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EAR SENSOR ASSEMBLY FOR SPEECH
PROCESSING

RELATED APPLICATION DATA

This application claims the benefit of U.S. Provisional
Patent Application No. 60/804,679, the disclosure of which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

The present disclosure generally relates to an ear sensor
assembly having at least a microphone that can be placed with
respectto an ear. Among other applications, the ear sensor has
particular application for speech processing.

BACKGROUND

Speech processing is a term that broadly describes the
study of speech signals and the processing methods applied to
these signals. Various categories of speech processing exist.
One category is speaker recognition, which is also referred to
in the art as voice recognition. Speaker recognition is the task
of recognizing the identity of a person from his or her voice.

Another category of speech processing is speech recogni-
tion. Some forms of speech recognition, such as found in
dictation systems, attempt to convert a signal output by a
microphone used to capture the user’s speech into a sequence
of words (e.g., text). Other forms of speech recognition, such
as found in some voice activated telephones, attempt to rec-
ognize patterns in the signal and carry out an associated
command. For instance, if the user were to say “call home,”
the device processing the speech would not “understand”
what was said by converting the speech to text, but would
match the speech to a command function.

As will be appreciated, the quality of a signal from the
microphone used to detect a user’s speech will greatly affect
the quality of automated speech processing carried out by a
host device (e.g., a computer executing speech recognition
software). Signals from the environment surrounding the user
that are detected by the microphone can greatly diminish the
accuracy of speech processing. An article titled “Speech Rec-
ognition” downloaded from the WIKIPEDIA website on the
Internet under the heading “Speech Recognition” on Jun. 3,
2006 reports that the typical achievable recognition rate as of
2005 for large-vocabulary, speaker-independent speech rec-
ognition systems is only about 80% to 90% for a clear envi-
ronment, and can be as low as 50% for scenarios with back-
ground noise.

Accordingly, there is a need in the art for an improved
apparatus for detecting user speech for purposes of speech
processing, as well as associated methods of speech signal
detection and signal processing.

SUMMARY

According to one aspect of the disclosure, a remote speech
recognition apparatus includes a microphone positionable
with respect to an ear canal to detect sound signals in or near
the ear canal and to generate a corresponding output signal; a
seal for substantially blocking ambient sound signals from
reaching the microphone; and an interface to convey the
output signal to a remote speech recognition apparatus.

According to one embodiment, the remote speech recog-
nition apparatus further includes a housing that retains the
microphone and the seal.
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According to one embodiment of the remote speech rec-
ognition apparatus, the interface includes a set of conductors.

According to one embodiment of the remote speech rec-
ognition apparatus, the interface includes a wireless interface
adapter.

According to one embodiment of the remote speech rec-
ognition apparatus, the microphone is fluidly coupled to the
ear canal via a channel disposed in the ear piece.

According to one embodiment of the remote speech rec-
ognition apparatus, the channel is defined by a tube.

According to one embodiment of the remote speech rec-
ognition apparatus, the channel is generally linear and, when
the ear piece is placed with respect to the ear, the channel is
generally arranged along a longitudinal axis of the ear canal.

According to one embodiment, the remote speech recog-
nition apparatus further includes a housing that retains the
microphone and the seal, the channel disposed within the
housing.

According to one embodiment of the remote speech rec-
ognition apparatus, the seal includes at least one annular
resilient member that, when the ear piece is placed with
respect to the ear, engages the ear at an opening of the ear
canal.

According to one embodiment of the remote speech rec-
ognition apparatus, the output signal from the microphone
corresponds to a portion of speech and has a different spectral
response than a spectral response of the same speech as
detected from the mouth of a user.

According to one embodiment, the remote speech recog-
nition apparatus further includes a host that executes speech
recognition software to process the output signal.

According to one embodiment of the remote speech rec-
ognition apparatus, the software has greater than 90% accu-
racy using a raw form of the output signal as an input to the
software.

According to another aspect of the invention, a sound pro-
cessing apparatus includes a microphone positionable with
respect to an ear canal to detect sound signals from the ear
canal and to generate a corresponding output signal, wherein
the output signal from the microphone corresponds to a por-
tion of speech and has a different spectral response than a
spectral response of the same speech from the mouth of a
user; and a circuit that normalizes the output signal from the
microphone by applying a normalization function to the out-
put signal from the microphone, the normalized signal having
aspectral response that is closer to the spectral response of the
speech from the mouth of the user than the spectral response
of the output signal from the microphone.

According to one embodiment of the sound processing
apparatus, the microphone and the circuit are contained
within a housing that is retained by the ear of the user.

According to one embodiment of the sound processing
apparatus, the microphone is contained within an ear piece
that is retained by the ear of the user and the circuit forms a
part of a separate device that is interfaced with the ear piece.

According to one embodiment of the sound processing
apparatus, the normalization function is an inverse of a trans-
fer function that is based on a ratio of a spectral response of a
speech sample detected from the mouth of a sampled indi-
vidual to a spectral response of the speech sample detected
from the ear of the sampled individual.

