear-piece 156, microphone 154, or host device 152. Thus, ear-piece 156 and
microphone 154 may act to initiate calls and receive calls.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson or
Seshadri to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

18. A personal audio system as DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein the recited in claim 1, wherein the customized audio output signals are produced based on amplifying or
customized audio output signals attenuating different frequency bands differently according to at least the stored hearing profile.”

are produced based on amplifying

or attenuating different frequency
bands differently according to at A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet

least the stored hearing profile. the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1b].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

See above at claim [1d].
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19. A personal audio system as DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1, wherein the recited in claim 1, wherein the hearing profile associated with the user is self-determined by the user.”
hearing profile associated with the

. . Phonak — P Broch t Page 7
user is self-determined by the user. ona eIse0 Drochute at Tage

User Control

Made-to-measure hearing and wearing comfort

m Custom-tailored automatic operation allows wearers
to hear what they want to hear, the way they want to
hear it, in their listening situations.

= Additional programs and optional manual or remote
controls are available to meet a wearer's specific
needs.

m Practitioners can use a new interactive software tool,
the Perseo Design Manager, to involve the client
in selecting Perseo. This direct involvement
assures the client that Perseo is "right” for them and
increases their appreciation of the fitting process.

Phonak — Fitting Guide for MLxi and MLxi Baha at Page 4

T extended mode of FM SuccessiWare enables you 1o fine-tune some
parameters of the MLxi scoonding to the needs of yoar customers

O Y P
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Phonak — Fitting Guide for MLxi and MLxi Baha at Page 8

7. Programming options 7.2 \Using inspiro

7.1 Programming interface

5

Al receivers can be programmed using the M progamming imterface:  Milxi, Milxi Baha can be programmed via inspiro:
1. Make wure all equipment is charged or 2 fresh batteny & inserted L. Male sure 2 fresh battery is imserted in the hearing instrument.

in the hezring instrument. Turn all equipment on. Turn all equipment on.

2. Connect the universal receiver to the bearing instrument and insert 2. Commect the universal receiver to the hearing instrument, the O speech
it imto the programming interface. processon, or Microlink 1 5, and place in front of the inspin.

1 Always select the option “via the programmsng imterface” when 1 Always select the oplion "via inspire® wien the B SecoesWane
FM Successiare requests commmnication with the receiver. requests communication with the receives.

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

The key breakthrough technology in Perseo is Personallogic, the first ever automatic control
system that is fitter programmable according to the tastes and preferences of each
individual wearer. Automatic performance has now a new level of intelligence beyond
merely adapting to acoustic changes in the environment. Perseq is the first hearing system
with customized automatic operation, as opposed to operation based on factory settings. It
allows hearing professionals to provide clients with a hearing system “"custom-tailored” to
their personal hearing requirements and tastes.
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Phonak — Collections 2002 Product List at Page 33

PFG -
new perspectives
in fitting success

Anderson *783 at 27:4-24

QuickGuide
The versatile, easy-to-use anfine tour through the PFG fitting process.
with access to all optional fitting tools.

Instrument selection wizard
This online assistant recommends the product that best matches the
customer’s needs.

Initial SoundCheck

This is an ideal tool for fast and simple fine tuning of sound quality.
Three controls provide convenient gain and balance settings in the
high- and low-Ffrequency ranges.

Automatic fine tuning
Based on the customer’s hearing perception, the software
autematically computes the most suitable modifications.

Manual fine tuning
A high degree of fitting precision can be attained with this broad
spectrum of parameters in an optimised display fonmat.

Fhanak Sound

The degree of fitting success can be dramatically improved by using
these real-lifie sound clips. All sound examples can be saved on a
computer as MP3 files; they are also available on 2 sound CD.

Proven PFG benefits

= One program for all Phonak hearing compauters

= NOAH compatibile or standalone version

= Detailed help system with in-depth scientific
and technical information

= PG training demo

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 the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1b].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

20[pre]. A personal audio system
as recited in claim 1,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 1.”

See above at claim 1[pre].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a] and [1b].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[20a] wherein the mobile
communication device includes
computing capabilities and a
storage device, the storage device
storing at least a software program
executed by the mobile
communication device to enable
the user to establish the hearing
profile associated with the user,
and

DHA systems, alone or in view of Anderson and Eaton, expressly or inherently discloses “wherein the mobile
communication device includes computing capabilities and a storage device, the storage device storing at
least a software program executed by the mobile communication device to enable the user to establish the
hearing profile associated with the user.”

Phonak - SmartLink SX - FM Systems Manual at p. 3

Smartlink 5K is the first communication device to
incorporate

® Advanced FM features

* Hearing Instrument remote
control

® A Bluetooth link for
cell phone use
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Smart links with Bluetooth

With the inclusion of Blustooth technology in SmartLink,
Phonak mow enables hearing instrument wearers to
enjoy unrestricted wse of all Bluetooth compatible
cellular phones. One of the major complaints of hearing
impaired people is now history — talking on the telephone
is even easier for them than for people with normal
hearing. Simply synchronizing the Bluetooth telephone
and Smartlink creates the communication path. As
long as the cell phone s within a 10-meter range of
Smartlink, all incoming calls are automatically directed

Smart digital synthesizer
technology

Digital frequency synthesizer technology, only available
with Phonak FM communication systems, enahbles
online frequency synchronization and scanning of the
frequencies used. Once a frequency is selected on the
Smartlink, it automatically sends a signal to the FM
receiver that adjusts the frequency of the receiver
accordingly. This automatic synchronization process
occurs every time the Smartlink is switched on. In
cases where more than one FM transmitter is in use, at
lectures or presentations for example, the Smartlink
has an exclusive scan function. This secks out the
frequency being used by the other transmitter and sets
the receiver frequency accordingly.

Phonak - SmartLink SX - FM Systems Manual at p. 10

via Smartlink to the hearing instrument. The cell phone
is only needed for dialing outgoing calls Whenever
the cell phone is switched on, the Bluetooth function
remains active for incoming calls, regardless of whether
Smartlink is switched on or off. This guarantees that
telephone calls are not missed, even when the FM
function is not required. When using an extemal audio
input to listen to music, incoming telephone calls have
priority when the cell phone is switched on. The audio
signal is automatically decreased so that the user hears
the ringing tone clearky.

Phonak - SmartLink SX - FM Systems Manual at p. 11

Apple Inc.
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Phonak - SmartLink SX - FM Systems Manual at p. 14

The gateway to communication

« The only FM system witth digital synthesizer

» (Cellular phone access via Bluetooth

# Integrated remote control for hearing instruments
* [Ergonomic design with visual controls

* State-of-the-art energy management

Phonak - SmartLink SX User Guide at mobi

* Smartlink can communicate with a Bluetooth
compatible mobile phone. Please ask your mabile
phone dealer if you are uncertain whether your
madel is Bluetooth-capable.
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Phonak — Perseo Brochure at Page 7
User Control

Made-to-measure hearing and wearing comfort

m Custom-tailored automatic operation allows wearers
to hear what they want to hear, the way they want to
hear it, in their listening situations.

= Additional programs and optional manual or remote
controls are available to meet a wearer's specific
needs.

m Practitioners can use a new interactive software tool,
the Perseo Design Manager, to involve the client
in selecting Perseo. This direct involvement
assures the client that Perseo is "right” for them and
increases their appreciation of the fitting process.

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

The Phonak fitting software (Version 8.3
‘was used to program the hearing aids. First,
hearing thresholds were entered into the
NOAH sofiware. The manufacturer’s
preseribed “First-Fit™ was caleulated from
these hearing thresholds. The default settings
in each of the software “personal system™
menus (provides adjustments to the “First-
Fit” for prior experience; occlusion effect and
feedback} were utilized. If the patient
reported occlusion, then this feature was
activated. If feedback was noticed, the

Phonak — Microlink User Guide at Page 7

You may even connect the system directly to your telephone, if 1t has an
audio output socket. Alternatively, use the optional adapter available for
your HandyMic. Switching off the microphone then allows you to hear
the telephone signal without any background nomse.
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Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With SmartLink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, a
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leaming development of
children with Auditory Processing Disorder [APD).
Edulink was perceved very positively within the
medical community and recent classroom tests show
favourable results.

Phonak — Fitting Guide for MLxi and MLxi Baha at Page 4

F Ll vi weirsn FR

T extended mode of FM SuccessiWare enables you 1o fine-tune some
parameters of the MLxi scoonding to the needs of yoar customers
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Phonak — Fitting Guide for MLxi and MLxi Baha at Page 8

7. Programming options 7.2 \Using inspiro

7.1 Programming interface

Al receivers can be programmed using the M progamming imterface:  Milxi, Milxi Baha can be programmed via inspiro:

1. Make wure all equipment is charged or 2 fresh batteny & inserted L. Male sure 2 fresh battery is imserted in the hearing instrument.
in the hezring instrument. Turn all equipment on. Turn all equipment on.

2. Connect the universal receiver to the bearing instrument and insert 2. Commect the universal receiver to the hearing instrument, the O speech
it imto the programming interface. processon, or Microlink 1 5, and place in front of the inspin.

1 Always select the option “via the programmsng imterface” when 1 Always select the oplion "via inspire® wien the B SecoesWane
FM Successiare requests commmnication with the receiver. requests communication with the receives.

Phonak SmartLink SX Product Information at p. 1

Product Information

SmartLink* SX

Smartlink 5X is a compact communication device for people with hearing
loms who besd busy, active lives. The Smartlink 5X incorporates am FM
fransmitter with digifal signal processing, a remote control for Phomak
hearing irst tx, and Bluetooth for ication with maobile phomes.

With its digital frequency symthesizer, the Smartlink allows a highly
flexikile choice of aperating frequency. For maximum customer benefit, we
recommend wsing a Phonak multi-channel FM receiver [e.g. the MLxS or
MLES) that cam be automatically synchronized from the Smartlink.
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Phonak — Media Release re Product Offerings in F2003/2004 at Page 2

The key breakthrough technology in Perseo is Personallogic, the first ever automatic control
system that is fitter programmable according to the tastes and preferences of each
individual wearer. Automatic performance has now a new level of intelligence beyond
merely adapting to acoustic changes in the environment. Perseo is the first hearing system
with customized automatic operation, as opposed to operation based on factory settings. It
allows hearing professionals to provide clients with a hearing system "custom-tailored” to
their personal hearing requirements and tastes.

Phonak — Collections 2002 Product List at Page 29

Phonak’s FM solutions:
For maximum speech intelligibility

Whenever even Latest- i it Phonak ions i the SNR by 12 to

instruments approach their physical lmis - noise, 20 d&.

reverberation, or distance - count an Phonak’s FM

solutions to deliver maximum speech intelligibility. The FM systems by Phonak can be used with the
majority of commercially available BTE instruments

‘The frequent difficulties encountered by hearing and cochlear implants.

instrument: users when watching TV and mating

phone cals can be avercome with Fhanak's FM

technologe.

Recommended applications:

Dialog: E Schools and continuing education:

For examgle at home, on 2 busy street, Far examgle in classes t schoals and

at the shapping mall ar in a restaurant. universities, on autings and excursions, in
lectures or on museum tours.

m Group discussions: ) Tportation:
For example at a family get-together, Far examgle in cars, trains, trams and buses.
in a very noisy restaurant, at business
meeings ar conferences.
Sports of all kinds:
2] For example when crcing, plaing oot
Making telephane calls: skiing, jogging or hiking.
The Phanak FM svstem provides access to
the many capabilities of madern

telecommunications devices. E Events:
For example at the theater, in concerts, at
Watching TV and listening to music: ‘the muvies, in church services or at
Phanak FM provides access to the entire ‘community meetings.

spectrum of today's information and
entertainment technologies.
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Phonak — Collections 2002 Product List at Page 33

QuickGuide
The versatile, easy-to-use anfine tour through the PFG fitting process.

PFG - with access to all optional fitting tools.
.“Cw plcrsp{‘mw{'s \nstrument selection wizand
n ﬁllmg success Thiis enline assistant recommends the product that best matches the

customer’s needs.

Initial SoundCheck

This is an ideal tool for fast and simple fine tuning of sound quality.
12 Three controls provide convenient gain and balance settings in the
Rt | L — g high- and low-frequency ranges.

—— Bl Automatic fine tuning
il 8 Based on the customer's hearing perception, the software
= autematically computes the most suitable modifications.

Manual fine tuning
A high degree of fitting precision can be attained with this broad
spectrum of parameters in an optimised display fonmat.

Fhanak Sound

The degree of fitting success can be dramatically improved by using
these real-lifie sound clips. All sound examples can be saved on a
computer as MP3 files; they are also available on 2 sound CD.

Proven PFG benefits

= One program for all Phonak hearing compauters

= NOAH compatibile or standalone version

= Detailed help system with in-depth scientific
and technical information

= PG training demo

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

Eaton ’458 at 6:29-7:6
The hearing aid system 102 can communicate with a device 106 facilitated by the short-range network
104. In various embodiments, the device 106 includes a mobile device or a terminal. The term “mobile
device” means the inclusion of a digital cellular telephone, a personal digital assistant, a personal
communication and information device. Furthermore, the term “mobile device” means the inclusion of a
handheld device. The term “terminal” means the inclusion of a data terminal. The term “personal digital
assistant” means the inclusion of a portable personal-computing device. The term “personal
communication and information device” means the inclusion of a device capable of mobile
communication as well as being capable of functioning as a personal digital assistant.

Eaton ’458 at 11:6—-15
Figure 6 is a pictorial diagram illustrating a system in accordance with one embodiment. Figure 6 contains
elements similar to those discussed in Figure 1. For these elements, the aforementioned discussion related
to them is incorporated here in full. The system 600 includes hearing aid systems 6024 and 602s. The
hearing aid system 6024 comprises a programming module 60241 and a hearing aid device 602a0. The
hearing aid system 602 comprises the hearing aid device 60250. Whereas a mobile device 606
communicates with the hearing aid device 60240 of the hearing aid system 6024 through the programming
module 60241, the mobile device 606 communicates directly with the hearing aid device 602po of the
hearing aid system 602s.

Eaton ’458 at 11:16-28
For illustrative purposes only, suppose a patient is being fitted with the hearing aid system 602p. During
the fitting process, a piece of software may be executed on the mobile device 606 to interact with the
patient wearing the hearing aid system 602g. Such interaction includes sending audio test signals from the
software executing on the mobile device 606 to the hearing aid system 602g. Such software includes a
user interface. The aural response from the patient is either automatically sent back to the testing software
by the hearing aid system 602s or is recorded manually into the testing software through the mobile
device 606. Once sufficient aural responses are collected, in one embodiment, such aural responses are
sent to a programming fitting server 616 through the cellular/mobile network 610 and the Internet 614; in
another embodiment, such aural responses are formatted to form an audiogram before sending the
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information to the programming fitting server 616.

Eaton *458 at 11:28-30
The term audiogram means the inclusion of profiling from the aural responses so as to obtain the extent of
the hearing loss of the patient.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson or Eaton,
to meet the claim limitations with a reasonable expectation of success for the reasons described above with
respect to claims [1b] and 3. In addition, a POSITA would be motivated to combine Anderson and Eaton
because the DHA system and Anderson discloses a hearing test for determining signal enhancement
parameters for a hearing aid, and Eaton discloses a specific technique for performing such a test using
interactive software in order to fit a user with a hearing aid. Eaton, 11:16-33. DHA system and Anderson
disclose that the hearing test can be performed using a hearing test program (i.e., software) stored externally.
See Anderson, 27:17-20 Thus, the combined DHA system and Anderson lends itself to combination with
Eaton’s teaching of a specific software program that could be stored externally to perform the hearing test.
Moreover, Eaton’s hearing aid fitting software would have been readily combinable with the combined DHA
system and Anderson’s hearing aid system by the POSITA with a reasonable expectation of success because
the hearing aid systems of the DHA system, Anderson and Eaton share multiple similarities. For example,
each discloses hearing aid systems for use with a wireless communication system and shares analogous and
familiar computer components, such as ear-worn hearing aid devices that can be wirelessly connected to a
mobile communication device. Accordingly, combining the teachings of Anderson and Eaton would involve
combining known components to yield predictable results.

To the extent that the DHA system, alone or in view of Anderson and Eaton, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[20b] wherein the mobile DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the mobile
communication device is communication device is configured to establish the hearing profile associated with the user via the software
configured to establish the hearing | program executed by the mobile communication device based on the user interacting with the software
profile associated with the user via | program via the mobile communication device.”

the software program executed by
the mobile communication device
based on the user interacting with

See above at claim [20a].
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the software program via the
mobile communication device.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1b] and [20a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

21. A personal audio system as
recited in claim 20, wherein the
software program at least
interactively guides the user to
establish the hearing profile for the
user.

DHA systems, alone or in view of Anderson and Eaton, expressly or inherently discloses “[a] personal audio
system as recited in claim 20, wherein the software program at least interactively guides the user to establish
the hearing profile for the user.”

See above at claim [20a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1b] and [20a].

To the extent that the DHA system, alone or in view of Anderson and Eaton, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

22. A personal audio system as
recited in claim 21, wherein the
software program at least
interactively guides the user to
establish the hearing profile for the
user by at least causing various
audio tones to be output to the user
via at least one of the earbuds,
prompting the user to provide a
hearing input with respect to one
or more of the various audio tones
being output, and receiving the
hearing user input pertaining to

DHA systems, alone or in view of Anderson and Eaton, expressly or inherently discloses “[a] personal audio
system as recited in claim 21, wherein the software program at least interactively guides the user to establish
the hearing profile for the user by at least causing various audio tones to be output to the user via at least one
of the earbuds, prompting the user to provide a hearing input with respect to one or more of the various audio
tones being output, and receiving the hearing user input pertaining to one or more of the various audio tones
being output.”

See above at claim 3.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1b] and [20a].

To the extent that the DHA system, alone or in view of Anderson and Eaton, 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,
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one or more of the various audio
tones being output.

with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[23a] A personal audio system as
recited in claim 1, wherein at least
one of the earbuds in the pair of
earbuds comprises a radiation
detector configured to capture
radiation data; and

DHA systems, alone or in view of Anderson and Abreu or Irvin *332 or Luo ’446, expressly or inherently
discloses “[a] personal audio system as recited in claim 1, wherein at least one of the earbuds in the pair of
earbuds comprises a radiation detector configured to capture radiation data.”

Anderson 783 at 24:15-26
The invention provides useful unsolicited information (i.e., information automatically provided to the user
by the system, not as a result of a user request for information) to the user of the system in a manner that
can be made imperceptible to a casual observer if desired. Information about the status of the hearing aid
system itself, such as a verbal warning that an earpiece or RPU battery voltage is low, is provided to the
user as detailed earlier. Automatic measurements of heart pulse rate, body temperature and walking
distance traveled can be taken by sensors 950 in the RPU 16 or earpiece 10 and stored in the RPU DSP
948.

Abreu ’960 at 6:28-38
Head-mounted structures are structures mounted on the head or neck for positioning sensors on the end of
the tunnel and include head bands with accessories that are adjacent to the tunnel, visors, helmets,
headphone, structures wrapping around the ear and the like. For the purpose of this description TempAlert
is referred herein as a system that measures temperature in the BTT area and has means to report the
measured value and that can incorporate alarm means that are activated when certain levels are reached.
Support structures yet include any article that has sensing means in which said sensing means are
positioned at the end of the tunnel.

Abreu 960 at 10:49-55
The apparatus of the invention include a temperature sensor located in the medial canthal pad. For
temperature measurement the sensing system is located on a skin area that includes the medial canthal
corner of the eye and upper eyelid. The sensor in the medial canthal pad is preferably positioned on the
skin adjacent to the medial canthal area (medial corner of the eye).

Abreu 960 at 32:29-45
In accordance with this exemplary embodiment for temperature measurement, the thermal energy emitted
by the BTT is sensed by the temperature sensor 102 such as a miniature thermistor which produces a
signal representing the thermal energy sensed. The signal is then converted to digital information and
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processed by processor 106 using standard processing for determining the temperature.

Irvin ’332 at 6:3-33

FIG. 4C illustrates the power control circuit 210 coupled with a contact switch functioning as the sensor
220. The contact switch includes a first and second contact connected to the power control circuit 210,
and connecting member 222 actuated when the user places the wireless headset 100 on their body. When
actuated, the connecting member 222 places the first and second contacts of sensor 220 in electrical
connection. Ideally, the sensor 220, when configured as a contact sensor, is placed in the earpiece 130, in
the retaining member 140, or in the retaining pad 150 shown in FIG. 1B. Preferably, when sensor 220 is
configured as a contact-based proximity sensor, the contacting element of sensor 220 is sealed in a
manner that minimizes contaminant ingress. In some embodiments, the contact sensor may be actuated by
the user resiliently expanding the retaining member 140 or other element of the wireless headset 100

for mounting upon their body.

FIG. 4D illustrates the power control circuit 210 coupled with a proximity sensor 220 not based on
mechanical actuation. The proximity sensor 220 may be an active or passive IR sensor, may be a resistive
or other type of thermal sensor, or may be an acoustic sensor. As a proximity sensor, sensor 220 provides
indication that a user has placed the wireless headset 100 upon their body. As such, any of the foregoing
or other presence sensing techniques may be used to implement sensor 220. Preferably, when configured
as a proximity sensor, sensor 220 requires minimal power and provides a sensor output signal based on
proximity to the user's body. Depending upon the sensing technology chosen, the control circuit 210 may
be required to periodically stimulate sensor 220 to generate a detection response.

Luo 446 at [0036]

The invention generally relies on shining light having a particular wavelength on human skin as well as
the reflectance properties of human skin. The surface reflection of the human skin occurs at the surface of
the epidermis and is approximately independent of the lighting wavelength and independent of human
race. In the infrared (IR) range the wavelengths that can be used are greater than 800 nano-meters and the
surface reflectance of human skin is more or less constant and close to 50%. The same hold true for
orange and red light in the visible light range, namely wavelengths between approximately 600 and 800
nano-meters can be used, although the surface reflectance for darker skin is reduced for shorter
wavelengths. Surface reflectance for dark skin is approximately 25% at 700 nano-meters. In the
embodiments shown herein, the energy of choice in the sensor unit 18 is preferably infrared (IR) energy.
However, long wavelength visible light energy can also be used as discussed below.
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A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Luo or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claims [1a]. In addition, a POSITA would have been motivated to combine
the teachings of the DHA Systems, such as the Phonak system, with Anderson and Abreu or Luo or Irvin to
meet the claim limitations with a reasonable expectation of success. For example, both the DHA system and
Abreu disclose head-worn devices. The Phonak system, for example, discloses that its device can include a
sensor (a microphone), so it would have been obvious to the POSITA to incorporate other types of sensors
into the device as well. Given that Abreu discloses a head-worn device with various sensors for measuring
different types of data, the POSITA would have looked to Abreu or Luo or Irvin for different types of sensors
that could be incorporated into the Phonak system. Moreover, a POSITA would have understood that sending
a signal if the earpiece is no longer being worn by a user would necessarily include processing the data from
the sensor to make that determination. Further, a POSITA would have understood that the sensor would fail to
capture signals in a proper manner if the earbud were not being worn. Accordingly, the modified DHA system
could determine whether the Phonak system’s earbuds are being worn based on at least the sensor data.
Further, a POSITA would have been motivated to modify the DHA system to include this feature to conserve
battery use, as if the earbud is not being worn, the device can switch to a low power mode and minimize
power usage. Moreover, the devices of the DHA system, Anderson *783 and Abreu or Luo or Irvin share
various structural and functional similarities that render the inventions readily combinable. Accordingly,
combining the teachings of the DHA system with Anderson ’783 and Abreu or Luo or Irvin would involve
combining known components to yield predictable results.

To the extent that the DHA system, alone or in view of Anderson and Abreu or Luo or Irvin, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

[23b] first electronic circuitry
electrically connected to the
radiation detector, the first
electronic circuitry configured to
process at least the radiation data
captured by the radiation detector,

DHA systems, alone or in view of Anderson and Abreu or Irvin *332 or Luo ’446, expressly or inherently
discloses “first electronic circuitry electrically connected to the radiation detector, the first electronic circuitry
configured to process at least the radiation data captured by the radiation detector.”

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 DSP56L.002 single-chip digital signal processor, a Motorola DSP56200 cascadable-
adaptive digital filter chip and supporting memory devices well known in the art. Miniature components
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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 24:15-26
The invention provides useful unsolicited information (i.e., information automatically provided to the user
by the system, not as a result of a user request for information) to the user of the system in a manner that
can be made imperceptible to a casual observer if desired. Information about the status of the hearing aid
system itself, such as a verbal warning that an earpiece or RPU battery voltage is low, is provided to the
user as detailed earlier. Automatic measurements of heart pulse rate, body temperature and walking
distance traveled can be taken by sensors 950 in the RPU 16 or earpiece 10 and stored in the RPU DSP
948.

Anderson 783 at 24:26-32
Sensor measurements can be reported to the user by a voice synthesized in the RPU DSP 948 using any of
a variety of synthesis techniques well known in the art, including playback of pre-recorded digitized
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speech. The voice signal produced within the RPU DSP 948 is then added to the processed audio signals
already being sent from the RPU to the earpiece.

Abreu ’960 at 6:28-38
Head-mounted structures are structures mounted on the head or neck for positioning sensors on the end of
the tunnel and include head bands with accessories that are adjacent to the tunnel, visors, helmets,
headphone, structures wrapping around the ear and the like. For the purpose of this description TempAlert
is referred herein as a system that measures temperature in the BTT area and has means to report the
measured value and that can incorporate alarm means that are activated when certain levels are reached.
Support structures yet include any article that has sensing means in which said sensing means are
positioned at the end of the tunnel.

Abreu ’960 at 10:49-55
The apparatus of the invention include a temperature sensor located in the medial canthal pad. For
temperature measurement the sensing system is located on a skin area that includes the medial canthal
corner of the eye and upper eyelid. The sensor in the medial canthal pad is preferably positioned on the
skin adjacent to the medial canthal area (medial corner of the eye).

Abreu ’960 at 15:57-60
The eyeglasses can be incorporated with a detecting system to send a signal if the eyeglasses were
removed or if the temperature sensor is not capturing signals in a proper manner.

Abreu 960 at 18:56-59
The present invention preferably includes all functions in a miniature semiconductor chip, which as an
integrated circuit, incorporates sensor, processing and transmitting units and control circuits.

Abreu ’960 at 32:29-45
In accordance with this exemplary embodiment for temperature measurement, the thermal energy emitted
by the BTT is sensed by the temperature sensor 102 such as a miniature thermistor which produces a
signal representing the thermal energy sensed. The signal is then converted to digital information and
processed by processor 106 using standard processing for determining the temperature.
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Irvin *332 at 6:3-33
FIG. 4C illustrates the power control circuit 210 coupled with a contact switch functioning as the sensor
220. The contact switch includes a first and second contact connected to the power control circuit 210,
and connecting member 222 actuated when the user places the wireless headset 100 on their body. When
actuated, the connecting member 222 places the first and second contacts of sensor 220 in electrical
connection. Ideally, the sensor 220, when configured as a contact sensor, is placed in the earpiece 130, in
the retaining member 140, or in the retaining pad 150 shown in FIG. 1B. Preferably, when sensor 220 is
configured as a contact-based proximity sensor, the contacting element of sensor 220 is sealed in a
manner that minimizes contaminant ingress. In some embodiments, the contact sensor may be actuated by
the user resiliently expanding the retaining member 140 or other element of the wireless headset 100 for
mounting upon their body.
FIG. 4D illustrates the power control circuit 210 coupled with a proximity sensor 220 not based on
mechanical actuation. The proximity sensor 220 may be an active or passive IR sensor, may be a resistive
or other type of thermal sensor, or may be an acoustic sensor. As a proximity sensor, sensor 220 provides
indication that a user has placed the wireless headset 100 upon their body. As such, any of the foregoing
or other presence sensing techniques may be used to implement sensor 220. Preferably, when configured
as a proximity sensor, sensor 220 requires minimal power and provides a sensor output signal based on
proximity to the user's body. Depending upon the sensing technology chosen, the control circuit 210 may
be required to periodically stimulate sensor 220 to generate a detection response.

Luo 446 at [0034]

In general, the location sensor module 18 and the hearing aid module 24 communicate via a bi-directional
information signal 42. The hearing aid module 24 polls the location sensor module 18 via the bi-
directional signal 42, on preferably a periodic basis, to determine whether the hearing aid 10 is in the ear
of the hearing aid user. In this case, the bi-directional signal 42 acts as a polling signal. In response to
polling done via the bi-directional information signal 42, the location sensor module 18 probes the outer
environment of the hearing aid 10 and returns location information via the bi-directional location signal
42. In this case, the bi-directional signal 42 acts as a location information signal. If the location
information indicates that the hearing aid 10 is in the ear of the hearing aid user (i.e. the in-the-ear case),
the hearing aid 10 operates in full-function mode. If the location information indicates that the hearing aid
10 is not in the ear of the hearing aid user (i.e. the out-of-the-ear case), the hearing aid 10 operates in sleep
mode. In sleep mode, the hearing aid 10 can essentially be considered to be off.

Luo 446 at [0035]
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There are several general scenarios for the location of the hearing aid. In the first scenario, the hearing aid
10 is not in the ear of the user and the hearing aid 10 and is in sleep mode. In this case, the location sensor
module 18 is polled and the location information indicates that the hearing aid 10 is not in the ear of the
hearing aid user and the hearing aid 10 continues to operate in sleep mode. In the second scenario, the
hearing aid 10 has just been inserted into the ear of the hearing aid user and the hearing aid 10 was
previously in sleep mode. In this case, the location sensor module 18 is polled and the location
information indicates that the hearing aid 10 is in the ear of the hearing aid user. The hearing aid 10 then
moves into full-function mode. In the third scenario, the hearing aid 10 is in full-function mode and is
being taken out of the ear of the hearing aid user. The location sensor module 18 is polled and the location
information indicates that the hearing aid 10 is no longer in the ear of the hearing aid user. The hearing aid
10 then moves into sleep mode.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Luo or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu or Luo or Irvin, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

[23c] wherein the first electronic
circuitry is configured to
determine whether the earbud is
being worn by a user based on at
least the processed radiation data.

DHA systems, alone or in view of Anderson and Abreu or Luo or Irvin, expressly or inherently discloses
“wherein the first electronic circuitry is configured to determine whether the earbud is being worn by a user
based on at least the processed radiation data.”

Abreu 960 at 15:57-60
The eyeglasses can be incorporated with a detecting system to send a signal if the eyeglasses were
removed or if the temperature sensor is not capturing signals in a proper manner.

Abreu 960 at 18:56-59
The present invention preferably includes all functions in a miniature semiconductor chip, which as an
integrated circuit, incorporates sensor, processing and transmitting units and control circuits.

Abreu 960 at 44:61-67
The present invention includes means for directing preferably near-infrared energy into the surface of the
skin at the end of the BTE tunnel, means for analyzing and converting the reflectance or back scattered
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Irvin >332 at 2:20-34

Irvin ’332 at 6:3-33

spectrun into the concentration of the substance measured and support means for positioning the light
source and detector means adjacent to the surface of the skin at the BTE tunnel site.

The wireless headset serves as a communication accessory to a base unit, such as a cellular telephone.
When not in use, the wireless headset reverts to an inactive state and draws essentially no power. A power
control circuit imparts automatic enabling capability to the wireless headset. Preferably, the power control
circuit employs a sensor responsive to a natural stimulus associated with a person preparing to use the
wireless headset. The wireless headset may sense motion, physical orientation, or user proximity. Sensing
techniques include but are not limited to micro-electro-mechanical-systems (MEMS), mercury switches,
attitude switches, and IR or acoustic proximity sensors. In some embodiments, the wireless headset
transitions from the inactive state to an active state in response to a user picking it up or mounting the
wireless headset upon their head.

FIG. 4C illustrates the power control circuit 210 coupled with a contact switch functioning as the sensor
220. The contact switch includes a first and second contact connected to the power control circuit 210,
and connecting member 222 actuated when the user places the wireless headset 100 on their body. When
actuated, the connecting member 222 places the first and second contacts of sensor 220 in electrical
connection. Ideally, the sensor 220, when configured as a contact sensor, is placed in the earpiece 130, in
the retaining member 140, or in the retaining pad 150 shown in FIG. 1B. Preferably, when sensor 220 is
configured as a contact-based proximity sensor, the contacting element of sensor 220 is sealed in a
manner that minimizes contaminant ingress. In some embodiments, the contact sensor may be actuated by
the user resiliently expanding the retaining member 140 or other element of the wireless headset 100 for
mounting upon their body.

FIG. 4D illustrates the power control circuit 210 coupled with a proximity sensor 220 not based on
mechanical actuation. The proximity sensor 220 may be an active or passive IR sensor, may be a resistive
or other type of thermal sensor, or may be an acoustic sensor. As a proximity sensor, sensor 220 provides
indication that a user has placed the wireless headset 100 upon their body. As such, any of the foregoing
or other presence sensing techniques may be used to implement sensor 220. Preferably, when configured
as a proximity sensor, sensor 220 requires minimal power and provides a sensor output signal based on
proximity to the user's body. Depending upon the sensing technology chosen, the control circuit 210 may
be required to periodically stimulate sensor 220 to generate a detection response.
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Irvin ’332 at 8:11-22

FIGS. 6 and 7 illustrate operation of the wireless headset 100. FIG. 6 is a state diagram for one exemplary
embodiment of the present invention. When the wireless headset 100 is not in use, it automatically enters
an inactive state (610). As explained, this inactive state may constitute disconnecting the communications
circuit 230 from the power source 240, or may simply represent placing the communications circuit 230 in
a non-functional, low-power condition. Absent user stimulus, such as motion of the wireless headset 100
or placement of the wireless headset 100 upon the user's body, the wireless headset 100 remains in the
inactive state (610).

Luo 446 at [0034]

In general, the location sensor module 18 and the hearing aid module 24 communicate via a bi-directional
information signal 42. The hearing aid module 24 polls the location sensor module 18 via the bi-
directional signal 42, on preferably a periodic basis, to determine whether the hearing aid 10 is in the ear
of the hearing aid user. In this case, the bi-directional signal 42 acts as a polling signal. In response to
polling done via the bi-directional information signal 42, the location sensor module 18 probes the outer
environment of the hearing aid 10 and returns location information via the bi-directional location signal
42. In this case, the bi-directional signal 42 acts as a location information signal. If the location
information indicates that the hearing aid 10 is in the ear of the hearing aid user (i.e. the in-the-ear case),
the hearing aid 10 operates in full-function mode. If the location information indicates that the hearing aid
10 is not in the ear of the hearing aid user (i.e. the out-of-the-ear case), the hearing aid 10 operates in sleep
mode. In sleep mode, the hearing aid 10 can essentially be considered to be off.

Luo 446 at [0035]

There are several general scenarios for the location of the hearing aid. In the first scenario, the hearing aid
10 is not in the ear of the user and the hearing aid 10 and is in sleep mode. In this case, the location sensor
module 18 is polled and the location information indicates that the hearing aid 10 is not in the ear of the
hearing aid user and the hearing aid 10 continues to operate in sleep mode. In the second scenario, the
hearing aid 10 has just been inserted into the ear of the hearing aid user and the hearing aid 10 was
previously in sleep mode. In this case, the location sensor module 18 is polled and the location
information indicates that the hearing aid 10 is in the ear of the hearing aid user. The hearing aid 10 then
moves into full-function mode. In the third scenario, the hearing aid 10 is in full-function mode and is
being taken out of the ear of the hearing aid user. The location sensor module 18 is polled and the location
information indicates that the hearing aid 10 is no longer in the ear of the hearing aid user. The hearing aid
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10 then moves into sleep mode.

Luo 446 at [0036]
The invention generally relies on shining light having a particular wavelength on human skin as well as
the reflectance properties of human skin. The surface reflection of the human skin occurs at the surface of
the epidermis and is approximately independent of the lighting wavelength and independent of human
race. In the infrared (IR) range the wavelengths that can be used are greater than 800 nano-meters and the
surface reflectance of human skin is more or less constant and close to 50%. The same hold true for
orange and red light in the visible light range, namely wavelengths between approximately 600 and 800
nano-meters can be used, although the surface reflectance for darker skin is reduced for shorter
wavelengths. Surface reflectance for dark skin is approximately 25% at 700 nano-meters. In the
embodiments shown herein, the energy of choice in the sensor unit 18 is preferably infrared (IR) energy.
However, long wavelength visible light energy can also be used as discussed below.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Lu or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

24[pre]. A personal audio system
operable to at least generate
customized audio output,
comprising:

DHA systems, alone or in view of Anderson and/or Enzmann, expressly or inherently discloses “[a] personal
audio system operable to at least generate customized audio output.”

See above at claim 1[pre].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and/or
Enzmann to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim 1.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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[24a] a head-worn wearable
electronic device including at least
a pair of speakers, each of the
speakers being configured to be
wearable proximate to an ear of a
user; and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “a head-worn wearable
electronic device including at least a pair of speakers, each of the speakers being configured to be wearable
proximate to an ear of a user.”

See above at claim [1a].

Moreover, Anderson *783 discloses that the earpiece of a hearing aid includes a speaker, and can be worn
“completely-in-the-canal” of the ear, as shown in FIG. 1 or behind the ear, or formed from a headset 21. See
id. at 3:52-60; 4:15-39; 5:52-55; FIG. 1; FIG. 2. The speaker is thus wearable proximate to the ear of the user.

In some embodiments, such as shown in FIG. 2, the earpiece belongs to a head-worn headset 21. See 4:15-
39; FIG. 2.

Secondary
Wireless Link 29

Remote Processor \\<

Farpiece Unit ZSL
22 N —

I I /27 /26 i
| Headset 21 | | FM || Signal o—q—ﬂ !
| *{ F2 | | XMTR Enhancer | l

i
: e | |
! MIC
: 1“e1 | |revr ' '
| Wireless | | |
| Micrephone 20 | | DPDT Cordless or {

—_———— - —— | Svgéch Cellular |

I Telephone |
| Hondset 28 i

FIG. 2

The headset earpiece 22 shown in FIG. 2 is “functionally similar” to the in-ear earpiece 10 shown in FIG. 1.
See 4:33-35. In a disclosed embodiment, “[a]Jn FM wireless microphone 20 transmitter, e.g. Radio Shack (R)
model 33-1076, is mounted on an FM headset 21 receiver, e.g. Radio Shack (R) model 12-103, to form an
earpiece 22 which is not necessarily hidden from view.” See 4:33-39. A POSITA would understand such
Radio Shack models to include a headset that is “head-worn.” The illustrated headset 21, as well as the
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referenced commercially available models, includes a headband that rests on the top of the user’s head for
support.