According to one embodiment of the sound processing
apparatus, the transfer function is a composite function that is
combination of plural spectral response ratios taken from
plural individuals.

According to one embodiment of the sound processing
apparatus, the transfer function is a combination of a series of
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ratio values of the spectral response of the speech detected
from the ear to the spectral response of the speech detected
from the mouth for each of plural time frames of the speech
sample.

According to one embodiment of the sound processing
apparatus, the time frames are about 10 milliseconds to about
30 milliseconds long.

According to one embodiment of the sound processing
apparatus, the transfer function is user dependent and the
speech sample is generated by the user of the sound process-
ing apparatus.

According to one embodiment of the sound processing
apparatus, the transfer function is user independent and the
speech sample is generated by at least one speaker different
than the user of the sound processing apparatus.

According to one embodiment of the sound processing
apparatus, the normalization function is an inverse of a trans-
fer function that is based on a ratio of a time domain response
of a speech sample detected from the mouth of a sampled
individual to a time domain response of the speech sample
detected from the ear of the sampled individual.

According to one embodiment of the sound processing
apparatus, the normalization function is adaptively estab-
lished by an adaptive filter that models a difference between
a sound signal from the ear and a corresponding sound signal
from the mouth.

According to one embodiment of the sound processing
apparatus, the normalization function is based on a transfor-
mation matrix that is selected to decorrelate a current value of
the output signal from the microphone from a past history of
output signal values.

According to one embodiment of the sound processing
apparatus, the normalization function is based on a trans-
formed version of an input vector that models the difference
between the sound signal from the ear and the corresponding
sound signal from the mouth.

According to one embodiment of the sound processing
apparatus, the normalization function is based on a non-
transformed version of an input vector that models the differ-
ence between the sound signal from the ear and the corre-
sponding sound signal from the mouth.

According to one embodiment of the sound processing
apparatus, the normalization function is established by sam-
pling speech data from an ear and a mouth of a user for a
period of time and adaptively generating the normalization
function over the period of time.

According to one embodiment of the sound processing
apparatus, the adaptive updating of the normalization func-
tion is stopped after the period of time.

According to one embodiment, the sound processing appa-
ratus, further includes a host that executes speech recognition
software to process the normalized output signal.

According to one embodiment, the sound processing appa-
ratus, further includes a communications device that trans-
mits the normalized output signal to a remote destination.

BRIEF DESCRIPTION OF DRAWINGS

These and further features will be apparent with reference
to the following description and drawings, wherein:

FIG. 1 is a schematic block diagram of a sound signal
processing system that includes an ear piece;

FIG. 2 is a schematic block diagram of a telecommunica-
tions system that includes an ear piece;

FIG. 3 is a schematic view of an ear;

FIG. 4 is a cross-sectional view of the ear having an ear
piece disposed with respect thereto;
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FIG. 5 is a schematic diagram of an exemplary embodi-
ment of an ear piece;

FIG. 6 is a schematic diagram of another exemplary
embodiment of an ear piece;

FIG. 7 is a schematic diagram of yet another exemplary
embodiment of an ear piece;

FIG. 8 is a flow chart depicting a method of generating a
transfer function used to normalize a microphone output sig-
nal;

FIG. 9 is a graph having plots of the user’s “natural” speech
and the speech as detected by the ear piece;

FIG. 10 is a graph having a plot of the transfer function;

FIG. 11 is a flow chart depicting a method of normalizing
a microphone output signal using the transfer function;

FIG. 12 a schematic block diagram of an exemplary assem-
bly for generating a transfer function and a normalization
function;

FIG. 13 is a diagram that depicts a batch estimation method
for generating a transfer function and applying a normaliza-
tion function that is based on the transfer function to a micro-
phone output signal; and

FIG. 14 is a diagram that depicts an adaptive estimation
method for generating a transfer function and applying a
normalization function that is based on the transfer function
to a microphone output signal.

DESCRIPTION
1. Introduction

In the description that follows, like components have been
given the same reference numerals, regardless of whether
they are shown in different embodiments. To illustrate various
embodiments in a clear and concise manner, the drawings
may not necessarily be to scale and certain features may be
shown in somewhat schematic form. Features that are
described and/or illustrated with respect to one embodiment
may be used in the same way or in a similar way in one or
more other embodiments and/or in combination with or
instead of the features of the other embodiments.

Disclosed herein are various embodiments of an ear piece
assembly that may be used with, for example, a host device
that executes speech processing software. As will be dis-
cussed below, other possible uses for the ear piece assembly
exist. For example, the ear piece set assembly that can be used
with a communication system that allows a user to carry on a
conversation with a remotely located person.

In one embodiment, the ear piece assembly includes a
microphone that is positionable with respect to an ear canal to
detect signals associated with the ear canal, a seal for block-
ing ambient signals and a wired or wireless connection to a
remote apparatus. These components may be supported by a
housing so that the ear piece assembly is retained by the ear of
the user and allows for hands free use of the ear piece. The
microphone is arranged to detect air pressure changes occur-
ring within the ear, which may be described as sounds in the
ear canal and/or emanating from (e.g., coming out of) the ear
canal. Thus, the microphone may be used to accurately and
reliably detect the speech of the user.

The user’s speech that may be detected at the ear is typi-
cally muted (e.g., muffled) relative to the “natural” sound of
the speech that emanates from the user’s mouth. The appli-
cants have unexpectedly found, however, that the signal out-
put by the microphone using the ear piece described herein
can be accurately processed using speech recognition soft-
ware included with MICROSOFT’s XP operating system at
an accuracy rate of about 97%. Even with these results, one
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embodiment of the ear piece may include a circuit to normal-
ize the signal output by the microphone so that the signal
more accurately represents the “natural” sound of the user’s
voice. This embodiment may improve speech recognition
results and/or may find application for voice communica-
tions.

Without intending to be bound by theory, the disclosed ear
piece assembly allows a user to speak more quietly (e.g., such
as at a whisper or near whisper) than is needed for adequate
functioning of conventional headsets. This allows for more
private conversations and less disruption to others.

The disclosed ear piece assembly does not rely on the
detection of sound that has emanated directly from the user’s
mouth. Therefore, there is a reduced need to repeatedly adjust
the position of the ear piece that would otherwise distract the
user and require the use of the user’s hands. Also, the size and
arrangement of the ear piece is small, resulting in a more
cosmetically appealing device. Such a device can be used
unobtrusively. For example, the device would not be noticed
as much by others when used in public, or by a person being
observed by others, such as, for example, a television news
anchor or a secret service agent.

It is noted that the term air pressure changes is used in its
broadest sense and includes, for example, sound waves
(whether audible to the user or not), pressure fluctuations,
vibrations, resonations and the like. In addition, the term air
pressure changes, as used herein, includes vibrations con-
ducted by the bones and tissue of the user that are carried to
ear. These conducted vibrations can vibrate the anatomical
parts of the ear and/or the housing and lead to sound detection
by the microphone. The air pressure changes may be caused
by one or more factors, including vibrations of the ear drum,
vibrations of bone within the ear, vibrations of other anatomi-
cal structures within the ear and vibrations conducted by the
bones and/or tissue of the user to the ear and which invoke an
air pressure change in and/or emanating from the ear.

As a result, the ear piece assembly (also referred to herein
as an ear sensor assembly) can be used to detect a person’s
speech and output a corresponding signal. It is also noted that
the term speech is used in its broadest sense and includes
spoken words and utterances, as well as other vocalizations
produced by the user, including, for example, grunts,
whistles, singing, coughs, “clicking” sounds made by move-
ment of the lips or tongue, and the like. To facilitate the
description herein, the event of sensing or detecting by the
microphone will be referred to as detecting and that which is
detected will be referred to as a change within the ear, or
simply an air pressure change. The ear piece assembly moni-
tors changes within and/or emanating from the human ear
which occur instantaneously, or nearly instantaneously, in
response to the speech of the person to provide a substantially
real-time speech detection system. Other uses for the ear
piece assembly include, for example, a thought detection
system, a movement and/or voluntary physical action detec-
tionsystem, a speech processing system, a medical diagnostic
system and so forth. Collectively, these systems will be
referred to as sound processing systems. Examples of various
communication systems and/or sound processing systems in
which the ear piece assembly described herein can be used are
found in co-owned U.S. Pat. Nos. 6,024,700, 6,503,197,
6,647,368 and 6,671,379, the disclosures of which are herein
incorporated by reference in their entireties.

II. Apparatus

Turning now to the figures, FIG. 1 is a block diagram that
illustrates a sound signal processing system 10 for processing
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signals representative of sounds detected in association with
the ear canal of a user. The system 10 includes a host device
12, such as a computer, mobile telephone, personal digital
assistant (PDA) or the like. The host 12 may be connected in
a larger system and may be used to control another device
(e.g., a wheel chair, machinery, etc.) or provide input to a
logical operation (e.g., a software program executed by the
host 12 or another device). The host 12 may be any device
capable of executing logical instructions including, in par-
ticular, processing software 14 that acts upon a signal gener-
ated and output by an ear piece 16. In a preferred embodi-
ment, the processing software 14 is speaker-independent
speech recognition software. However, any other signal pro-
cessing or speech processing software may be executed by the
host to act upon the signal output by the ear piece 16.

In another example, the host 12 can be a medical diagnostic
system where detected sounds corresponding to the user’s
heart beat, breathing and/or gastrointestinal system are con-
verted into visual and/or data forms for use by medical pro-
fessionals. In another example, the sound processing appara-
tus 12 can be a control system where sounds corresponding to
voluntary actions of the user are converted into control
instructions for a device, such as a computer, wheelchair, item
of machinery, etc. In this embodiment, the sounds can corre-
spond to thoughts of the user as set forth in co-owned U.S.
Pat. No. 6,024,700, movements of the user as set forth in
co-owned U.S. Pat. No. 6,503,197, or spoken or other vocally
generated sounds.