A POSITA would have understood from these disclosures that Anderson’s headset 21 can include a pair of
speakers, one for each ear, as shown above; with each speaker wearable near (and thus proximate to) its
respective ear, i.e., when the headset is worn.

Anderson illustrates headset 21 and earpiece 22 within the context of a “limited-feature embodiment,” shown
in FIG. 2. See 4:15-29. However, a POSITA would have understood headset 21 and earpiece 22 to be
combinable with the “full-featured” embodiment of FIG. 1 and/or DHA Systems. See 3:52-58. This is
because Anderson characterizes FIG. 1 and FIG. 2 as showing two preferred embodiments of the same
invention; explains that the headset earpiece shown in FIG. 2 is “functionally similar” to the in-ear earpiece
10 of FIG. 1; and further explains that “many other earpiece housing types” can be used in place of the CIC
earpiece housing shown in FIG. 1. See 3:52-58, 4:15-35. A POSITA would have understood from these
disclosures that the FIG. 1 system and/or DHA Systems could be flexibly implemented using various
housings for the earpiece, including headset 21.

A POSITA would have been motivated to use the headset instead of the CIC housing or the housing of the
DHA Systems to realize advantages in cost, simplicity, and commercial availability described by Anderson.
Even using headset 21 in a full-featured application and/or DHA Systems, it would provide certain
advantages over the in-ear embodiment. Unlike some CIC housings, a headset does not need to be
customized to fit in a user’s ear canal. Additionally, there would have been comfort benefits: many users do
not like supporting objects with their ears, a problem addressed by replacing a CIC housing or DHA System
housing with a headset. And using a larger headset rather than a small in-ear device would make it easier and
less expensive to include the processing and communication capabilities of the full-featured application, and
would reduce the likelihood of misplacing the device. Anderson provides specific guidance for adapting the
headset using “techniques [that] are well known in the art,” and notes that schematics and service manuals for
the headset were readily available, demonstrating that the POSITA would have had a reasonable expectation
of success in making the combination. See 4:26-5:60.

Because the POSITA would have combined headset 21 and its earpiece 22 with the full-featured FIG. 1
embodiment, throughout these invalidity contentions for the *693 and ’355 patents, unless otherwise noted,

references to the earpiece 10 shown for FIG. 1 should be understood to apply equally to earpiece 22 and
headset 21.
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The “head-worn wearable electronic device” is “eyewear or headwear” and thus encompasses an article worn
over the user’s head in the manner shown in Fig. 2. In addition, it would have been obvious to a POSITA to
make the in-ear earpiece of Anderson and/or the DHA Systems into a head—worn device, e.g., to disguise the
earpiece and/or to reduce the number of components a user needs to wear for different purposes, and in
particular in view of the well known nature of head—worn wearable electronic devices at the time of the
invention.

In addition, as noted above, Anderson *783 discloses that “it will be clear to those skilled in the art that a
binaural (stereo) system can be constructed based on the same principles as the monaural system.” See id. at
4:30-33. A POSITA would thus have understood the disclosure to encompass a pair of earbuds with a pair of
speakers, one for each ear.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[24b] a mobile communication DHA systems, alone or in view of Anderson and/or Enzmann, expressly or inherently discloses “a mobile
device at least for supporting audio | communication device at least for supporting audio output, the mobile communication device configured to
output, the mobile communication | store at least a hearing profile associated with the user, the stored hearing profile associated with the user at
device configured to store at least | least characterizes hearing impairment regarding the user's ability to hear.”

a hearing profile associated with

the user, the stored hearing profile
associated with the user at least A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and/or

characterizes hearing impairment | Enzmann to meet the claim limitations with a reasonable expectation of success for the reasons described
regarding the user's ability to hear, | above with respect to claim 1.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

See above at claim [1b].

[24c] the mobile communication DHA systems, alone or in view of Anderson, expressly or inherently discloses “the mobile communication
device configured to produce device configured to produce audio output signals customized for the user based on at least the stored hearing
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audio output signals customized
for the user based on at least the
stored hearing profile associated
with the user such that the
customized audio output signals at
least compensate for the hearing
impairment regarding the user's
ability to hear,

profile associated with the user such that the customized audio output signals at least compensate for the
hearing impairment regarding the user's ability to hear.”

See above at claim [1c].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[24d] the mobile communication
device configured to produce the
customized audio output signals
using at least signal amplification,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “the mobile communication
device configured to produce the customized audio output signals using at least signal amplification.”

See above at claim [1d].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[24¢] and the mobile
communication device configured
to transmit the customized audio
output signals to the pair of
speakers,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “and the mobile
communication device configured to transmit the customized audio output signals to the pair of speakers.”

See above at claim [1e].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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[24f] wherein each of the speakers
is configured to receive at least a
portion of the customized audio
output signals transmitted by the
mobile communication device, and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein each of the speakers
is configured to receive at least a portion of the customized audio output signals transmitted by the mobile
communication device.”

See above at claim [ 1f].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[24¢g] wherein each of the speakers
is configured to generate at least a
portion of the customized audio
output for the user in accordance
with at least the portion of the
customized audio output signals
being received.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein each of the speakers
is configured to generate at least a portion of the customized audio output for the user in accordance with at
least the portion of the customized audio output signals being received.”

See above at claim [1g].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[25a] A personal audio system as
recited in claim 24, wherein the
head-worn wearable electronic
device includes at least a
rechargeable battery, and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 24, wherein the head-worn wearable electronic device includes at least a rechargeable
battery.”

Phonak MicroLink MLxS Product Information at Page. 1

* Powered by the hearing instrument batiery
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Anderson ’783 at FIG. 8
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FIG 8
Anderson 783 at 3:40—41
FIG. 8 is a block diagram showing details of an earpiece for a full-featured preferred embodiment of the
invention.

Anderson 783 at 6:55-57
Earpiece power consumption is preferably minimized to extend battery life, and use of a rechargeable
battery is desirable.

Jannard ’526 at 20:57-64
The interface device 110 includes a power source 112, a transceiver 114, an interface 116, and an antenna
118.
The power source 112 can be in the form of disposable or rechargeable batteries. Optionally, the power
source 112 can be in the form of solar panels and a power regulator.
The transceiver 114 can be in the form of a digital wireless transceiver for one-way or two-way
communication.
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Jannard ’526 at 24:37-55
Optionally, the power source 112 can comprise portions of the ear stems 54D, 56D which have been
formed into batteries. For example, the rear portions 160, 162 of the ear stems 54D, 56D, respectively, can
be in the form of custom made batteries, either disposable or rechargeable. Preferably, the rear portions
160, 162 are removable from the forward portions of the ear stems 54D, 56D. This provides a particular
advantage in terms of balance. As noted above, imbalanced loads on the head can cause muscular pain
and/or headaches. In particular, excessive pressure on the nose can cause severe headaches. Additionally,
batteries can have a significantly higher mass density than plastic and lightweight metals, such as sintered
titanium or magnesium. Thus, by constructing the rearward portions 160, 162 of the ear stems 54D, 56D
of batteries, the weight of these batteries can improve forward-rearward balance of the audio device 10D
in that the weight of the interface device 110 can be offset by the batteries. In another embodiment, the ear
stems 54D, 56D can define a housing for removable batteries.

Jannard 526 at 24:56-25:3
The audio device 10D can also include power contacts 164 for recharging any rechargeable batteries
connected thereto. For example, the power contacts 164 can be disposed on a lower edge of the orbitals
48D, 50D. Thus, with an appropriate recharging cradle (not shown), the audio device 10D can be laid on
the cradle, thereby making contact between the power contacts 164 and corresponding contacts in the
cradle (not shown). Alternatively, power contacts can be provided in numerous other locations as desired.
For example, the power contacts 164 can be disposed at the ends of the ear stems 54D, 56D. A
corresponding cradle can include two vertically oriented holes into which the ear stems are inserted for
recharging. In this configuration, the lens within the orbitals 48D, 50D would face directly upwardly.

To the extent that The Phonak Digital Hearing Aid system and/or other 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 The Phonak Digital Hearing Aid system and/or other DHA Systems, those
elements, as known to them or as disclosed by other prior art identified in the cover pleading, including
Anderson or Jannard. As explained in in reference to limitation [1b], a POSITA would have been motivated
to combine the DHA system with the features of secondary references, including Anderson, to meet the claim
limitations with a reasonable expectation of success, in order to leverage the external device’s existing
communication hardware and processing capabilities to expand the digital hearing aid’s functionality to audio
signals generated or received by the external device itself, before or instead of signals received by the digital
hearing aid itself. A POSITA would have been further motivated to modify this combined system, in view of
Anderson or Jannard’s disclosures, to include at least one rechargeable battery and/or configuring it to be able

Page 167 of 385
Apple Inc. EX1045 Page 168
Apple v. IngenioSpec  IPR2026-00340



Claims

Prior Art

to be charged with and/or coupled to a docking station via a conductive element when placed within a
charging apparatus to reduce power burden and size of the ear device, improve usability, and leverage known
wireless and rechargeable power technologies known in the field at the time of the invention. A POSITA
would have had a reasonable expectation of success since both the distributed processing architectures and
rechargeable power systems were widely used and well-understood at the time, and their integration would
have only required routine engineering to achieve predictable improvements in efficiency, down—time, and
convenience.

[25b] wherein the rechargeable
battery is able to be charged when
the head-worn wearable electronic
device is coupled to a docking
station.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the rechargeable
battery is able to be charged when the head-worn wearable electronic device is coupled to a docking station.”

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.

A POSITA would have been motivated to combine the DHA system with the features of secondary
references, including Anderson, to meet the claim limitations with a reasonable expectation of success for at
least the reasons explained in claim 25.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[26a] A personal audio system as | DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “[a] personal

recited in claim 24, wherein the audio system as recited in claim 24, wherein the head-worn wearable electronic device includes at least a
head-worn wearable electronic rechargeable battery and at least one conductive element.”
device includes at least a
Anderson 783 at FIG. 8
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Anderson 783 at 3:40—41
FIG. 8 is a block diagram showing details of an earpiece for a full-featured preferred embodiment of the
invention.

Anderson 783 at 6:55-57
Earpiece power consumption is preferably minimized to extend battery life, and use of a rechargeable
battery is desirable.

Jannard ’526 at FIG. 11

/64 J;)

Jannard ’526 at 4:27-28
FIG. 11 is a front elevational view of the audio device illustrated in FIG. 10.

Jannard ’526 at 24:56-25:3
The audio device 10D can also include power contacts 164 for recharging any rechargeable batteries
connected thereto. For example, the power contacts 164 can be disposed on a lower edge of the orbitals
48D, 50D. Thus, with an appropriate recharging cradle (not shown), the audio device 10D can be laid on
the cradle, thereby making contact between the power contacts 164 and corresponding contacts in the
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cradle (not shown). Alternatively, power contacts can be provided in numerous other locations as desired.
For example, the power contacts 164 can be disposed at the ends of the ear stems 54D, 56D. A
corresponding cradle can include two vertically oriented holes into which the ear stems are inserted for
recharging. In this configuration, the lens within the orbitals 48D, 50D would face directly upwardly.

Moreover, since the power contacts 164 make electrical contact with corresponding contacts in a recharging
cradle to enable charging, the POSITA would have understood the power contacts 164 to be conductive
elements.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a]. In addition, a POSITA would look to Jannard to supply these missing details—all
of which were conventional—since both Anderson and Jannard disclose head-worn audio devices with
rechargeable batteries, but Anderson does not expressly disclose the details of such a recharger.

To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[26b] wherein the rechargeable
battery is able to be electrically
coupled via the at least one
conductive element to a charging
apparatus and charged when the
head-worn wearable electronic
device is placed within the
charging apparatus, and

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “wherein the
rechargeable battery is able to be electrically coupled via the at least one conductive element to a charging
apparatus and charged when the head-worn wearable electronic device is placed within the charging
apparatus.”

To the extent that Anderson alone does not teach that a rechargeable battery is able to be electrically coupled
via the at least one conductive element to the charging apparatus and charged when the head-worn wearable
electronic device is placed within the charging apparatus, this element is met by Anderson in combination
with Jannard.

Jannard ’526 at 24:56-25:3
The audio device 10D can also include power contacts 164 for recharging any rechargeable batteries
connected thereto. For example, the power contacts 164 can be disposed on a lower edge of the orbitals
48D, 50D. Thus, with an appropriate recharging cradle (not shown), the audio device 10D can be laid on
the cradle, thereby making contact between the power contacts 164 and corresponding contacts in the
cradle (not shown). Alternatively, power contacts can be provided in numerous other locations as desired.
For example, the power contacts 164 can be disposed at the ends of the ear stems 54D, 56D. A
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corresponding cradle can include two vertically oriented holes into which the ear stems are inserted for
recharging. In this configuration, the lens within the orbitals 48D, 50D would face directly upwardly.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[26¢] wherein the electrical
coupling of the at least one
conductive element with the
charging apparatus is supported by
at least a magnetic element.

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “wherein the
electrical coupling of the at least one conductive element with the charging apparatus is supported by at least
a magnetic element.”

For example, Jannard discloses that the power contacts 164 engage corresponding contacts in an “appropriate
recharging cradle.” Id. at 24:59-63. To the extent not expressly disclosed in Jannard, it would have been
obvious to the POSITA that the recharging cradle includes a magnetic element. This is because magnetic
charging was well-known in the art by the effective filing date of the *693 patent. It would have been obvious
to use at least a magnetic element in Jannard’s charger to support electrical coupling of the power contacts to
the corresponding contacts in the cradle in order to eliminate the need for charging cables.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

27. A personal audio system as
recited in claim 24, wherein the
mobile communication device is
configured to wirelessly
communicate with the head-worn

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 24, wherein the mobile communication device is configured to wirelessly communicate with
the head-worn wearable electronic device over a wireless network.”
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wearable electronic device over a
wireless network.

Phonak - SmartLink SX - FM Systems Manual at p. 3

Smartlink 5X is the first communication device to
incorporate

® Advanced FM features

* Hearing Instrument remote
control

* A Bluetooth link for
cell phone use

Phonak - SmartLink SX - FM Systems Manual at p. 4

Smart connections to
all audio sources

Any external audio input or an external microphone
signal can be transmitted wirelessly via Smartlink to the

hearing instrument, simply by attaching to the smart
interface.
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Phonak - SmartLink SX - FM Systems Manual at p. 10

Bluetooth FM Signal

Bluetooth Speech

Press to accept call Press to end call

0

Phonak - SmartLink SX - FM Systems Manual at p. 11

Smart digital synthesizer
technology

Digital frequency synthesizer technology, only available
with Phonak FM communication systems, cnables
online frequency synchronization and scanning of the
frequencies. used. Once a frequency is selected on the
Smartlink, it automatically sends a signal to the FM
receiver that adjusts the frequency of the receiver
accordingly. This awutomatic synchronization process
occurs every time the Smartlink is switched on. In
cases where more than one FM transmitter is in use, at
lectures or presentations for example, the Smartlink
has an exclusive scan function. This secks out the
frequency being used by the other transmitter and sets
the receiver frequency accordingly.
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Phonak - SmartLink SX - FM Systems Manual at p. 14

i

-, B
B -

The gateway to communication

« The only FM system witth digital synthesizer

» (Cellular phone access via Bluetooth

# Integrated remote control for hearing instruments
* [Ergonomic design with visual controls

* State-of-the-art energy management

Phonak - SmartLink SX User Guide at p. 32
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Caller's woire
auditle here
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Phonak — Microlink User Guide at Page 2

The desired signal — for example, a speaker’s voice or
the sound from a TV — &= picked up by the microphone
which iz placed near to the source of the sound. The
transmitter sends an FM signal to the receiver, which
immediately relays this to the hearing instrument for
you to hear — crystal clear!

Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With SmartLink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, a
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leaming development of
children with Auditory Processing Disorder [APD).
Edulink was perceived very positively within the
medical community and recent classroom tests show
favourable results.

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

Liz Brassine/Phonak: It is a digital microphone on the CIC. There are several advantages
of a digital microphone over analeg mics. First, increased dynamic range is provided,
Additionally, with a digital mic, the analog-to-digital converter is housed within the
microphone itself. This eliminates the wire between the AD-converter and the
microphone. The wire is the source for ultra-high frequency interference, such as
Bluetooth.

Phonak — Claro 211 Product Information at Page 1

FM features ‘Warld's smallest FM microchip
Compatible with all Phonak FW tansmitters
Cordless T and Radic link up
M performance comresponding to audiclogical fitting
Saft Squelch system
Built in antenna
Band H {173~ 185 MHz); band 1 [ 1B6-201 MHz);
band N (207217 MHz)
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Phonak — Claro 211 Product Information at Page 1

Processing Digital Perception Processing (DPF)
features iin 20 critical bands
{Gaiin and output controdled by DPP
3 hearing prn-gmrns[f mute mode]:
* Quizthdapt for hearing in relative quist
* NoizeAdapt for kearing speech in noise
* Program 3 telephone default [other choices awailable)
Il programs: FM and P+
MurtoSelect: automatic switching between
DuietAdapt and NoiseAdapt
Claro's noise suppression technologies
= Adaptive digital Awdicfoom (4AF]
# Fine-scale Moize Canceler in 20 bands
* Soft squelch

Phonak — Claro 211 Product Information at Page 2

Principle of FM operation

The transmitter wnit is worn by the person speaking, placed in front of
the: sound source or even connected directhy to TW or HiFi

The transmitter wnit collects the desired signal and transmits it via radio
waves directly to the FM module integrated in the hearing imstrument.
The incoming FM signal received by the hearing instrument is procesced

either in accordance with the audiclogical setting of the instrument, prowiding
consistent sound quality or accoeding to an individual FM program.

Phonak SmartLink SX Product Information at p. 2
Standards Europe USA
Wireless microphones EN 300,432 FCC Part 15 Subpart C
Eletromagn. compatibility ~ EN 301483 FCC Part 15 Swbpant C

Short-ramge wireless

tramsmission systems EN 300338 FCC Part 15 Subpart C
Safety regulations EN 60850  FCC Part 15 Swbpart C
Ehsetoath “Bluetooth Special Interest Group®

conformity test
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Phonak MicroLink MLxS Product Information at Page 1

The MicroLink Mo & the first miniaturized FM receiver with a digital frequency synthesizer for full
multi-frequency fexibility. The recciver features fully automatic, non-contact frequency synchronization
with either a WallPilot or the Campus 5.

The MictoLink MixS is compatible with all Phonak FM transmitters and the WallPilot, and is recom-
mended for use with this equipment.

MLxS with ETE instrument MLxS with adapter for O pecket processor

Audio shoe
/’,‘// |E.g.ﬁ5-'|- Mixs)
! MLxS .
= Mix5
J Microlink C15
. adapter

Focket processor
connectar cable

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

Phonak Communications introduces the new Microlink receivers with frequency
synthesizer

Pronak Communications will introduce its new multi frequency MLx S and MLE 5 receivers
in the next few months. MLx 5 and ML8 S are the counterpart of Campus 5 transmitters,
already introduced early 200Z. Together, they comprise the new synthesized FM system
generation, a system that transmits, without wires, speech to the hearing instrument in
difficult listening situations.

The key technology of the new system is its easy frequency adaptation. Given the extreme
design constraints (low voltage, low power, miniature dimensions), the development of this
techmology represents an unprecedented breakthrough in wireless communication
techmology.
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Phonak and Other DHA — Manufacturers News Article at Page 1

STAFA, SWITZERLAND—Phonak has
introduced Edulink, which it predicts
“'i” mﬁll{bul.t gl':ul.‘lf o '|.I't MJUI.
treatment of children with auditory pro-
cemdng disorders (APDs). This new device
is an "ear sei” that transmits the tachers
\'nil::_. 1.|5|I1g [-n.'li l::hnﬂlm’, diltﬂl‘lf o
the child’s ear, thus effectively reducing
Jmhl-.cnl J.l'ld hukzmu“d nﬂiz rﬂr
imprerved spoech discrimination. Edulink
i‘ hlpd fLa] fﬂmPI:mnl ﬂl’l.ing 1..|'b|:|"-
apies in the treatment of APLD.

Phonak and Other DHA — Manufacturers News Article at Page 2
Phonok applies frequency synthesizer

Phonak has integrated a new digital fre-
|:|1.|.1:rb|:__|.' 5?11:'.1:!‘2:!’ il.'ll:u H:\'I:ﬂ] |.I'D|‘.|IJ|.‘LE
the Campus 5 transmitter, destgned for
usc il'l lll:i.rrling I:I1\'EI'I:|I1rI11:I'II::; l.lt
MicrolLink MLx5, the Pereen, the Claro
dAZ FM 8, and the Microlink CI §
receiver for cochlear implant wsers. The
dl‘.g[l.ll l}'nl]ﬂ-ﬂtr 5[|'|'| P1i"-|:5 rrtqu:nl:}'
manzgement in schools and is intended
(L] dn!: lh: EI.P hl.“t:l'l d\ildltl'l 'A'i'l}l
and without hearing los.

-I-I'Iis I1'|u1|:i- rr:qucﬂl::f’ l:l.-lhl'lnl.om'
enables children with hearing instruments
[Eelylell o Fl'd:l' h:l.mn dmrmm“'i'l}.‘
ot the need for frequency re-setting. For
WCAICTs i.l.'ld Lﬂ‘ﬂtrs. |.I'|: oW Fn..li Lﬂﬂ"
nology means ncreased Aexibility, ensur-
ing that children and not technical e

are the fooues of the eduation proces.
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Phonak — Collections 2002 Product List at Page 5

Elite

(Digital Perception

situation

- Adaptive digital AudioZoom
-Fine-scale Moise Canceler: High-resolution 20-band noise

«Claro’s digital sound processing with a human perspective
Pracessing)

- AutcSelect: Excellent speech intelligitility in any listening

control
Digital
me BIE Remote controls
| Claro 11 (Clare 11 dAZ SoundFilot A
Clare 21 dAZ Claro 211 dAZ ‘WatchFilot Elegance
Clar 77 (Clam 311 dA7 WatchFilot Classic
(Clare 111 dAZ FM
Claro 211 dAZ M
(Clar 311 dAZ M

Elite Line features:

- Clear, natural sound with
precise, fully awtomatic volume
contral

- Sipnificantly improved speech
intelligibility even in difficult
listening situations

- Design innovations for all
system companents.

- High lewel of wser convenience

with automatic hearing program
selection

- Innovative high-tech solutions

for Claro system control

- State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.

+ M receiver fully integrated in the

BIE case [Claro dAZ FM)
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Phonak — Collections 2002 Product List at Page 9

EBTE instruments

Claro 111 dAZ
Claro 111 dAZ FM

I}'*JEEI

Claro 211 dAZ
Claro 211 dAZ FM

(f

27X

Claro 311 dAZ
Claro 311 dAZ FM

(f

) ZH I

Pesk values G max | 0571 50 5212648 7L 2 dB135 40 5L T2 81 40 SR
Festures Specially designed for sterp high- s 2
firegency and mild hearing loses bigher gain
Description Digital Perception Processing [FF) Digital Perception Procering [DFF) Digital Perception Procesing [DFF)
AstoiSelect (AS) AutcSelect [A5) hutoSelect (45)
Fine.scale Noise Canceler [FNC) Fine.scale Noise Canceler [FNG) Fine. scale Noise Canceler (FNC)
P — PP Maiive digital RufiZoom HAT]
P madlule (1 dAZ M) FM medule (211 dAZ FM) FM medule (311 dAZ FM)
& hearing programs + “mute” & hearing programs » “mute" © hearing programs + “mete"
Telecril Telecsil Telecsil
Battery sire 13 Battery s 13 Battery sive 13
Standand: i Standasd: i Standar:
switch switch witch
B Pr &
Options Reemate controks Walchiidet and Remate controks Walchiot and Femote coniroks WalchPit and
SoundPice FM SoundFilt M SoundFilot FM
Hogks: HE4, HE4 330, HEL 1000 Hooks HEA, HE4 130, HEA 1000 Hacks HEA, HE4 220, HEA 1000
Tampesproof battery cover Tampesproof battery cover Tampesproof tattery cover
Colorline calors phes (75 [shverl, Colerline colors pls FJ fsves), Colierline colors ples F26 fsibves),
F13 milky trascsparent] F13 |milky tranparent] F13 [milky transgarens)
Programeming i i 1P with i 1P with
ctiee Fiespomse Uit (ARL) Aective Response Unit AR hctive Response Unit (ARL)
Titiog . i . - _
Phoack Digital St Skope and 051Gl DL o) OS2 il

Apple Inc.
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Phonak — Collections 2002 Product List at Page 16

BTE instruments
Digital technology

Acro 211*

[

Acro 211 AZ*

[ 7wl Y

Peak values G maxJUSFL 90 62 dB/179 &8 1 &2 dB/179 B ST
Features Phonak's smallest digital BIE hearing  Phonak's smallest digital BIE heasing
computer computer with Aedicdoom
e e e e
3 hearing progrms + “mute” 3 heasing programs + “mute”
High-resclution digital Noise High-resolution digital Noise
Canceles [dNC] Canceler [dNC)
Feedback manager Feedback manager
Customised signal ones for program - Cantomise signal tones o program
¥ waming ¥ waming
TacTronic multi-functicn switch TacTroric muli-function switch
Telecal Tebecad
Aasic. inpuyfMcrol ink- compatibie e inputMiicrol ink compatible
Battery size 13 Auiofoom
Battery size 12
Options Microlink MLGMLx Microlink MLSMLx
Audic shoe ASS Ao shoe ASS
Tampesproaf battery cover K55 Tampesproaf battery cover K55
Colorine colors Calorine colors
Hoak: HES 1000 Hoak: HES 1000
Mini ear hook Mni ear hook
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Phonak — Collections 2002 Product List at Page 17

T T T e

L W L

Acro 3117

Z| s

Acro 311 AZ[

1

Q7@

il P .

Supcro 412°

{

22T MRS

— T T

Supero 413 AZY™

{

el EIEN IS

1 dB{137 &8 5P 7 4137 48 5L B4 dB/144 B S 79 dB 144 B S

High gainin 2 smaller case, digital High gain plus Audiadoom in 2 Digital high- powes BIE in the Digital igh.prower BTE with smique

BIE smaller case, igital BTE high i microphone
‘Iechnolegy

%uums;;um mwlﬂmignﬂﬁm wmmmslml Processing wuumml Processing
7 heasing programs + “mts" 3 heasing programs + “muts™ £ hearing pragrams + “muts" L hearing programs + “muts”
High-resclutian digital Nz High-resalution diital Meise Digital Naise Canceler (340] Digital Naise Canceler (94)
Canceler [4NC) Canceler [dNC) — - — .
Fendback manager Fendhack manager protection without gain lows protection without gain ke
TacTroric mulsi funsticn switch Taciranic i Feedack maniger
Curstamised signal eog Costomized signal tenes for progr ic i i
= = s e Customised signal tones for program. I!lmsdqmlhshpngm
Telecod Telecail confirmation and battery warmi confirmation and battery ma
Audio- i 1 Audio s Telecoil Telecoil
Battery sire 13 Audioloom Audio i HAudio i
Batery size 13 Battery size 675 Audiafoom
Battery sire GI5
Audia shoe ASE husia shoe ASS Audia shoe 254 P shoe A5
perpr v perpr ¥ nperpe v 52 e o cover K553
Colorline colors Coloeline culors Caberline colors Calarline colars
Hooks: HEZ, HEZ 680, HEZ 1000 Hodkes: HEZ, HEZ B8O, HEZ 1000 Hooks: HE3, HE €80, HE3 1000 Hooles HEZ, HEZ 620, HE3 1000
Wi ear hocks Mii ear beoks Fiemote controd ScundPilat FM Femote control SeundPilat FM
Remote control WatchPilo Remote control WatchPilot

Apple Inc.
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Phonak — Collections 2002 Product List at Page 18

Piconet2 P2 Piconet2 P2 AZ

- -

BIE st d d

ZMD QD

Peak values G max JOSM 90 E2 dEj172 4B 5 E2 dE[1r2 4 S

Features Phanak’s smallest digitally Phanak's sallest digitally
programmable B hesting computer  praarzmmatie Bt earing compates
ith Audicdoom

Description nl:lﬁl}am Compression Contral mﬁmaummmmw
3 heasing programs 3 heasing programs
Telecod Telecad
Aasdic. inp ik Audio. inp ink
Eattery sire 13 Masdiodnom [aba available without
DHC)
Battery sire 13
Options: Microlink MLE/MLx Microlink MLE/MLx
Masdi shoe ASE s shoe ASE
Tamperpraaf batteny cover K5 Tamperproaf batteny cover KSh
Colordine colers Colordine colors
Hoaks: HEZ 1000_ HES 1000 Hoaks: HEZ 1000_ HES 1000
Mini zar hooks Mini zar hooks
Femate contral=DHC. 2, DHC-4 Femote contral= DHC. 7, DHC 4
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SonoForte2 P23 AZ

B2

PowerZoom P4 AZ

ezl (]

Phonak — Collections 2002 Product List at Page 19

NovoForte E3

k4|

77T dB 137 48 5P

70 dBj 144 48 SPL

T aBNIT B S

High gain plus AudiaZaam in a smaller
2

High gain and Audicfoom

2 switch-selertable programes

e BIE instrument
mﬂﬁmfmvmmﬂmlﬂ P-hmnmmc.-umw %?ﬂ?‘mm gg.:awm,rm
7 heasing programs 1 hearing programs 7 switch selectable hearing programs. 7 switch-selectable hessing programs
Tedeood Teleood Tedecoil Tedecoil
Audi inputMhicrolink compaiie Aufo ingut Microlink compatie Audio i Pudia i i
Audio/nom (also available without withaut F conbrols Programmable wser conbrols
ma L] Battery size 675 Battery size 675
Battery sire 13 Battery sine 675
Microlink MLE/MLx Micralink MUT/MLT Micrlink MLT/MLx Micralink MLT/Mix
Audio shoe ASE Audio shoe AST Audio shoe AT Audio shoe AST
Tamperproaf attery cover K55 Tampesprocf Eattery cover K57 Tamperprock battery cover K57 Tamperprock battery cover Ksi
Colorline colors Colorl ine colors Colorline colors Coborline colors
Hoalks: HEZ, HE? B8O, HEZ 1000 Heols- HE3, HE3 BBD, HE3 1000 Hooles HEJ, HE3 BBO, HE3 1000 Hooles HEJ, HE3 820, HE3 1000
Mini ear hooks Mini zar heoks Mini ear hooks ki ear hecscks

Femote contrak DHC-3, DHC 4

Fiemate comtrol: DHC-F, DHC 4

FReemate control: DHC-2

Remote contral: DHC-3

Apple Inc.
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Phonak — Collections 2002 Product List at Page 24

BTE instruments

Supcro 411°

7| djal

PicoFortc3 5C-D

[72)[rv]

PicoForte3 PP-5C

Z|@

Peak vabues G max fOSTL 00 EENCEE EAdRNZT B L 78 dpj132 S0 SR
Features Digital high-power BIE Diectional micraphane. High pawes
switchable
Description Super Compression with 2L Super Compression + L
1 hesring program + “mute” Telecsd Tekecad
Fowes Dymamic Control for masimum  Aasic- inputMicrolink rompatible e inputMicrolink compaiible
e Battery siee 13 Battery sire 13
Ferdback manager
TacTronic mul function switch
Customied signl fones for program
confirmation and battery waming
Tekeeod
Aeic-input/Mscrolink compatible
Babterysire 675
Optians Microlink MLA/MLx Microlink MLSMLx Mecrolink MISMLx
Aesic shoe A54 e shae ASEA e shoe ASEA
Tamperproaf battery cover K552 Tamperproaf battery cover 5 5.3 Tampesproof katiery cover K553
Colorline colors Colorline cabars Colorine cobars
Hosis: HEZ, HEZ 80, 12 1000 Hosies: HEZ, HEZ 680, H7 1000 Hoaik: HEZ, HEZ 680,12 1000
Mini ear hoaks Wi ear hoaks
Programaing Programmaie with PCIEM.  LC:Low cut. G levek 1C: Low cut. 6 leveks
compatibic] and 1. TRO pogamming oy . Gutgut, 6 levels S5PL: Dutput, 6 levels
PG Saftware, verion B0 ar dbave mmm ion by FFG based mm_‘ ion by FYG based

Apple Inc.
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Phonak — Collections 2002 Product List at Page 25

PicoForte3 PP-C-P

[Zi

PicoForte3 PP-C-L-P

[Z|m|

v

SuperFront PP-C-2

{

SuperFront PP-C-4

l Other preducts )
Superfrant

B4 /137 &8 5P B2 dB{137 &8 SPL 79 dBf 142 B SPL 1 /142 4B SPL
High gain Exira power in bow-frequencyrange  High power instrament High-power imstrument
Fush-pull ampifier Push-pull ampifier Push-pull ampfics Pussh-pull ampiifies
Peak Clipsing Peak Clipping Peak Clipging Peak Clipping
Telecod Telecail Teleceil Telecail
Audia inputMicrolink compatible Audia Auio i Audic i
Eattery sire 13 Eattery size 13 Bttery sire G75 Battery size 615
Audia shoe ASEA Audia shoe ASEA Ausic shee ASTA Audic shoe ASIA

perpr v ] pespr " 53 nperpn y npespr Y 51
Colorline colors Caloline colors Coberline colors Ceberline colors
Hoaks: HEZ, HEZ £80, HP 1000 Hooks: HEZ, HEZ £B0, H2 1000 Hoalks: HE, HEESD, PD 1000 Hoaks: HE, HEEED, PD) 1000
Wi =ar hooks Wiisi car ook Wini ear beoks Wi zar brooks

LC: Low cut, B levels
S5 Dutput, G levels:

LC: Low cut, 6 levels
SSPL: Dutut, § levels:

Tene: Low cut, 5 levels
S5 Dutpt, 7 levels:

on audiogram

on audiogram

on audiogram

1C- Low cut, S levels.

VOB Vigh cut, 3 vl by, 8 el
P Dutput, 6 levels

Gz Giain, & lewels

Fitting reveommendation by PYG based
on audiogram

Apple Inc.
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Phonak — Collections 2002 Product List at Page 26

BTE instruments

SuperFront PP-C-L-4
SuperFront PP-C-L-4+

LA

SuperFront PP-SC

(el

Classica AGC

(

7 Zi Z{

Peak values G max J0SR. 90 82 dB[147 B SAL (PP-CL-4) 87 dB[140 dB 5P 65 dB /133 g8 5P
0 /147 di SAL (FP.CL-44)

Features High-pawes lowfreq. range (PP-C-L 4] High-powes AGC0 with 281,
Super Jowfreg,instrument (FP_C L 44]

Descriptian Push_pull smgiifier Push_pull amplifier Bensdband resporse
Peal Chgping Super Compressian with 3L Telecad
Tekecod Telecad e inputMicrolink compatible
Mo inputMicrolink compatible Nasic inpuMicralink compatible Battery size 675
Bartery sire 675 Bartery sire 675

Optiors Microlink ML3/MLx Mcrolink ML3MLx Mcrolink MLAMLx
Nesic shae AS2 Masic shoe K51 e shoe AS4
Tamperproaf battery cover K53 Tamperproct battery cover K53 Tamperproaf Battery cover K54
Colorline colors Colorline colors Calorline colors.
Hacks: HE, HEGD, PO 1000 Hoaks: HE, HEGBO, FD 1000 Hooks: HE3, HED 680, HEZ 1000
Wini e3¢ hoaks Wni ear hoolke: Wi ear hooks

Programeming LC: Low cut, 9 levels LC: Low cut, 3 leveks LC: Low cut, & levels

s HC=High cut, § levels TP Bypass, & levels; high cat, 3 S5PL: Output, & levels

SRL: Dutput, & bevels: leveks Fitting recommendation by PYE based
e ST Dutput, 3 levels on sudoqram
Fitting reommendation by FIG based an - Lo B 10vE
udingram Fitting recommendation by T9G based

on audicgram

Apple Inc.
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Phonak — Collections 2002 Product List at Page 27

Classica C-D Classica PP-SC Classica PP-CP Classica PP-C-L-P
77| 7| 7|

24l (7| 7] Z|&

70 d8J1 dB 5P 80 dB[ 137 dB TP B4.d0 144 dBE SPL B /144 d AL

Hreadband BTE with directionl High-powes High gain Extra power im low-frequency range

microghene

Parshpull amplifier Push-pull amplifier Pushpull zmplifier Fursh-pull amglifier

Pesk Clipping Super Compression with 2T Peak Cipping Fesik Chpping

Tedecoil Tebernil Broadband Eroadband

Nusdic i i patibl Nusdic i i npiatibh Telereil Tebeail

Battery sire G675 Battery sire 675 Audig i i patibh Aadic i i patibis
Battery sive 675 Battery sive 675

Microlink MLA/MLx Microlink ML4MLx Microlink ML4MLx Microlink ML4/MLx

Audin shoe AS4 Audio shoe K54 Mudin shoe RS54 Aasdic shoe AS4

Tamperproaf battery cover K54 [ [ 5

ColorLine: colors Color e colors Colorline colors ColorLine: colors

Hooks: HE2, HE2 £80, HEI 3000
Mini ear hooks.

Hookes: HEZ, HE3 680, HE3 1000
Mini ear hooks.

Hoaks: HEZ, HE £BO, HE3 1000
Mini ear hooks.

Hoaks: HE3, HE3 E80, HEZ 1000
Mini ear hooks.