As indicated, the sound signal processing system 10
includes an ear piece assembly, generally referred to by ref-
erence numeral 16. With additional reference to FIGS. 5-7,
the ear piece 16 can include a microphone 18 and a seal 20 that
are supported by a housing 22. The physical arrangement and
detailed operation of the ear piece 16 will be described more
fully below. The microphone 18 is used to detect sounds in,
near and/or emanating from the ear of the user (collectively
referred to as air pressure changes of the ear) that result from,
for example, speech of the user. The microphone 18 converts
those detections into an electrical signal that is input to the
host 12.

An interface may couple the ear piece 16 to the host 12 or
some other device. In the embodiments of FIGS. 1, 2,5 and 6,
the interface is an appropriate set of conductors 24. The
conductors can include a wire or wires coupling the micro-
phone 18 to the host 12. In other embodiments, the interface
that couples the ear piece 16 to the host 12 or some other
device may be wireless. For instance, in the embodiment of
FIG. 7, the ear piece 16 includes a wireless adapter 26, such as
a Bluetooth adapter. The host 12 may have a coordinating
wireless adapter (not shown) to exchange signals with the
wireless adapter 26 and receive the signal output by the
microphone 18.

As indicated, the ear piece 16 can be used with other
systems and devices other than the host device 12. For
example, as shown in FIG. 2, the ear piece 16 may form part
of a communications system 28 for establishing duplexed
(two-way) audio communication between two or more indi-
viduals. The system 28 includes a communication device 30,
such as a telephone. In the illustrated embodiment, the com-
munication device 30 is a wireless telephone, such as mobile
or cellular telephone. The device 30 can establish communi-
cation with a communications network (not shown), or back-
bone network, that enables a user of the device 30 to carry on
a conversation with a remotely located person using a
remotely located communication device (e.g., another tele-
phone) as is known in the art. It will be appreciated that the
communication device 30 and/or any remote communication
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device (not shown) can be other types of devices, including
hardwired (land line) telephones, radios, personal digital
assistants (PDAs), portable or stationary computers, voice
over internet protocol (VoIP) devices, etc. Also, the commu-
nications network can be a network of any type, such as
telephone systems, the Internet, a WAN, or a LAN.

For use in the communications system 28, the ear piece 16
may include the microphone 18 and a speaker 32 as shown in
FIG. 7. The speaker 32 may be used to output sounds to the
user. These sounds can include sounds generated in response
to signals received by the communication device 30 over the
communications network. In this way, the ear piece 16 and
communication device 30 can be used as a bi-directional
communication apparatus.

Referring to FIGS. 3 and 4, an external view and a cross-
sectional view of an ear 100 are respectively illustrated. FIG.
4 also schematically shows the ear piece 16 disposed with
respect to the ear. The ear piece 16 also is shown in cross-
section in FIG. 4. According to Henry Gray’s famous text
“Anatomy”, the human ear is divided into three parts, includ-
ing the external ear 102, the middle ear (or tympanum) 104
and the internal ear (or labyrinth) 106. The middle ear 104 and
the internal ear 106 will not be described in great detail herein.
The external ear 102 includes an expanded portion, or a pinna
108 (also referred to as an auricle), and an ear canal 110 (also
referred to as a meatus or auditory canal). The pinna 108
serves to collect vibrations of the air surrounding the person’s
head. The ear canal 110 conducts those vibrations to the
tympanum, or eardrum 112.

The pinna 108 has a generally ovoid form with a larger end
directed upward and having an outer surface that is irregularly
concave and directed slightly forward. The pinna 108 has a
number of eminences and depressions. Typically, the ear 100
has a prominent and curved rim, or helix 114. Generally
parallel to the helix 114 is another curved prominence, or
antihelix 116. The antihelix 116 bifurcates to form a triangu-
lar depression, or a fossa of the antihelix 118 (also referred to
as a fossa triangularis). A narrow, curved depression located
between the helix 114 and antihelix 116 is referred to as fossa
of the helix, or scapha 120. The antihelix 116 also curves
around a deep, capacious cavity, or the concha 122 (the con-
cha 122 being divided by the commencement of the helix 114,
or crus helicis, into an upper part, termed the cymba conchae,
and a lower part, termed the cavum conchae). The concha 122
leads inward to an opening of the ear canal 110. In front of the
concha 122 and projecting backward (usually over the open-
ing of the ear canal 110) is a pointed eminence, or tragus 124.
Opposite the tragus 124 is a tubercle, or antitragus 126. A
notch-like depression, or incisura intertragica 128, is dis-
posed between the tragus 124 and antitragus 126. A lobule
130 is present under the tragus 124 and antitragus 126.

The ear canal 110 is an oval cylindrical passage extending
from a bottom of the concha 122 to the ear drum 112. The ear
canal 110 is about an inch and a half in length when measured
from the tragus 124 to the ear drum 112. When measured from
the bottom of the concha 122 to the ear drum 112, the ear
canal is about an inch long. The ear canal 110 forms a gradual
“S-shaped” curve and is directed, at first, inward, forward and
slightly upward (i.e., pars externa). The ear canal 110 then
passes inward and backward (i.e., pars media) and then passes
inward, forward and slightly downward (i.e., pars interna).