1 Low cut, 5 levels
S Dutput, & levels

Fitting recommendation by FFG based
an sudicgram

LC: Low curt, & levels LC: Low cut, & levels 1C: Low cut, 5 levels
S5 Qutput, & bevels S5 Output, § levels S5 Dutput, § bevels:
Fitting o by ion by PR based =
an auficgram an sudiogram on sudiogram

Apple Inc.
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Phonak — Collections 2002 Product List at Page 30

ML, the mast flexible FM receiver ever made, can be used nat only with
Phonak BTEs but also with mast third-party hearing instruments
available on the market today. This is possible thanks to the standard
Eurg connector which simply plugs into the audio shoe of the hearing

instrment.
MLx compatible (Once again, Phonak demonstrates its commitment to innovative
BTE makes: developments that serve hearing-impaired adults and children.
—
ooy —
- . L
Audifon Ty S :
| e
Beltone " .
Danavox - -
GN ReSound guiin e s A =l
| \
Hansaton A : - © i ]
Interton R . ]
. _\| i
Oticon
Philips Detailed, up-to-date compatibility lists i
of Phonak's MLx Microlink receiver
Phonak are available online at =
R_“' on www.phonak.comfmlx "
Siemens

Sonic Innovations
Unitron
Widex

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

FM technology was used. As previously
mentioned, Phonak Corporation developed a
new personal FM system receiver, the Phonak
Microlink, which does not utilize wires or a
body-worn box like its predecessors. This
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Lewis — Speech perception in noise: directional microphones (2004) at Page 431

All subjects were fit with digital Phonak
Claro 311 dAZ BTE hearing aids hilatarally.
All earmolds had selact-s-vent (5AY) venting
and #13 or 3 mm horn tubing. In addition to
the hearing aids, subjects were fit with
Phonak Microlink ML& FM receivers
bilaterally. These FM receivers attach to the
bottom of a BTE hearing aid and may be
utilized in either the “FM only™ mode, which
attenuates the hearing aid microphone by
20 dB, or in the FM plus hearing aid mode,
which allows for FM input and input of
environmental sounds via the hearing aid
microphones simultanecusly at the same
output level. The Phonak TX3 HandyMic FM
transmitter served as the FM transmitter.
This transmitter has three microphone
options: (1) Wide Angle, which picks up
sounds armving from all directions around the
transmitter microphone equally; (2) Zoom,
which provides reduced amplification to
signals arriving from the rear (cardioid); and
{3} BuperZoom, which provides reduced
amplification to signals originating from the
rear and the sides (hypercardicid). The

Oticon — DigiFocus White Paper (1996) at Page 11

Many people find it uncomiortable fo be wired to & computer This “con-
strictod” faaling can bo aveided by wiing the OtiSel programming belt which
s worn on the shoulder. The programming belt provides cordless infrared
communication between the PC and 1he hearing instrumant while in tho

Alternatively, vou may use the HI-PRO interface for a wined solution

OtiSet offars a choice of thres differant views of the fitting. The Audiological
View meilhi A visual _‘I‘,_l_i_.l.. o instrument perfonmance in Fomar |:I.|:.|:II.|.

sound envirmonments. The Techni al View illustrates teaditional technical in-

formation suech as coupler data and inssrtion gain & ditlerent inpul levals

With (he Binaural View you ara able (o examine seitings for both right and

laft instruments ai the same time

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
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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

19
L

Cptional
FRE"G‘E ' Spcondary
rocessor Wirelass Link
Unit Circuitry

FIG. |
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Anderson 783 at FIG. 2

Secondary
Wireless Link 29

Remote Processor

Earpiece Unit 23
22~ N -
| [ ez 26 )

|
R, S —— 14

r = | !
| Headset 21 | | FM || Signal NG |
| | F2 | | XMTR Enhancer | |
| :‘/1///' 1 |

— 24 |

; TR RCVR ~
| Wireless ' | DPDT/ |
| Microphone 20 | [ , Cordlessor |
L | Swisch Cellular I
| Telephone |
| Handset 28 |
Lo e e e e e S

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

Page 195 of 385
Apple Inc.  EX1045 Page 196
Apple v. IngenioSpec  IPR2026-00340




Claims

Prior Art

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 the teachings of the DHA system with Anderson, to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim 1b.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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28. A personal audio system as
recited in claim 27, wherein the
wireless network is a short-range
wireless network.

DHA systems, alone or in view of Eaton, expressly or inherently discloses “[a] personal audio system as
recited in claim 27, wherein the wireless network is a short-range wireless network.”

Phonak SmartLink SX Product Information at p. 2

Eaton 458 at Abstract

Eaton 458 at 6:11-25

Standards Eurape USA
Wireless microphones EN 300432 FCC Part 15 Subpart C
Eletromagn. compatibility EN 201489 FCC Part 15 Subpart C

Short-ramge wireless

tramsmission systems EN 300338  FCC Part 15 Subpart C
Safety regulations EM 60950 FCC Part 15 Swbpart C
Elwetoath “Bluetooth Special Interest Group®

comformity test

Systems, structures, and methods are provided to fit, program, or upgrade a hearing aid system to a
patient. One embodiment includes the use of a mobile device to interact with the hearing aid system
through a short-range network. The mobile device is also adapted to communicate with a server through a
long-range wireless network. The server may reside on the Internet.

The hearing aid system 102 can communicate bi-directionally via a short-range network 104. In one
embodiment, the short-range network is a pico-cellular network. In another embodiment, the short-range
network includes a network occupying an un-licensed frequency-band. In one embodiment, the short-
range network 104 includes wired networking. In another embodiment, the short-range network 104
includes a wireless short-range network such as a radio transmission network or an optical transmission
network. One implementation of the radio transmission network includes Bluetooth technology. Bluetooth
technology provides a short-range, low-cost radio communication link. Bluetooth may be used to replace
wired cables that connect peripherals to this sample of equipment: cellular phones, audio headsets,
computer laptops, personal digital assistants, digital cameras, etc. Another implementation of the radio
transmission network includes HomeRF, DECT, PHS, or Wireless LAN (WLAN), or other equivalent
proprietary wireless communications protocols that do not depart from the present invention.
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Eaton ’458 at FIG. 1

|

|

N
FIG. 1

.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and

Eaton to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim 1b.

To the extent that the DHA system, alone or in view of Anderson and Eaton, 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,

with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

29. A personal audio system as
recited in claim 27, wherein the
short-range wireless network is a
Bluetooth network.

DHA systems, alone or in view of Eaton, expressly or inherently discloses “[a] personal audio system as
recited in claim 27, wherein the short-range wireless network is a Bluetooth network.”
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Phonak - SmartLink SX - FM Systems Manual at p. 3

Smartlink 5X is the first communication device to
incorporate

® Advanced FM features

® Hearing Instrument remote
control

® A Bluetooth link for
cell phone use

Phonak - SmartLink SX - FM Systems Manual at p. 4

Audio input
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Smart links with Bluetooth

With the inclusion of Blustooth technology in SmartLink,
Phonak mow enables hearing instrument wearers to
enjoy unrestricted wse of all Bluetooth compatible
cellular phones. One of the major complaints of hearing
impaired people is now history — talking on the telephone
is even easier for them than for people with normal
hearing. Simply synchronizing the Bluetooth telephone
and Smartlink creates the communication path. As
long as the cell phone s within a 10-meter range of
Smartlink, all incoming calls are automatically directed

Bluetooth

Press to accept call

Phonak - SmartLink SX - FM Systems Manual at p. 10

via Smartlink to the hearing instrument. The cell phone
is only needed for dialing outgoing calls Whenever
the cell phone is switched on, the Bluetooth function
remains active for incoming calls, regardless of whether
Smartlink is switched on or off. This guarantees that
telephone calls are not missed, even when the FM
function is not required. When using an extemal audio
input to listen to music, incoming telephone calls have
priority when the cell phone is switched on. The audio
signal is automatically decreased so that the user hears
the ringing tone clearky.

Phonak - SmartLink SX - FM Systems Manual at p. 10

FM Signal

Speech

Press to end call

Apple Inc.
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Phonak - SmartLink SX - FM Systems Manual at p. 14

i

-, B
B -

The gateway to communication

« The only FM system witth digital synthesizer

» (Cellular phone access via Bluetooth

# Integrated remote control for hearing instruments
* [Ergonomic design with visual controls

* State-of-the-art energy management

Phonak SmartLink SX Product Information at p. 2

Standards Europe USA
Wireless microphones EN 300,432 FCC Part 15 Subpart C
Eletromagn. compatibility EN 301489 FCC Part 15 Subpart C

Short-ramge wireless

tramsmission systems EN 300338 FCC Part 15 Subpart C
Safety regulations EN 60850  FCC Part 15 Swbpart C
Ehsetoath “Bluetooth Special Interest Group®

conformity test

Eaton ’458 at 6:11-25
The hearing aid system 102 can communicate bi-directionally via a short-range network 104. In one
embodiment, the short-range network is a pico-cellular network. In another embodiment, the short-range
network includes a network occupying an un-licensed frequency-band. In one embodiment, the short-
range network 104 includes wired networking. In another embodiment, the short-range network 104
includes a wireless short-range network such as a radio transmission network or an optical transmission
network. One implementation of the radio transmission network includes Bluetooth technology. Bluetooth
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technology provides a short-range, low-cost radio communication link. Bluetooth may be used to replace
wired cables that connect peripherals to this sample of equipment: cellular phones, audio headsets,
computer laptops, personal digital assistants, digital cameras, etc. Another implementation of the radio
transmission network includes HomeRF, DECT, PHS, or Wireless LAN (WLAN), or other equivalent
proprietary wireless communications protocols that do not depart from the present invention.

Eaton ’458 at FIG. 1

110
WIRELESS NETWORK

r____
oty |
i .

N

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and

Eaton to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim 1b.

To the extent that the DHA system, alone or in view of Anderson and Eaton, 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,

with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.
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30. A personal audio system as
recited in claim 24, wherein the
head-worn wearable electronic

device includes an accelerometer.

DHA systems, alone or in view of Abreu or Irvin, expressly or inherently discloses “[a] personal audio system
as recited in claim 24, wherein the head-worn wearable electronic device includes an accelerometer.”

Abreu 960 at 13:46—60
The eyeglasses or other support structures can also have elements which produce and radiate recognizable
signals and this procedure could be used to locate and track individuals, particularly in military
operations. A permanent magnet can also be mounted in the eyeglasses and used for tracking as described
above. A fixed frequency transmitter can be mounted in the eyeglasses and used as a tracking device
which utilizes a satellite tracking system by noting the frequency received from the fixed frequency
transmitter to a passing satellite, or via Global Positioning Systems. Motion and deceleration can be
detected by mounting an accelerometer in the eyeglasses. The use of eyeglasses as tracking means can be
useful for locating a kidnapped individual or for rescue operations in the military, since eyeglasses are
normally unsuspecting articles.

Irvin ’332 at 5:1-23
Because the wireless headset 100 of the present invention automatically enables and disables its
communication functions based on use, the sensor 220 may be based on a variety of technologies. In
general, its purpose is to provide a signal responsive to a natural stimulus associated with use of the
headset by a user. Movement or vibration of the wireless headset 100, or placement of the wireless
headset 100 upon the user's body indicates usage. Movement may be detected based on vibration or by
sensing acceleration, such as with an accelerometer. Mechanical or liquid-based switches represent
alternate mechanisms for sensing movement. In such switches, movement causes an electrical connection
to be established between contact pairs. Further, the particular sensor 220 employed may be tuned or
configured such that only stimulus consistent with actual use actuates the sensor, thus avoiding
inadvertent or unintended enabling of the wireless headset 100. In such configurations, the sensor 220
preferably employs output conditioning that prevents assertion of the sensor output signal for stimulus
below a defined threshold. Alternatively, the power control circuit 210 may include such conditioning as
part of its interface to the sensor 220. FIGS. 4A—4D illustrate possible sensor embodiments.

A POSITA would have been motivated to combine the teachings of the DHA system with Abreu or Irvin to
meet the claim limitations with a reasonable expectation of success for the reasons described above with
respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Abreu or Irvin, 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, with the
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teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

31. A personal audio system as
recited in claim 24, wherein the
head-worn wearable electronic
device includes a plurality of
circuit boards, each circuit board
including at least one integrated
circuit mounted thereto.

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “[a] personal
audio system as recited in claim 24, wherein the head-worn wearable electronic device includes a plurality of
circuit boards, each circuit board including at least one integrated circuit mounted thereto.”

Phonak — Perseo Brochure at Page 22

The beauty
of high technology

Perseo” ITEs - hidden beauty

The Perseo family includes a full line of ITEs ranging from the smallest

Perseo 11 CIC to the elegant dual

2 on all ITE models and easily added after fitting
by exchanging battery covers. This is a very simple
and practical means of providing extra control

and additional programs.

In many countries, ITEs are available with Phonak

Oticon — DigiFocus Compact User Instructional Brochure at p. 2
The programming is accomplished via computer soltware (UtiSet)
using the NOAH standard platform, Additionally, DigiSound can be
programmed from Oticon's dedicaled programming box, “Easy fit".

Page 205 of 385
Apple Inc.  EX1045 Page 206
Apple v. IngenioSpec  IPR2026-00340



Claims

Prior Art

Oticon — DigiFocus Description at Page 1

Inside each DigiFacus, the digital chips have the same processing power as a
fast laptap computer. This power is used to analyae the incoming sound signal,
and speech Is sxtracted through a unique system called ASA - Adaptive
Spaach Alignment. ASA always makes spasch audible, amplifying it as much
as necessany without making it uncomfortably loud or distorted. Sounds are
reproduced very naturally - making speech far easier to understand than with
any other hearng Instrument on the market.

Oticon — DigiFocus White Paper (1996) at Page 1

The OtiSet software is the single most important tool for fitting DigiFocus.

Undernaath its sj:|||_||1-. and sasy to use interface, OtSel sums up all of the ad
vanced knowledge on which DigiFoous is buill. By analyzing all of the avail-
able personal data, OtiSet sutomatically recommends the most approplate sol
tings. In short, ChiSut enables vou to draw oa all the audiclogical knowledge

availahle from (ficon. o

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

LV cnsrpeeaiisn

'

Dvgite
.
=¥ Compren Rt MATHT

Fi. 1. DigiFocus - block diagram of the digital audie processor, DAP

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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Anderson 783

Antenng — 805 810 8i5
RF DEMOD VideoAimp | | Video Pulse Interragatio
€ Modulator with AGC Guantizer Data Register
VI vz
830, ,

at FIG. 8

B35_| 60 MH:
840 Ose
N\ B45 o
Battery - / 3 |
Cnarging =) Reply Data _J
Cetectar b Register
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-2}
865 1
Default
Parameter
8707 Storage 850

875’

8-Bit
Compressing
7 A/D

BSES
/

B-Bit
oA

880

FIG. 8

Anderson 783 at 3:40—41
FIG. 8 is a block diagram showing details of an earpiece for a full-featured preferred embodiment of the

invention.

Anderson 783 at 12:38-46
Note that all earpiece functions (e.g., power control for the 60 MHz oscillator 835) are controlled by a
custom application-specific integrated circuit (ASIC) 845. The ASIC 845 may be a low-power low-
voltage device similar, e.g., to the ECI Semiconductor P576 custom programmable linear/digital gate
array. Many of the functions that are shown as separate blocks for clarity in FIG. 8, e.g., reply data

register 825, may be implemented within the ASIC 845.

Apple v. IngenioSpec
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Jannard ’526 at FIG. 3]

286 3¢, 73a, 73e

Jannard ’526 at 3:56-58
FIG. 3] is a front, top, and left side perspective and exploded view of the wearable audio device illustrated
in FIG. 3D.

Jannard ’526 at 12:62-13:6
A cover member 262 cooperates with the housing 250 to define the closed internal cavity 252. In the
illustrated embodiment, the internal cavity 252 includes at least one compartment configured to receive an
electronic circuit board 264 which includes at least one switch for each of the buttons 73a, 73b. In an
exemplary but non-limiting embodiment, the board 264 can include two switches, one for each of the
buttons 73a, 73b, which are configured to control a volume output from the speakers 14A’, 16A’". The
cover 262 can be attached to the ear stems 54A’ with any type of fastener, such as, for example, but
without limitation, screws, rivets, bolts, adhesive, and the like.

Jannard ’526 at 13:50-55
The internal cavity 282, in the illustrated embodiment, is configured to receive a printed circuit board 284.
In the illustrated embodiment, the printed circuit board 284 includes one switch for each of the buttons
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73c, 73d, and 73e. Additionally, the printed circuit board 284 includes an audio file storage and playback
device 286.

Jannard ’526 at 14:6-14
Advantageously, the printed circuit board 284 also includes or is in electrical communication with a data
transfer port 388. In the illustrated embodiment, the housing 280 includes an aperture (not shown)
disposed in a position similar to the position of the aperture 272 on the housing 250. In the housing 280,
however, the aperture is aligned with the data transfer port 288. Thus, when the printed circuit board 284
is received in the internal cavity 282, the data transfer port 288 is aligned with the aperture.

Jannard ’526 at 15:60-16:2
Thus, with reference to FIGS. 3J and 3M, the ribbon connector 318 can extend from the housing 280, into
the recesses 294, 296, through an aperture (not shown) in the hinge pin 298 to the upper opening within
the hinge pin 298, then through the channel 316 (FIG. 3E), to an upper opening of the hinge pin 270, out
through an aperture (not shown) through a side of a hinge pin 270, through the recesses 266, 268 of the
housing 250, and then to the speaker 14A’, printed circuit board 264, and the power storage device 274.

Jannard ’526 at 25:12-21
With reference to FIGS. 8, 9A, and 9B, in another embodiment, the audio device 10C is advantageously
adapted to support any of a variety of portable electronic circuitry or devices which have previously been
difficult to incorporate into conventional headsets due to bulk, weight or other considerations. For
example, but without limitation, the electronics are digital or other storage devices and retrieval circuitry
such as for retrieving music or other information from MP3 format memory or other memory devices.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.
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32. A personal audio system as
recited in claim 31, wherein at
least one of the circuit boards is a
flexible printed circuit board.

DHA systems, alone or in view of Jannard, expressly or inherently discloses “[a] personal audio system as
recited in claim 31, wherein at least one of the circuit boards is a flexible printed circuit board.”

Jannard ’526 at FIG. 3]

286, 3¢, 73a, 73e

Jannard ’526 at 3:56-58
FIG. 3] is a front, top, and left side perspective and exploded view of the wearable audio device illustrated
in FIG. 3D.

Jannard ’526 at 12:62-13:6
A cover member 262 cooperates with the housing 250 to define the closed internal cavity 252. In the
illustrated embodiment, the internal cavity 252 includes at least one compartment configured to receive an
electronic circuit board 264 which includes at least one switch for each of the buttons 73a, 73b. In an
exemplary but non-limiting embodiment, the board 264 can include two switches, one for each of the
buttons 73a, 73b, which are configured to control a volume output from the speakers 14A’, 16A’. The
cover 262 can be attached to the ear stems 54A’ with any type of fastener, such as, for example, but
without limitation, screws, rivets, bolts, adhesive, and the like.
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Jannard ’526 at 14:6-14
Advantageously, the printed circuit board 284 also includes or is in electrical communication with a data
transfer port 388. In the illustrated embodiment, the housing 280 includes an aperture (not shown)
disposed in a position similar to the position of the aperture 272 on the housing 250. In the housing 280,
however, the aperture is aligned with the data transfer port 288. Thus, when the printed circuit board 284
is received in the internal cavity 282, the data transfer port 288 is aligned with the aperture.

Jannard ’526 at 26:21-27
With reference to FIGS. 8, 9A, and 9B, in another embodiment, the transceiver 114 is adapted to employ a
wide variety of technologies, including wireless communication such as RF, IR, ultrasonic, laser or
optical, as well as wired and other communications technologies. In one embodiment, a body-LAN radio
is employed. Other embodiments can employ a flexible-circuit design.

A POSITA would have been motivated to combine the teachings of the DHA system with Jannard to meet the
claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Jannard, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

33. A personal audio system as
recited in claim 24, wherein the
head-worn wearable electronic
device includes a touch sensitive
surface.

DHA systems, alone or in view of Bodley or Hollemans or Seshadri, expressly or inherently discloses “[a]
personal audio system as recited in claim 24, wherein the head-worn wearable electronic device includes a
touch sensitive surface.”
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Bodley ’433 at FIG. 1

fop

foe

Bodley ’433 at 2:7-8
FIG. 1 is a frontal view of a generic headset that includes a display in accordance with the invention;

Bodley *433 at 2:38-50
Although headset 100 may use any of a variety of means of attaching to a user (e.g., headband, earpiece,
etc.) and thus allowing hands-free operation of the headset, preferably headset 100 includes an earpiece
105 (e.g., an ear hook) that is coupled to the user's ear, or a portion thereof. More preferably, earpiece 105
fits around a portion of the user's ear. Earpiece 105 is coupled to body 107 of the headset, body 107
housing the various electronic components necessary to provide functionality to headset 100. Attached to
the back surface of body 107 is an output transducer 109 (e.g., a speaker). Also coupled to body 107 is an
input transducer 111 (e.g., a microphone), which, in this embodiment, is located at the end of a boom
member 113.

Bodley ’433 at 2:65-3:22
Display 103 can be used to provide the user with various types of information depending upon the design
goals for the specific headset. The design goals are primarily based on the expected headset use, desired
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headset functionality, display size, display resolution, allowable headset power drain, and the processing
capabilities of the headset on-board processor (also referred to as a controller or an interface controller).
Examples of information that can be displayed on display 103 are headset battery level, headset signal
level, call status (e.g., dialing, in use, etc.), caller identification, current time/date, and timer information
such as elapsed time associated with a particular call. Display 103 can also be configured to flash or
otherwise visually indicate an incoming call. Assuming that the information is provided to the headset
processor, display 103 can also display the battery level of the base unit (e.g., cell phone, dongle, etc.) and
the signal strength of the base unit (e.g., cell phone). Additionally, display 103 can be used during headset
configuration (e.g., to adjust or set the ring mode, ring loudness, headset volume, display mode, voice
dialing, time, date, etc.) or to provide additional headset functionality (e.g., phone lists, text messages,
dialing using virtual numeric keypad or phone list dialing). Additionally, display 103 can be touch
sensitive, thus providing a touch screen for data input (e.g., phone numbers into a phone list, dialing using
a virtual numeric keypad).

Hollemans 490 at 2:10-18

The remote controller thus gets a fixed position with respect to the user in or by the human ear. It is easy
to find one's ear. This prevents looking for the remote controller. In addition, the user is not tempted to
look at the remote controller, because there is nothing relevant to be seen for controlling the device. To
avoid having to find tiny buttons, merely touching the remote controller somewhere on its touch-sensitive
area operates said remote controller, which detects being touched and subsequently sends the control
signal to the device. Also the problem of finding the proper orientation of the remote controller is solved
by wearing the remote controller in or by the ear, because its orientation becomes fixed with respect to the
user.

Hollemans ’490 at 2:25-33
Advantageously, the controller is arranged to detect a temporal pattern in the touch-sensitive area being
touched, and to send the control signal in response to detecting the temporal pattern. In general, the device
offers a plurality of functions and capabilities. Rather than having more buttons on the remote control that
may be hard to distinguish, the single touch-sensitive area is used for controlling the plurality of
functions. The temporal pattern is a particularly appropriate user interface, because it is easy to create
temporal patterns in touching the area rhythmically and because the temporal patterns can constitute a
natural and consistent interface. An example is a single short tap for pause/play, double short tap for next
track, triple short tap for next artist/album and a long tap for adjusting the volume.
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Hollemans ’490 at 3:1-6
Advantageously, the outer surface has a further touch-sensitive area, such that the further touch-sensitive
area is touched substantially by the ear when the controller is substantially worn in or by a human ear, the
controller being arranged to send the control signal only if the further touch-sensitive area is touched. This
will prevent the accidental remote control of the device when the remote controller is not worn, thus
preventing unwanted activation of the device and unnecessary battery exhaustion.

Hollemans ’490 at FIG. 2

FIG.2

Seshadri *839 at [0041]
Wearable earpiece 12, as shown in FIG. 5, includes antenna 46, transmit/receive switch 122, receiver
module 40, data recovery module 42, speaker module 44, transmitter module 120, input module 128 and
display module 132. Receiver module 40, data recovery module 42 and speaker module 44 operate as
discussed with reference to FIG. 4, with the exception of the data recovery module 42, to produce display
information that is provided to display module 132. For instance, the received RF signal may include
display information such as caller ID, command information, etc. which is separated by data recovery
module 42 and provided to display module 132, which may be an LCD display, plasma display, etc.
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Seshadri 839 at [0042]
Input module 128, which may be a keypad, touch screen, voice recognition circuit, or other like user
interfaces, receives user commands and produces digital command messages 124 there from. Such digital
command messages 124 includes, but are not limited to, packet size, synchronization information,
frequency hopping initiation information, timeslot allocation information, link establishment information,
piconet address information, fast-forward, play, pause, volume adjust, record, stop and rewind.

A POSITA would have been motivated to combine the teachings of the DHA system and Anderson and
Bodley or Hollemans or Seshadri to meet the claim limitations with a reasonable expectation of success for
the reasons described above with respect to claim [1a]. The DHA system discloses that a user can control
various functions and settings of an earpiece for a hearing aid system. A POSITA would recognize that
Anderson discloses similar features, and also that the earpiece can occasionally lose connection to the RPU,
in which case it can operate in a stand-alone mode. When the earpiece is operating in standalone mode, the
earpiece settings (e.g., hearing aid parameters) can only be adjusted when the earpiece is being charged. Thus,
Anderson *783’s hearing aid system faces the problem of how to adjust operation of the earpiece without the
RPU while the earpiece is in use. A POSITA would recognize Bodley 433 or Seshadri to provide a solution
to this problem: providing the earpiece with a touch sensitive surface that can be used for controlling
functions and settings of the earpiece. Moreover, the DHA system, Anderson ’783 and Bodley *433 and
Seshadri share various structural and functional similarities that render the inventions readily combinable. For
example, each discloses ear-worn devices for providing audio output to a user. Each includes similar
components, such as microphones, speakers, wireless transceivers, and control circuitry. Accordingly,
combining the teachings of the DHA system with Anderson ’783 and Bodley ’433 or Seshadri would involve
combining known components to yield predictable results.

To the extent that the DHA system, alone or in view of Anderson and Bodley or Seshadri, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

34. A personal audio system as
recited in claim 33, wherein the
touch sensitive surface is
configured to detect a user input,
the detected user input operating to

DHA systems, alone or in view of Bodley or Hollemans or Seshadri, expressly or inherently discloses “[a]
personal audio system as recited in claim 33, wherein the touch sensitive surface is configured to detect a user
input, the detected user input operating to at least alter operation of the head-worn wearable electronic
device.”
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at least alter operation of the head-
worn wearable electronic device.

Bodley ’433 at FIG. 1

fop

foe

Bodley ’433 at 2:7-8
FIG. 1 is a frontal view of a generic headset that includes a display in accordance with the invention;

Bodley *433 at 2:38-50
Although headset 100 may use any of a variety of means of attaching to a user (e.g., headband, earpiece,
etc.) and thus allowing hands-free operation of the headset, preferably headset 100 includes an earpiece
105 (e.g., an ear hook) that is coupled to the user's ear, or a portion thereof. More preferably, earpiece 105
fits around a portion of the user's ear. Earpiece 105 is coupled to body 107 of the headset, body 107
housing the various electronic components necessary to provide functionality to headset 100. Attached to
the back surface of body 107 is an output transducer 109 (e.g., a speaker). Also coupled to body 107 is an
input transducer 111 (e.g., a microphone), which, in this embodiment, is located at the end of a boom
member 113.

Bodley ’433 at 2:65-3:22
Display 103 can be used to provide the user with various types of information depending upon the design
goals for the specific headset. The design goals are primarily based on the expected headset use, desired
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headset functionality, display size, display resolution, allowable headset power drain, and the processing
capabilities of the headset on-board processor (also referred to as a controller or an interface controller).
Examples of information that can be displayed on display 103 are headset battery level, headset signal
level, call status (e.g., dialing, in use, etc.), caller identification, current time/date, and timer information
such as elapsed time associated with a particular call. Display 103 can also be configured to flash or
otherwise visually indicate an incoming call. Assuming that the information is provided to the headset
processor, display 103 can also display the battery level of the base unit (e.g., cell phone, dongle, etc.) and
the signal strength of the base unit (e.g., cell phone). Additionally, display 103 can be used during headset
configuration (e.g., to adjust or set the ring mode, ring loudness, headset volume, display mode, voice
dialing, time, date, etc.) or to provide additional headset functionality (e.g., phone lists, text messages,
dialing using virtual numeric keypad or phone list dialing). Additionally, display 103 can be touch
sensitive, thus providing a touch screen for data input (e.g., phone numbers into a phone list, dialing using
a virtual numeric keypad).

Seshadri *839 at [0041]

Wearable earpiece 12, as shown in FIG. 5, includes antenna 46, transmit/receive switch 122, receiver
module 40, data recovery module 42, speaker module 44, transmitter module 120, input module 128 and
display module 132. Receiver module 40, data recovery module 42 and speaker module 44 operate as
discussed with reference to FIG. 4, with the exception of the data recovery module 42, to produce display
information that is provided to display module 132. For instance, the received RF signal may include
display information such as caller ID, command information, etc. which is separated by data recovery
module 42 and provided to display module 132, which may be an LCD display, plasma display, etc.

Seshadri *839 at [0042]

Input module 128, which may be a keypad, touch screen, voice recognition circuit, or other like user
interfaces, receives user commands and produces digital command messages 124 there from. Such digital
command messages 124 includes, but are not limited to, packet size, synchronization information,
frequency hopping initiation information, timeslot allocation information, link establishment information,
piconet address information, fast-forward, play, pause, volume adjust, record, stop and rewind.
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A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Bodley or Seshadri to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [33].

To the extent that the DHA system, alone or in view of Anderson and Bodley or Hollemans or Seshadri, 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, with the teachings of DHA systems, those elements, as known to them or as
disclosed by other prior art identified in the cover pleading.

[35a] A personal audio system as
recited in claim 34, wherein the
head-worn wearable electronic
device is configured to support
audio output to the user, and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 34, wherein the head-worn wearable electronic device is configured to support audio output
to the user.”

See above at claim [1g].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1g].

To the extent that the DHA system, alone or in view of Anderson and Bodley, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[35b] wherein the at least one
operation of the head-worn
electronic device being altered
concerns control of the audio

output being provided to the user.

DHA systems, alone or in view of Bodley or Hollemans *490, expressly or inherently discloses “wherein the
at least one operation of the head-worn electronic device being altered concerns control of the audio output
being provided to the user.”

Phonak — Fitting Guide for MLxi and MLxi Baha at Page 3

Mot Phonak His offer the EasyFM feature. If this & enabled, the HI
automatically switches to FW mode 2 few seconds after 2 signal [e.g
voire of music] has been broadrast by the MM transmitter. The reaction
time of the EasytM feature ranges up to s=veral seconds depending an
the hearing istrument and the signal intensity. The Hl sutomatically
switches back to the default listening program after approximately one
minute, when no signal has been broadcasted by the trassmitter.

Bodley ’433 at 2:65-3:22
Display 103 can be used to provide the user with various types of information depending upon the design
goals for the specific headset. The design goals are primarily based on the expected headset use, desired
headset functionality, display size, display resolution, allowable headset power drain, and the processing
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capabilities of the headset on-board processor (also referred to as a controller or an interface controller).
Examples of information that can be displayed on display 103 are headset battery level, headset signal
level, call status (e.g., dialing, in use, etc.), caller identification, current time/date, and timer information
such as elapsed time associated with a particular call. Display 103 can also be configured to flash or
otherwise visually indicate an incoming call. Assuming that the information is provided to the headset
processor, display 103 can also display the battery level of the base unit (e.g., cell phone, dongle, etc.) and
the signal strength of the base unit (e.g., cell phone). Additionally, display 103 can be used during headset
configuration (e.g., to adjust or set the ring mode, ring loudness, headset volume, display mode, voice
dialing, time, date, etc.) or to provide additional headset functionality (e.g., phone lists, text messages,
dialing using virtual numeric keypad or phone list dialing). Additionally, display 103 can be touch
sensitive, thus providing a touch screen for data input (e.g., phone numbers into a phone list, dialing using
a virtual numeric keypad).

Hollemans ’490 at 2:10-18

The remote controller thus gets a fixed position with respect to the user in or by the human ear. It is easy
to find one's ear. This prevents looking for the remote controller. In addition, the user is not tempted to
look at the remote controller, because there is nothing relevant to be seen for controlling the device. To
avoid having to find tiny buttons, merely touching the remote controller somewhere on its touch-sensitive
area operates said remote controller, which detects being touched and subsequently sends the control
signal to the device. Also the problem of finding the proper orientation of the remote controller is solved
by wearing the remote controller in or by the ear, because its orientation becomes fixed with respect to the
user.

Hollemans ’490 at 2:25-33

Advantageously, the controller is arranged to detect a temporal pattern in the touch-sensitive area being
touched, and to send the control signal in response to detecting the temporal pattern. In general, the device
offers a plurality of functions and capabilities. Rather than having more buttons on the remote control that
may be hard to distinguish, the single touch-sensitive area is used for controlling the plurality of
functions. The temporal pattern is a particularly appropriate user interface, because it is easy to create
temporal patterns in touching the area rhythmically and because the temporal patterns can constitute a
natural and consistent interface. An example is a single short tap for pause/play, double short tap for next
track, triple short tap for next artist/album and a long tap for adjusting the volume.
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Hollemans ’490 at 3:1-6
Advantageously, the outer surface has a further touch-sensitive area, such that the further touch-sensitive
area is touched substantially by the ear when the controller is substantially worn in or by a human ear, the
controller being arranged to send the control signal only if the further touch-sensitive area is touched. This
will prevent the accidental remote control of the device when the remote controller is not worn, thus
preventing unwanted activation of the device and unnecessary battery exhaustion.

Hollemans 490 at 3:7-10
Advantageously, the controller is arranged to send a further control signal to the device if the further
touch-sensitive area is touched. This makes it, for example, possible for the device to pause playing music
as soon as the earpiece is taken out and to resume playing music upon re-insertion.

Hollemans ’490 at 3:11-21
In an embodiment of the personal audio system according to the invention, the system comprises a second
controller for remotely controlling the device by sending a further control signal to the device, the second
controller having an outer surface with a further touch-sensitive area, the second controller being arranged
to be substantially worn in or by a human ear, and the second controller being further arranged to detect a
further temporal pattern in the further touch-sensitive area being touched, and to send the further control
signal in response to detecting the further temporal pattern. A second controller fits in with the natural
symmetry of the human head. It also considerably enhances the user interface for controlling the device.
For example, the symmetry can be exploited in such a way that a long tap at the left remote controller
decreases the volume, but a long tap at the right controller increases the volume.

Hollemans ’490 at FIG. 3
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Hollemans ’490 at FIG. 4
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FIG.4

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Bodley or Hollemans to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [33].

To the extent that the DHA system, alone or in view of Anderson and Bodley or Hollemans, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

36. A personal audio system as
recited in claim 24, wherein the
head-worn wearable electronic
device includes a force sensor
configured to receive a user input
based at least on sensing force
applied to the force sensor.

DHA systems, alone or in view of Abreu or Irvin, expressly or inherently discloses “[a] personal audio system
as recited in claim 24, wherein the head-worn wearable electronic device includes a force sensor configured
to receive a user input based at least on sensing force applied to the force sensor.”

Abreu ’960 at 15:60-65
By way of illustration, but not of limitation, pressuse sensing means can be incorporated in the end of the
temples to detect if the sunglasses are being worn, and an abrupt drop in the pressure signal indicates
glasses were removed or misplacement of the sensor can also generate an identifiable signal.

Irvin *332 at 6:34-48
FIG. 4E illustrates the power control circuit 210 coupled to an alternate type of attitude sensor 220. In this
embodiment, the attitude sensor 220 is a mechanical sensor that includes a contacting member 224
responsive to a physical orientation of the sensor 220. In one or more physical orientations, the contacting
member 224 does not electrically connect the first and second contacts of attitude sensor 220. In one or
more other physical orientations, the contacting member places the first and second contacts of attitude
sensor 220 in electrical connection. The power control circuit 210 is configured to be responsive to this
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electrical connection. Contacting member 224 may be resiliently biased away from one or both contacts to
ensure an open electrical connection between contacts when the headset is not oriented in a position
indicative of use.

A POSITA would have been motivated to combine the teachings of the DHA system with Abreu or Irvin to
meet the claim limitations with a reasonable expectation of success for the reasons described above with
respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Abreu or Irvin, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

37. A personal audio system as
recited in claim 36, wherein the
force sensor is configured to detect
the user input, the detected user
input operating to alter at least an
operation of the head-worn
wearable electronic device.

DHA systems, alone or in view of Abreu or Irvin, expressly or inherently discloses “[a] personal audio system
as recited in claim 36, wherein the force sensor is configured to detect the user input, the detected user input
operating to alter at least an operation of the head-worn wearable electronic device.”

Abreu *960 at 15:60-65
By way of illustration, but not of limitation, pressuse sensing means can be incorporated in the end of the
temples to detect if the sunglasses are being worn, and an abrupt drop in the pressure signal indicates
glasses were removed or misplacement of the sensor can also generate an identifiable signal.

Irvin ’332 at 2:20-34
The wireless headset serves as a communication accessory to a base unit, such as a cellular telephone.
When not in use, the wireless headset reverts to an inactive state and draws essentially no power. A power
control circuit imparts automatic enabling capability to the wireless headset. Preferably, the power control
circuit employs a sensor responsive to a natural stimulus associated with a person preparing to use the
wireless headset. The wireless headset may sense motion, physical orientation, or user proximity. Sensing
techniques include but are not limited to micro-electro-mechanical-systems (MEMS), mercury switches,
attitude switches, and IR or acoustic proximity sensors. In some embodiments, the wireless headset
transitions from the inactive state to an active state in response to a user picking it up or mounting the
wireless headset upon their head.