It is not certain what physical, chemical or neural mecha-
nism causes or generates the changes in air pressure in or near
the ear or sounds to come from the ear in response to various
actions of the user. However, due to the connection of the oral
cavity to the ear via the eustachian tube, speech and move-
ments of the mouth may cause a change in air pressure or an
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airflow to or from the ear leading to a detectable air pressure
change that can be detected by the microphone 18. Regardless
of the exact physical, chemical or neural mechanism, empiri-
cal testing has confirmed that the user’s speech generates
pressure changes in, near or from the ear of the person. Con-
sequently, the air pressure changes can be monitored in or
near the ear and used to detect the speech of a user.

In this document, various forms of the terms “changes in air
pressure”, “changes within the ear”, and sounds “emanating”
or “coming from” the ear are used their broadest sense to
characterize the parameter being measured. Changes in air
pressure may alternatively be characterized as sound waves or
as signals. These sound waves (or vibrations) may propagate
through mediums other than air, such as bone and tissue. As is
well known by those skilled in the art, as a sound wave
spreads out from its source its intensity falls off (the energy
per unit area decreases with the inverse square of the dis-
tance), but the total energy is constant.

FIG. 4 illustrates the ear piece 16 inserted at least partially
into the ear 100 of a person (i.e., at least within the cavity
defined by the pinna 108, if not deeper within the ear 100 such
as within the concha 122, at the opening of the ear canal 110
or slightly into the ear canal 110). In a preferred embodiment,
the seal 20 engages the ear canal 110 at the opening of the ear
canal 110. In this arrangement, the ear piece 16 may be
retained by the ear 100. Also, the seal 20 may work with the
surrounding tissue to seal off sound signals from the user’s
environment to reduce the detection of or interference from
ambient sounds (e.g., people talking, machinery, animals,
wind, etc.). The sealing may also assist in minimizing disrup-
tion to the signals from the ear before they reach the micro-
phone 18. In the illustrated embodiment, the microphone 18
is retained by the housing in a position outside the ear canal
110. However, the microphone 18 may be positioned, relative
to the ear 100, close to the opening of the ear canal 110 or in
the ear canal 110.

With additional reference to FIG. 5, components of an
embodiment of the ear piece 16 are schematically illustrated.
As indicated, the ear piece 16 includes a housing 22, which
may have unitary or multipart construction.

The housing 22 can take on a number of different physical
configurations. For example, the housing 22 can resemble the
housing design of a hearing aid, and particularly a digital
hearing aid, for similar insertion, or partial insertion, into the
ear 100. Alternatively, the housing 22 can resemble a minia-
ture earphone as used with personal audio/music players.
Such ear phones are commonly referred to as “ear buds”. The
ear piece 16 can be retained by insertion into the ear 100 as
shown or by a member disposed over or hanging from the ear
and/or by a headset assembly.

The housing 22 can be made from any suitable material,
such as plastic, rubber or a gel-like material. In a preferred
embodiment, the housing 22, or portions thereof, is made of
relatively rigid plastic, but alternative embodiments can
includes making the housing from pliable material, sound
absorbing (or sound proofing) material and/or include sound
insulating material such as foam. The housing 22 defines a
hollow cavity (or cavities) in which the operative components
of the ear piece 16 are placed. Voids in the cavity can be
unfilled or filled with foam or other material. In another
arrangement, the inside surfaces of the housing 22 can be
shaped to conform to the components contained therein so
that the volume of any unoccupied cavities surrounding the
various components is minimized.

The seal 20 may be made from rubber or gel-like material.
In the illustrated embodiment, the seal 20 includes two
stacked annular members 34a and 345 that are integrally
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formed with one another or securely joined, such as with
adhesive. The annular member 345 is slightly smaller than the
annular member 34a and is positioned for deeper insertion
into the ear canal than the annular member 34a. The housing
22 may include a hub 36 that retains the seal 20. For instance,
at least one of the annular members 34, such as the annular
member 34a in the illustrated embodiment, is arranged to
conform to an annular indentation of the hub 36 to form an
interference fit therewith.

The ear piece 16 can be custom designed for the individual
user so as to form a close and comfortable fit with the ear of
the individual. Alternatively, the ear piece 16 can have a
standard, or “stock”, design for all individuals. Stock design
ear pieces 16 may be fabricated in a number of sizes. As one
skilled in the art will appreciate, alternative physical configu-
rations for the ear piece 16 are possible.

Sounds from the ear canal 110 may be conveyed to the
microphone 18 through an air medium via a channel 40 or
passageway of the ear piece 16. The channel 40 may termi-
nate at an opening of the ear piece 16 that fluidly communi-
cates with the ear canal. The opening may be referred to as a
port 38. The channel 40, in the illustrated embodiments, is
defined by a tube. However, the channel 40 may be defined by
the construction of the housing 22 and/or seal 20. For
example, a bore or hole in these components may allow fluid
coupling of the microphone 18 and the ear canal 110.

The foregoing arrangement allows detection of air pressure
changes of the ear, such as sounds emanating from the ear. In
particular, sound waves present at the port 38 are communi-
cated to the microphone 18. This arrangement reduces the
detection of sound waves other than those present at the port
38 by minimizing a conveyance path to the microphone 18 for
such sound waves. Additional isolation of the microphone 18
can be accomplished by encapsulating the microphone 18 in
a suitable polymer that conforms to the exterior surfaces of
the body of the microphone 18.

‘When used with the host 12, the ear piece 16 can be used to
generate a signal indicative of the user’s speech that may be
processed with great accuracy by speech recognition soft-
ware, even in noisy environments or when the user speaks at
a whisper. Without intending to be bound by theory, the
unexpected speech recognition accuracy described above is
directly attributable to the arrangement of the ear piece 16
having a seal 20 and a direct channel 40 to convey sounds
from the ear canal 110 to the microphone 18. In addition, the
accuracy is achieved even though the signal generated by the
microphone 18 in response to user speech and input to the
host over the interface 24 is uncorrected for the differences in
spectral characteristics between the user’s voice detected
from the ear canal 110 and the same speech detected from the
user’s mouth.

As will be appreciated, the voice signal from the micro-
phone 18 is relatively strong due to sealing of the ear canal
with the earpiece 16. The illustrated approach to sealing the
ear canal is to use the seal 20, which resembles a rubber cup.
The sealing is made to pick up as much sound as possible
from the ear and, as indicated above, may be made to specifi-
cally exclude as many external sounds as possible or not be
specifically made to exclude external sounds. In either case,
the voice signal detected by the microphone 18 is changed
from its natural form, or the speech that one may expect to
hear from the user’s mouth. The differences are most likely
due to the anatomical structures conveying the sound to the
ear and/or the enclosed spaces of the ear canal 110 and chan-
nel 40. In the signal detected by the microphone 18, high
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frequencies are suppressed and there is a prominence of low
frequency components relative to the “normal” voice for the
same speech.

With additional reference to FIG. 6, the ear piece 16 may
include a circuit 42 to conform the speech detected by the
microphone 18 to be more closely representative of the “nor-
mal” speech of the user. The circuit 42 may be implemented
in hardware, such as an application specific integrated circuit
(ASIC), a set of filters (e.g., band pass filters), a digital signal
processor, etc. Alternatively, the functions of the circuit 42
may be implemented in software, firmware or a combination
of hardware and software. In one embodiment, the functions
of'the circuit 42 are carried out by the host 12 or the commu-
nication device 30.

The circuit 42 may adapt (e.g., normalize) the output signal
of the microphone 18 using a predetermined transfer func-
tion. One exemplary technique for generating the transfer
function will be described with respect to FIG. 8 and one
exemplary technique for normalizing the output signal of the
microphone 18 using the transfer function will be described
with respect to FIG. 11. The flow charts of FIGS. 8 and 11
may be thought of as depicting steps of a method or methods.
Although FIGS. 8 and 11 show a specific order of executing
functional logic blocks, the order of execution of the blocks
may be changed relative to the order shown. Also, two or
more blocks shown in succession may be executed concur-
rently or with partial concurrence. Certain blocks also may be
omitted.

The method of transfer function generation represented by
FIG. 8 may be carried out to create a transfer function specific
to the user. However, the applicants have determined that a
single transfer function may be developed that works suitably
well for many possible users, if not almost all users. Thus, in
apreferred embodiment, the predetermined transfer function
applied by the circuit 42 is a generic transfer function that is
developed for multiple users.

Referring to FIG. 8, the method of personalized or generic
transfer function generation may begin in blocks 44a and 445.
Inblock 44a, the “natural” speech of a person is detected with
a microphone (not shown) that outputs a first signal. The
natural speech is detected, for example, using a microphone
positioned with respect to the speaker’s mouth. The same
speech is detected at the same time in block 445 with the
microphone 18 of the ear piece. For purposes of transfer
function generation, the output of the microphone 18 is con-
sidered a second signal and is representative of the speech as
detected from the ear canal.

Next, in blocks 46a and 465, the first signal and the second
signal are respectively converted from the time domain to the
frequency domain. For example, the Fourier transform of the
first and second signals may be taken.

With additional reference to FIG. 9, the spectral response
of'the first signal (the spectral response for the output from the
microphone used to detect the “natural” speech) is shown as
plot 48a and the spectral response of the second signal (the
spectral response for the output from the microphone 18) is
shown as plot 485. The plots 48a and 485 are exemplary plots
to illustrate the steps of the method and may not be accurate
representations of actual spectral responses of the signals
obtained in blocks 444 and 445.