Irvin 332 at 6:34-48
FIG. 4E illustrates the power control circuit 210 coupled to an alternate type of attitude sensor 220. In this
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embodiment, the attitude sensor 220 is a mechanical sensor that includes a contacting member 224
responsive to a physical orientation of the sensor 220. In one or more physical orientations, the contacting
member 224 does not electrically connect the first and second contacts of attitude sensor 220. In one or
more other physical orientations, the contacting member places the first and second contacts of attitude
sensor 220 in electrical connection. The power control circuit 210 is configured to be responsive to this
electrical connection. Contacting member 224 may be resiliently biased away from one or both contacts to
ensure an open electrical connection between contacts when the headset is not oriented in a position
indicative of use.

Irvin 332 at 8:11-22
FIGS. 6 and 7 illustrate operation of the wireless headset 100. FIG. 6 is a state diagram for one exemplary
embodiment of the present invention. When the wireless headset 100 is not in use, it automatically enters
an inactive state (610). As explained, this inactive state may constitute disconnecting the communications
circuit 230 from the power source 240, or may simply represent placing the communications circuit 230 in
a non-functional, low-power condition. Absent user stimulus, such as motion of the wireless headset 100
or placement of the wireless headset 100 upon the user's body, the wireless headset 100 remains in the
inactive state (610).

A POSITA would have been motivated to combine the teachings of the DHA system with Abreu or Irvin to
meet the claim limitations with a reasonable expectation of success for the reasons described above with
respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Abreu or Irvin, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

38[a] A personal audio system as
recited in claim 37, wherein the
head-worn wearable electronic
device is configured to support
audio output to the user, and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 37, wherein the head-worn wearable electronic device is configured to support audio output
to the user.”

See above at claim [1g].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1g] and [23a].
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To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[38b] wherein the at least one
operation of the head-worn
electronic device being altered
concerns control of the audio
output being provided to the user.

DHA systems, alone or in view of Anderson and Abreu or Irvin, expressly or inherently discloses “wherein
the at least one operation of the head-worn electronic device being altered concerns control of the audio
output being provided to the user.”

See above at claim [35b], [23b].

Abreu "960 discloses that the eyeglasses can “send a signal if the eyeglasses were removed,” which can be
detected based on “an abrupt drop in the pressure signal.” See id. at 15:57-63. Abreu *960 further discloses
that signals produced by the apparatus can be reported “by audio, visual or tactile means.” See id. at 19:25-26.
Thus, the operation of Abreu *960’s eyeglasses that is altered based on a detected user input to a force sensor
can be the generation or cessation of an audio signal. A POSITA would have understood this to “concern”
control of the audio output being provided to the user in that it dictates whether or not audio is being output.

Similarly, Irvin discloses that entering an “inactive state” upon determining that the device has been removed
from the user’s body, and that the device is “non-functional” in the low-power state. Irvin *332 at 8:11-22. A
POSITA would understand that that the operation being altered based on the sensed data from Irvin’s sensor
includes terminating audio output provided to a user.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a] and [23a], and [35b].

To the extent that the DHA system, alone or in view of Anderson and Abreu or Irvin, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

42[pre]. A personal audio system
as recited in claim 24, wherein the
head-worn wearable electronic
device comprises:

DHA systems, alone or in view of Anderson and/or Enzmann, expressly or inherently discloses “[a] personal
audio system as recited in claim 24, wherein the head-worn wearable electronic device comprises.”

See above at claim 1[pre].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
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teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[42a] a first head-worn structure
including at least a first speaker of
the pair of speakers, the first
speaker being wearable proximate
to a first ear of the user; and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “a first head-worn structure
including at least a first speaker of the pair of speakers, the first speaker being wearable proximate to a first
ear of the user.”

Phonak — Perseo Brochure at p. 8
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Phonak — Perseo Brochure at Page 22

The beauty
of high technology
b

Perseo* ITEs - hidden beauty

The Perseo family includes a full line of ITEs ranging from the smallest

Perseo 11 CIC to the elegant dual-microphane Perseo 23 dAZ.
Al CIC and ITE instruments, like the BTEs, are fully automatic y
and have PersonalLogic. A TacTronic switch is optional /

2 on all ITE models and easily added after fitting
by exchanging battery covers. This is a very simple
and practical means of providing extra control

and additional programs.

In many countries, ITEs are available with Phonak
eShell. These electronically created shells are
hypoallergenic, exceptionally durable and more

easily retained in the wearer's ear.

Valente - Effect of type of noise and loudspeaker array on the performance at 398

Dillerences: in perfomuance betwesn omnidinectional and direcional microphones
were evaluabed between two loudspeaker condilions [single budspeaker al
1807, dilfuse wsing sighl lbudspeakers sel 457 apart) and s types of noise
[steady-stabe HINT noise; F-Space ™ restaurant nose). Twenty-fve parlicipants
wene fil bilaterally with Phomak Perseo hearing aids using e manulaciore's
recommended procedure. Aller wearnng the hearing sids lor one week, he
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Phonak — Collections 2002 Product List at Page 8

ITE instruments

Claro 11 (CIC)

Claro 21dAZ

Claro 22

w
!

-
ZIH[P X!

Peak values G max [ OSPL 50 A5 dB117 dB 5P 58 dB/17 dB SR 58 dB /17 dBl SPL
Features Warlds first digital microphone In_the Far hearing computer with Semi modular Claro In-the Canal
S Adaptive digital Audiofoom [dAT] instrument
Description Digital Perception Frocessing (DFP) Digital Perception Procewsing (PP} Digital Perception Processing [DFP)
AutnSelect (AS] AatoSelect [AS) AioSelect [AS)
Fine-scale Noie Canceler (FNCE Fime-scale Noise Canceler (FNC): Fimescale Noise Canceler (FNC):
3 hearing programs + “mute” Adaptive digital Audicfoom [dAT] 3 hearing programs + “mwie”
Battery size 10 3 hearing programs + “mute” Battery size 317
TacTronic program selection switch Battery siee 317 Telecod
Telerod
Options. Fiotary volume control potentiometer fiemote controls Watchiilot and Fiemate controls Watchlot and
i ik Ean e et Soundfilot IM Soundfilot FM
bown ~ Taclron nic ion switch ~ TacTron nic tion switch
Onfoff switch fbattery cover) Onfoff switch [hattery cover)
Colors: Fink, tan, cocoa, medium Colors: Fink, tan, cocoa, medium
brown brown
L]
Frogrameing o Profle (PP with  Loudses Pesception Profile (LPF) with

Active Respace Unit AR
Fitting formutzs: Phosaik Digital,
Phonak Digital Sk Siope and D51 fifa)

Active Resporse Unit JARLT

Active Resporse Usit ARLT

Fitt i
Phonak Digital St Sope and DSL i)

Phoask Digitl Sk Slpe and U1 ]
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Oticon — DigiFocus Compact User Instructional Brochure at p. 6

Putting on your hearing instruments

* Swilch off the hearing instrument.

* Hold the plasic tube as shown.

* Place the tip of the earmould in your ear
canal, twisting slightly, making sure that
the top part of the earmould (A) is pushed
behind and under the fold (B) of vour ear.
Gently pull down your ear lobe and press
the earmould in the direction of the ear
canal.

* With the earmould positioned correctly in
your ear, place the hearing instrument be-
hind your ear by lifting its lower parl and
sliding it over the top of your ear.

Switch on the hearing instrument.

Oticon — DigiFocus Description at p. 1

DigiFocuss is available both as behind-the-ear models (BTE) in colowrs which
match the hair tone, and as in-the-ear [ITE} madels which fit discreetly into the
ear.

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)
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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 4:30-33
Although the system described here is monaural, it will be clear to those skilled in the art that a binaural
(stereo) system can be constructed based on the same principles as the monaural system.

Anderson 783 discloses that the earpiece of a hearing aid can be “worn in the ear,” as shown in FIG. 1, or
behind the ear, or as part of headset 21, and that the earpiece includes a speaker. See, e.g., Anderson at FIGS.
1, 2.

See above at claim [24a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[42b] a second head-worn
structure including at least a
second speaker of the pair of

DHA systems, alone or in view of Anderson, expressly or inherently discloses “a second head-worn structure
including at least a second speaker of the pair of speakers, the second speaker being wearable proximate to a
second ear of the user.”
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speakers, the second speaker being
wearable proximate to a second ear
of the user.

Phonak — Perseo Brochure at p. 8
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Phonak — Perseo Brochure at Page 22

The beauty
of high technology
b

Perseo* ITEs - hidden beauty

The Perseo family includes a full line of ITEs ranging from the smallest

Perseo 11 CIC to the elegant dual-microphane Perseo 23 dAZ.
Al CIC and ITE instruments, like the BTEs, are fully automatic y
and have PersonalLogic. A TacTronic switch is optional /

2 on all ITE models and easily added after fitting
by exchanging battery covers. This is a very simple
and practical means of providing extra control

and additional programs.

In many countries, ITEs are available with Phonak
eShell. These electronically created shells are
hypoallergenic, exceptionally durable and more

easily retained in the wearer's ear.

Valente - Effect of type of noise and loudspeaker array on the performance at 398

Dillerences: in perfomuance betwesn omnidinectional and direcional microphones
were evaluabed between two loudspeaker condilions [single budspeaker al
1807, dilfuse wsing sighl lbudspeakers sel 457 apart) and s types of noise
[steady-stabe HINT noise; F-Space ™ restaurant nose). Twenty-fve parlicipants
wene fil bilaterally with Phomak Perseo hearing aids using e manulaciore's
recommended procedure. Aller wearnng the hearing sids lor one week, he
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Phonak — Collections 2002 Product List at Page 8

ITE instruments

Claro 11 (CIC)

Claro 21dAZ

Claro 22

w
!

-
ZIH[P X!

Peak values G max [ OSPL 50 A5 dB117 dB 5P 58 dB/17 dB SR 58 dB /17 dBl SPL
Features Warlds first digital microphone In_the Far hearing computer with Semi modular Claro In-the Canal
S Adaptive digital Audiofoom [dAT] instrument
Description Digital Perception Frocessing (DFP) Digital Perception Procewsing (PP} Digital Perception Processing [DFP)
AutnSelect (AS] AatoSelect [AS) AioSelect [AS)
Fine-scale Noie Canceler (FNCE Fime-scale Noise Canceler (FNC): Fimescale Noise Canceler (FNC):
3 hearing programs + “mute” Adaptive digital Audicfoom [dAT] 3 hearing programs + “mwie”
Battery size 10 3 hearing programs + “mute” Battery size 317
TacTronic program selection switch Battery siee 317 Telecod
Telerod
Options. Fiotary volume control potentiometer fiemote controls Watchiilot and Fiemate controls Watchlot and
i ik Ean e et Soundfilot IM Soundfilot FM
bown ~ Taclron nic ion switch ~ TacTron nic tion switch
Onfoff switch fbattery cover) Onfoff switch [hattery cover)
Colors: Fink, tan, cocoa, medium Colors: Fink, tan, cocoa, medium
brown brown
L]
Frogrameing o Profle (PP with  Loudses Pesception Profile (LPF) with

Active Respace Unit AR
Fitting formutzs: Phosaik Digital,
Phonak Digital Sk Siope and D51 fifa)

Active Resporse Unit JARLT

Active Resporse Usit ARLT

Fitt i
Phonak Digital St Sope and DSL i)

Phoask Digitl Sk Slpe and U1 ]
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Oticon — DigiFocus Compact User Instructional Brochure at p. 6

Putting on your hearing instruments

* Swilch off the hearing instrument.

* Hold the plasic tube as shown.

* Place the tip of the earmould in your ear
canal, twisting slightly, making sure that
the top part of the earmould (A) is pushed
behind and under the fold (B) of vour ear.
Gently pull down your ear lobe and press
the earmould in the direction of the ear
canal.

* With the earmould positioned correctly in
your ear, place the hearing instrument be-
hind your ear by lifting its lower parl and
sliding it over the top of your ear.

Switch on the hearing instrument.

Oticon — DigiFocus Description at p. 1

DigiFocuss is available both as behind-the-ear models (BTE) in colowrs which
match the hair tone, and as in-the-ear [ITE} madels which fit discreetly into the
ear.

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)
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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 4:30-33
Although the system described here is monaural, it will be clear to those skilled in the art that a binaural
(stereo) system can be constructed based on the same principles as the monaural system.

Anderson 783 discloses that the earpiece of a hearing aid can be “worn in the ear,” as shown in FIG. 1, or
behind the ear, or as part of headset 21, and that the earpiece includes a speaker. See, e.g., Anderson at FIGS.
1, 2. Anderson *783 discloses that a hearing aid system can be a “binaural (stereo) system.” See id. at 4:30-33.
A POSITA would have understood from Anderson’s disclosures at 4:30-33 that Anderson’s hearing aid
system can include a second earpiece, and thus a second speaker, to be worn in or near the user’s other ear,
for example, when the earpiece is part of headset 21.

See above at claim [24a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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43[pre]. A personal audio system
as recited in claim 42, wherein the
first head-worn structure
comprises:

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 42, wherein the first head-worn structure comprises.”

See above at claims 1[pre]; [24a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

43[a] a first circuit board internal
to the first head-worn structure,

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “a first circuit
board internal to the first head-worn structure.”

See above at claim 31.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Jannard, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

43[b] the first circuit board
supporting at least a first integrated
circuit and a second integrated
circuit, the first integrated circuit
and the second integrated circuit
being physically attached to the
first circuit board,

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “the first circuit
board supporting at least a first integrated circuit and a second integrated circuit, the first integrated circuit
and the second integrated circuit being physically attached to the first circuit board.”

See above at claim 31.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Jannard, 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,
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with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

43[c] and the first integrated
circuit being electrically connected
to the second integrated circuit or
another electronic component.

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “and the first
integrated circuit being electrically connected to the second integrated circuit or another electronic
component.”

Anderson 783 at FIG. 8
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FIG 8

Anderson 783 at 3:40-41
FIG. 8 is a block diagram showing details of an earpiece for a full-featured preferred embodiment of the

invention.

Anderson 783 at 4:30-33
Although the system described here is monaural, it will be clear to those skilled in the art that a binaural

(stereo) system can be constructed based on the same principles as the monaural system.

Anderson 783 at 12:38-46
Note that all earpiece functions (e.g., power control for the 60 MHz oscillator 835) are controlled by a
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custom application-specific integrated circuit (ASIC) 845. The ASIC 845 may be a low-power low-
voltage device similar, e.g., to the ECI Semiconductor P576 custom programmable linear/digital gate
array. Many of the functions that are shown as separate blocks for clarity in FIG. 8§, e.g., reply data
register 825, may be implemented within the ASIC 845.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Jannard, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

44. A personal audio system as
recited in claim 43, wherein the
first circuit board is a flexible
circuit board.

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “[a] personal
audio system as recited in claim 43, wherein the first circuit board is a flexible circuit board.”

See above at claim 32.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Jannard, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

45[pre]. A personal audio system
as recited in claim 42, wherein the
first head-worn structure
comprises:

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 42, wherein the first head-worn structure comprises.”

See above at claims 1[pre]; [24a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and [1b].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
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teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[45a] a user input device, the user
input device being configured to
receive a user input, the user input
device is based on at least
capacitive effect, wherein the user
input being received induces at
least a capacitive change to
produce at least an electrical
response.

DHA systems, alone or in view of Anderson, Bodley and Zadesky or Hollemans or Seshadri, expressly or
inherently discloses “a user input device, the user input device being configured to receive a user input, the
user input device is based on at least capacitive effect, wherein the user input being received induces at least a
capacitive change to produce at least an electrical response.”

Bodley *433 at FIG. 1

fop

foe

Bodley ’433 at 2:7-8
FIG. 1 is a frontal view of a generic headset that includes a display in accordance with the invention;

Bodley ’433 at 2:38-50
Although headset 100 may use any of a variety of means of attaching to a user (e.g., headband, earpiece,
etc.) and thus allowing hands-free operation of the headset, preferably headset 100 includes an earpiece
105 (e.g., an ear hook) that is coupled to the user's ear, or a portion thereof. More preferably, earpiece 105
fits around a portion of the user's ear. Earpiece 105 is coupled to body 107 of the headset, body 107
housing the various electronic components necessary to provide functionality to headset 100. Attached to
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the back surface of body 107 is an output transducer 109 (e.g., a speaker). Also coupled to body 107 is an
input transducer 111 (e.g., a microphone), which, in this embodiment, is located at the end of a boom
member 113.

Bodley 433 at 2:65-3:22
Display 103 can be used to provide the user with various types of information depending upon the design
goals for the specific headset. The design goals are primarily based on the expected headset use, desired
headset functionality, display size, display resolution, allowable headset power drain, and the processing
capabilities of the headset on-board processor (also referred to as a controller or an interface controller).
Examples of information that can be displayed on display 103 are headset battery level, headset signal
level, call status (e.g., dialing, in use, etc.), caller identification, current time/date, and timer information
such as elapsed time associated with a particular call. Display 103 can also be configured to flash or
otherwise visually indicate an incoming call. Assuming that the information is provided to the headset
processor, display 103 can also display the battery level of the base unit (e.g., cell phone, dongle, etc.) and
the signal strength of the base unit (e.g., cell phone). Additionally, display 103 can be used during headset
configuration (e.g., to adjust or set the ring mode, ring loudness, headset volume, display mode, voice
dialing, time, date, etc.) or to provide additional headset functionality (e.g., phone lists, text messages,
dialing using virtual numeric keypad or phone list dialing). Additionally, display 103 can be touch
sensitive, thus providing a touch screen for data input (e.g., phone numbers into a phone list, dialing using
a virtual numeric keypad).

Zadesky ’230 at 2:16-59
With regards to touch pads, mice and track balls, a Cartesian coordinate system is used to monitor the
position of the finger, mouse and ball, respectively, as they are moved. The Cartesian coordinate system is
generally defined as a two dimensional coordinate system (X, y) in which the coordinates of a point (e.g.,
position of finger, mouse or ball) are its distances from two intersecting, often perpendicular straight lines,
the distance from each being measured along a straight line parallel to each other. For example, the x, y
positions of the mouse, ball and finger may be monitored. The x, y positions are then used to
correspondingly locate and move the input pointer on the display screen.
To elaborate further, touch pads generally include one or more sensors for detecting the proximity of the
finger thereto. By way of example, the sensors may be based on resistive sensing, surface acoustic wave
sensing, pressure sensing (e.g., strain gauge), optical sensing, capacitive sensing and the like. The sensors
are generally dispersed about the touch pad with each sensor representing an x, y position. In most cases,
the sensors are arranged in a grid of columns and rows. Distinct x and y position signals, which control
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the x, y movement of a pointer device on the display screen, are thus generated when a finger is moved
across the grid of sensors within the touch pad. For brevity sake, the remaining discussion will be held to
the discussion of capacitive sensing technologies. It should be noted, however, that the other technologies
have similar features.

Capacitive sensing touch pads generally contain several layers of material. For example, the touch pad
may include a protective shield, one or more electrode layers and a circuit board. The protective shield
typically covers the electrode layer(s), and the electrode layer(s) is generally disposed on a front side of
the circuit board. As is generally well known, the protective shield is the part of the touch pad that is
touched by the user to implement cursor movements on a display screen. The electrode layer(s), on the
other hand, is used to interpret the x, y position of the user's finger when the user's finger is resting or
moving on the protective shield. The electrode layer (s) typically consists of a plurality of electrodes that
are positioned in columns and rows so as to form a grid array. The columns and rows are generally based
on the Cartesian coordinate system and thus the rows and columns correspond to the x and y directions.

Zadesky ’230 at 2:60-3:5
The touch pad may also include sensing electronics for detecting signals associated with the electrodes.
For example, the sensing electronics may be adapted to detect the change in capacitance at each of the
electrodes as the finger passes over the grid. The sensing electronics are generally located on the backside
of the circuit board. By way of example, the sensing electronics may include an application specific
integrated circuit (ASIC) that is configured to measure the amount of capacitance in each of the electrodes
and to compute the position of finger movement based on the capacitance in each of the electrodes. The
ASIC may also be configured to report this information to the computing device.

Zadesky ’230 at 3:6-22
Referring to FIG. 1, a touch pad 10 will be described in greater detail. The touch pad is generally a small
rectangular area that includes a protective shield 12 and a plurality of electrodes 14 disposed underneath
the protective shield layer 12. For case of discussion, a portion of the protective shield layer 12 has been
removed to show the electrodes 14. Each of the electrodes 14 represents a different x, y position. In one
configuration, as a finger 16 approaches the electrode grid 14, a tiny capacitance forms between the finger
16 and the electrodes 14 proximate the finger 16. The circuit board/sensing electronics measures
capacitance and produces an x, y input signal 18 corresponding to the active electrodes 14 is sent to a host
device 20 having a display screen 22. The x, y input signal 18 is used to control the movement of a cursor
24 on a display screen 22. As shown, the input pointer moves in a similar X, y direction as the detected x,
y finger motion.
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Zadesky ’230 at 12:31-41
The capacitance in each of the electrodes 258 is measured by control circuitry 260 located on the backside
of the circuit board 256. By detecting changes in capacitance at each of the electrodes 258, the control
circuitry 260 can determine the angular location, direction, speed and acceleration of the finger as it is
moved across the touch pad 250. The control circuitry 260 can also report this information in a form that
can be used by a computing device. By way of example, the control circuitry may include an ASIC
(application specific integrated circuit).

Hollemans ’490 at Abstract
In a personal audio system (100), a remote controller (120) has a touch-sensitive area (122) and is worn in
or by a human ear. A temporal pattern in the area (122), which is being touched, is detected and used for
remotely controlling a device (110) for personal audio by means of a control signal (130). This prevents
the hassle involved in finding, manipulating and operating a conventional remote control that is typically
dangling somewhere along a wire.

Hollemans 490 at 4:30-5:7
The outer surface 121 is just the physical outer side of the controller 120. A part of this outer surface 121
is sensitive to being touched and is referred to as the touch-sensitive area 122. Optionally, the controller
120 comprises a second area that is sensitive to being touched, referred to as the further touch-sensitive
area 123. The touch-sensitive area 122 can be realized in many ways, including a sensor for changes in
capacity or induced voltages or currents, a grid of conducting parts between which changes in resistance
are measured and detected, or an ordinary pressure sensor, button or temperature sensor. Another
possibility is to measure and detect changes in either a passive or an active electromagnetic field. With the
passive variant, the controller 120 relies on, for example, nearby power lines to generate measurable fields
when being touched. With the active variant, the controller 120 generates an electromagnetic field of its
own.

Hollemans ’490 at 8:19-22
In a third way, the touch-sensitive area is used for picking up a gesture made on the area with e.g. a stylus
or a finger. The remote control may be extended for this purpose with means for detecting a gesture, e.g. a
laser beetle, a small camera, an IR movement sensor, or a cross-capacitance sensor.
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Hollemans ’490 at 8:30-33
The gesture detected may be a user defined gesture for activating a user defined function. The gesture
detected may be used for user identification by matching with initials or an autograph. The gesture may
extend into two dimensions, e.g. a planar gesture, or it may extend into three dimensions.

Seshadri *839 at [0041]
Wearable earpiece 12, as shown in FIG. 5, includes antenna 46, transmit/receive switch 122, receiver
module 40, data recovery module 42, speaker module 44, transmitter module 120, input module 128 and
display module 132. Receiver module 40, data recovery module 42 and speaker module 44 operate as
discussed with reference to FIG. 4, with the exception of the data recovery module 42, to produce display
information that is provided to display module 132. For instance, the received RF signal may include
display information such as caller ID, command information, etc. which is separated by data recovery
module 42 and provided to display module 132, which may be an LCD display, plasma display, etc.

Seshadri 839 at [0042]
Input module 128, which may be a keypad, touch screen, voice recognition circuit, or other like user
interfaces, receives user commands and produces digital command messages 124 there from. Such digital
command messages 124 includes, but are not limited to, packet size, synchronization information,
frequency hopping initiation information, timeslot allocation information, link establishment information,
piconet address information, fast-forward, play, pause, volume adjust, record, stop and rewind.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Bodley or Seshadri or Hollemans or Zadesky to meet the claim limitations with a reasonable expectation of
success for the reasons described above with respect to claims [1a] and [33]. In addition, a POSITA would
have been motivated to combine the DHA system with the teachings of Bodley *433 or Seshadri to meet the
claim limitation because Anderson *783 discloses that a user can control various functions and settings of an
earpiece for a hearing aid system but faces the problem of how to adjust operation of the earpiece during use
when the RPU, which is typically used to control operation of the earpiece, is disconnected. A POSITA
would recognize Bodley ’433 to provide a solution to this problem: providing the earpiece with a touch
sensitive surface that can be used for controlling functions and settings of the earpiece. Anderson *783 and
Bodley ’433 are readily combinable with the DHA system because they share various structural and
functional similarities, as explained in reference to claim 33. Moreover, a POSITA would be motivated to use
Zadesky ’230’s capacitive sensing touch pad in the modified DHA system. Bodley ’433 already discloses that
a display for controlling settings and functions of an earpiece can include a touch sensitive surface. However,
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the specific details of the functionality of the touch sensitive surface are not disclosed in Bodley ’433. A
POSITA thus would have been motivated to look to other references to supply these missing details. A
POSITA would have been motivated to look to Zadesky *230 or Hollemans or Seshadri at least because it is
in the same general field of endeavor. As discussed above, each discloses head-worn devices for providing
audio output to a user. Zadesky ’230 discloses a media player that is “dedicated to processing media such as
audio” and “allow[s] a user to listen to music.” Zadesky *230 and Seshadri are therefore from the same
general field of endeavor as the DHA systems (such as the Phonak system), Anderson *783, and

Bodley *433—providing audio output to a user. Thus, a POSITA would have been motivated to combine the
teachings of these references with a reasonable expectation of success.

To the extent that the DHA system, Anderson *783, Bodley 433, and Zadesky *230 or Hollemans or Seshadri
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, with the teachings of DHA systems, those elements, as known to them or
as disclosed by other prior art identified in the cover pleading.

46. A personal audio system as
recited in claim 45, wherein the
user input device is configured to
distinguish at least a direction of
the user input with respect to the
user input device.

DHA systems, alone or in view of Anderson and Zadesky or Hollemans, expressly or inherently discloses “[a]
personal audio system as recited in claim 45, wherein the user input device is configured to distinguish at
least a direction of the user input with respect to the user input device.”

Zadesky ’230 at 2:16-59
With regards to touch pads, mice and track balls, a Cartesian coordinate system is used to monitor the
position of the finger, mouse and ball, respectively, as they are moved. The Cartesian coordinate system is
generally defined as a two dimensional coordinate system (X, y) in which the coordinates of a point (e.g.,
position of finger, mouse or ball) are its distances from two intersecting, often perpendicular straight lines,
the distance from each being measured along a straight line parallel to each other. For example, the x, y
positions of the mouse, ball and finger may be monitored. The X, y positions are then used to
correspondingly locate and move the input pointer on the display screen.
To elaborate further, touch pads generally include one or more sensors for detecting the proximity of the
finger thereto. By way of example, the sensors may be based on resistive sensing, surface acoustic wave
sensing, pressure sensing (e.g., strain gauge), optical sensing, capacitive sensing and the like. The sensors
are generally dispersed about the touch pad with each sensor representing an X, y position. In most cases,
the sensors are arranged in a grid of columns and rows. Distinct x and y position signals, which control
the x, y movement of a pointer device on the display screen, are thus generated when a finger is moved
across the grid of sensors within the touch pad. For brevity sake, the remaining discussion will be held to
the discussion of capacitive sensing technologies. It should be noted, however, that the other technologies
have similar features.
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Capacitive sensing touch pads generally contain several layers of material. For example, the touch pad
may include a protective shield, one or more electrode layers and a circuit board. The protective shield
typically covers the electrode layer(s), and the electrode layer(s) is generally disposed on a front side of
the circuit board. As is generally well known, the protective shield is the part of the touch pad that is
touched by the user to implement cursor movements on a display screen. The electrode layer(s), on the
other hand, is used to interpret the x, y position of the user's finger when the user's finger is resting or
moving on the protective shield. The electrode layer (s) typically consists of a plurality of electrodes that
are positioned in columns and rows so as to form a grid array. The columns and rows are generally based
on the Cartesian coordinate system and thus the rows and columns correspond to the x and y directions.

Zadesky ’230 at 12:31-41
The capacitance in each of the electrodes 258 is measured by control circuitry 260 located on the backside
of the circuit board 256. By detecting changes in capacitance at each of the electrodes 258, the control
circuitry 260 can determine the angular location, direction, speed and acceleration of the finger as it is
moved across the touch pad 250. The control circuitry 260 can also report this information in a form that
can be used by a computing device. By way of example, the control circuitry may include an ASIC
(application specific integrated circuit).

Hollemans ’490 at 8:19-22
In a third way, the touch-sensitive area is used for picking up a gesture made on the area with e.g. a stylus
or a finger. The remote control may be extended for this purpose with means for detecting a gesture, e.g. a
laser beetle, a small camera, an IR movement sensor, or a cross-capacitance sensor.

Hollemans ’490 at 8:30-33
The gesture detected may be a user defined gesture for activating a user defined function. The gesture
detected may be used for user identification by matching with initials or an autograph. The gesture may
extend into two dimensions, e.g. a planar gesture, or it may extend into three dimensions.

A POSITA would have been motivated to combine the teachings of the DHA system, Anderson ’783, and
Zadesky ’230 or Hollemans ’490 to meet the claim limitations with a reasonable expectation of success for
the reasons described above with respect to claim 45.

To the extent that the DHA system, Anderson *783 and Zadesky ’230 or Hollemans 490 does not disclose
any elements of this claim limitation, it would have been obvious to a person having ordinary skill in the art
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to combine, with the teachings of Anderson 783 and Zadesky *230, those elements, as known to them or as
disclosed by other prior art identified in the cover pleading.

47. A personal audio system as
recited in claim 46, wherein the
user input device is configured to
detect at least a sliding of a finger
action with respect to the user
input device.

DHA systems, alone or in view of Anderson and Zadesky or Hollemans, expressly or inherently discloses “[a]
personal audio system as recited in claim 46, wherein the user input device is configured to detect at least a
sliding of a finger action with respect to the user input device.”

Zadesky ’230 at FIG. 8

Zadesky *230 at 11:50-12:20
FIG. 8 is a partially broken away perspective view of an annular capacitive touch pad 250, in accordance
with one embodiment of the present invention. By way of example, the annular capacitive touch pad 250
may correspond to the touch pad of FIG. 2. The annular capacitive touch pad 250 is arranged to detect
changes in capacitance as the user swirls an object such as a finger around the touch pad 250. The annular
capacitive touch pad 250 is also arranged to detect changes in capacitance as the user moves their finger
radially across the touch pad 250. The annular capacitive touch pad 250 is formed from various layers
including at least a label layer 252, an electrode layer 254 and a circuit board 256. The label layer 252 is
disposed over the electrode layer 254 and the electrode layer 254 is disposed over the circuit board 256.
At least the label 252 and electrode layer 254 are annular such that they are defined by concentric circles,
i.e., they have an inner perimeter and an outer perimeter. The circuit board 256 is generally a circular
piece having an outer perimeter that coincides with the outer perimeter of the label 252 and electrode
layer 254. It should be noted, however, that in some cases the circuit board 256 may be annular or the
label 252 and electrode layer 254 may be circular.
The label layer 252 serves to protect the underlayers and to provide a surface for allowing a finger to slide
thereon. The surface is generally smooth so that the finger does not stick to it when moved. The label
layer 252 also provides an insulating layer between the finger and the electrode layer 254. The electrode
layer 254 includes a plurality of spatially distinct electrodes 258 that have positions based on the polar
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coordinate system. For instance, the electrodes 258 are positioned both angularly and radially on the
circuit board 256 such that each of the electrodes 258 defines a distinct angular and radial position
thereon. Any suitable number of electrodes 258 may be used. In most cases, it would be desirable to
increase the number of electrodes 258 so as to provide higher resolution, i.e., more information can be
used for things such as acceleration.

Hollemans ’490 at 8:19-22
In a third way, the touch-sensitive area is used for picking up a gesture made on the area with e.g. a stylus
or a finger. The remote control may be extended for this purpose with means for detecting a gesture, e.g. a
laser beetle, a small camera, an IR movement sensor, or a cross-capacitance sensor.

Hollemans ’490 at 8:30-33
The gesture detected may be a user defined gesture for activating a user defined function. The gesture
detected may be used for user identification by matching with initials or an autograph. The gesture may
extend into two dimensions, e.g. a planar gesture, or it may extend into three dimensions.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, Bodley,
and Zadesky or Hollemans to meet the claim limitations with a reasonable expectation of success for the
reasons described above with respect to claims [1a] and [45].

To the extent that the DHA system, alone or in view of Anderson, Bodley, and Zadesky or Hollemans , 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, with the teachings of DHA systems, those elements, as known to them or as
disclosed by other prior art identified in the cover pleading

48. A personal audio system as
recited in claim 45, wherein the
user input device is configured to
distinguish at least whether the
user input pertains to a forward
sliding action or a backward
sliding action with respect to the
user input device.

DHA systems, alone or in view of Anderson and Zadesky or Hollemans, expressly or inherently discloses “[a]
personal audio system as recited in claim 45, wherein the user input device is configured to distinguish at
least whether the user input pertains to a forward sliding action or a backward sliding action with respect to
the user input device.”
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Zadesky ’230 at FIG. 3C

SONG 1
SONG 2
SONG 3
SONG 4
SONG 5
SONG &
SONG 7

Zadesky *230 at 7:28—44

The touch pad generally consists of a touchable outer surface 111 for receiving a finger for manipulation
on the touch pad 110. Although not shown in FIG. 2, beneath the touchable outer surface 111 is a sensor
arrangement. The sensor arrangement includes a plurality of sensors that are configured to activate as the
finger passes over them. In the simplest case, an electrical signal is produced each time the finger passes a
sensor. The number of signals in a given time frame may indicate location, direction, speed and
acceleration of the finger on the touch pad, i.e., the more signals, the more the user moved his or her
finger. In most cases, the signals are monitored by an electronic interface that converts the number,
combination and frequency of the signals into location, direction, speed and acceleration information.
This information may then be used by the media player 100 to perform the desired control function on the
display screen 104.

Zadesky 230 at 8:52—-67

FIGS. 3A-3C show the media player 100 of FIG. 2 being used by a user 120, in accordance with different
embodiments of the invention. In all of these embodiments, the user 120 is linearly scrolling 104 (as
shown by arrow 124) through a list of songs 122 displayed on the display screen via a slider bar 123. As
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shown, the media device 100 is comfortably held by one hand 126 while being comfortably addressed by
the other hand 128. This configuration generally allows the user 120 to easily actuate the touch pad 110
with one or more fingers. For example, the thumb 130 and rightmost fingers 131 (or leftmost fingers if
left handed) of the first hand 126 are used to grip the sides of the media player 100 while a finger 132 of
the opposite hand 128 is used to actuate the touch pad 110. As shown, the entire top surface of the touch
pad 110 is accessible to the user's finger 130.

Zadesky ’230 at 9:16-21
Referring to FIG. 3C, and in accordance with one embodiment of the invention, the user 120 can slide his
or her finger 132 substantially tangentially from all sides of the touch pad 110. For example, the touch pad
110 may be actuated forwards and backwards as shown by arrows 136 and side to side by arrows 138.

Zadesky ’230 at 11:50-12:20
FIG. 8 is a partially broken away perspective view of an annular capacitive touch pad 250, in accordance
with one embodiment of the present invention. By way of example, the annular capacitive touch pad 250
may correspond to the touch pad of FIG. 2. The annular capacitive touch pad 250 is arranged to detect
changes in capacitance as the user swirls an object such as a finger around the touch pad 250. The annular
capacitive touch pad 250 is also arranged to detect changes in capacitance as the user moves their finger
radially across the touch pad 250. The annular capacitive touch pad 250 is formed from various layers
including at least a label layer 252, an electrode layer 254 and a circuit board 256. The label layer 252 is
disposed over the electrode layer 254 and the electrode layer 254 is disposed over the circuit board 256.
At least the label 252 and electrode layer 254 are annular such that they are defined by concentric circles,
i.e., they have an inner perimeter and an outer perimeter. The circuit board 256 is generally a circular
piece having an outer perimeter that coincides with the outer perimeter of the label 252 and electrode
layer 254. It should be noted, however, that in some cases the circuit board 256 may be annular or the
label 252 and electrode layer 254 may be circular.
The label layer 252 serves to protect the underlayers and to provide a surface for allowing a finger to slide
thereon. The surface is generally smooth so that the finger does not stick to it when moved. The label
layer 252 also provides an insulating layer between the finger and the electrode layer 254. The electrode
layer 254 includes a plurality of spatially distinct electrodes 258 that have positions based on the polar
coordinate system. For instance, the electrodes 258 are positioned both angularly and radially on the
circuit board 256 such that each of the electrodes 258 defines a distinct angular and radial position
thereon. Any suitable number of electrodes 258 may be used. In most cases, it would be desirable to
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increase the number of electrodes 258 so as to provide higher resolution, i.e., more information can be
used for things such as acceleration.

Hollemans ’490 at 8:19-22
In a third way, the touch-sensitive area is used for picking up a gesture made on the area with e.g. a stylus
or a finger. The remote control may be extended for this purpose with means for detecting a gesture, e.g. a
laser beetle, a small camera, an IR movement sensor, or a cross-capacitance sensor.

Hollemans 490 at 8:30-33
The gesture detected may be a user defined gesture for activating a user defined function. The gesture
detected may be used for user identification by matching with initials or an autograph. The gesture may
extend into two dimensions, e.g. a planar gesture, or it may extend into three dimensions.

A POSITA would have been motivated to combine the teachings of the DHA system with Zadesky or
Hollemans to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and [45].

To the extent that the DHA system, alone or in view of Zadesky or Hollemans, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading

[49a] A personal audio system as
recited in claim 48, wherein the
head-worn wearable electronic
device comprises: a second circuit
board internal to the second head-
worn structure,

DHA systems, alone or in view of Jannard, expressly or inherently discloses “[a] personal audio system as
recited in claim 48, wherein the head-worn wearable electronic device comprises: a second circuit board
internal to the second head-worn structure.”
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Jannard ’526 at FIG. 3]

286, 3¢, 73a, 73e

Jannard ’526 at 3:56-58
FIG. 3] is a front, top, and left side perspective and exploded view of the wearable audio device illustrated
in FIG. 3D.