In block 50, a ratio between the amplitude of the spectral
response for the voice detected from the ear canal 110 in
block 445 (A_,,) to the spectral response for the “natural”
voice detected from the mouth in block 44a (A,,,,) may be
obtained. A time frame approach to determine the ratio may
be used to incrementally compare the spectral responses over
a desired frequency range. For instance, the first and second
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signals may be broken into time frames, where each time
frame is about 20 milliseconds long to about 30 milliseconds
long. In another embodiment, each time frame may be about
10 milliseconds long to about 30 milliseconds long. In this
duration of time, it is rare for the frequency of the detected
speech to change by a large amount. By operation of block 50,
the amplitude of the spectral response for the first signal may
be compared to the amplitude of the spectral response for the
second signal for a particular time frame to obtain a ratio of
the two responses for a particular frequency (the frequency of
the speech signal during the time frame or, for example, an
average of the frequency during the time frame).

Next, in block 52, a determination may be made to deter-
mine if the ratio of block 50 has been ascertained for each
time frame. If there are more time frames to analyze, a posi-
tive determination may be made in block 52 and the logical
flow may return to block 50. If all of the time frames have
been analyzed, a negative determination may be made in
block 52 and the logical flow may proceed to block 54. How-
ever, if ratios for all frequencies of interest over a frequency
range of interest have not been ascertained, the process
through block 52 may be repeated with another speech
sample to obtain a satisfactory number of ratio values.

In block 54, the ratios for all of the time frames may be
combined to generate the transfer function. With additional
reference to FIG. 10, illustrated is a plot 56 of the transfer
function. The plot 56 is exemplary to illustrate the steps of the
method and may not be an accurate representation of an actual
transfer function. If multiple time frames generated a ratio for
the same frequency, the corresponding ratios may be aver-
aged or addressed in another mathematically relevant man-
ner. In one embodiment, the transfer function may be the
result of combining the results from multiple speech samples
from a single person and/or combining results from multiple
persons. It may be observed that the transfer function is a
generally smooth curve that does not include spikes of steep
slopes. As a result, the transfer function may be expressed as
arelatively simple polynomial and the circuit 42 that uses the
transfer function to normalize the output signal of the micro-
phone 18 need not be overly complex.

With reference now to FIG. 11, the signal output by the
microphone 18 may be normalized. In block 58, the micro-
phone 18 may detect the user’s voice from the user’s ear and
output a corresponding electrical signal. The electrical signal
is input to the circuit 42. In block 60, the circuit 42 processes
the circuit by applying the inverse of the transfer function to
the signal to change the content of the signal to more accu-
rately represent the user’s “natural” form of the same speech.
By applying the inverse of the transfer function, high fre-
quency components may be boosted and low frequency com-
ponents may be attenuated. Thereafter, the circuit 42 may
output a normalized signal representative of the user’s speech
in block 62.

In the exemplary approach of normalizing the detected
speech, an inverse of the transfer function is applied to the
output signal of the microphone 18. In this case, the inverse of
the transfer function may be considered a normalization func-
tion. It will be appreciated that other transfer functions may
be established and that, in some embodiments, the normal-
ization function may be the same as the transfer function or
may be some other function of the transfer function. Addi-
tional exemplary techniques for deriving the transfer function
and the normalization function will be described in greater
detail below.

The circuit 42 also may be used to decrease sensitivity to
ambient sounds. For example, the circuit 42 may include
filters to remove wind noise, office equipment noise (e.g., as
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generated by computer fans and air conditions), road noise,
background conversations (e.g., the “din” experienced at res-
taurants and crowded places), music, and so forth. The circuit
42 also may compensate for known anomalies of the micro-
phone 18.

Referring now to FIG. 7, the ear piece 16 may be used in
conjunction with the communications device 30 to support
fully duplexed conversations with a remotely located person.
For this application, or other applications involving the host
12, the ear piece 16 may include the speaker 32. The speaker
32 may be connected to the interface (e.g., wireless adapter 26
or the conductors 24) to receive a signal that the speaker 32
converts into an audible output. Similarly, the microphone 18
may be connected to the interface via the circuit 42 (if
present) to deliver a signal corresponding to detected speech
to the communication device 30 or the host 12.

In the illustrated embodiment, both the speaker 32 and the
microphone 18 are fluidly coupled to the ear canal 110 via the
channel 40. In one embodiment, the channel 40 branches to
each of the microphone 18 and the speaker 32 using, for
example, a “T” or “Y” connector. In other embodiments, the
microphone 18 and the speaker 32 may be coupled to the ear
canal 110 with separate channels or via separate ports (e.g.,
the microphone 18 via port 38 and the speaker 32 via a
supplemental port).

As will be appreciated, the ear piece 16 may have other
configurations. For instance, the ear piece 16 may include the
feedback suppression features of the ear pieces disclosed in
co-owned U.S. Provisional Patent Application No. 60/734,
598 and U.S. patent application Ser. No. 11/557,775 that
claims the benefit of this provisional patent application, the
disclosures of which are herein incorporated by reference in
their entireties. In some embodiments, the fluid coupling of
the microphone 18 and/or speaker 32 may be achieved using
an acoustically transmissive material instead of or in addition
to an air medium. In yet other embodiments, the ear piece 16
may include another microphone for detecting sounds gener-
ated from sources external to the ear canal 110. Externally
detected sounds may be processed in the manner described in
the above-identified patents and applications, or in any other
suitable manner.