Jannard ’526 at 12:62-13:6
A cover member 262 cooperates with the housing 250 to define the closed internal cavity 252. In the
illustrated embodiment, the internal cavity 252 includes at least one compartment configured to receive an
electronic circuit board 264 which includes at least one switch for each of the buttons 73a, 73b. In an
exemplary but non-limiting embodiment, the board 264 can include two switches, one for each of the
buttons 73a, 73b, which are configured to control a volume output from the speakers 14A’, 16A’". The
cover 262 can be attached to the ear stems 54A’ with any type of fastener, such as, for example, but
without limitation, screws, rivets, bolts, adhesive, and the like.

Jannard ’526 at 13:50-55
The internal cavity 282, in the illustrated embodiment, is configured to receive a printed circuit board 284.
In the illustrated embodiment, the printed circuit board 284 includes one switch for each of the buttons
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73c, 73d, and 73e. Additionally, the printed circuit board 284 includes an audio file storage and playback
device 286.

A POSITA would have been motivated to combine the teachings of the DHA system with Jannard to meet the
claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and [26].

To the extent that the DHA system, alone or in view of Jannard, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[49Db] the second circuit board
supporting at least a third
integrated circuit and a fourth
integrated circuit, the third
integrated circuit and the fourth
integrated circuit being physically
attached to the second circuit
board, and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “the second circuit board
supporting at least a third integrated circuit and a fourth integrated circuit, the third integrated circuit and the
fourth integrated circuit being physically attached to the second circuit board.”

Anderson ’783 at FIG. 8
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Anderson 783 at 3:40—41
FIG. 8 is a block diagram showing details of an earpiece for a full-featured preferred embodiment of the
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invention.

Anderson *783 at 12:38-46
Note that all earpiece functions (e.g., power control for the 60 MHz oscillator 835) are controlled by a
custom application-specific integrated circuit (ASIC) 845. The ASIC 845 may be a low-power low-
voltage device similar, e.g., to the ECI Semiconductor P576 custom programmable linear/digital gate
array. Many of the functions that are shown as separate blocks for clarity in FIG. 8§, e.g., reply data
register 825, may be implemented within the ASIC 845.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[49c¢] the third integrated circuit
being electrically connected to the
fourth integrated circuit or another
electronic component.

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “the third
integrated circuit being electrically connected to the fourth integrated circuit or another electronic
component.”

See above at claim 43][c].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claims [1a] and [26].

To the extent that the DHA system, alone or in view of Anderson and Jannard, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

50[pre]. A personal audio system
as recited in claim 42, wherein the
first head-worn structure of the

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 42, wherein the first head-worn structure of the head-worn wearable electronic device
comprises.”
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head-worn wearable electronic
device comprises:

See above at claim 1[pre]; 24.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[50a] a first microphone
configured to pick up at least audio
input from at least the user, the
first microphone being at least
partially in the first head-worn
structure and is positioned to be
directed towards the user when the
first head-worn structure is being
worn by the user; and

DHA systems, alone or in view of Anderson and Nemiroski, expressly or inherently discloses “a first
microphone configured to pick up at least audio input from at least the user, the first microphone being at
least partially in the first head-worn structure and is positioned to be directed towards the user when the first
head-worn structure is being worn by the user.”

Phonak — Perseo Brochure at Page 23
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reliable performance, in all conditions. With dual-microphone
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

{

Grginai size
s New small Persco BTE 111211
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Valente - Effect of type of noise and loudspeaker array on the performance at 399

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sensitivity and phase characteristics
of the dual microphones and 3 mechanism to
aufomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associaled with each
patiermn. This hearing aid can be programmed

Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2

Perseo is a 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in guict environments.
A s=2cond base-program with different frequency response sattings
and aptional adaptive directional microphanes provides additional
suppart in naisy situations, The acoustic environment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation without cormpromising
perfarmance im the ather. The automatic parformance is designed to
b2 asily personallzed for the Indhvidual needs and preferences of the
USEr.

Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With Smartlink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, a
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leamning development of
children with Auditory Processing Disorder [APD).
Edulink was perceved very positively within the
medical community and recent classroom tests show
favourable results.
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Phonak — Collections 2002 Product List at Page 7

®

Adaptive digital AudioZoom (dAZ)

Active and adaptive separation
of speech from noise

The Speech-to-Noise Ratio
(SNR) can anly be optimised if

Fally automatic, fully adaptive
With its unique spatial
processing system, Phonak's
Adaptive digital AugioZoom can

Twenty-band noise control
Claro comstantty monitars the
Speech-to-Noisz Ratio (SR in
all 20 bands. If a poor SHR is

Intelligent

The magnitude of gain reduction
s not constant. In frequency
bands with higher SNFs and in

the noise is spatially separated  detect noise not anly from measured in certain bands, the  bands which are important for
from the speech signal with directly behind, but anywhere in  Fine-scale Noise Canceler will  speech intelligibilty, gain i
directional microphone the rear plane. Whether the. redisce gain only in those bands.  reduced only slightly. This
technology. As a pioncer in hearing-imgaired person is The result of this precision noise  intelligent contral algorithm
multi-microphone technologies,  moving or the location of the  contral is a selective and reduces the masking and

Phonak introduced AudioZoom,  noise source changes, the intelligent improvement of the  distractive effects of

a feature which significantly directional characteristc is SNR with only 2 marginal backgraund naise. Important
improves listening and under-  constantly adapted to the influence on the speech signal.  speech information is preserved.
standing in moisy situations, listening situation. In this

enhancing user satisfaction. manner the Adaptive digital Precise and selective

Now, Phonck goes a step further  AufioZoom automatically Al frequency bands are

iin the refinement of multi- establishes the best possible separately analysed and

microphone technology with SR contralled. Gain is reduced

Adaptive digital AuiaZoom: selectively anly in thase

it seeks, finds. and suppresses bands where naise s present. T
nise automatically. This high-resalution analvsis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.

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

(2) binaural digital Phonak Claro 311
dAX BTE hearing aids alone in the
omnidirectional microphone mode;

(3) binaural digital Phonak Claro 311
dAZ BTE hearing aids alone in the
directional (adaptive} microphone
made;

(4) monaural digital Phonak Claro 311
dA¥ BTE HA utilized with one
Phonak Microlink FM receiver with
the EM attenuated (FM-only mode)
and one Phonak Clare 311 dAY BTE
HA in the omnidirectional
microphone mode worn on the
opposite ear; and

(5) binaural digital Phonak Claro 311
dA¥ BTE hearing aids utilized with
binaural Phonak Microlink FM
receivere with the EM attenuated
(FM-omly mode).
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Anderson *783 at FIG. 1
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FIG. |

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 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
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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.

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
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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 23:36-42
Binaural, directional noise-canceling hearing aid with hearing protection: Two earpieces (one in each ear)
and an RPU can be used in a binaural, directional noise-canceling hearing aid system with hearing
protection features. Such a system provides some measure of protection for the residual hearing capability
of a hearing-impaired user simultaneous with the hearing aid function.

Anderson 783 at 25:29-30
The verbal commands are received as audio signals by the earpiece 10 and transmitted to the RPU 16.

Anderson 783 at 26:54-65
Secondary link audio considerations: In some applications, a user may not wish to transmit signals from
the ambient audio environment over the secondary wireless link. In such cases, an auxiliary earpiece
microphone which favors the "bone conduction" path over the normal "air path" between the user's mouth
and ear can be used. To save space, the auxiliary microphone may be housed in the same miniature case
as the primary earpiece microphone. Alternatively, when two earpieces are used, unwanted ambient
sources can be "nulled out" in the RPU DSP 948 by digital signal processing techniques well known in
the art (e.g., the equivalent of speakerphone circuitry).

Anderson 783 at 26:65-67
Note that such binaural signal processing techniques can also provide directivity and background noise
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cancellation for users

Anderson 783 at 27:1-3

having total hearing loss in one ear and partial loss in the other ear, as discussed earlier in connection with
binaural hearing aid system operation.

Nemirovski 379 at FIG. 5

F EARSET —22
SPEAKER :
2B6a
20 —~24a
INTERNAL ' — [ IiNTERFACE | |
‘ MICHDF‘HDNE]' T AMPLIFIER =1 ADAPTER o
e e — MM
e | DEvICE
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18- 4
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FIG. 5

Nemirovski ’379 at 2:59-60

FIG. 5 is a block diagram of an ear microphone assembly according to another aspect of the invention;
and

Nemirovski 379 at 3:6-23

The present invention is directed to a communication system, including a communications device and an
ear microphone, or earset, assembly. The communications system allows a user to speak with a remotely
located person. The ear microphone assembly, also referred to herein as an earset, includes a microphone
and a speaker supported by a housing. The housing is retained by the ear of the user and allows for hands
free use of the communication system while carrying on a conversation with the remotely located person.
The microphone is directed towards the ear canal of the user and detects sounds emanating or coming out
of the ear (or air pressure changes occurring within the ear) to accurately and reliably detect the speech of

the user. The position of the microphone may also help to reduce detection of externally generated
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sounds. The ear microphone assembly allows for separation of a speech input device for a cellular, or
wireless, telephone from an RF transceiver of the telephone.

Nemirovski *379 at 9:45-60
FIG. 5 is a block diagram that illustrates a system 10 for detecting speech of the user. The system 10’
includes the earset 18 having the internal microphone 20, the speaker 22 and amplifier 24a as described in
greater detail above. In addition, the earset 18 of the system 10" has the external microphone 70. As one
skilled in the art will appreciate, the use of the external microphone 70 is optional. The external
microphone 70 is disposed on the housing 30 (FIG. 3) and generally points away from the person wearing
the earset 18. As a result, the external microphone 70 detects air pressure changes located outside the ear.
These air pressure changes are mainly the result of externally generated noise (other people's speech,
environmental noise, etc.) and, in part, to the speech of the person wearing the earset 18, when the speech
travels from the mouth of the user and through the air to the external microphone 70.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[50b] a second microphone
configured to pick up at least
ambient sound input associated
with an environment in the vicinity
of the first head-worn structure,
the second microphone being
positioned to be directed away
from the user when the head-worn
wearable electronic device is being
worn by the user.

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “a second
microphone configured to pick up at least ambient sound input associated with an environment in the vicinity
of the first head-worn structure, the second microphone being positioned to be directed away from the user
when the head-worn wearable electronic device is being worn by the user.”
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Phonak — Perseo Brochure at Page 22

The beauty
of high technol

Perseo* ITEs - hidden beauty

The Perseo family includes a full line of ITEs ranging from the smallest

Perseo 11 CIC to the elegant dual-microphane Perseo 23 dAZ.
Al CIC and ITE instruments, like the BTEs, are fully automatic
and have PersonalLogic. A TacTronic switch is optional
on all ITE models and easily added after fitting

by exchanging battery covers. This is a very simple

and practical means of providing extra control

and additional programs.

In many countries, ITEs are available with Phonak
eShell. These electronically created shells are
hypoallergenic, exceptionally durable and more

easily retained in the wearer's ear.

Original size Persen 11
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

The Perseo BTE family includes ful of
re anflegant,

award-winning design with a refined, ergonomic

/ sizes, colors and power levels. All fea

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211

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

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sengitivity and phase characteristies
of the dual mierophones and a mechanism to
auiomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associated with each
patiern. This hearing aid can be programmed
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Perseo is a 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in quict environments.
A s=oond base-program with different frequency response settings
and aptional adaptive directional microphones provides additional
suppart in noigy situations, The acoustic ermvironment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation vithout compromising
perfarmance im the ather. The automatic parformance is designed to
b2 easily personallzed for the Indhvidual needs and preferences of the
USEr.

Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With SmartLlink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, 2
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leaming development of
children with Auditory Processing Disorder [APD).
Edulink was percenved wery positively within the
medical community and recent classroom tests show
favourable results.

Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2
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Phonak — Collections 2002 Product List at Page 7

®

Adaptive digital AudioZoom (dAZ)

Active and adaptive separation
of speech from noise

The Speech-to-Noise Ratio
(SNR) can anly be optimised if

Fally automatic, fully adaptive
With its unique spatial
processing system, Phonak's
Adaptive digital AugioZoom can

Twenty-band noise control
Claro comstantty monitars the
Speech-to-Noisz Ratio (SR in
all 20 bands. If a poor SHR is

Intelligent

The magnitude of gain reduction
s not constant. In frequency
bands with higher SNFs and in

the noise is spatially separated  detect noise not anly from measured in certain bands, the  bands which are important for
from the speech signal with directly behind, but anywhere in  Fine-scale Noise Canceler will  speech intelligibilty, gain i
directional microphone the rear plane. Whether the. redisce gain only in those bands.  reduced only slightly. This
technology. As a pioncer in hearing-imgaired person is The result of this precision noise  intelligent contral algorithm
multi-microphone technologies,  moving or the location of the  contral is a selective and reduces the masking and

Phonak introduced AudioZoom,  noise source changes, the intelligent improvement of the  distractive effects of

a feature which significantly directional characteristc is SNR with only 2 marginal backgraund naise. Important
improves listening and under-  constantly adapted to the influence on the speech signal.  speech information is preserved.
standing in moisy situations, listening situation. In this

enhancing user satisfaction. manner the Adaptive digital Precise and selective

Now, Phonck goes a step further  AufioZoom automatically Al frequency bands are

iin the refinement of multi- establishes the best possible separately analysed and

microphone technology with SR contralled. Gain is reduced

Adaptive digital AuiaZoom: selectively anly in thase

it seeks, finds. and suppresses bands where naise s present. T
nise automatically. This high-resalution analvsis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.

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

(2) binaural digital Phonak Claro 311
dAX BTE hearing aids alone in the
omnidirectional microphone mode;

(3) binaural digital Phonak Claro 311
dAZ BTE hearing aids alone in the
directional (adaptive} microphone
made;

(4) monaural digital Phonak Claro 311
dA¥ BTE HA utilized with one
Phonak Microlink FM receiver with
the EM attenuated (FM-only mode)
and one Phonak Clare 311 dAY BTE
HA in the omnidirectional
microphone mode worn on the
opposite ear; and

(5) binaural digital Phonak Claro 311
dA¥ BTE hearing aids utilized with
binaural Phonak Microlink FM
receivere with the EM attenuated
(FM-omly mode).
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Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Microphone opening Sound hook

Plastic tube

Cover for
programming

plug

' i |
Function switch Earmould

Battery compartmoent

Page 266 of 385

Apple Inc.  EX1045 Page 267

Apple v. IngenioSpec

IPR2026-00340




Claims

Prior Art

Anderson *783 at FIG. 1
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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
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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 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
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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.

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
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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 23:36-42
Binaural, directional noise-canceling hearing aid with hearing protection: Two earpieces (one in each ear)
and an RPU can be used in a binaural, directional noise-canceling hearing aid system with hearing
protection features. Such a system provides some measure of protection for the residual hearing capability
of a hearing-impaired user simultaneous with the hearing aid function.

Anderson 783 at 25:29-30
The verbal commands are received as audio signals by the earpiece 10 and transmitted to the RPU 16.

Anderson 783 at 26:54-65
Secondary link audio considerations: In some applications, a user may not wish to transmit signals from
the ambient audio environment over the secondary wireless link. In such cases, an auxiliary earpiece
microphone which favors the "bone conduction" path over the normal "air path" between the user's mouth
and ear can be used. To save space, the auxiliary microphone may be housed in the same miniature case
as the primary earpiece microphone. Alternatively, when two earpieces are used, unwanted ambient
sources can be "nulled out" in the RPU DSP 948 by digital signal processing techniques well known in
the art (e.g., the equivalent of speakerphone circuitry).

Anderson 783 at 26:65-67
Note that such binaural signal processing techniques can also provide directivity and background noise
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cancellation for users

Anderson 783 at 27:1-3

having total hearing loss in one ear and partial loss in the other ear, as discussed earlier in connection with

binaural hearing aid system operation.

Nemirovski ’379 at FIG. 5
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FIG. 5

Nemirovski ’379 at 2:59-60

FIG. 5 is a block diagram of an ear microphone assembly according to another aspect of the invention;

and

Nemirovski ’379 at 9:45-60

FIG. 5 is a block diagram that illustrates a system 10’ for detecting speech of the user. The system 10’
includes the earset 18 having the internal microphone 20, the speaker 22 and amplifier 24a as described in
greater detail above. In addition, the earset 18 of the system 10’ has the external microphone 70. As one
skilled in the art will appreciate, the use of the external microphone 70 is optional. The external
microphone 70 is disposed on the housing 30 (FIG. 3) and generally points away from the person wearing
the earset 18. As a result, the external microphone 70 detects air pressure changes located outside the ear.
These air pressure changes are mainly the result of externally generated noise (other people's speech,
environmental noise, etc.) and, in part, to the speech of the person wearing the earset 18, when the speech

Page 271 of 385

Apple Inc. EX1045 Page 272

Apple v. IngenioSpec

IPR2026-00340




Claims

Prior Art

travels from the mouth of the user and through the air to the external microphone 70.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[51a] A personal audio system as
recited in claim 42, wherein the
first head-worn structure
comprises: a first circuit board
internal to the first head-worn
structure, the first circuit board
supporting at least a first integrated
circuit, the first integrated circuit
being physically attached to the
first circuit board,

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “[a] personal
audio system as recited in claim 42, wherein the first head-worn structure comprises: a first circuit board
internal to the first head-worn structure, the first circuit board supporting at least a first integrated circuit, the
first integrated circuit being physically attached to the first circuit board.”

See above at claim 31.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claims [1a] and 71.

To the extent that the DHA system, alone or in view of Anderson and Jannard 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[51b] wherein the first integrated
circuit includes at least a
processing unit, and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the first integrated
circuit includes at least a processing unit.”
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Phonak — Collections 2002 Product List at Page 6

Elite

Oticon — DigiFocus White Paper (1996) at Page 2

Manufscturers of henring Insruments have worked hard to overcoms the Erot
bles of size and battery consumption. With the thickness of digital microchips
at only 1/100 of a buman hakr, this has now boar ace pmplinhed in the worlid's
first Fully digital. at The ear hearing instrument - DigiFocus. Inside DigiFocus
there is computing power svallable which squals thit af & Y

Anderson 783 at 12:38-46
Note that all earpiece functions (e.g., power control for the 60 MHz oscillator 835) are controlled by a
custom application-specific integrated circuit (ASIC) 845. The ASIC 845 may be a low-power low-
voltage device similar, e.g., to the ECI Semiconductor P576 custom programmable linear/digital gate
array. Many of the functions that are shown as separate blocks for clarity in FIG. 8, e.g., reply data
register 825, may be implemented within the ASIC 845.

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
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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.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and 71.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[51c] wherein the processing unit
is configured to: determine an
ambient sound level; and

DHA systems, alone or in view of Jannard and Victorian, expressly or inherently discloses “wherein the
processing unit is configured to: determine an ambient sound level.”

Phonak — Perseo Brochure at Page 13

Enhanced sound quality and Speech-to-Noise Ratio .

Clarity Component Enhancement — DPP2

Speech clarity depends on both its acoustic properties and the listener's auditory perception. Conventional spectral
enhancement systems consider only the acoustics of sound, not how it will be perceived by the listener. Perseo goes well
beyond this with DPP2, the new generation of Digital Perception Processing. DPP2 with Clarity Component Enhancement is
individualized for each wearer. It analyzes the acoustic and the psychoacoustic characteristics of incoming sound in 20 critical
bands to identify accurately the components that contribute to clarity. It then selectively amplifies them to optimize clarity

for the wearer.
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

The Perseo BTE family includes ful of
re anflegant,

award-winning design with a refined, ergonomic

/ sizes, colors and power levels. All fea

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211

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

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sengitivity and phase characteristies
of the dual mierophones and a mechanism to
auiomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associated with each
patiern. This hearing aid can be programmed
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Perseo is a 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in quict environments.
A s=oond base-program with different frequency response settings
and aptional adaptive directional microphones provides additional
suppart in noigy situations, The acoustic ermvironment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation vithout compromising
perfarmance im the ather. The automatic parformance is designed to
b2 easily personallzed for the Indhvidual needs and preferences of the
USEr.

Phonak — Collections 2002 Product List at Page 6

Elite

New Phona sound
wnmatched clarity overapping and dynamic

E overlapping.
‘sound anaysis across 20 ertcal  oveiap is dependent on the algoithm fo the acoustic ‘sound components that would

bands - exactly ke the analysis  frequency,level, and bandwidth  emironment: Frogram 1 with  be naturaly aufible
performed by signal Thisis i et situat
e or Program s o noise

i i o Procesi Nosehdapt. D i the el
ing - e stems compates the cociea excaion et rogea fo maising
DPP mudels the actve, o paties o thes determines audbilt i oy envonments.
s don 0P . e st i Mo
pocesing i al 20t g dethdzp DP i dosig i e
b e "

in 20 crtcal kands tocomect digital AudicZoom feature - to

natucal sound qualty Bypre- in noise.
sening the perception patters.
of complex sounds, Oue

Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2
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Phonak — Collections 2002 Product List at Page 7

Adaptive digital AudioZoom (dAZ)

e

Active and adaptive separation
of speech from noise

The Speech-to-Noise Ratio
(SNR) can only be optimised i
the noise is spatially separated
from the speech signal with
directional microphone
technology: As a pioneer in
multi-microphone technolagies.
Phonak introduced AudioZoom,
a feature which significantly
improves listening and under-
standing in moisy situations,
enhancing user satisfaction.
Now, Phonak goes a step further
in the refinement of multi-
microphane technology with

Fally automatic, fully adaptive
With its unique spatial
processing system, Phonak's
Adaptive digital AugioZoom can
detect noise not anly from
directly behind, but anywhere in
the rear plane. Whether the
hearing-imgaired person is
moving or the location of the
nbise source changes, the
directional characteristic is
constantly adapted to the
listening situation. In this
manner, the Adaptive digital
AudinZoom automatically
establishes the best possible
SHRL

an

Finc-scale Noisc Canceler (FNC)

=

Twenty-band noise control
Claro comstantty monitars the
Speech-to-Noisz Ratio (SR in
all 20 bands. If a poor SHR is
measured in certain bands, the
Fine-scale Noise Canceler will
rediace gain only in those bands.
The result of this precision noise
control is a selertive and
intelligent improvement af the
SNR with only 3 marginal
influence on the speech signal,

Precise and selective
Al frequency bands are
separately analvsed and
contralled. Gain is reduced

Intelligent
The magnitude of gain reduction
s not constant. In frequency
bands with higher SN and in
bands which are imporeant for
speech intelligibility, gain is
reduced only slightly This
intelligent contral algorithm
reduces the masting and
distractive effects of
background nise. Important
speech information is preserved.

Adaptive digital AuiaZoom: selectively anly in thse
it seeks, finds. and suppresses bands where naise s present. T
nise automatically. This high-resalution analvsis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.

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.

Jannard ’526 at 25:53-26:20
In another embodiment, a further modification of the audio devices 10, 10A, 10B, 10C, and 10D is
provided wherein the audio devices include at least two banks of microphones, with one bank acting as a
speaker of received and one bank providing an ambient noise-cancellation function. The microphone
banks can be positioned at any suitable location or combination of locations (e.g., on the audio device,
within the audio device, opposing sides of the audio device, or the like). In one embodiment, automatic
switching of the speaking-microphone and noise-canceling-microphone banks' functions advantageously
enhances ease of use. In a further embodiment, the microphone banks can be arranged in an array to be
used in conjunction with algorithms to discern, reduce, and/or eliminate noise for the purpose of voice
recognition. For example, in one embodiment, such microphone banks can include ASIC-based noise-
canceling technology, such as is available in chips from Andrea Electronics Corporation (AEC), to enable
voice recognition in ambient noise up to about 130 Db or more. In another embodiment, microphone
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banks can be arranged in any suitable combination of linear or non-linear arrays to be used in conjunction
with algorithms to discern, reduce, and/or eliminate noise in any suitable manner. In another embodiment,
audio/proximity sensors can advantageously trigger the appropriate functionality in a specific bank. In
another embodiment, a noise-canceling microphone can be provided in connection with a cord or other
microphones described above. For example, without limitation, a series of miniature microphones can be
supported down a cord from the audio device, separated by desired distances, and aimed in different
directions. In another implementation, one or more of the microphones can be for verbal input from the
user, and one or more others of the microphones, or the same microphone, can also be for noise-
cancellation purposes.

Victorian 313 at FIG. 4B

OCCLUDED
Sounild 7o ddo
g
To 4o
Fré’. 4B

Victorian 313 at [0021]

FIG. 4B is a block diagram showing one embodiment of portions of a voice operated exchange (VOX)
circuit included in the single ear-level device of FIG. 1.

Victorian 313 at [0044]
Ear-level device 110 includes an external microphone 420, an ear canal microphone 440, an ear canal
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speaker 470, a processor 460, a wireless transceiver 450, an antenna 455, a voice operated exchange
(VOX) circuit 430, and a battery 480. External microphone 420 picks up ambient sound such that a
hearing impaired person wearing ear-level device 110 is not “isolated” when communicating to remote
device 190. Thus, ear-level device enables the hearing impaired person to talk to another person either
directly (if the other person is nearby) or through a device such as a cell phone. Ear canal microphone 440
detects sound from the ear canal. The sound includes primarily speech of the person wearing ear-level
device 110. Ear canal speaker 470 transmits sound received from remote device 190 and/or external
microphone 420 to the same ear canal. In one embodiment, ear canal microphone 440 and ear canal
speaker 470 are implemented as one physical device. Processor 460 converts the sound picked up from
the ear canal to an electrical signal to be transmitted to remote device 190, and converts the signals
received from remote device 190 and/or external microphone 420 to a sound audible to the person
wearing ear-level device 110. In one embodiment, processor 460 includes one or more of amplification
circuitry, filtering circuitry, acoustic feedback reduction circuitry, noise reduction circuitry, and tone
control circuitry, among other circuits performing signal processing functions as known in the art. In one
embodiment, processor 460 includes a speech recognition module to enhance the audio signal received by
and/or transmitted from ear-level device 110. Wireless transceiver 450 and antenna 455 form a telemetry
interface supporting telemetry link 195 between ear-level device 110 and remote device 190. Wireless
transceiver 450 includes a wireless transmitter and a wireless receiver. The wireless transmitter receives
the electrical signal representing the sound picked up from the ear canal from processor 460 and transmits
an outgoing wireless signal representing the same sound to remote device 190. The wireless receiver
receives an incoming wireless signal representing a remote sound from remote device 190 and transmits
an electrical signal representing the remote sound to processor 460. Telemetry link 195 provides for bi-
directional communication allowing simultaneous signal transmission, in both directions, between ear-
level device 110 and remote device 190. VOX circuit 430 activates a major portion of ear-level device
110 only when sound is detected by at least one of external microphone 420, ear canal microphone 440,
and wireless transceiver 450. In one embodiment, VOX circuit 430 includes a voice-controlled switch
connecting between battery 480 and the portions of ear-level device 110 that are voice activated. The
switch is driven by the sound detected by at least one of external microphone 420, ear canal microphone
440, and wireless transceiver 450. It is turned on when sound detected by external microphone 420
exceeds a predetermined threshold, when sound detected by ear canal microphone 440 exceeds another
predetermined threshold, and/or when wireless transceiver 450 receives the incoming wireless signal
representing the remote sound. In one embodiment, as discussed with respect to FIG. 4B below, VOX
circuit 430 gates or attenuates one or more sounds detected by external microphone 420, ear canal
microphone 440, and wireless transceiver 450, to eliminate or reduce echo and ringing caused by the loop
formed by ear canal speaker 470 and ear canal microphone 440. Battery 480 supplies the power needed
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for the operation of ear-level device 110. In one embodiment, battery 480 is a rechargeable battery that
can be recharged without being taken out from ear-level device 110.

Victorian 313 at [0045]
FIG. 4B is a block diagram showing one embodiment of portions of VOX circuit 430. In this
embodiment, VOX circuit 430 includes an ambient sound gating module 421 that blanks or attenuates the
sound detected by external microphone 420, an occluded sound gating module 441 that blanks or
attenuates the sound detected by ear canal microphone 440, a remote sound gating module 451 that blanks
or attenuates the sound detected by wireless transceiver 450, and controller 431 to coordinate the states of
the gating modules. Because ear canal microphone 440 is capable of detecting the sound delivered to the
ear canal from ear canal speaker 470, there is a need to avoid echo and/or ringing. For example, a remote
sound from remote device 190 delivered to the ear canal may be detected as an occluded sound and
transmitted back to remote device 190, causing echo. The gating modules function in a coordinated
manner to eliminate or reduce such echo and/or ringing caused by breaking, or applying resistance into,
the audio loop formed by ear canal speaker 470 and ear canal microphone 440.

Victorian 313 at [0047]
Ambient sound gating module 421 includes a voice-driven switch or attenuator driven by the output of a
comparator that compares the amplitude of a detected ambient sound with a predetermined threshold for
the ambient sound. When the amplitude of the detected ambient sound exceeds the threshold for the
ambient sound, and when controller 431 permits, ambient sound gating module 421 is turned on. When
the amplitude of the detected ambient sound drops below the threshold for the ambient sound, ambient
sound gating module 421 is turned off. In one embodiment, after the amplitude of the detected ambient
sound drops below the threshold for the ambient sound, ambient sound gating module 421 is turned off
after a predetermined delay.

A POSITA would have been motivated to combine the teachings of the DHA system with Jannard, and
Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a], 26, and 71.

To the extent that the DHA system, alone or in view of Jannard, and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.
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[51d] amplify audio output from
the first speaker dependent at least
in part on the ambient sound level.

DHA systems, alone or in view of Victorian, expressly or inherently discloses “amplify audio output from the
first speaker dependent at least in part on the ambient sound level.”

Phonak — Perseo Brochure at Page 7

Convenience and Comfort

Perseo is easier to wear and easier to fit

For true "wear and hear” convenience and comfort in
all situations, Perseo automatic operation is managed
by Phonak-exclusive Personal Logic.

This breakthrough intelligence for automatic hearing
instruments responds to acoustics, the listening
situation and personal listening preferences.

Persen is easily programmed for individual needs using
the Listening Situation Manager.

Clarity

Enhanced performance in multiple listening situations

The Clarity Component Enhancement system realized
in Digital Perception Processing? (DPP2) increases the
clarity of speech and environmental sounds.

Rapid-tracking Adaptive digital AudioZoom [dAZ)
is automatically activated to improve speech
understanding in noisy situations.

For extra comfort and ease of listening, the Fine-scale
Moise Canceler selectively reduces background noise
in 20 channels.

Optional MicroLink FM provides the ultimate Speech-
to-Moise Ratio enhancement.
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Phonak — Perseo Brochure at Page 13
Digital Perception Processing? (DPP2)

Cochlear Perception Model Clarity Component Enhancement:
Calculate normal perception

- ldentify and enhance
Clarity componenis
- Optimize personal perception

Clarity Clarity

component component RESUIt

|

Loudness Perception Profile Persanal Daia Non Clarity
Calculate personal perception componcnt
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Phonak — Perseo Brochure at Page 14

Enhanced comfort in all situations

Fine-scale Noise Canceler in 20 channels

Finely scaled frequency resolution in 20 channels gives
the Fine-scale Noise Canecler (FNC) the most precise
background noise reduction capability. Noise reduction
depends on the relative amounts of speech and noise
in each channel (graph 1) and the importance of each

Input
ﬂﬁllllI MNuoise
iﬂw_ Specch

Moise
reduction

Graph 1

channel for speech understanding. The FNC in Persen
ensures maximum comfort and ease of listening.
Annoying backgrownd sounds are reduced for comfort
while the important sounds of speech are preserved for

stress—free listening. The maximum amount of noise

Moise

uency

reduction

“I“‘Illl‘l“““‘ Graph 2
Freg

reduction can be fitter-programmed to match the
individual wearer's tastes and requirements. Thanks
to the dual-base automatic, separate settings can be
made for relatively guiet and nosy situations, ensuring
optimal comfort in multiple situations (graph 2).
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F
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

The Perseo BTE family includes ful of
re anflegant,

award-winning design with a refined, ergonomic

/ sizes, colors and power levels. All fea

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211

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

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sengitivity and phase characteristies
of the dual mierophones and a mechanism to
auiomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associated with each
patiern. This hearing aid can be programmed
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Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2

Perseo is a 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in quict environments.
A s=oond base-program with different frequency response settings
and optional adaptive directional microphones provides additional
suppart in noigy situations, The acoustic ermvironment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation vithout compromising
perfarmance im the ather. The automatic parformance is designed to
b2 easily personallzed for the Indhvidual needs and preferences of the
USET.

Phonak — Collections 2002 Product List at Page 6

Elite

i
unmatched arty overiapping and dynmic slecbon ther woid aereiatect
i o Procesi i i allows
ovriapinn. o

‘sound analysis across 20 critical  overlap is dependent on the ‘algorithm for the acoustic ‘sound components that would
bonds  xacty e heamalis  Feuenc level.and bandidth  emitonment: Frogrom 1 with b ratally sl
el ey : g
ear. or Program is In naise.

i ig ic in i MoiseAdapt-DFF is the ideal
ing - e stems compates the cociea excaion et rogea fo maising
DPP mudels the actve, o paties o thes determines audbilt i oy envonments.

s don 0P . e st i Mo

pocesing i al 20t g dethdzp DP i dosig i e
bands inh ceatheing i g

in 20 crtcal kands tocomect digital AudicZoom feature - to

natucal sound qualty Bypre- in noise.
sening the perception patters.

Oticon — DigiFocus Description at Page 1

Inside each DigiFocus, the digital chips have the same processing power as a
fast laptop comouter. This power is used to analyse the incoming sound signal,
and speech ls extracted through a unique system called ASA - Adaptive
Speach Alignment. ASA always makes spaech audible, amplifying it as much
as necessary without making it uncomfortably loud or distoried. Sounds are
reproduced very naturally - making speech far easier to undersiand than with
any other hearlng instrument on the market.
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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.”

Victorian 313 at [0044]
Ear-level device 110 includes an external microphone 420, an ear canal microphone 440, an ear canal
speaker 470, a processor 460, a wireless transceiver 450, an antenna 455, a voice operated exchange
(VOX) circuit 430, and a battery 480. External microphone 420 picks up ambient sound such that a
hearing impaired person wearing ear-level device 110 is not “isolated” when communicating to remote
device 190. Thus, ear-level device enables the hearing impaired person to talk to another person either
directly (if the other person is nearby) or through a device such as a cell phone. Ear canal microphone 440
detects sound from the ear canal. The sound includes primarily speech of the person wearing ear-level
device 110. Ear canal speaker 470 transmits sound received from remote device 190 and/or external
microphone 420 to the same ear canal. In one embodiment, ear canal microphone 440 and ear canal
speaker 470 are implemented as one physical device. Processor 460 converts the sound picked up from
the ear canal to an electrical signal to be transmitted to remote device 190, and converts the signals
received from remote device 190 and/or external microphone 420 to a sound audible to the person
wearing ear-level device 110. In one embodiment, processor 460 includes one or more of amplification
circuitry, filtering circuitry, acoustic feedback reduction circuitry, noise reduction circuitry, and tone
control circuitry, among other circuits performing signal processing functions as known in the art. In one
embodiment, processor 460 includes a speech recognition module to enhance the audio signal received by
and/or transmitted from ear-level device 110. Wireless transceiver 450 and antenna 455 form a telemetry
interface supporting telemetry link 195 between ear-level device 110 and remote device 190. Wireless
transceiver 450 includes a wireless transmitter and a wireless receiver. The wireless transmitter receives
the electrical signal representing the sound picked up from the ear canal from processor 460 and transmits
an outgoing wireless signal representing the same sound to remote device 190. The wireless receiver
receives an incoming wireless signal representing a remote sound from remote device 190 and transmits
an electrical signal representing the remote sound to processor 460. Telemetry link 195 provides for bi-
directional communication allowing simultaneous signal transmission, in both directions, between ear-
level device 110 and remote device 190. VOX circuit 430 activates a major portion of ear-level device
110 only when sound is detected by at least one of external microphone 420, ear canal microphone 440,
and wireless transceiver 450. In one embodiment, VOX circuit 430 includes a voice-controlled switch
connecting between battery 480 and the portions of ear-level device 110 that are voice activated. The
switch is driven by the sound detected by at least one of external microphone 420, ear canal microphone
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440, and wireless transceiver 450. It is turned on when sound detected by external microphone 420
exceeds a predetermined threshold, when sound detected by ear canal microphone 440 exceeds another
predetermined threshold, and/or when wireless transceiver 450 receives the incoming wireless signal
representing the remote sound. In one embodiment, as discussed with respect to FIG. 4B below, VOX
circuit 430 gates or attenuates one or more sounds detected by external microphone 420, ear canal
microphone 440, and wireless transceiver 450, to eliminate or reduce echo and ringing caused by the loop
formed by ear canal speaker 470 and ear canal microphone 440. Battery 480 supplies the power needed
for the operation of ear-level device 110. In one embodiment, battery 480 is a rechargeable battery that
can be recharged without being taken out from ear-level device 110.

Victorian 313 at [0045]
FIG. 4B is a block diagram showing one embodiment of portions of VOX circuit 430. In this
embodiment, VOX circuit 430 includes an ambient sound gating module 421 that blanks or attenuates the
sound detected by external microphone 420, an occluded sound gating module 441 that blanks or
attenuates the sound detected by ear canal microphone 440, a remote sound gating module 451 that blanks
or attenuates the sound detected by wireless transceiver 450, and controller 431 to coordinate the states of
the gating modules. Because ear canal microphone 440 is capable of detecting the sound delivered to the
ear canal from ear canal speaker 470, there is a need to avoid echo and/or ringing. For example, a remote
sound from remote device 190 delivered to the ear canal may be detected as an occluded sound and
transmitted back to remote device 190, causing echo. The gating modules function in a coordinated
manner to eliminate or reduce such echo and/or ringing caused by breaking, or applying resistance into,
the audio loop formed by ear canal speaker 470 and ear canal microphone 440.

Victorian 313 at [0047]
Ambient sound gating module 421 includes a voice-driven switch or attenuator driven by the output of a
comparator that compares the amplitude of a detected ambient sound with a predetermined threshold for
the ambient sound. When the amplitude of the detected ambient sound exceeds the threshold for the
ambient sound, and when controller 431 permits, ambient sound gating module 421 is turned on. When
the amplitude of the detected ambient sound drops below the threshold for the ambient sound, ambient
sound gating module 421 is turned off. In one embodiment, after the amplitude of the detected ambient
sound drops below the threshold for the ambient sound, ambient sound gating module 421 is turned off
after a predetermined delay.
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A POSITA would have been motivated to combine the teachings of the DHA system with Victorian to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and 71.

To the extent that the DHA system, alone or in view of Victorian, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[52a] A personal audio system as
recited in claim 42, wherein the
first head-worn structure of the
wearable electronic device
comprises: a battery internal to the
first head-worn structure; and

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “[a] personal
audio system as recited in claim 42, wherein the first head-worn structure of the wearable electronic device
comprises: a battery internal to the first head-worn structure.”

See above at claim [25a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[52b] at least one conductive
element that facilitates electrical
coupling with the battery, the at
least one conductive element is at
least partially internal to the first
head-worn structure but remains at
least partially exposed external to
the first head-worn structure, and
the at least one conductive element
comprises at least one conductive
pad,

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “at least one
conductive element that facilitates electrical coupling with the battery, the at least one conductive element is
at least partially internal to the first head-worn structure but remains at least partially exposed external to the
first head-worn structure, and the at least one conductive element comprises at least one conductive pad.”
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Anderson ’783 at FIG. 8
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Anderson 783 at 6:55-57
Earpiece power consumption is preferably minimized to extend battery life, and use of a rechargeable

battery is desirable.
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Anderson 783 at 3:40—41
FIG. 8 is a block diagram showing details of an earpiece for a full-featured preferred embodiment of the
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Jannard ’526 at FIG. 11

/64 J'J

Jannard ’526 at 4:27-28
FIG. 11 is a front elevational view of the audio device illustrated in FIG. 10.

Jannard ’526 at 24:56-25:3
The audio device 10D can also include power contacts 164 for recharging any rechargeable batteries
connected thereto. For example, the power contacts 164 can be disposed on a lower edge of the orbitals
48D, 50D. Thus, with an appropriate recharging cradle (not shown), the audio device 10D can be laid on
the cradle, thereby making contact between the power contacts 164 and corresponding contacts in the
cradle (not shown). Alternatively, power contacts can be provided in numerous other locations as desired.
For example, the power contacts 164 can be disposed at the ends of the ear stems 54D, 56D. A
corresponding cradle can include two vertically oriented holes into which the ear stems are inserted for
recharging. In this configuration, the lens within the orbitals 48D, 50D would face directly upwardly.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].
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To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[52c] wherein the battery is able to
be electrically coupled via the at
least one conductive element to a
charging apparatus and charged
when at least the first head-worn
structure of the head-worn
wearable electronic device is
placed within the charging
apparatus, and

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “wherein the
battery is able to be electrically coupled via the at least one conductive element to a charging apparatus and
charged when at least the first head-worn structure of the head-worn wearable electronic device is placed
within the charging apparatus.”

See above at claim [26b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[52d] wherein the electrical
coupling of the at least one
conductive element with the
charging apparatus is supported by
at least a magnetic element.

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “wherein the
electrical coupling of the at least one conductive element with the charging apparatus is supported by at least
a magnetic element.”

See above at claim [26c].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Jannard , 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.
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[53a] A personal audio system as
recited in claim 52, wherein the
head-worn wearable electronic
device comprises: a microphone at
least partially internal to the first
head-worn structure,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 52, wherein the head-worn wearable electronic device comprises: a microphone at least
partially internal to the first head-worn structure.”

See above at claim 6.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [la] and [26a].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[53b] wherein the head-worn
wearable electronic device is
configured to receive a voice input
via the microphone, determine a
requested operation from the voice
input using voice recognition, and
control an operation by the head-
worn wearable electronic device
based on the requested operation.

DHA systems, alone or in view of Anderson and Jannard or Seshadri, expressly or inherently discloses
“wherein the head-worn wearable electronic device is configured to receive a voice input via the microphone,
determine a requested operation from the voice input using voice recognition, and control an operation by the
head-worn wearable electronic device based on the requested operation.”

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
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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 25:29-30
The verbal commands are received as audio signals by the earpiece 10 and transmitted to the RPU 16.

Jannard ’526 at 25:53-26:20
In another embodiment, a further modification of the audio devices 10, 10A, 10B, 10C, and 10D is
provided wherein the audio devices include at least two banks of microphones, with one bank acting as a
speaker of received and one bank providing an ambient noise-cancellation function. The microphone
banks can be positioned at any suitable location or combination of locations (e.g., on the audio device,
within the audio device, opposing sides of the audio device, or the like). In one embodiment, automatic
switching of the speaking-microphone and noise-canceling-microphone banks' functions advantageously
enhances ease of use. In a further embodiment, the microphone banks can be arranged in an array to be
used in conjunction with algorithms to discern, reduce, and/or eliminate noise for the purpose of voice
recognition. For example, in one embodiment, such microphone banks can include ASIC-based noise-
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canceling technology, such as is available in chips from Andrea Electronics Corporation (AEC), to enable
voice recognition in ambient noise up to about 130 Db or more. In another embodiment, microphone
banks can be arranged in any suitable combination of linear or non-linear arrays to be used in conjunction
with algorithms to discern, reduce, and/or eliminate noise in any suitable manner. In another embodiment,
audio/proximity sensors can advantageously trigger the appropriate functionality in a specific bank. In
another embodiment, a noise-canceling microphone can be provided in connection with a cord or other
microphones described above. For example, without limitation, a series of miniature microphones can be
supported down a cord from the audio device, separated by desired distances, and aimed in different
directions. In another implementation, one or more of the microphones can be for verbal input from the
user, and one or more others of the microphones, or the same microphone, can also be for noise-
cancellation purposes.

Jannard ’526 at 30:53-31:2

With reference to FIG. 9A, the interface electronics 116 can include audio or “aural” menus that can be
selected by user. For example, a user can initiate an audio menu by depressing the button 150 (FIGS. 10—
12). Upon initiation of the audio menus, the interface electronics 116 can send an audio signal to the
speakers 14, 14A, 14B, 14C, 14D, 14E, 16, 16A, 16B, 16C, 16D, 16E including a humanoid voice. The
voice signal can indicate that a first menu option is available. For example, but without limitation, the first
menu choice can be to initiate a call. Thus, when the user pushes the button 150 the first time, the user
will hear the words “initiate a call,” emanating from the speakers 14, 14A, 14B, 14C, 14D, 14E, 16, 16A,
16B, 16C, 16D, 16E. If the user wishes to initiate a call, the user can depress the button 150 again which
will send the appropriate AT command to the transceiver 114 so as to transmit the proper AT code to the
cellular phone source device S, B (FIG. 8).

Jannard ’526 at 32:4-13

For example, if a user chooses a voice command option, the user could issue commands such as, for
example, but without limitation, “phonebook™ or “call alpha.” With a source device such as a cellular
phone, that has a speech recognition engine and that is properly trained to recognize the voice of the user,
the user can automatically enter the phonebook mode or directly call the phonebook listing “alpha,” of
course, as is apparent to one of ordinary skill in the art, such a voice command protocol could be used to
issue other commands as well.

Jannard ’526 at 32:14-19

In another alternative, the interface electronics 116 can include a speech recognition engine and audio

Page 294 of 385
Apple Inc.  EX1045 Page 295
Apple v. IngenioSpec  IPR2026-00340




Claims

Prior Art

menus. In this alternative, the interface electronics 116 can recognize speech from the user, convert the
speech to AT commands, and control this source device using a standard AT command protocol.

Seshadri *839 at [0042]
Input module 128, which may be a keypad, touch screen, voice recognition circuit, or other like user
interfaces, receives user commands and produces digital command messages 124 there from. Such digital
command messages 124 includes, but are not limited to, packet size, synchronization information,
frequency hopping initiation information, timeslot allocation information, link establishment information,
piconet address information, fast-forward, play, pause, volume adjust, record, stop and rewind.

Seshadri 839 at [0047]
Detachable ear-piece 156 and microphone 154 may have on-chip operations to support call conferencing,
call waiting, flash, and other features associated with telephones. These functions may me accessed and
reviewed by a user interface 158 and display 160 within host device 152 or a user interface and display
located on either detachable ear-piece 156 or microphone 154. The user interface and display, located on
either the host device or detachable ear-piece 156 and microphone 154 may have a display and button(s)
that may be used to program device, perform directory functions including selecting number to call, view
caller ID, initiate call waiting, or initiate call conferencing. Additionally, circuitry within the ear-piece
156 and microphone 154 may enable voice activated dialing. The actual voice recognition could be
performed within ear-piece 156, microphone 154, or host device 152. Thus, ear-piece 156 and
microphone 154 may act to initiate calls and receive calls.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard or Seshadri to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [26a].

To the extent that the DHA system, alone or in view of Anderson and Jannard or Seshadri, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

[54a] A personal audio system as
recited in claim 42, wherein the
first head-worn structure
comprises: an infrared emitter

DHA systems, alone or in view of Anderson and Abreu or Irvin or Luo, expressly or inherently discloses “[a]
personal audio system as recited in claim 42, wherein the first head-worn structure comprises: an infrared
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configured to at least direct
infrared signals towards the user
when at least the first head-worn
structure of the head-worn
wearable electronic device is being
worn; and

emitter configured to at least direct infrared signals towards the user when at least the first head-worn
structure of the head-worn wearable electronic device is being worn.”

Abreu ’960 at Abstract
The support structure includes patches, clips, eyeglasses, head mounted gear and the like, containing
passive or active sensors positioned at the end of the tunnel with sensing systems positioned on and
accessing a physiologic tunnel.

Abreu "960 at 2:62-3:12
Included in the present invention are support structures for positioning a sensor on the skin at the end of
the tunnel. The present invention discloses devices directed at measuring brain temperature, brain
function, metabolic function, hydrodynamic function, hydration status, hemodynamic function, body
chemistry and the like. The components include devices and methods for evaluating biological parameters
using patches, clips, eyeglasses, head mounted gear and the like with sensing systems adapted to access
physiologic tunnels to provide precise and clinically useful information about the physiologic status of the
wearer and for enhancing the safety and performance of said wearer, and helping to enhance and preserve
the life of said wearer by providing adequate reporting means and alert means relating to the biological
parameter being monitored. Other components provide for producing direct or indirect actions, acting on
another device, or adjusting another device or article of manufacture based on the biological parameter
measured.

Abreu 960 at 44:48-51
The support structure includes at least one radiation source from infrared to visible light which interacts
with the substance being measured at the BTE tunnel and a detector for collecting the resulting radiation.

Abreu ’960 at 44:61-67
The present invention includes means for directing preferably near-infrared energy into the surface of the
skin at the end of the BTE tunnel, means for analyzing and converting the reflectance or back scattered
spectrun into the concentration of the substance measured and support means for positioning the light
source and detector means adjacent to the surface of the skin at the BTE tunnel site.

Irvin ’332 at 6:3-33
FIG. 4C illustrates the power control circuit 210 coupled with a contact switch functioning as the sensor
220. The contact switch includes a first and second contact connected to the power control circuit 210,
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and connecting member 222 actuated when the user places the wireless headset 100 on their body. When
actuated, the connecting member 222 places the first and second contacts of sensor 220 in electrical
connection. Ideally, the sensor 220, when configured as a contact sensor, is placed in the earpiece 130, in
the retaining member 140, or in the retaining pad 150 shown in FIG. 1B. Preferably, when sensor 220 is
configured as a contact-based proximity sensor, the contacting element of sensor 220 is sealed in a
manner that minimizes contaminant ingress. In some embodiments, the contact sensor may be actuated by
the user resiliently expanding the retaining member 140 or other element of the wireless headset 100 for
mounting upon their body.

FIG. 4D illustrates the power control circuit 210 coupled with a proximity sensor 220 not based on
mechanical actuation. The proximity sensor 220 may be an active or passive IR sensor, may be a resistive
or other type of thermal sensor, or may be an acoustic sensor. As a proximity sensor, sensor 220 provides
indication that a user has placed the wireless headset 100 upon their body. As such, any of the foregoing
or other presence sensing techniques may be used to implement sensor 220. Preferably, when configured
as a proximity sensor, sensor 220 requires minimal power and provides a sensor output signal based on
proximity to the user's body. Depending upon the sensing technology chosen, the control circuit 210 may
be required to periodically stimulate sensor 220 to generate a detection response.

Luo ’446 at [0036]
The invention generally relies on shining light having a particular wavelength on human skin as well as
the reflectance properties of human skin. The surface reflection of the human skin occurs at the surface of
the epidermis and is approximately independent of the lighting wavelength and independent of human
race. In the infrared (IR) range the wavelengths that can be used are greater than 800 nano-meters and the
surface reflectance of human skin is more or less constant and close to 50%. The same hold true for
orange and red light in the visible light range, namely wavelengths between approximately 600 and 800
nano-meters can be used, although the surface reflectance for darker skin is reduced for shorter
wavelengths. Surface reflectance for dark skin is approximately 25% at 700 nano-meters. In the
embodiments shown herein, the energy of choice in the sensor unit 18 is preferably infrared (IR) energy.
However, long wavelength visible light energy can also be used as discussed below.

Luo ’446 at [0038]
The optical window 56 is placed at a certain location on the shell 58 of the hearing aid 10. The location of
the optical window 56 depends on whether the hearing aid is a BTE, ITE, ITC or CIC hearing aid. In
addition, the location is chosen to minimize the distance between the optical window 56 and the skin 64.
For optimal reflection of IR signals back through the optical window, the hearing aid user's skin (i.e. the
reflecting surface) is required to be immediately over the optical window 56; otherwise the reflected IR
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energy will not be reflected back towards the reception unit 62. The optical window 56 is typically a small
window having a diameter of approximately 1 mm for example. The optical window 56 can be made from
IR grade glass or other suitable material that allows for the passage of infrared energy (a different material
would be used if visible light is used rather than infrared light). The optical window 56 should be kept
clean at all times in order to prevent the emitted infrared energy from being reflected back due to dirt and
the like that may accumulate on the optical window 56 over time. The location of the optical window 56
will be discussed in further detail below.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Irvin or Luo to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu or Irvin or Luo, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

[54b] an infrared detector
configured to detect infrared
radiation reflected back from the
user when at least the first head-
worn structure of the head-worn
wearable electronic device is being
worn.

DHA systems, alone or in view of Anderson and Abreu or Irvin or Luo, expressly or inherently discloses “an
infrared detector configured to detect infrared radiation reflected back from the user when at least the first
head-worn structure of the head-worn wearable electronic device is being worn.”

Abreu 960 at 44:48-51
The support structure includes at least one radiation source from infrared to visible light which interacts
with the substance being measured at the BTE tunnel and a detector for collecting the resulting radiation.

Abreu "960 at 44:61-67
The present invention includes means for directing preferably near-infrared energy into the surface of the
skin at the end of the BTE tunnel, means for analyzing and converting the reflectance or back scattered
spectrun into the concentration of the substance measured and support means for positioning the light
source and detector means adjacent to the surface of the skin at the BTE tunnel site.

Irvin ’332 at 6:3-33
FIG. 4C illustrates the power control circuit 210 coupled with a contact switch functioning as the sensor
220. The contact switch includes a first and second contact connected to the power control circuit 210,
and connecting member 222 actuated when the user places the wireless headset 100 on their body. When
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actuated, the connecting member 222 places the first and second contacts of sensor 220 in electrical
connection. Ideally, the sensor 220, when configured as a contact sensor, is placed in the earpiece 130, in
the retaining member 140, or in the retaining pad 150 shown in FIG. 1B. Preferably, when sensor 220 is
configured as a contact-based proximity sensor, the contacting element of sensor 220 is sealed in a
manner that minimizes contaminant ingress. In some embodiments, the contact sensor may be actuated by
the user resiliently expanding the retaining member 140 or other element of the wireless headset 100 for
mounting upon their body.

FIG. 4D illustrates the power control circuit 210 coupled with a proximity sensor 220 not based on
mechanical actuation. The proximity sensor 220 may be an active or passive IR sensor, may be a resistive
or other type of thermal sensor, or may be an acoustic sensor. As a proximity sensor, sensor 220 provides
indication that a user has placed the wireless headset 100 upon their body. As such, any of the foregoing
or other presence sensing techniques may be used to implement sensor 220. Preferably, when configured
as a proximity sensor, sensor 220 requires minimal power and provides a sensor output signal based on
proximity to the user's body. Depending upon the sensing technology chosen, the control circuit 210 may
be required to periodically stimulate sensor 220 to generate a detection response.

Luo 446 at [0036]
The invention generally relies on shining light having a particular wavelength on human skin as well as
the reflectance properties of human skin. The surface reflection of the human skin occurs at the surface of
the epidermis and is approximately independent of the lighting wavelength and independent of human
race. In the infrared (IR) range the wavelengths that can be used are greater than 800 nano-meters and the
surface reflectance of human skin is more or less constant and close to 50%. The same hold true for
orange and red light in the visible light range, namely wavelengths between approximately 600 and 800
nano-meters can be used, although the surface reflectance for darker skin is reduced for shorter
wavelengths. Surface reflectance for dark skin is approximately 25% at 700 nano-meters. In the
embodiments shown herein, the energy of choice in the sensor unit 18 is preferably infrared (IR) energy.
However, long wavelength visible light energy can also be used as discussed below.

Luo ’446 at [0038]
The optical window 56 is placed at a certain location on the shell 58 of the hearing aid 10. The location of
the optical window 56 depends on whether the hearing aid is a BTE, ITE, ITC or CIC hearing aid. In
addition, the location is chosen to minimize the distance between the optical window 56 and the skin 64.
For optimal reflection of IR signals back through the optical window, the hearing aid user's skin (i.e. the
reflecting surface) is required to be immediately over the optical window 56; otherwise the reflected IR
energy will not be reflected back towards the reception unit 62. The optical window 56 is typically a small
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window having a diameter of approximately 1 mm for example. The optical window 56 can be made from
IR grade glass or other suitable material that allows for the passage of infrared energy (a different material
would be used if visible light is used rather than infrared light). The optical window 56 should be kept
clean at all times in order to prevent the emitted infrared energy from being reflected back due to dirt and
the like that may accumulate on the optical window 56 over time. The location of the optical window 56
will be discussed in further detail below.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Irvin or Luo to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu or Irvin or Luo, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

55. A personal audio system as
recited in claim 54, wherein
electronic circuitry within the first
head-worn structure is configured
to facilitate determining whether
the first head-worn structure is
being worn by the user based on at
least the detected infrared
radiation.

DHA systems, alone or in view of Anderson and Abreu or Irvin or Luo, expressly or inherently discloses “[a]
personal audio system as recited in claim 54, wherein electronic circuitry within the first head-worn structure
is configured to facilitate determining whether the first head-worn structure is being worn by the user based
on at least the detected infrared radiation.”

Abreu 960 at 15:57-60
The eyeglasses can be incorporated with a detecting system to send a signal if the eyeglasses were
removed or if the temperature sensor is not capturing signals in a proper manner.

Abreu *960 at 15:60-65
By way of illustration, but not of limitation, pressuse sensing means can be incorporated in the end of the
temples to detect if the sunglasses are being worn, and an abrupt drop in the pressure signal indicates
glasses were removed or misplacement of the sensor can also generate an identifiable signal.

Abreu 960 at 18:56-59
The present invention preferably includes all functions in a miniature semiconductor chip, which as an
integrated circuit, incorporates sensor, processing and transmitting units and control circuits.
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Abreu ’960 at 44:61-67

The present invention includes means for directing preferably near-infrared energy into the surface of the
skin at the end of the BTE tunnel, means for analyzing and converting the reflectance or back scattered
spectrun into the concentration of the substance measured and support means for positioning the light
source and detector means adjacent to the surface of the skin at the BTE tunnel site.

Irvin >332 at 2:20-34

The wireless headset serves as a communication accessory to a base unit, such as a cellular telephone.
When not in use, the wireless headset reverts to an inactive state and draws essentially no power. A power
control circuit imparts automatic enabling capability to the wireless headset. Preferably, the power control
circuit employs a sensor responsive to a natural stimulus associated with a person preparing to use the
wireless headset. The wireless headset may sense motion, physical orientation, or user proximity. Sensing
techniques include but are not limited to micro-electro-mechanical-systems (MEMS), mercury switches,
attitude switches, and IR or acoustic proximity sensors. In some embodiments, the wireless headset
transitions from the inactive state to an active state in response to a user picking it up or mounting the
wireless headset upon their head.

Irvin *332 at 6:3-33

FIG. 4C illustrates the power control circuit 210 coupled with a contact switch functioning as the sensor
220. The contact switch includes a first and second contact connected to the power control circuit 210,
and connecting member 222 actuated when the user places the wireless headset 100 on their body. When
actuated, the connecting member 222 places the first and second contacts of sensor 220 in electrical
connection. Ideally, the sensor 220, when configured as a contact sensor, is placed in the earpiece 130, in
the retaining member 140, or in the retaining pad 150 shown in FIG. 1B. Preferably, when sensor 220 is
configured as a contact-based proximity sensor, the contacting element of sensor 220 is sealed in a
manner that minimizes contaminant ingress. In some embodiments, the contact sensor may be actuated by
the user resiliently expanding the retaining member 140 or other element of the wireless headset 100 for
mounting upon their body.

FIG. 4D illustrates the power control circuit 210 coupled with a proximity sensor 220 not based on
mechanical actuation. The proximity sensor 220 may be an active or passive IR sensor, may be a resistive
or other type of thermal sensor, or may be an acoustic sensor. As a proximity sensor, sensor 220 provides
indication that a user has placed the wireless headset 100 upon their body. As such, any of the foregoing
or other presence sensing techniques may be used to implement sensor 220. Preferably, when configured
as a proximity sensor, sensor 220 requires minimal power and provides a sensor output signal based on
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proximity to the user's body. Depending upon the sensing technology chosen, the control circuit 210 may
be required to periodically stimulate sensor 220 to generate a detection response.

Irvin 332 at 8:11-22
FIGS. 6 and 7 illustrate operation of the wireless headset 100. FIG. 6 is a state diagram for one exemplary
embodiment of the present invention. When the wireless headset 100 is not in use, it automatically enters
an inactive state (610). As explained, this inactive state may constitute disconnecting the communications
circuit 230 from the power source 240, or may simply represent placing the communications circuit 230 in
a non-functional, low-power condition. Absent user stimulus, such as motion of the wireless headset 100
or placement of the wireless headset 100 upon the user's body, the wireless headset 100 remains in the
inactive state (610).

Luo 446 at [0034]
In general, the location sensor module 18 and the hearing aid module 24 communicate via a bi-directional
information signal 42. The hearing aid module 24 polls the location sensor module 18 via the bi-
directional signal 42, on preferably a periodic basis, to determine whether the hearing aid 10 is in the ear
of the hearing aid user. In this case, the bi-directional signal 42 acts as a polling signal. In response to
polling done via the bi-directional information signal 42, the location sensor module 18 probes the outer
environment of the hearing aid 10 and returns location information via the bi-directional location signal
42. In this case, the bi-directional signal 42 acts as a location information signal. If the location
information indicates that the hearing aid 10 is in the ear of the hearing aid user (i.e. the in-the-ear case),
the hearing aid 10 operates in full-function mode. If the location information indicates that the hearing aid
10 is not in the ear of the hearing aid user (i.e. the out-of-the-ear case), the hearing aid 10 operates in sleep
mode. In sleep mode, the hearing aid 10 can essentially be considered to be off.

Luo ’446 at [0035]
There are several general scenarios for the location of the hearing aid. In the first scenario, the hearing aid
10 is not in the ear of the user and the hearing aid 10 and is in sleep mode. In this case, the location sensor
module 18 is polled and the location information indicates that the hearing aid 10 is not in the ear of the
hearing aid user and the hearing aid 10 continues to operate in sleep mode. In the second scenario, the
hearing aid 10 has just been inserted into the ear of the hearing aid user and the hearing aid 10 was
previously in sleep mode. In this case, the location sensor module 18 is polled and the location
information indicates that the hearing aid 10 is in the ear of the hearing aid user. The hearing aid 10 then
moves into full-function mode. In the third scenario, the hearing aid 10 is in full-function mode and is
being taken out of the ear of the hearing aid user. The location sensor module 18 is polled and the location
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information indicates that the hearing aid 10 is no longer in the ear of the hearing aid user. The hearing aid
10 then moves into sleep mode.

Luo 446 at [0036]
The invention generally relies on shining light having a particular wavelength on human skin as well as
the reflectance properties of human skin. The surface reflection of the human skin occurs at the surface of
the epidermis and is approximately independent of the lighting wavelength and independent of human
race. In the infrared (IR) range the wavelengths that can be used are greater than 800 nano-meters and the
surface reflectance of human skin is more or less constant and close to 50%. The same hold true for
orange and red light in the visible light range, namely wavelengths between approximately 600 and 800
nano-meters can be used, although the surface reflectance for darker skin is reduced for shorter
wavelengths. Surface reflectance for dark skin is approximately 25% at 700 nano-meters. In the
embodiments shown herein, the energy of choice in the sensor unit 18 is preferably infrared (IR) energy.
However, long wavelength visible light energy can also be used as discussed below.

Luo 446 at [0038]
The optical window 56 is placed at a certain location on the shell 58 of the hearing aid 10. The location of
the optical window 56 depends on whether the hearing aid is a BTE, ITE, ITC or CIC hearing aid. In
addition, the location is chosen to minimize the distance between the optical window 56 and the skin 64.
For optimal reflection of IR signals back through the optical window, the hearing aid user's skin (i.e. the
reflecting surface) is required to be immediately over the optical window 56; otherwise the reflected IR
energy will not be reflected back towards the reception unit 62. The optical window 56 is typically a small
window having a diameter of approximately 1 mm for example. The optical window 56 can be made from
IR grade glass or other suitable material that allows for the passage of infrared energy (a different material
would be used if visible light is used rather than infrared light). The optical window 56 should be kept
clean at all times in order to prevent the emitted infrared energy from being reflected back due to dirt and
the like that may accumulate on the optical window 56 over time. The location of the optical window 56
will be discussed in further detail below.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Luo or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu or Luo or Irvin, does not disclose
any elements of this claim limitation, it would have been obvious to a person having ordinary skill in the art
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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.

[56a] A personal audio system as
recited in claim 42, wherein the
first head-worn structure
comprises: a radiation detector
configured to capture radiation
data; and

DHA systems, alone or in view of Anderson and Abreu or Luo or Irvin, expressly or inherently discloses “[a]
personal audio system as recited in claim 42, wherein the first head-worn structure comprises: a radiation
detector configured to capture radiation data.”

See above at claim [23a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Luo or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu or Luo or Irvin, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

[56b] first electronic circuitry
provided within the first head-
worn structure and electrically
connected to the radiation detector,
the first electronic circuitry
configured to process at least the
radiation data captured by the
radiation detector.

DHA systems, alone or in view of Anderson and Abreu or Luo or Irvin, expressly or inherently discloses
“first electronic circuitry provided within the first head-worn structure and electrically connected to the
radiation detector, the first electronic circuitry configured to process at least the radiation data captured by the
radiation detector.”

See above at claim [23b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Luo or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu or Luo or Irvin, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

57. A personal audio system as
recited in claim 56, wherein the
first electronic circuitry is
configured to determine whether
the first head-worn structure is

DHA systems, alone or in view of Anderson and Abreu or Luo or Irvin, expressly or inherently discloses “[a]
personal audio system as recited in claim 56, wherein the first electronic circuitry is configured to determine
whether the first head-worn structure is being worn by a user based on at least the processed radiation data.”

See above at claim [23c].
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being worn by a user based on at

least the processed radiation data.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Luo or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

58. A personal audio system as
recited in claim 57, wherein the
radiation detector comprises a
photodetector.

DHA systems, alone or in view of Abreu, expressly or inherently discloses “[a] personal audio system as
recited in claim 57, wherein the radiation detector comprises a photodetector.”

Abreu ’960 at FIG. 35

FIG. 35
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Abreu *960 at FIG. 36
FIG. 36

Abreu 960 at 45:60—46:13

In accordance with FIG. 35 a schematic view of one preferred reflectance measuring apparatus of the
present invention is shown. FIG. 35 shows a light source 420 such as an infrared LED and a photodetector
422 located side-by-side and disposed within support structure 426 such as a medial canthal pad or
modified nose pads of eyeglasses directing radiation 424 at the BTE tunnel 430 with said light source 420
laying in apposition to the skin 428 at the BTE tunnel 430. The light source 420 delivers the radiation 424
to the skin 428 at the BTE tunnel which is partially absorbed according to the interaction with the
substance 432 being measured resulting in attenuated radiation 425. Part of the radiation 424 is then
absorbed by the substance 432 and the resulting radiation 425 emitted from BTE tunnel 430 is collected
by the photodetector 422 and converted by a processor into the blood concentration of the substance 432.
Thin skin 428 is the only tissue interposed between radiation 424, 425 and the substance 432 being
measured. The concentration of the substance 432 is accomplished by detecting the magnitude of light
attenuation collected which is caused by the absorption signature of the substance being measured.
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A POSITA would have been motivated to combine the teachings of the DHA system with Abreu to meet the
claim limitations with a reasonable expectation of success for the reasons described above with respect to
claim [la] and [23a].

To the extent that the DHA system, alone or in view of Abreu, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 42, wherein the first head-worn structure comprises first electronic circuitry configured to
provide audio alerts to the user via the first speaker.”

Phonak — Fitting Guide for MLxi and MLxi Baha at Page 5
Beep type

MLxi/Mlxi Baha plays a confirmation beep at stari up or when the
system synchronizes with a transmitter. You can change the type of

beep tome using the drop-down meme

Anderson *783 at FIG. 8

59. A personal audio system as
recited in claim 42, wherein the
first head-worn structure
comprises first electronic circuitry
configured to provide audio alerts
to the user via the first speaker.

L

Antenng — BOS BIO BIS I,BEO
40 i R
RF DEMOD Video Amp| | Video Pulse Interragation
€ Modulator with AGC Quantizer Data Register
Wl W

Ve
830,
B835_|60 MH2
8B40 Osc
N ’845
Battery 1 . ./525
Chorging = J
Cetectar | F‘;’:{'}’IE‘T::“
860, ASIC
[oren {55}
65’ 1
Default
Parameter
8701 Storage 850

a-git
Campressing
aAD

B55
/

B-Bit
D/a

875"

880

FIG. 8

Apple Inc.

Apple v. IngenioSpec

EX1045

Page 307 of 385

Page 308

IPR2026-00340




Claims

Prior Art

Anderson *783 at 3:40—41

FIG. 8 is a block diagram showing details of an earpiece for a full-featured preferred embodiment of the
invention.

Anderson 783 at 24:15
Unsolicited information:

Anderson 783 at 24:15-26
The invention provides useful unsolicited information (i.e., information automatically provided to the user
by the system, not as a result of a user request for information) to the user of the system in a manner that
can be made imperceptible to a casual observer if desired. Information about the status of the hearing aid
system itself, such as a verbal warning that an earpiece or RPU battery voltage is low, is provided to the
user as detailed earlier. Automatic measurements of heart pulse rate, body temperature and walking
distance traveled can be taken by sensors 950 in the RPU 16 or earpiece 10 and stored in the RPU DSP
948.

A POSITA would have been motivated to combine the teachings of the Phonak system with Anderson ’783 to
meet the claim limitations with a reasonable expectation of success for the reasons described above with
respect to claim 6.

To the extent that the Phonak system and Anderson *783, a 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, with the
teachings of the Phonak system and Anderson ’783 or Jannard, those elements, as known to them or as
disclosed by other prior art identified in the cover pleading.

60. A personal audio system as
recited in claim 59, wherein the
audio alerts are dependent on one
or more user preference settings.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 59, wherein the audio alerts are dependent on one or more user preference settings.”

Page 308 of 385
Apple Inc.  EX1045 Page 309
Apple v. IngenioSpec  IPR2026-00340




Claims

Prior Art

Phonak — Perseo Brochure at Page 7
User Control

Made-to-measure hearing and wearing comfort

m Custom-tailored automatic operation allows wearers
to hear what they want to hear, the way they want to
hear it, in their listening situations.

= Additional programs and optional manual or remote
controls are available to meet a wearer's specific
needs.

m Practitioners can use a new interactive software tool,
the Perseo Design Manager, to involve the client
in selecting Perseo. This direct involvement
assures the client that Perseo is "right” for them and
increases their appreciation of the fitting process.

Anderson 783 at 24:15
Unsolicited information:

Anderson 783 at 24:15-26
The invention provides useful unsolicited information (i.e., information automatically provided to the user
by the system, not as a result of a user request for information) to the user of the system in a manner that
can be made imperceptible to a casual observer if desired. Information about the status of the hearing aid
system itself, such as a verbal warning that an earpiece or RPU battery voltage is low, is provided to the
user as detailed earlier. Automatic measurements of heart pulse rate, body temperature and walking
distance traveled can be taken by sensors 950 in the RPU 16 or earpiece 10 and stored in the RPU DSP
948.

A POSITA would have been motivated to combine the teachings of the Phonak system with Anderson ’783 to
meet the claim limitations with a reasonable expectation of success for the reasons described above with
respect to claim 6.
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To the extent that the Phonak system and Anderson *783 or Jannard, a 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, with the
teachings of the Phonak system and Anderson 783 or Jannard, those elements, as known to them or as
disclosed by other prior art identified in the cover pleading.

[61a] A personal audio system as
recited in claim 42, wherein the
first head-worn structure of the
head-worn wearable electronic
device comprises: a first
microphone configured to pick up
at least audio input from at least
the user, the first microphone
being at least partially in the first
head-worn structure; and

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 42, wherein the first head-worn structure of the head-worn wearable
electronic device comprises: a first microphone configured to pick up at least audio input from at least the
user, the first microphone being at least partially in the first head-worn structure.”

See above at claim 6 and [50a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[61b] a second microphone
configured to pick up at least
ambient sound input associated
with an environment in the vicinity
of the first head-worn structure,

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “a second
microphone configured to pick up at least ambient sound input associated with an environment in the vicinity
of the first head-worn structure.”

See above at claim 6 and [50b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.
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[61c] wherein the second
microphone is positioned to be
further away from mouth of the
user than the first microphone
when at least the first head-worn
structure of the head-worn
wearable electronic device is being
worn.

DHA systems, alone or in view of Nemirovski, expressly or inherently discloses “wherein the second
microphone is positioned to be further away from mouth of the user than the first microphone when at least
the first head-worn structure of the head-worn wearable electronic device is being worn.”

Nemirovski 379 at FIG. 3

Nemirovski 379 at 2:54-56
FIG. 3 is a cross-sectional view of an ear microphone assembly, or earset, disposed with respect to the ear

of a person, and the ear also shown in cross-section;

Nemirovski 379 at 6:36-41
The microphone 20 is disposed on an interior portion 32 of the housing 30. Accordingly, the interior
portion 32 is sized and shaped to position the microphone 20 with respect to the ear 100 and/or ear canal
110 as desired. In one embodiment, the interior portion 32 positions the microphone 20 and/or the speaker
22 in the concha 122.

Nemirovski ’379 at 9:19-25
With additional reference to FIG. 5, in another embodiment of the present invention, the earset 18 can
include an external microphone 70 in addition to the microphone 20 directed toward the ear canal of the
user (also referred to herein as an internal microphone 20). The external microphone 70 detects air
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pressure changes, or sounds, originating outside the user's ear.

Nemirovski 379 at 9:33-39
The external microphone 70 is disposed on a exterior portion 72 of the housing 30 and is pointed away
from the wearer of the earset 18 assembly. The external microphone 70 can be secured to the housing 30
with adhesive and can be disposed in a recess defined by the exterior portion 72. Similar to the internal
microphone 20, the external microphone 70 is small (e.g., less than two mm in size).

A POSITA would have been motivated to combine the teachings of the DHA system with Nemirovski to
meet the claim limitations with a reasonable expectation of success for the reasons described above with
respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Nemirovski, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[62] A personal audio system as
recited in claim 42, wherein the
first head-worn structure
comprises: a physical condition
sensor configured to acquire data
pertaining to a physical condition
of the user, the physical condition
sensor being provided at least
partially internal to the first head-
worn structure.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 42, wherein the first head-worn structure comprises: a physical condition sensor configured to
acquire data pertaining to a physical condition of the user, the physical condition sensor being provided at
least partially internal to the first head-worn structure.”

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 24:15-26
The invention provides useful unsolicited information (i.e., information automatically provided to the user
by the system, not as a result of a user request for information) to the user of the system in a manner that
can be made imperceptible to a casual observer if desired. Information about the status of the hearing aid
system itself, such as a verbal warning that an earpiece or RPU battery voltage is low, is provided to the
user as detailed earlier. Automatic measurements of heart pulse rate, body temperature and walking
distance traveled can be taken by sensors 950 in the RPU 16 or earpiece 10 and stored in the RPU DSP
948.

Anderson 783 at 25:43-50
In emergency situations, the system may automatically dial an appropriate emergency service (based on
information previously stored by the user in the RPU DSP 948), send voice or digital information
regarding location, current medical situation (e.g. heart pulse rate) and medical history data (stored in the
RPU DSP 948) in addition to providing normal telephone voice communication via the secondary
wireless link circuitry 944.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

63. A personal audio system as
recited in claim 62, wherein the
acquired data by the physical
condition sensor includes data
pertaining to or dependent on heart
beats of the user.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 62, wherein the acquired data by the physical condition sensor includes data pertaining to or
dependent on heart beats of the user.”

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
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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 24:15-26
The invention provides useful unsolicited information (i.e., information automatically provided to the user
by the system, not as a result of a user request for information) to the user of the system in a manner that
can be made imperceptible to a casual observer if desired. Information about the status of the hearing aid
system itself, such as a verbal warning that an earpiece or RPU battery voltage is low, is provided to the
user as detailed earlier. Automatic measurements of heart pulse rate, body temperature and walking
distance traveled can be taken by sensors 950 in the RPU 16 or earpiece 10 and stored in the RPU DSP
948.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

64[pre]. A personal audio system
as recited in claim 24, wherein the
head-worn wearable electronic
device comprises:

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as
recited in claim 24, wherein the head-worn wearable electronic device comprises.”

See above at claim 1[pre]; 24.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[64a] a head-worn structure
including at least a first
microphone, a second microphone,
a speaker and a processing unit;

DHA systems, alone or in view of Anderson, expressly or inherently discloses “a head-worn structure
including at least a first microphone, a second microphone, a speaker and a processing unit.”
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Phonak - SmartLink SX User Guide at p. 32
Speak

Caller's woire
audible here

&

Bluetooth Radio signal

Phonak — Perseo Brochure at p. 8
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Phonak — Perseo Brochure at Page 22

The beauty
of high technol

Perseo* ITEs - hidden beauty

The Perseo family includes a full line of ITEs ranging from the smallest

Perseo 11 CIC to the elegant dual-microphane Perseo 23 dAZ.
Al CIC and ITE instruments, like the BTEs, are fully automatic
and have PersonalLogic. A TacTronic switch is optional
on all ITE models and easily added after fitting

by exchanging battery covers. This is a very simple

and practical means of providing extra control

and additional programs.

In many countries, ITEs are available with Phonak
eShell. These electronically created shells are
hypoallergenic, exceptionally durable and more

easily retained in the wearer's ear.

Original size Persen 11
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

award-winning design with a refined, ergonomic

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211
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Phonak — Perseo Brochure at Page 26

Perseo 11 Perseo 12
’
Digital micraphane Digital microphone
Volume control
OFTIONS OFTIONS
TacTrunic switch TacTronic switch
Control beeps. Control beeps
Ear Simulator data Ear Simulator data
45 4B max. gain 50 4B max. gain
119 d8 SPL max. output 119 dB SPL max. output
2ccdata 2 e data
35 dB max_gain 40 dB max_ gain
108 dB SPL max output 108 dB SPL max. output
@ aun
bl 5
il o
= =
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] =
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B
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il ™
s lrsa lson hoon |soo oo lis lsa lson hooo boo oo s

Perseo 22

*»

Telecoil

OFTIONS

TacTranic switch

Control

Remote contral WatchFilotz
and SoundFilot

Ear Simulator data

58 dB max. gain
18 dB SPL max output
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Perseo 23 dAZ

‘Adaptive digital AudioZoom
Telecoil

OPTIONS
TacTraric switch

Contrel beeps

Remote control Watchfilot2
‘and SoundFilot

Ear Simulator data
56 0B max gain
118 dB SPLmax output

2 ce data
48 4B max. gain
108 dB SPL max output

14
H

Perseo 111 dAZ
Perseo 111 dAZ FM

M solutions
‘Adaptive digital AudiaZoom
Telecail

TacTronic switch

OFTIONS.
Control beeps

Remote cantrol WatchPilot2
and ScundFiot

Ear Simulator data
54 dB max gain
127 dB SPL max: cutput

2 e data’

47 dB max. gain
121 dB SPLmax. cutput

LS

Phonak — Perseo Brochure at Page 27

Perseo 211 dAZ
Perseo 211 dAZ FM

FM solutions
Adaptive digital AudiaZoom
Telecail

TacTrunic switch

OPTIONS
Contral beeps
Remote control WatchPilotz
and SoundFilot

Ear Simulatar data
62 d8 max gain
130 dB SPL max output

2 ce data”
55 d8 max gain
125 dB SPL max. cutput
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Phonak — Perseo Brochure at Page 28

Perseo 311 dAZ Forte 4
Perseo 311 dAZ Forte FM Remote controls FM Transmitters

.[
.
FM solutions HandyMic*
Adaptive digital AudiaZoom

Telecail
TacTronic Switch

OFTIONS
Control beeps

Remate control WatchFilatz
and SoundFilot

Ear Simulator data
72 dB max gain
135 dB SPL max output

2ecdats®
65 dB max. gain
130 4B SPL max.output

TelCom™

i o

s boso leo hose baeoo oo e SoundPilot™ Campus 5*

ECERELEEE

Valente - Effect of type of noise and loudspeaker array on the performance at 398

Dillerences: in perfomuance betwesn omnidinectional and direcional microphones
were evaluabed between two loudspeaker condilions [single budspeaker al
1807, dilfuse wsing sighl lbudspeakers sel 457 apart) and s types of noise
[steady-stabe HINT noise; F-Space ™ restaurant nose). Twenty-fve parlicipants
wene fil bilaterally with Phomak Perseo hearing aids using e manulaciore's
recommended procedure. Aller wearnng the hearing sids lor one week, he

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

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sensitivity and phase characteristics
of the dual microphones and a mechanism to
automatically change the polar pattern from
omnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associaled with each
patiern. This hearing aid can be programmed
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Perseo is a 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in quict environments.
A s=oond base-program with different frequency response settings
and aptional adaptive directional microphones provides additional
suppart in noigy situations, The acoustic ermvironment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation vithout compromising
perfarmance im the ather. The automatic parformance is designed to
b2 easily personallzed for the Indhvidual needs and preferences of the
USEr.

Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With SmartLlink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, 2
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leaming development of
children with Auditory Processing Disorder [APD).
Edulink was percenved wery positively within the
medical community and recent classroom tests show
favourable results.

Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2
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Phonak — Collections 2002 Product List at Page 5

Elite

(Digital Perception

situation

- Adaptive digital AudioZoom
-Fine-scale Moise Canceler: High-resolution 20-band noise

«Claro’s digital sound processing with a human perspective
Pracessing)

- AutcSelect: Excellent speech intelligitility in any listening

control
Digital
me BIE Remote controls
| Claro 11 (Clare 11 dAZ SoundFilot A
Clare 21 dAZ Claro 211 dAZ ‘WatchFilot Elegance
Clar 77 (Clam 311 dA7 WatchFilot Classic
(Clare 111 dAZ FM
Claro 211 dAZ M
(Clar 311 dAZ M

Elite Line features:

- Clear, natural sound with
precise, fully awtomatic volume
contral

- Sipnificantly improved speech
intelligibility even in difficult
listening situations

- Design innovations for all
system companents.

- High lewel of wser convenience

with automatic hearing program
selection

- Innovative high-tech solutions

for Claro system control

- State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.

+ M receiver fully integrated in the

BIE case [Claro dAZ FM)
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Phonak — Collections 2002 Product List at Page 6

Elite

Automatic i ampiiied to the paint where
wnmatched clarity overapping and dynamic selection they would adversely afect
i i i The i This allows
[DFP)is based ana cachlear overlapping but the degree of  activates the optimal DPP Claro to delver anly those
sound analyss across 20 critcal  overlp i dependent.on the. algoithm fo the acoustic sound componets hat mould
bands - exactly ke the analysis  frequency,level and bandwidth  emironment: rogram 1 with  be naturaly ausible
performed by ignal. This s et hiapt for guet si
ear But Caro goes a step precisely hom Clarc's ilers work.  or Pogram 2 with Noisehdapt. I naise:

i 2 i i is WoiseAdapt-DFP i the idesl
ping muli-band fitersystems. compates the cochlear excitation  emironments. progeam for masimising

DPP modets the active,loud- patters and this determines. audbiliy in nasy emvironments.
on, PP is et situat al Ko

o
processing in all 20 ciical i iethzpt DPP s design i the.
bancs Puman ear n this way clat hearing in quiet suround-  Fine-scale Noie Canceler - and

digtal AudicZoom feature - to
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Phonak — Collections 2002 Product List at Page 7

[

Adaptive digital AudioZoom (dAZ) Finc-scale Noise Canceler (FNC)

Active and adaptive separation  Fully automatic, fully adaptive  Twenty-band noise control Intelligent
of speech from noise With its unique spatial Claro constantly monitors the ~ The magnitude of gain reduction

The Speech-to-Noise Ratio processing system, Phonak's Speech-to-Noise Ratio (SNR]in s not constant. In frequency

(SNR) can only be optimised if  Adaptive digital AudioZoom can  all 20 bands. I a poor SR is bands with higher SN and in

the noise is spatially separated  detect noise not anly from measured in certain bands, the  bands which are important for

from the speech signal with directly behind, but anywhere in  Fine-scale Noise Canceler will  speech intelligiility, gain is
directional microphone the rear plane. Whether the rediace gain only in those bands.  reduced anly slightly. This

technology: As a pioneer in hearing-imgaired person is The result of this precision noise  intelligent contral algorithm
multi-microphone technologies.  moving or the location of the control is a selertive and reduces the masting and

Phonak introduced AuioZoom,  noise source changes, the intelligent improvement of the  distractive effects of

a feature which significantly directional characteristic is SNR with only 2 marginal background nise. Important
improves listening and under-  constantly adapted to the influence on the speech signal.  speech information is preserved.
standing in moisy situations, listening situation. In this

enhancing user satisfaction. manner, the Adaptive digital Precise and selective

Now, Phonak goes a step further  AudioZoom automatically Al frequency bands are

in the refinement of multi- establishes the best possible separately analysed and

microphane technology with SHRL controlled. Gain is reduced

Adaptive digital AudioZoom: selectively anly in thase

it seeks, finds. and suppresses sands where noise is present. 7
noise automatically. This high-resalution analysis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.
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Phonak — Collections 2002 Product List at Page 8

ITE instruments

Claro 11 (CIC)

Claro 21dAZ

Claro 22

w
!

-
ZIH[P X!

Peak values G max [ OSPL 50 A5 dB117 dB 5P 58 dB/17 dB SR 58 dB /17 dBl SPL
Features Warlds first digital microphone In_the Far hearing computer with Semi modular Claro In-the Canal
S Adaptive digital Audiofoom [dAT] instrument
Description Digital Perception Frocessing (DFP) Digital Perception Procewsing (PP} Digital Perception Processing [DFP)
AutnSelect (AS] AatoSelect [AS) AioSelect [AS)
Fine-scale Noie Canceler (FNCE Fime-scale Noise Canceler (FNC): Fimescale Noise Canceler (FNC):
3 hearing programs + “mute” Adaptive digital Audicfoom [dAT] 3 hearing programs + “mwie”
Battery size 10 3 hearing programs + “mute” Battery size 317
TacTronic program selection switch Battery siee 317 Telecod
Telerod
Options. Fiotary volume control potentiometer fiemote controls Watchiilot and Fiemate controls Watchlot and
i ik Ean e et Soundfilot IM Soundfilot FM
bown ~ Taclron nic ion switch ~ TacTron nic tion switch
Onfoff switch fbattery cover) Onfoff switch [hattery cover)
Colors: Fink, tan, cocoa, medium Colors: Fink, tan, cocoa, medium
brown brown
L]
Frogrameing o Profle (PP with  Loudses Pesception Profile (LPF) with

Active Respace Unit AR
Fitting formutzs: Phosaik Digital,
Phonak Digital Sk Siope and D51 fifa)

Active Resporse Unit JARLT

Active Resporse Usit ARLT

Fitt i
Phonak Digital St Sope and DSL i)

Phoask Digitl Sk Slpe and U1 ]
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Lewis — Speech perception in noise: directional microphones (2004) at Page 431

All subjects were fit with digital Phonak
Claro 311 dAZ BTE hearing aids hilatarally.
All earmolds had selact-s-vent (5AY) venting
and #13 or 3 mm horn tubing. In addition to
the hearing aids, subjects were fit with
Phonak Microlink ML& FM receivers
bilaterally. These FM receivers attach to the
bottom of a BTE hearing aid and may be
utilized in either the “FM only™ mode, which
attenuates the hearing aid microphone by
20 dB, or in the FM plus hearing aid mode,
which allows for FM input and input of
environmental sounds via the hearing aid
microphones simultanecusly at the same
output level. The Phonak TX3 HandyMic FM
transmitter served as the FM transmitter.
This transmitter has three microphone
options: (1) Wide Angle, which picks up
sounds armving from all directions around the
transmitter microphone equally; (2) Zoom,
which provides reduced amplification to
signals arriving from the rear (cardioid); and
{3} BuperZoom, which provides reduced
amplification to signals originating from the
rear and the sides (hypercardicid). The
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Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Microphone opening Sound hook

Plastic tube

Cover for
programming
plug

Function switch l' Earmould

Battery compartment

Oticon — DigiFocus Description at p. 1

DigiFocuss is available both as behind-the-ear models (BTE) in colowrs which

match the hair tone, and as in-the-ear [ITE} madels which fit discreetly into the
ear.

Apple Inc.
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Oticon — DigiFocus White Paper (1996) at Page 2

Manufscturers of hanring lnstruments have worked hard to overcoma thue Breaps
bles of size and battery consumption. With the thickness of digital microchips
at only 1/100 of & buman hair, this has now bean s complished in the world's
first Fully digital, al the ear hearing instrument - DigiFocus. Inside DigiFocus
thers is computing power svailable which equals that of s PG

Oticon — DigiFocus White Paper (1996) at Page 11

Many people find it uncomfostable to be wired to s computer This “con-
stricted® faaling can ho svoided by uding tho OtSet programming halt, which
is worn on the shoulder. The programming belt provides cordless infrared
communication between the PG and the hearing Instrument while in tho ear,
Alternatively, vou may use the HI-PRO interface for o wired solution.

miSet offers 8 choice of three differant views of the fitting. The Audiologieal
View provides a visual guide to instrument performance in four typlcal
sound enviromments, The Technical View illustrates teaditional technical in-
formation such as coupler data and Inssrtion gain at different input levels
With (he Binaural View you am able o examine seitings for both right and
laft instruments at the same time

Anderson ’783 at FIG. 1

ntanna ¥
xiroctor
14

6 19
/
1] Cptional
\ P'?emo'e || Secondary
i’f"_“m Wirelass Link
nit Circultry

FIG. |
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Anderson 783 at 3:13-18
FIG. 1 is a block diagram system overview illustrating how an earpiece (comprising a microphone, RF
transceiver, dual-use antenna/extractor and speaker) is worn in the ear, communicates via a primary two-
way RF link with an RPU, and also communicates via an optional secondary wireless link to a telephone
system.

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 4:30-33
Although the system described here is monaural, it will be clear to those skilled in the art that a binaural
(stereo) system can be constructed based on the same principles as the monaural system.

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
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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 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
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Anderson *783 at 22:61-23:35

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.

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
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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 23:36-42
Binaural, directional noise-canceling hearing aid with hearing protection: Two earpieces (one in each ear)
and an RPU can be used in a binaural, directional noise-canceling hearing aid system with hearing
protection features. Such a system provides some measure of protection for the residual hearing capability
of a hearing-impaired user simultaneous with the hearing aid function.

Anderson 783 at 25:29-30
The verbal commands are received as audio signals by the earpiece 10 and transmitted to the RPU 16.

Anderson 783 at 26:54-65
Secondary link audio considerations: In some applications, a user may not wish to transmit signals from
the ambient audio environment over the secondary wireless link. In such cases, an auxiliary earpiece
microphone which favors the "bone conduction" path over the normal "air path" between the user's mouth
and ear can be used. To save space, the auxiliary microphone may be housed in the same miniature case
as the primary earpiece microphone. Alternatively, when two earpieces are used, unwanted ambient
sources can be "nulled out" in the RPU DSP 948 by digital signal processing techniques well known in
the art (e.g., the equivalent of speakerphone circuitry).
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Anderson 783 at 26:65-67
Note that such binaural signal processing techniques can also provide directivity and background noise
cancellation for users

Anderson *783 at 27:1-3
having total hearing loss in one ear and partial loss in the other ear, as discussed earlier in connection with
binaural hearing aid system operation.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[64b] wherein the first microphone
is configured to pick up at least
audio input from at least the user,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the first microphone
is configured to pick up at least audio input from at least the user.”

See above at claim 6 and [50a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[64c] wherein the second
microphone is configured to pick
up at least environmental audio
input associated with an
environment in the vicinity of the

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the second
microphone is configured to pick up at least environmental audio input associated with an environment in the
vicinity of the head-worn wearable electronic device.”

See above at claim 6 and [50b].
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head-worn wearable electronic
device, and

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[64d] wherein the processing unit
is configured to process the audio
input from at least the user via the
first microphone to remove at least
a portion of the environmental
audio input associated with the
environment picked up via the
second microphone.

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “wherein the
processing unit is configured to process the audio input from at least the user via the first microphone to
remove at least a portion of the environmental audio input associated with the environment picked up via the
second microphone.”

See above at claim 11.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[65a] A personal audio system as
recited in claim 64, wherein the
audio input from at least the user
picked-up via the first microphone
includes at least a voice input, and

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 64, wherein the audio input from at least the user picked-up via the first
microphone includes at least a voice input.”
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

The Perseo BTE family includes ful of
re anflegant,

award-winning design with a refined, ergonomic

/ sizes, colors and power levels. All fea

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211

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

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sengitivity and phase characteristies
of the dual mierophones and a mechanism to
auiomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associated with each
patiern. This hearing aid can be programmed
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Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2

Perseo is a 20-channel digital hearing instrument. The default base-

program is optimized for speech understanding in quict environments.

A s=cond base-program with different frequency response settings
and optional adaptive directional microphones provides additional
suppart in naisy situations, The acoustic emvironment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation vithout compromising
perfarmance im the ather. The automatic parformance is designed to
b easily personallzed for the indhvidual reeds and preferences of the

[R5l

Phonak — Collections 2002 Product List at Page 7

®

Adaptive digital AudioZoom (dAZ)

Active and adaptive separation
of speech from noise

The Speech-to-Noise Ratio
(SNR) can only be optimised if
the noise is spatially separated
from the speech signal with
directional microphone
technology As a pineer in
muiti-microphone technologies,
Phonak introduced AudioZoom,
a feature which significantly
imroves listening and under-
standing in moisy situations,
enhancing user satisfaction.
Now, Phonak goes a step further
in the refinement of multi-
microphane technology with
Adaptive digital AudioZoom:

it seeks, finds. and suppresses
noise automatically.

=
==
E3

> e

Fully automatic, fully adaptive
With its unique spatial
processing system, Phonak’s
Adaptive digital AugioZoom can
detect noise not anly from
directiy behind, but amywhere in
the rear plane. Whether the
hearing-impaired person is
moving or the location of the
nbise source changes, the
directional characteristic is
constantly adapted to the
listening situation. In this
manner, the Adaptive digital

Twenty-band noise control
Claro constantty monitors the
Speech-to-Noise Ratio (SR in
all 20 bands. If a poor SHR is
measured in certain bands, the
Fine-scale Naise Canceler will
rediace gain only in those bands.
‘The result of this precision noisz
control is a selective and
intelligent improvement of the
SNR with only 3 marginal
influence on the speech signal,

Precise and selective

AUl frequency bands are
separately analysed and
controlled. Gain is reduced
selectively anly in thase
sands where noise is present.
This high-resalution analysis
and gain control mates it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.

Intelligent

The magnitude of gain reduction
s not constant. In frequency
bands with higher SN and in
ands which are important for
speech intelligibility, gain is
reduced only slightly This
intelligent contral algorithm
reduces the masking and
distractive effects of
background nise. Important
speeth information is preserved.
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Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Anderson *783 at 26:54-65

Nemirovski 379 at 4:27-41

Function switch

M: Hearing instrument switched on and micro-
phone connected. Normal use. e —

T: Hearing instrument switched on and telecoil

connected, Where a telemagnetic loop system M
has been installed or when yvou talk on the j!i T
phone (in many countries), vou may then be _

able to use vour hearing instruments with mini- (o]

mum disturbance from background noise. Ie 1

O: Hearing instrument switched off.

Secondary link audio considerations: In some applications, a user may not wish to transmit signals from
the ambient audio environment over the secondary wireless link. In such cases, an auxiliary earpiece
microphone which favors the "bone conduction" path over the normal "air path" between the user's mouth
and ear can be used. To save space, the auxiliary microphone may be housed in the same miniature case
as the primary earpiece microphone. Alternatively, when two earpieces are used, unwanted ambient
sources can be "nulled out" in the RPU DSP 948 by digital signal processing techniques well known in
the art (e.g., the equivalent of speakerphone circuitry).

The communications system 10 includes an ear microphone assembly, or earset 18, having a microphone
20 and a speaker 22 supported by a housing 30 (FIG. 3). The physical arrangement of the earset 18 will be
described in more detail below. The microphone 20 is used to detect sounds emanating or coming from
the ear (sometimes referred to as air pressure changes within the ear) of the user that result from speech of
the user. The microphone 20 converts those detections into an electrical signal. The electrical signal is
optionally amplified by an amplifier 24. Next, the amplified electrical signal is received by the
communication device 14 via an appropriate interface adapter 26. The interface adapter 26 can be, for
example, a jack or other electrical connector received by a corresponding receptacle of the communication
device 14.
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A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[65b] wherein the environmental
audio input associated with the
environment includes at least
ambient noise.

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “wherein the
environmental audio input associated with the environment includes at least ambient noise.”

Phonak — Perseo Brochure at Page 7
Convenience and Comfort Clarity

Persen is easier to wear and easier to fit Enhanced performance in multiple listening situations

For true "wear and hear” convenience and comfort in
all situations, Perseo automatic operation is managed
by Phonak-exclusive Personal Logic.

This breakthrough intelligence for automatic hearing
instruments responds to acoustics, the listening
situation and personal listening preferences.

Persen is easily programmed for individual needs using
the Listening Situation Manager.

The Clarity Component Enhancement system realized
in Digital Perception Processing? (DPP?) increases the
clanty of speech and envirenmental sounds.

Rapid-tracking Adaptive digital AudicZoom (dAZ)
is automatically activated to improve speech
understanding in noisy situations.

For extra comfort and ease of listening, the Fine-scale
Moise Canceler selectively reduces background noise
in 20 channels.

Optional MicroLink FM provides the ultimate Speech-
to-Moise Ratio enhancement.
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Phonak — Perseo Brochure at Page 13

Enhanced sound quality and Speech-to-Noise Ratio

Clarity Component Enhancement - DPP2

Speech clarity depends on both its acoustic properties and the listener's auditory perception. Conventional spectral
enhancement systems consider only the acoustics of sound, not how it will be perceived by the listener. Perseo goes well
beyond this with DPP2, the new generation of Digital Perception Processing. DPP2 with Clarity Component Enhancement is
individualized for each wearer. It analyzes the acoustic and the psychoacoustic characteristics of incoming sound in 20 critical
bands to identify accurately the components that contribute to clarity. It then selectively amplifies them to optimize clarity

for the wearer.

Phonak — Perseo Brochure at p. 14
Rapid-tracking dAZ

Phonak pioneered the development of directional
microphone systems. Not surprisingly, Perseo dAZ
with mew soft switching brings even better
performance. Perseo dAZ is automatically activated
in appropriate situations and immediately reduces
noise from beside and behind the wearer. The wearer
experiences an immediate reduction of background
noise and enhanced speech clanty. Rapid tracking
ensures that even fast moving noise sources are

controlled.
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Phonak — Perseo Brochure at Page 15

The perfectly integrated communication system
FM MicroLink

M technology has allowed thousands of Speech-to-Noise Ratio (SNR) as a function of distance between speaker and listener
children to participate in standard education

settings and to be actively involved in social

+20 dB 0dE -BdB
activities. Phonak pioneered this development
. e In noise as the a0 +30 == Speech
and the integration of FM into hearing distance between the intensity
instruments to produce communication speaker and listener 80 el
increases the SR de- N — Ambient
systems that are effective in even the most creases dramatically. 70 ‘\ +10 noise level
demanding situations. Since the innovation &0 I ) 60 dB SPL
of miniaturized Phonak MicroLink systems, -""-..___ o
50 =
FM has become an important solution also dB SPL SNR [dE)
20 cm 15m 4m

for adults with a high communication need

in work and leisure environments.

All Persea BTEs have been designed to
15m ) 4m ,
incorporate MicroLink with its fully integrated L u L
appearance and operation. This integrated = \\3._ \\\ W )
system is unique to Phonak. ‘e;J/ g .:".l:!}“ }1_1_],!'.,'” :"-:]J,J'-l.! @;
W g 4
Without FM  SNR = 0 dB Without FM  SNR = -8 dB
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

award-winning design with a refined, ergonomic

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211
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Phonak — Collections 2002 Product List at Page 5

Elite

(Digital Perception

situation

- Adaptive digital AudioZoom
-Fine-scale Moise Canceler: High-resolution 20-band noise

«Claro’s digital sound processing with a human perspective
Pracessing)

- AutcSelect: Excellent speech intelligitility in any listening

control
Digital
me BIE Remote controls
| Claro 11 (Clare 11 dAZ SoundFilot A
Clare 21 dAZ Claro 211 dAZ ‘WatchFilot Elegance
Clar 77 (Clam 311 dA7 WatchFilot Classic
(Clare 111 dAZ FM
Claro 211 dAZ M
(Clar 311 dAZ M

Elite Line features:

- Clear, natural sound with
precise, fully awtomatic volume
contral

- Sipnificantly improved speech
intelligibility even in difficult
listening situations

- Design innovations for all
system companents.

- High lewel of wser convenience

with automatic hearing program
selection

- Innovative high-tech solutions

for Claro system control

- State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.

+ M receiver fully integrated in the

BIE case [Claro dAZ FM)
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Phonak — Collections 2002 Product List at Page 7

[

Adaptive digital AudioZoom (dAZ) Finc-scale Noise Canceler (FNC)

Active and adaptive separation  Fully automatic, fully adaptive  Twenty-band noise control Intelligent
of speech from noise With its unique spatial Claro constantly monitors the ~ The magnitude of gain reduction

The Speech-to-Noise Ratio processing system, Phonak's Speech-to-Noise Ratio (SNR]in s not constant. In frequency

(SNR) can only be optimised if  Adaptive digital AudioZoom can  all 20 bands. I a poor SR is bands with higher SN and in

the noise is spatially separated  detect noise not anly from measured in certain bands, the  bands which are important for

from the speech signal with directly behind, but anywhere in  Fine-scale Noise Canceler will  speech intelligiility, gain is
directional microphone the rear plane. Whether the rediace gain only in those bands.  reduced anly slightly. This

technology: As a pioneer in hearing-imgaired person is The result of this precision noise  intelligent contral algorithm
multi-microphone technologies.  moving or the location of the control is a selertive and reduces the masting and

Phonak introduced AuioZoom,  noise source changes, the intelligent improvement of the  distractive effects of

a feature which significantly directional characteristic is SNR with only 2 marginal background nise. Important
improves listening and under-  constantly adapted to the influence on the speech signal.  speech information is preserved.
standing in moisy situations, listening situation. In this

enhancing user satisfaction. manner, the Adaptive digital Precise and selective

Now, Phonak goes a step further  AudioZoom automatically Al frequency bands are

in the refinement of multi- establishes the best possible separately analysed and

microphane technology with SHRL controlled. Gain is reduced

Adaptive digital AudioZoom: selectively anly in thase

it seeks, finds. and suppresses sands where noise is present. 7
noise automatically. This high-resalution analysis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.
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Lewis — Speech perception in noise: directional microphones (2004) at Page 431

All subjects were fit with digital Phonak
Claro 311 dAZ BTE hearing aids hilatarally.
All earmolds had select-a-vent (5AY) venting
and #13 or 3 mm horn tubing. In addition to
the hearing aids, subjects were fit with
Phonak Microlink ML& FM receivers
bilaterally. These FM receivers attach to the
bottom of a BTE hearing aid and may be
utilized in either the “FM only™ mode, which
attenuates the hearing aid microphone by
20 dB, or in the FM plus hearing aid mode,
which allows for FM input and input of
environmental sounds via the hearing aid
microphones simultaneously at the same
output level. The Phonak TX3 HandyMic FM
transmitter served as the FM transmitter.
This transmitter has three microphone
options: (1) Wide Angle, which picks up
sounds armving from all directions around the
transmitter microphone equally; (2) Zoom,
which provides reduced amplification to
signals arriving from the rear (cardioid); and
{3} BuperZoom, which provides reduced
amplification to signals originating from the
rear and the sides (hypercardicid). The

Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Function switch

M: Hearing instrument switched on and micro-
phone connected. Normal use. = e

T: Hearing instrument switched on and telecoil
connected. Where a telemagnetic loop system
has been installed or when you talk on the
phone (in many countries), vou may then be
able to use vour hearing instruments with mini-
mum disturbance from background noise.

O: Hearing instrument switched off.

Anderson 783 at 26:54—65
Secondary link audio considerations: In some applications, a user may not wish to transmit signals from
the ambient audio environment over the secondary wireless link. In such cases, an auxiliary earpiece
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microphone which favors the "bone conduction" path over the normal "air path" between the user's mouth
and ear can be used. To save space, the auxiliary microphone may be housed in the same miniature case
as the primary earpiece microphone. Alternatively, when two earpieces are used, unwanted ambient
sources can be "nulled out" in the RPU DSP 948 by digital signal processing techniques well known in
the art (e.g., the equivalent of speakerphone circuitry).

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

66. A personal audio system as
recited in claim 64, wherein the
processing unit is configured to
process the audio input from at
least the user picked-up via the
first microphone to remove at least
a portion of the environmental
audio input picked-up via the
second microphone.

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 64, wherein the processing unit is configured to process the audio input from
at least the user picked-up via the first microphone to remove at least a portion of the environmental audio
input picked-up via the second microphone.”

See above at claim 11.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[67a] A personal audio system as
recited in claim 64, wherein the
first microphone is at least
partially in the head-worn structure
and is positioned so as to be

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 64, wherein the first microphone is at least partially in the head-worn
structure and is positioned so as to be directed towards the user of the head-worn structure.”

See above at claim [50a].
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directed towards the user of the
head-worn structure, and

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[67b] wherein the second
microphone is at least partially in
the head-worn structure so as to be
directed away from the user of the
head-worn structure.

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “wherein the
second microphone is at least partially in the head-worn structure so as to be directed away from the user of
the head-worn structure.”

See above at claim [50b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

68. A personal audio system as
recited in claim 67, wherein the
processing unit is configured to
process the audio input picked-up
via at least the first microphone to
remove at least a portion of the
environmental audio input picked-
up via the second microphone.

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 67, wherein the processing unit is configured to process the audio input
picked-up via at least the first microphone to remove at least a portion of the environmental audio input
picked-up via the second microphone.”

See above at claim 11.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.
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[69a] A personal audio system as
recited in claim 68, wherein the
audio input from at least the user
includes at least a voice input, and

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 68, wherein the audio input from at least the user includes at least a voice
input.”

See above at claim [65a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[69b] wherein the environmental
audio input includes at least
ambient noise.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the environmental
audio input includes at least ambient noise.”

See above at claim [65b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and 11.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[70a] A personal audio system as
recited in claim 24, wherein the
head-worn wearable electronic
device comprises: a head-worn
structure comprising at least two
microphones and a processing unit,

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 24, wherein the head-worn wearable electronic device comprises: a head-
worn structure comprising at least two microphones and a processing unit.”
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

The Perseo BTE family includes ful of
re anflegant,

award-winning design with a refined, ergonomic

/ sizes, colors and power levels. All fea

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211

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

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sengitivity and phase characteristies
of the dual mierophones and a mechanism to
auiomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associated with each
patiern. This hearing aid can be programmed

Page 348 of 385

Apple Inc. EX1045 Page 349

Apple v. IngenioSpec

IPR2026-00340



Claims

Prior Art

Perseo is a 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in quict environments.
A s=oond base-program with different frequency response settings
and aptional adaptive directional microphones provides additional
suppart in noigy situations, The acoustic ermvironment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation vithout compromising
perfarmance im the ather. The automatic parformance is designed to
b2 easily personallzed for the Indhvidual needs and preferences of the
USEr.

Phonak — Annual Report (2003-2004) at p. 12

Within the FM business segment, the Group
continued to leverage existing key technology into
new applications. With SmartLlink, Phonak has
achieved another industry first by allowing hearing
instrument users to access other communications
systems. Smartlink combines a remote control, 2
transmitter, a directional microphone system and a
Bluetooth link to mobile phone all in one single
device. Phonak also presented Edulink, an innovative
FM device to assist the leaming development of
children with Auditory Processing Disorder [APD).
Edulink was percenved wery positively within the
medical community and recent classroom tests show
favourable results.

Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2
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Phonak — Collections 2002 Product List at Page 5

Elite

(Digital Perception

situation

- Adaptive digital AudioZoom
-Fine-scale Moise Canceler: High-resolution 20-band noise

«Claro’s digital sound processing with a human perspective
Pracessing)

- AutcSelect: Excellent speech intelligitility in any listening

control
Digital
me BIE Remote controls
| Claro 11 (Clare 11 dAZ SoundFilot A
Clare 21 dAZ Claro 211 dAZ ‘WatchFilot Elegance
Clar 77 (Clam 311 dA7 WatchFilot Classic
(Clare 111 dAZ FM
Claro 211 dAZ M
(Clar 311 dAZ M

Elite Line features:

- Clear, natural sound with
precise, fully awtomatic volume
contral

- Sipnificantly improved speech
intelligibility even in difficult
listening situations

- Design innovations for all
system companents.

- High lewel of wser convenience

with automatic hearing program
selection

- Innovative high-tech solutions

for Claro system control

- State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.

+ M receiver fully integrated in the

BIE case [Claro dAZ FM)
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Phonak — Collections 2002 Product List at Page 6

Elite

Automatic i ampiiied to the paint where
wnmatched clarity overapping and dynamic selection they would adversely afect
i i i The i This allows
[DFP)is based ana cachlear overlapping but the degree of  activates the optimal DPP Claro to delver anly those
sound analyss across 20 critcal  overlp i dependent.on the. algoithm fo the acoustic sound componets hat mould
bands - exactly ke the analysis  frequency,level and bandwidth  emironment: rogram 1 with  be naturaly ausible
performed by ignal. This s et hiapt for guet si
ear But Caro goes a step precisely hom Clarc's ilers work.  or Pogram 2 with Noisehdapt. I naise:

i 2 i i is WoiseAdapt-DFP i the idesl
ping muli-band fitersystems. compates the cochlear excitation  emironments. progeam for masimising

DPP modets the active,loud- patters and this determines. audbiliy in nasy emvironments.
on, PP is et situat al Ko

o
processing in all 20 ciical i iethzpt DPP s design i the.
bancs Puman ear n this way clat hearing in quiet suround-  Fine-scale Noie Canceler - and

digtal AudicZoom feature - to
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®

Adaptive digital AudioZoom (dAZ)

The Speech-to-Naise Ratio
(SNR) can only be optimised if
the noise is spatially separated
from the speech signal with
directional microphone
technology. As a pioncer in
multi-microphone technolagies.
Phonak introduced AudioZoom,
a feature which significantly
improves lstening and under-
standing in noisy situations.
enhancing user satisfaction.
Now, Phonck goes a step further
iin the refinement of multi-
microphone technology with
Adaptive digital AuiaZoom:

it seeks, finds. and suppresses
nise automatically.

Fally automatic, fully adaptive
With its unique spatial
processing system, Phonak's
Adaptive digital AugioZoom can
detect noise not anly from
directly behind, but anywhere in
the rear plane. Whether the
hearing-imgaired person is
moving or the location of the
nbise source changes, the
directional characteristic is
constantly adapted to the
listening situation. In this
manner, the Adaptive digital
AudinZoom automatically
establishes the best possible
SHRL

Twenty-band noise control
Claro comstantty monitars the
Speech-to-Noisz Ratio (SR in
all 20 bands. If a poor SHR is
measured in certain bands, the
Fine-scale Noise Canceler will
rediace gain only in those bands.
The resalt of this precision noise
control is a selertive and
intelligent improvement of the
SNR with only 3 marginal
influence on the speech signal,

Precise and selective

Al frequency bands are
separately analysed and
controlled. Gain is reduced
selectively anly in thase
sands where noise is present.
This high-resalution analysis
and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.

Phonak — Collections 2002 Product List at Page 7

Intelligent

The magnitude of gain reduction
s not constant. In frequency
bands with higher SN and in
bands which are imporeant for
speech intelligibility, gain is
reduced only sightly. This
intelligent contral algorithm
reduces the masting and
distractive effects of
background nise. Important
speech information is preserved.

Oticon — DigiFocus White Paper (1996) at Page 2

hard to pvercoms the Erol-

Manufseturers of haring (nstruments have workos \
bles of size and battery consumption. With the thickness of digital microchips
at only 1/100 of a buman hiir, this has now boern ace omplinhed in the world's
first Fully digital. at the ear hearing instrument - DigiF ocus. Inside DigiFocus

there is computing power available which pquals it of s PC
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Anderson *783 at FIG. 1

Unit Circuitry

I 1=]
1Y ,\\S*Z/LK A !
T - L
N ) \ r“‘f\\{\\\ R a Optional
p gmote '] Secondary
AR w | TOCESSOT =M= i ratass Link
N\ |

FIG. |

Anderson 783 at 3:13-18
FIG. 1 is a block diagram system overview illustrating how an earpiece (comprising a microphone, RF
transceiver, dual-use antenna/extractor and speaker) is worn in the ear, communicates via a primary two-
way RF link with an RPU, and also communicates via an optional secondary wireless link to a telephone
system.

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
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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
a "personal digital assistant" computer, or voice-operated devices connected to the FM receiver 24 output
and not shown in FIG. 2.
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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
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
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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
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 23:36-42

Binaural, directional noise-canceling hearing aid with hearing protection: Two earpieces (one in each ear)
and an RPU can be used in a binaural, directional noise-canceling hearing aid system with hearing
protection features. Such a system provides some measure of protection for the residual hearing capability
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of a hearing-impaired user simultaneous with the hearing aid function.

Anderson 783 at 25:29-30
The verbal commands are received as audio signals by the earpiece 10 and transmitted to the RPU 16.

Anderson 783 at 26:54—65
Secondary link audio considerations: In some applications, a user may not wish to transmit signals from
the ambient audio environment over the secondary wireless link. In such cases, an auxiliary earpiece
microphone which favors the "bone conduction" path over the normal "air path" between the user's mouth
and ear can be used. To save space, the auxiliary microphone may be housed in the same miniature case
as the primary earpiece microphone. Alternatively, when two earpieces are used, unwanted ambient
sources can be "nulled out" in the RPU DSP 948 by digital signal processing techniques well known in
the art (e.g., the equivalent of speakerphone circuitry).

Anderson 783 at 26:65-67
Note that such binaural signal processing techniques can also provide directivity and background noise
cancellation for users

Anderson 783 at 27:1-3
having total hearing loss in one ear and partial loss in the other ear, as discussed earlier in connection with
binaural hearing aid system operation.

Nemirovski ’379 at FIG. 5
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Nemirovski 379 at 3:6-23

The present invention is directed to a communication system, including a communications device and an
ear microphone, or earset, assembly. The communications system allows a user to speak with a remotely
located person. The ear microphone assembly, also referred to herein as an earset, includes a microphone
and a speaker supported by a housing. The housing is retained by the ear of the user and allows for hands
free use of the communication system while carrying on a conversation with the remotely located person.
The microphone is directed towards the ear canal of the user and detects sounds emanating or coming out
of the ear (or air pressure changes occurring within the ear) to accurately and reliably detect the speech of
the user. The position of the microphone may also help to reduce detection of externally generated
sounds. The ear microphone assembly allows for separation of a speech input device for a cellular, or
wireless, telephone from an RF transceiver of the telephone.

Nemirovski ’379 at 9:45-60

FIG. 5 is a block diagram that illustrates a system 10" for detecting speech of the user. The system 10’
includes the earset 18 having the internal microphone 20, the speaker 22 and amplifier 24a as described in
greater detail above. In addition, the earset 18 of the system 10" has the external microphone 70. As one
skilled in the art will appreciate, the use of the external microphone 70 is optional. The external
microphone 70 is disposed on the housing 30 (FIG. 3) and generally points away from the person wearing
the earset 18. As a result, the external microphone 70 detects air pressure changes located outside the ear.

These air pressure changes are mainly the result of externally generated noise (other people's speech,
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environmental noise, etc.) and, in part, to the speech of the person wearing the earset 18, when the speech
travels from the mouth of the user and through the air to the external microphone 70.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a] and [51]. For example, like DHA systems, Anderson discloses that its
hearing aid system can include an earpiece with two microphones and that certain sounds detected by those
microphones can be emphasized over others—for example, “unwanted ambient sources can be ‘nulled out’,”
and the system can perform “background noise cancellation.” Anderson, 26:54-67. It would have been
obvious for the POSITA to look to Nemirovski to fill in the missing details, as both DHA devices, Anderson
and Nemirovski disclose ear-worn devices for hearing impaired individuals. DHA system, Anderson and
Nemirovski share various structural and functional similarities that render the inventions readily combinable.
For example, both Anderson and Nemirovski disclose ear-worn devices for providing audio output to a user.
Both devices include similar components, such as microphones, speakers, wireless transceivers, and control
circuitry. Anderson, FIG. 8; Victorian, FIG. 4A. Accordingly, combining the teachings of Anderson and
Nemirovski would involve combining known components to yield predictable results.

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[70b] wherein the at least two DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “wherein the
microphones are configured to at least two microphones are configured to pick up (i) at least audio input from at least the user and (ii) at
pick up (i) at least audio input least environmental audio input associated with environmental sound in the vicinity of the head-worn

from at least the user and (ii) at structure.”

least environmental audio input
associated with environmental
sound in the vicinity of the head-
worn structure, and
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Phonak — Perseo Brochure at Page 7

Convenience and Comfort Clarity

Perseo is easier to wear and easier to fit Enhanced performance in multiple listening situations
For true “wear and hear” convenience and comfort in u The Clarity Component Enhancement system realized
all situations, Perseo automatic operation is managed in Digital Perception Processing? (DPP2) increases the
by Phonak-exclusive Personal Logic. clarity of speech and environmental sounds.

This breakthrough intelligence for automatic hearing = Rapid-tracking Adaptive digital AudioZoom (dAZ)
instruments responds to acoustics, the listening is automatically activated to improve speech

situation and personal listening preferences. understanding in noisy situations.

Persen is easily programmed for individual needs using = For extra comfort and ease of listening, the Fine-scale
the Listening Situation Manager. Moise Canceler selectively reduces background noise

in 20 channels.

= Optional MicroLink FM provides the ultimate Speech-
to-Moise Ratio enhancement.

Phonak — Perseo Brochure at Page 13

Enhanced sound quality and Speech-to-Noise Ratio

Clarity Component Enhancement - DPP2

Speech clarity depends on both its acoustic properties and the listener’s auditory perception. Conventional spectral
enhancement systems consider only the acoustics of sound, not how it will be perceived by the listener. Perseo goes well
beyond this with DPP2, the new generation of Digital Perception Processing. DPP2 with Clarity Component Enhancement is
individualized for each wearer. It analyzes the acoustic and the psychoacoustic characteristics of incoming sound in 20 critical
bands to identify accurately the components that contribute to clarity. It then selectively amplifies them to optimize clarity

for the wearer.
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Phonak — Perseo Brochure at p. 14
Rapid-tracking dAZ

Phonak pioneered the development of directional
microphone systems. Not surprisingly, Perseo dAZ
with new soft switching brings even better
performance. Perseo dAZ is automatically activated
in appropriate situations and immediately reduces
noise from beside and behind the wearer. The wearer
cxperiences an immediate reduction of background
noise and enhanced speech clanty. Rapid tracking
ensures that even fast moving noise sources are

controlled.

Phonak — Perseo Brochure at Page 15

The perfectly integrated communication system
FM MicroLink
M technology has allowed thousands of Speech-to-Noise Ratio (SNR) as a function of distance between speaker and listener

children to participate in standard education

settings and to be actively involved in social

+20 dB 0dE -BdB
activities. Phonak pioneered this development
. e In noise as the a0 +30 == Speech
and the integration of FM into hearing distance between the intensity
instruments to produce communication wt:rand listener 80 sl
increases the SR de- N — Ambient
systems that are effective in even the most creases dramatically. 70 ‘.‘\ +10 noise level
demanding situations. Since the innovation 50 I &0 dB SPL
of miniaturized Phonak MicroLink systems, = ~ o
50 -
M has become an important solution also dB SPL SNR [dE)
for adults with @ high communication need 20 cm 15m 4m
in work and leisure environments.
Speech-to-Noise Ratio without FM is distance dependent
All Perseo BTEs have been designed to
15m ) 4m ,
incorporate MicroLink with its fully integrated L u L
a3 rance and operation. This integrated A 2 5 .
e e oo | = E IR 9
system is unique to nak. i o (LT E
)Y ) )
Without FM  SNR = 0 dB Without FM  SNR = -8 dB
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

The Perseo BTE family includes ful of
re anflegant,

award-winning design with a refined, ergonomic

/ sizes, colors and power levels. All fea

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211

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

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sengitivity and phase characteristies
of the dual mierophones and a mechanism to
auiomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associated with each
patiern. This hearing aid can be programmed
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Phonak — The Hearing Review Article re Perseo (Sep. 5, 2003) at Page 2

Perseo is a 20-channel digital hearing instrument. The default base-
program is optimized for speech understanding in quict environments.
& s2cond base-program with different frequency response settings
and optional adaptive directional microphones provides additional
suppart in noigy situations, The acoustic ermvironment is continuoushy
monitored and the appropriate base-program is automatically
selected. This dual-base automatic function allows for independent
fine tuning in one listening situation vithout compromising
perfarmance im the ather. The automatic parformance is designed to
b2 easily personallzed for the Indhvidual needs and preferences of the
USET.

Phonak — Collections 2002 Product List at Page 5

«Claro’s digital sound processing with a human perspective
(Digital Perception Processing)
- AutoSelect: Excellent speech intelligibility in any listening
Elite situation
- Adaptive digital AudioZoom
- Fine-scale Noise Canceler: High-resolution 20-band noise
control

Digital
me BIE Remote controls
| Claro 11 (Clar 11 dAZ SoundPilot A
Claro 21 dAZ Claro 211 dAZ ‘WatchFilot Elegance
Clar 22 (Claro 311 dAZ WatchFilot Classic
(Clare 111 dAZ FM
Claro 211 dAZ M
(Clar 311 dAZ M
Elite Line features:
- Clear, natural scund with - High lewel of wser convenience - IM receiver fully integrated in the
precise, fully awtomatic volume with automatic hearing program BTE case (Claro dAZ FM)
contral selection

- Significantly improved speech

intelligibility even in difficult
listening situations

- Design innovations for all

system companents.

« Innovative high-tech solutions

fior Claro system control

- State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.
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Phonak — Collections 2002 Product List at Page 7

[

Adaptive digital AudioZoom (dAZ) Finc-scale Noise Canceler (FNC)

Active and adaptive separation  Fully automatic, fully adaptive  Twenty-band noise control Intelligent
of speech from noise With its unique spatial Claro constantly monitors the ~ The magnitude of gain reduction

The Speech-to-Noise Ratio processing system, Phonak's Speech-to-Noise Ratio (SNR]in s not constant. In frequency

(SNR) can only be optimised if  Adaptive digital AudioZoom can  all 20 bands. I a poor SR is bands with higher SN and in

the noise is spatially separated  detect noise not anly from measured in certain bands, the  bands which are important for

from the speech signal with directly behind, but anywhere in  Fine-scale Noise Canceler will  speech intelligiility, gain is
directional microphone the rear plane. Whether the rediace gain only in those bands.  reduced anly slightly. This

technology: As a pioneer in hearing-imgaired person is The result of this precision noise  intelligent contral algorithm
multi-microphone technologies.  moving or the location of the control is a selertive and reduces the masting and

Phonak introduced AuioZoom,  noise source changes, the intelligent improvement of the  distractive effects of

a feature which significantly directional characteristic is SNR with only 2 marginal background nise. Important
improves listening and under-  constantly adapted to the influence on the speech signal.  speech information is preserved.
standing in moisy situations, listening situation. In this

enhancing user satisfaction. manner, the Adaptive digital Precise and selective

Now, Phonak goes a step further  AudioZoom automatically Al frequency bands are

in the refinement of multi- establishes the best possible separately analysed and

microphane technology with SHRL controlled. Gain is reduced

Adaptive digital AudioZoom: selectively anly in thase

it seeks, finds. and suppresses sands where noise is present. 7
noise automatically. This high-resalution analysis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.
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Lewis — Speech perception in noise: directional microphones (2004) at Page 431

All subjects were fit with digital Phonak
Claro 311 dAZ BTE hearing aids hilatarally.
All earmolds had select-a-vent (5AY) venting
and #13 or 3 mm horn tubing. In addition to
the hearing aids, subjects were fit with
Phonak Microlink ML& FM receivers
bilaterally. These FM receivers attach to the
bottom of a BTE hearing aid and may be
utilized in either the “FM only™ mode, which
attenuates the hearing aid microphone by
20 dB, or in the FM plus hearing aid mode,
which allows for FM input and input of
environmental sounds via the hearing aid
microphones simultaneously at the same
output level. The Phonak TX3 HandyMic FM
transmitter served as the FM transmitter.
This transmitter has three microphone
options: (1) Wide Angle, which picks up
sounds armving from all directions around the
transmitter microphone equally; (2) Zoom,
which provides reduced amplification to
signals arriving from the rear (cardioid); and
{3} BuperZoom, which provides reduced
amplification to signals originating from the
rear and the sides (hypercardicid). The

Oticon — DigiFocus Compact User Instructional Brochure at Page 4

Function switch

M: Hearing instrument switched on and micro-
phone connected. Normal use. = e

T: Hearing instrument switched on and telecoil
connected. Where a telemagnetic loop system
has been installed or when you talk on the
phone (in many countries), vou may then be
able to use vour hearing instruments with mini-
mum disturbance from background noise.

O: Hearing instrument switched off.

Anderson 783 at 26:54—65
Secondary link audio considerations: In some applications, a user may not wish to transmit signals from
the ambient audio environment over the secondary wireless link. In such cases, an auxiliary earpiece
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microphone which favors the "bone conduction" path over the normal "air path" between the user's mouth
and ear can be used. To save space, the auxiliary microphone may be housed in the same miniature case
as the primary earpiece microphone. Alternatively, when two earpieces are used, unwanted ambient
sources can be "nulled out" in the RPU DSP 948 by digital signal processing techniques well known in
the art (e.g., the equivalent of speakerphone circuitry).

Nemirovski ’379 at 4:27-41
The communications system 10 includes an ear microphone assembly, or earset 18, having a microphone
20 and a speaker 22 supported by a housing 30 (FIG. 3). The physical arrangement of the earset 18 will be
described in more detail below. The microphone 20 is used to detect sounds emanating or coming from
the ear (sometimes referred to as air pressure changes within the ear) of the user that result from speech of
the user. The microphone 20 converts those detections into an electrical signal. The electrical signal is
optionally amplified by an amplifier 24. Next, the amplified electrical signal is received by the
communication device 14 via an appropriate interface adapter 26. The interface adapter 26 can be, for
example, a jack or other electrical connector received by a corresponding receptacle of the communication
device 14.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[70c] wherein the processing unit
is configured to: determine an
environmental sound level based
on at least the environmental audio
input; and

DHA systems, alone or in view of Victorian, expressly or inherently discloses “wherein the processing unit is
configured to: determine an environmental sound level based on at least the environmental audio input.”
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Phonak — Perseo Brochure at Page 23

Perseo BTEs - reliable be

The Perseo BTE family includes ful of
re anflegant,

award-winning design with a refined, ergonomic

/ sizes, colors and power levels. All fea

shape. They have a patented housing construction with
bonded plastic and silicon to effectively keep out debris and
moisture. Environmental pratection extends further with
patented, disposable microphone covers to ensure consistent,
reliable performance, in all conditions. With dual-microphane
systems this is particularly important since electronic matching
cannot successfully compensate for performance reduction as a
result of debris and moisture. A comprehensive range of colors for

the housing also caters for specific tastes and trends.

Original size
New small Perseo BTE 111211

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

Recently, Phonak introduced its digital
hearing aid in which one feature is an
adaptive directional microphone. This
adaptive microphone reportedly ensures
identical sengitivity and phase characteristies
of the dual mierophones and a mechanism to
auiomatically change the polar pattern from
ommnidirectional to any directional pattern
while compensating for the changes in low-
frequency response associated with each
patiern. This hearing aid can be programmed
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Phonak — Collections 2002 Product List at Page 5

Elite

(Digital Perception

situation

- Adaptive digital AudioZoom
-Fine-scale Moise Canceler: High-resolution 20-band noise

«Claro’s digital sound processing with a human perspective
Pracessing)

- AutcSelect: Excellent speech intelligitility in any listening

control
Digital
me BIE Remote controls
| Claro 11 (Clare 11 dAZ SoundFilot A
Clare 21 dAZ Claro 211 dAZ ‘WatchFilot Elegance
Clar 77 (Clam 311 dA7 WatchFilot Classic
(Clare 111 dAZ FM
Claro 211 dAZ M
(Clar 311 dAZ M

Elite Line features:

- Clear, natural sound with
precise, fully awtomatic volume
contral

- Sipnificantly improved speech
intelligibility even in difficult
listening situations

- Design innovations for all
system companents.

- High lewel of wser convenience

with automatic hearing program
selection

- Innovative high-tech solutions

for Claro system control

- State-of-the-art hearing

computers for the optimised
solution to a wide range of
hearing problems.

+ M receiver fully integrated in the

BIE case [Claro dAZ FM)
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Phonak — Collections 2002 Product List at Page 6

Elite

Automatic i ampiiied to the paint where
wnmatched clarity overapping and dynamic selection they would adversely afect
i i i The i This allows
[DFP)is based ana cachlear overlapping but the degree of  activates the optimal DPP Claro to delver anly those
sound analyss across 20 critcal  overlp i dependent.on the. algoithm fo the acoustic sound componets hat mould
bands - exactly ke the analysis  frequency,level and bandwidth  emironment: rogram 1 with  be naturaly ausible
performed by ignal. This s et hiapt for guet si
ear But Caro goes a step precisely hom Clarc's ilers work.  or Pogram 2 with Noisehdapt. I naise:

i 2 i i is WoiseAdapt-DFP i the idesl
ping muli-band fitersystems. compates the cochlear excitation  emironments. progeam for masimising

DPP modets the active,loud- patters and this determines. audbiliy in nasy emvironments.
on, PP is et situat al Ko

o
processing in all 20 ciical i iethzpt DPP s design i the.
bancs Puman ear n this way clat hearing in quiet suround-  Fine-scale Noie Canceler - and

digtal AudicZoom feature - to
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Phonak — Collections 2002 Product List at Page 7

[

Adaptive digital AudioZoom (dAZ) Finc-scale Noise Canceler (FNC)

Active and adaptive separation  Fully automatic, fully adaptive  Twenty-band noise control Intelligent
of speech from noise With its unique spatial Claro constantly monitors the ~ The magnitude of gain reduction

The Speech-to-Noise Ratio processing system, Phonak's Speech-to-Noise Ratio (SNR]in s not constant. In frequency

(SNR) can only be optimised if  Adaptive digital AudioZoom can  all 20 bands. I a poor SR is bands with higher SN and in

the noise is spatially separated  detect noise not anly from measured in certain bands, the  bands which are important for

from the speech signal with directly behind, but anywhere in  Fine-scale Noise Canceler will  speech intelligiility, gain is
directional microphone the rear plane. Whether the rediace gain only in those bands.  reduced anly slightly. This

technology: As a pioneer in hearing-imgaired person is The result of this precision noise  intelligent contral algorithm
multi-microphone technologies.  moving or the location of the control is a selertive and reduces the masting and

Phonak introduced AuioZoom,  noise source changes, the intelligent improvement of the  distractive effects of

a feature which significantly directional characteristic is SNR with only 2 marginal background nise. Important
improves listening and under-  constantly adapted to the influence on the speech signal.  speech information is preserved.
standing in moisy situations, listening situation. In this

enhancing user satisfaction. manner, the Adaptive digital Precise and selective

Now, Phonak goes a step further  AudioZoom automatically Al frequency bands are

in the refinement of multi- establishes the best possible separately analysed and

microphane technology with SHRL controlled. Gain is reduced

Adaptive digital AudioZoom: selectively anly in thase

it seeks, finds. and suppresses sands where noise is present. 7
noise automatically. This high-resalution analysis

and gain control makes it
pussible to suppress noise with
extremely high accuracy.
Neighboring frequency bands
without noise remain
unaffected.
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Victorian 313 at FIG. 4B

OCCLUDED
Cognild 7o ddo
g
MODULE
To &bo
Fré’. 4B

Victorian 313 at [0021]
FIG. 4B is a block diagram showing one embodiment of portions of a voice operated exchange (VOX)
circuit included in the single ear-level device of FIG. 1.

Victorian 313 at [0044]
Ear-level device 110 includes an external microphone 420, an ear canal microphone 440, an ear canal
speaker 470, a processor 460, a wireless transceiver 450, an antenna 455, a voice operated exchange
(VOX) circuit 430, and a battery 480. External microphone 420 picks up ambient sound such that a
hearing impaired person wearing ear-level device 110 is not “isolated” when communicating to remote
device 190. Thus, ear-level device enables the hearing impaired person to talk to another person either
directly (if the other person is nearby) or through a device such as a cell phone. Ear canal microphone 440
detects sound from the ear canal. The sound includes primarily speech of the person wearing ear-level
device 110. Ear canal speaker 470 transmits sound received from remote device 190 and/or external
microphone 420 to the same ear canal. In one embodiment, ear canal microphone 440 and ear canal
speaker 470 are implemented as one physical device. Processor 460 converts the sound picked up from
the ear canal to an electrical signal to be transmitted to remote device 190, and converts the signals
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received from remote device 190 and/or external microphone 420 to a sound audible to the person
wearing ear-level device 110. In one embodiment, processor 460 includes one or more of amplification
circuitry, filtering circuitry, acoustic feedback reduction circuitry, noise reduction circuitry, and tone
control circuitry, among other circuits performing signal processing functions as known in the art. In one
embodiment, processor 460 includes a speech recognition module to enhance the audio signal received by
and/or transmitted from ear-level device 110. Wireless transceiver 450 and antenna 455 form a telemetry
interface supporting telemetry link 195 between ear-level device 110 and remote device 190. Wireless
transceiver 450 includes a wireless transmitter and a wireless receiver. The wireless transmitter receives
the electrical signal representing the sound picked up from the ear canal from processor 460 and transmits
an outgoing wireless signal representing the same sound to remote device 190. The wireless receiver
receives an incoming wireless signal representing a remote sound from remote device 190 and transmits
an electrical signal representing the remote sound to processor 460. Telemetry link 195 provides for bi-
directional communication allowing simultaneous signal transmission, in both directions, between ear-
level device 110 and remote device 190. VOX circuit 430 activates a major portion of ear-level device
110 only when sound is detected by at least one of external microphone 420, ear canal microphone 440,
and wireless transceiver 450. In one embodiment, VOX circuit 430 includes a voice-controlled switch
connecting between battery 480 and the portions of ear-level device 110 that are voice activated. The
switch is driven by the sound detected by at least one of external microphone 420, ear canal microphone
440, and wireless transceiver 450. It is turned on when sound detected by external microphone 420
exceeds a predetermined threshold, when sound detected by ear canal microphone 440 exceeds another
predetermined threshold, and/or when wireless transceiver 450 receives the incoming wireless signal
representing the remote sound. In one embodiment, as discussed with respect to FIG. 4B below, VOX
circuit 430 gates or attenuates one or more sounds detected by external microphone 420, ear canal
microphone 440, and wireless transceiver 450, to eliminate or reduce echo and ringing caused by the loop
formed by ear canal speaker 470 and ear canal microphone 440. Battery 480 supplies the power needed
for the operation of ear-level device 110. In one embodiment, battery 480 is a rechargeable battery that
can be recharged without being taken out from ear-level device 110.

Victorian 313 at [0045]
FIG. 4B is a block diagram showing one embodiment of portions of VOX circuit 430. In this
embodiment, VOX circuit 430 includes an ambient sound gating module 421 that blanks or attenuates the
sound detected by external microphone 420, an occluded sound gating module 441 that blanks or
attenuates the sound detected by ear canal microphone 440, a remote sound gating module 451 that blanks
or attenuates the sound detected by wireless transceiver 450, and controller 431 to coordinate the states of
the gating modules. Because ear canal microphone 440 is capable of detecting the sound delivered to the
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ear canal from ear canal speaker 470, there is a need to avoid echo and/or ringing. For example, a remote
sound from remote device 190 delivered to the ear canal may be detected as an occluded sound and
transmitted back to remote device 190, causing echo. The gating modules function in a coordinated
manner to eliminate or reduce such echo and/or ringing caused by breaking, or applying resistance into,
the audio loop formed by ear canal speaker 470 and ear canal microphone 440.

Victorian 313 at [0047]
Ambient sound gating module 421 includes a voice-driven switch or attenuator driven by the output of a
comparator that compares the amplitude of a detected ambient sound with a predetermined threshold for
the ambient sound. When the amplitude of the detected ambient sound exceeds the threshold for the
ambient sound, and when controller 431 permits, ambient sound gating module 421 is turned on. When
the amplitude of the detected ambient sound drops below the threshold for the ambient sound, ambient
sound gating module 421 is turned off. In one embodiment, after the amplitude of the detected ambient
sound drops below the threshold for the ambient sound, ambient sound gating module 421 is turned off
after a predetermined delay.

A POSITA would have been motivated to combine the teachings of the DHA system with Victorian to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and [70a].

To the extent that the DHA system, alone or in view of Victorian, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[70d] amplify at least a portion of
the audio input from the first
microphone, with the amplification
being at least in part dependent on
the environmental sound level.

DHA systems, alone or in view of Victorian, expressly or inherently discloses “amplify at least a portion of
the audio input from the first microphone, with the amplification being at least in part dependent on the
environmental sound level.”

See above at claim [51d].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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[71a] A personal audio system as
recited in claim 24, wherein the
head-worn wearable electronic
device comprises at least a first
microphone, a second microphone
and a processing unit,

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “[a] personal
audio system as recited in claim 24, wherein the head-worn wearable electronic device comprises at least a
first microphone, a second microphone and a processing unit.”

See above at claim [70a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and [70a].

To the extent that the DHA system, alone or in view of Anderson, and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[71b] wherein the first microphone
is configured to pick up at least
audio sound from at least the user,
wherein the second microphone is
configured to pick up at least
ambient noise associated with an
environment in the vicinity of the
head-worn wearable electronic
device, and

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “wherein the
first microphone is configured to pick up at least audio sound from at least the user, wherein the second
microphone is configured to pick up at least ambient noise associated with an environment in the vicinity of
the head-worn wearable electronic device.”

See above at claim [70b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and [70a].

To the extent that the DHA system, alone or in view of Anderson, and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[71c] wherein the processing unit
is configured to: determine an
ambient noise level based on at
least the ambient noise; and

DHA systems, alone or in view of Victorian, expressly or inherently discloses “wherein the processing unit is
configured to: determine an ambient noise level based on at least the ambient noise.”

See above at claim [51c].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claims [1a] and [70a].
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To the extent that the DHA system, alone or in view of Victorian, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[71d] modify at least a portion of
the audio sound picked-up via the
first microphone, with the
modification being at least in part
dependent on the ambient noise
level.

DHA systems, alone or in view of Victorian, expressly or inherently discloses “modify at least a portion of
the audio sound picked-up via the first microphone, with the modification being at least in part dependent on
the ambient noise level.”

See above at claim [51d].

A POSITA would have been motivated to combine the teachings of the DHA system with Victorian to meet
the claim limitations with a reasonable expectation of success for the reasons described above with respect to
claims [1a] and [70a].

To the extent that the DHA system, alone or in view of Victorian, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[72a] A personal audio system as
recited in claim 24, wherein the
head-worn wearable electronic
device comprises at least a first
microphone, a second microphone
and a processing unit,

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “modify at
least a portion of the audio sound picked-up via the first microphone, with the modification being at least in
part dependent on the ambient noise level.”

See above at claim [70a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[72b] wherein the first microphone
is configured to pick up at least
audio sound from at least the user,
wherein the second microphone is

DHA systems, alone or in view of Anderson and Nemirovski, expressly or inherently discloses “wherein the
first microphone is configured to pick up at least audio sound from at least the user, wherein the second
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configured to pick up at least
ambient noise associated with an
environment in the vicinity of the
head-worn wearable electronic
device,

microphone is configured to pick up at least ambient noise associated with an environment in the vicinity of
the head-worn wearable electronic device.”

See above at claim [70b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Nemirovski to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson and Nemirovski, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[72c] wherein the processing unit
is configured to: determine an
ambient noise level based on at
least the ambient noise; and

DHA systems, alone or in view of Anderson and Victorian, expressly or inherently discloses “wherein the
processing unit is configured to: determine an ambient noise level based on at least the ambient noise.”

See above at claim [51c].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, Jannard
and Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[72d] modify at least a portion of
the audio sound picked-up via the
first microphone, with the
modification being at least in part
dependent on the ambient noise
level,

DHA systems, alone or in view of Anderson and Victorian, expressly or inherently discloses “modify at least
a portion of the audio sound picked-up via the first microphone, with the modification being at least in part
dependent on the ambient noise level.”

See above at claim [51d].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, Jannard
and Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson and Victorian, does not disclose any
elements of this claim limitation, it would have been obvious to a person having ordinary skill in the art to
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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.

[72¢] wherein the head-worn
wearable electronic device
comprises at least a rechargeable
battery and at least one conductive
element,

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “wherein the
head-worn wearable electronic device comprises at least a rechargeable battery and at least one conductive
element.”

See above at claim [26a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, Jannard
and Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[72f] wherein the rechargeable
battery is able to be electrically
coupled via the at least one
conductive element to a charging
apparatus and charged when the
head-worn wearable electronic
device is placed within the
charging apparatus,

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “wherein the
rechargeable battery is able to be electrically coupled via the at least one conductive element to a charging
apparatus and charged when the head-worn wearable electronic device is placed within the charging
apparatus.”

See above at claim [26D].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, Jannard
and Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[72g] wherein the mobile
communication device is
configured to wirelessly
communicate with the head-worn

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the mobile
communication device is configured to wirelessly communicate with the head-worn wearable electronic
device over a wireless network.”

See above at claim 27.
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wearable electronic device over a
wireless network, and

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, Jannard
and Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[72h] wherein the mobile
communication device is or
includes a mobile phone,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein the mobile
communication device is or includes a mobile phone.”

See above at claim 14.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, Jannard
and Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[721] wherein the head-worn
wearable electronic device is
configured to receive a voice input
via the first microphone, determine
a requested operation from the
voice input using voice
recognition, and control an
operation by the head-worn
wearable electronic device based
on the requested operation.

DHA systems, alone or in view of Anderson and Jannard or Seshadri , expressly or inherently discloses
“wherein the head-worn wearable electronic device is configured to receive a voice input via the first
microphone, determine a requested operation from the voice input using voice recognition, and control an
operation by the head-worn wearable electronic device based on the requested operation.”

See above at claim [53b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard or Seshadri to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a], [26a], [53b] and [70a].

To the extent that the DHA system, alone or in view of Anderson and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.
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[73a] A personal audio system as
recited in claim 72, wherein the
head-worn wearable electronic
device comprises: an infrared
emitter configured to at least direct
infrared signals towards the user
when the head-worn wearable
electronic device is being worn;

DHA systems, alone or in view of Anderson and Abreu or Luo or Irvin, expressly or inherently discloses “[a]
personal audio system as recited in claim 72, wherein the head-worn wearable electronic device comprises: an
infrared emitter configured to at least direct infrared signals towards the user when the head-worn wearable
electronic device is being worn.”

See above at claim [54a].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson, Jannard
and Victorian to meet the claim limitations with a reasonable expectation of success for the reasons described
above with respect to claim [1a], [26a], and [70a].

To the extent that the DHA system, alone or in view of Anderson, Jannard and Victorian, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other

prior art identified in the cover pleading.

[73b] an infrared detector
configured to detect infrared
radiation reflected back from the
user when the head-worn wearable
electronic device is being worn;
and

DHA systems, alone or in view of Anderson and Abreu or Luo or Irvin, expressly or inherently discloses “an
infrared detector configured to detect infrared radiation reflected back from the user when the head-worn
wearable electronic device is being worn.”

See above at claim [54b].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Luo or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].

To the extent that the DHA system, alone or in view of Anderson and Abreu or Luo or Irvin, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

[73c] electronic circuitry
configured to facilitate
determining whether the head-
worn wearable electronic device is
being worn by the user based on at
least the detected infrared
radiation.

DHA systems, alone or in view of Anderson and Abreu or Luo or Irvin, expressly or inherently discloses
“electronic circuitry configured to facilitate determining whether the head-worn wearable electronic device is
being worn by the user based on at least the detected infrared radiation.”

See above at claim 55.

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Abreu or Luo or Irvin to meet the claim limitations with a reasonable expectation of success for the reasons
described above with respect to claim [1a] and [23a].
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To the extent that the DHA system, alone or in view of Anderson and Abreu or Luo or Irvin, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other
prior art identified in the cover pleading.

74. A personal audio system as
recited in claim 73, wherein the
electrical coupling of the at least
one conductive element with the
charging apparatus is supported by
at least a magnetic element.

DHA systems, alone or in view of Anderson and Jannard, expressly or inherently discloses “[a] personal
audio system as recited in claim 73, wherein the electrical coupling of the at least one conductive element
with the charging apparatus is supported by at least a magnetic element.”

See above at claim [26¢].

A POSITA would have been motivated to combine the teachings of the DHA system with Anderson and
Jannard to meet the claim limitations with a reasonable expectation of success for the reasons described above
with respect to claim [1a] and [26].

To the extent that the DHA system, alone or in view of Anderson and Jannard, 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,
with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior art
identified in the cover pleading.

[75pre] A personal audio system
operable to at least generate
customized audio output,
comprising: a pair of speakers,
each of the speakers being
configured to be wearable
proximate to an ear of a user; and

DHA systems, alone or in view of Anderson and/or Enzmann, expressly or inherently discloses “[a] personal
audio system operable to at least generate customized audio output, comprising: a pair of speakers, each of
the speakers being configured to be wearable proximate to an ear of a user.”

See above at claim [1pre], [24pre], [1a], and [24a].

For example, Anderson discloses a hearing aid with an earpiece in communication with a remote processor
unit. See, e.g., Anderson ’783 at 1:7-10; FIG. 1.

In some embodiments, such as shown in FIG. 2, the earpiece belongs to a head-worn headset 21. See 4:15-
39; FIG. 2.
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FIG. 2

The speaker is wearable proximate to the ear of the user when it is included in the headset 21. This system
generates a customized audio output for a user of the hearing aid, for example, by enhancing audio signals
according to a user’s needs. See, e.g., Anderson *783 at 1:55-63.

Anderson ’783 also expressly or inherently discloses “a pair of speakers, each of the speakers being
configured to be wearable proximate to an ear of a user.” For example, as described for element [24a], “head-
worn” means “eyewear or headwear.” For example, as explained above at claim 24, a POSITA would have
understood from Anderson’s disclosures that headset 21 can include a pair of speakers, one for each ear, as
shown above; with each speaker wearable near (and thus proximate to) its respective ear, i.e., when the
headset is worn.

As described for element [1a], Anderson further discloses that “a binaural (stereo) system can be constructed
based on the same principles as the monaural system.” See id. at 4:30-33. Accordingly, the POSITA would
have understood Anderson to disclose a pair of speakers (i.e., one for each of the user’s two ears).

Anderson illustrates headset 21 and earpiece 22 within the context of a “limited-feature embodiment,” shown
in FIG. 2. See Anderson at 4:15-29. However, a POSITA would have understood headset 21 and earpiece 22
and/or the DHA Systems to be combinable with the “full-featured” embodiment of FIG. 1. See id. at 3:52-58.
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This is because Anderson characterizes FIG. 1 and FIG. 2 as showing two preferred embodiments of the same
invention; explains that the headset earpiece shown in FIG. 2 is “functionally similar” to the in-ear earpiece
10 of FIG. 1; and further explains that “many other earpiece housing types” can be used in place of the CIC
earpiece housing shown in FIG. 1. See id. at 3:52-58, 4:15-35. A POSITA would have understood from
these disclosures that the FIG. 1 system could be flexibly implemented using various housings for the
earpiece, including headset 21.

A POSITA would have been motivated to use the headset instead of the CIC housing or DHA System
housing to realize advantages in cost, simplicity, and commercial availability described by Anderson. Even
using headset 21 in a full-featured application, it would provide certain advantages over the in-ear
embodiment. Unlike some CIC and/or DHA System housings, the headset did not need to be customized to
fit in a user’s ear canal. Additionally, there would have been comfort benefits: many users do not like
supporting objects with their ears, a problem addressed by replacing a CIC housing or DHA System housing
with a headset. And using a larger headset rather than a small in-ear device would make it easier and less
expensive to include the processing and communication capabilities, and would reduce the likelihood of
misplacing the device. Anderson provides specific guidance for adapting the headset using “techniques [that]
are well known in the art,” and notes that schematics and service manuals for the headset were readily
available, demonstrating that the POSITA would have had a reasonable expectation of success in making the
combination. See Anderson at 4:26-5:60.

To the extent that the DHA system, alone or in view of Anderson and/or Enzmann, 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, with the teachings of DHA systems, those elements, as known to them or as disclosed by other prior
art identified in the cover pleading.

[75a] a mobile communication
device at least for supporting audio
output, the mobile communication
device configured to store at least
a hearing characteristic associated
with the user, the stored hearing
characteristic associated with the
user at least characterizes hearing
impairment regarding the user's
ability to hear,

DHA systems, alone or in view of Anderson and/or Enzmann, expressly or inherently discloses “a mobile
communication device at least for supporting audio output, the mobile communication device configured to
store at least a hearing characteristic associated with the user, the stored hearing characteristic associated with
the user at least characterizes hearing impairment regarding the user's ability to hear.”

See above at claim [1b].

To the extent that the DHA system, alone or in view of Anderson and/or Enzmann, does not disclose any
elements of this claim limitation, it would have been obvious to a person having ordinary skill in the art to
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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.

[75b] the mobile communication
device configured to produce
customized audio output signals
for the user based on at least the
stored hearing characteristics
associated with the user such that
the customized audio output
signals at least compensate for the
hearing impairment regarding the
user's ability to hear,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “the mobile communication
device configured to produce customized audio output signals for the user based on at least the stored hearing
characteristics associated with the user such that the customized audio output signals at least compensate for
the hearing impairment regarding the user's ability to hear.”

See above at claim [1c].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[75¢] the mobile communication
device configured to produce the
customized audio output signals
using at least signal amplification,
and the mobile communication
device configured to transmit the
customized audio output signals to
the pair of speakers,

DHA systems, alone or in view of Anderson, expressly or inherently discloses “the mobile communication
device configured to produce the customized audio output signals using at least signal amplification, and the
mobile communication device configured to transmit the customized audio output signals to the pair of
speakers.”

See above at claims [1d]; [1e]; [24e].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

[75d] wherein each of the speakers
is configured to receive at least a
portion of the customized audio
output signals transmitted by the
mobile communication device, and

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein each of the speakers
is configured to receive at least a portion of the customized audio output signals transmitted by the mobile
communication device.”

See above at claims [1f]; [24f].

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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[75e] wherein each of the speakers
is configured to generate at least a
portion of the customized audio
output for the user in accordance
with at least the portion of the
customized audio output signals
being received.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “wherein each of the speakers
is configured to generate at least a portion of the customized audio output for the user in accordance with at
least the portion of the customized audio output signals being received.”

See above at claims [1g]; [24g].

To the extent that the DHA system, alone or in view of Anderson, 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, with the

teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.

76. A personal audio system as
recited in claim 75, wherein each
of the speakers being configured to
be at least partially inserted into an
ear of the user.

DHA systems, alone or in view of Anderson, expressly or inherently discloses “[a] personal audio system as

recited in claim 75, wherein each of the speakers being configured to be at least partially inserted into an ear
of the user.”

Phonak — Perseo Brochure at p. 8
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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.

To the extent that the DHA system, alone or in view of Anderson, 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, with the
teachings of DHA systems, those elements, as known to them or as disclosed by other prior art identified in
the cover pleading.
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