In one arrangement, the host 12 may manage a speech
recognition system for a facility at which the user may be
present. For instance, the host 12 may serve as a user inter-
active terminal for a gas station, a store, a sporting venue, an
airport and so forth. The user may ask questions of the host
(e.g., in a supermarket, “where is the milk located” or in an
airport, “which direction to my gate”) and the host may
respond in a suitable manner for the recognized speech. The
host 12 may seek information from the user, responses to
which may be received orally from the user via the ear piece
16 and interpreted by the host 12 using speech recognition. In
one embodiment, the ear piece 16 may communicate with the
host 12 through the communication device 30 (e.g., by estab-
lishment of a wireless interface between the host 12 and the
communication device 30).

II1. Microphone Signal Normalization
A. Overview

As previously described, the voice signal that is detected by
the microphone 18 may be changed from a natural form of the
same speech that is detectable with a microphone positioned
with respect to the speaker’s mouth. To make the speech
detected with the microphone 18 sound more like the natural
speech, speech equalization may be used to model the differ-
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ences between the detected speech and a natural version of the
speech. As will be described in greater detail, the model may
be structured as an inverse filter or a deconvolution filter. For
consistency with modeling terminology and for purposes of
this description, the speaker may be referred to as a “system”
that is “modeled”. Following this terminology, speech that is
detected from the speaker’s mouth may be considered as the
input signal x(t) to the system and the speech that is detected
from the speaker’s ear may be considered as the output signal
y(t) to the system. Similarly, the model may use the voice
from the ear as the input signal x(t) to estimate the future
output ¥(t,0), the future output being a synthesized version of
the speech from the speaker’s mouth, and which may be as
close as possible to the natural speech. But modeling system
behavior to generate an accurate mathematical expression
that represents the system is a challenging task. The following
sections describe various embodiments of modeling the sys-
tem that address these challenges.

The prior section describes an exemplary technique for
normalizing the signal that is output by the microphone 18.
This section will describe additional techniques for normal-
izing the signal that is output by the microphone 18 to equal-
ize the speech represented by that signal, thereby synthesiz-
ing a natural voice output. In particular, this section describes
techniques for mathematically modeling the differences
between natural speech of a user and speech detected at an ear
of the user.

With additional reference to FIG. 12, an exemplary assem-
bly for generating a transfer function and/or a normalization
function is illustrated. The assembly may include the ear
piece 16 that is positioned with respect to the ear of a speaker
(e.g., a person who speaks) as described above to detect
speech that is spoken by the speaker. A second microphone 64
is positioned with respect to the speaker’s mouth to simulta-
neously detect speech from the speaker’s mouth. The ear
piece 16 may retain the second microphone 64, or the second
microphone 64 may be retained separately from the ear piece
16. The microphone 18 of the ear piece 16 and the second
microphone 64 may be coupled to an analyzer 66 that ana-
lyzes the respective output signals from the microphones 18,
64 to establish the transfer function and/or the normalization
function. The analyzer 66 may be embodied as hardware
and/or software. For instance, the analyzer 66 may be present
as part of the host 12 (FIG. 1).

Once the transfer function and/or the normalization func-
tion are determined, the transfer function and/or the normal-
ization function may be embodied into the circuit 42 for
normalization of the signal from the microphone 18. For
instance, the transfer function and/or the normalization may
be made part of firmware present as part of the circuit 42 that
resides in the earpiece 16. In another implementation where
the circuit 42 includes a processing device and a memory of
the host 12 or of the communications device 30, the transfer
function and/or the normalization function may be stored so
as to be available to an executable normalization function that
is embodied as software and executed by the processing
device.

In many system modeling approaches, a dynamic system
having an input x(t) and an output y(t) is estimated in discrete

time with observation data represented by equations 1 and 2.
*=(x(1)x(2), . .. X(1) Eq. 1
Y=D)p(2),. .. y©) Eq.2

An analysis may then be made for a connection between
past observations (x"*,y*"!) and a future output y(t) as repre-
sented by equation 3, where G(x"~*,y*!) is a general (linear
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and/or nonlinear) function of past observances, and v(t) is a
disturbance that is uncorrelated with the input signal.

VO=GEy () Eq.3

It follows that a mathematical model for G(x*~',y*"') may
be used to predict future output y(t) of the system, which may
be expressed using equation 4, where y(t,0) is a model esti-
mate of the future output y(t), and 6 is a common parameter
vector that includes some, if not all, parameters (linear and/or
nonlinear) of the model.

1

$20)=G(1,y71.0) Eq. 4

To make the speech detected by the microphone 18 sound
as close as possible to the natural version of the same speech,
it may be desirable to make the model be an inverse of the
system. Therefore, in one embodiment, the system may be
denoted by G(q,0), which may be considered a simplified
version of the notation for G(x*"',y**,0). Also, the model
may be denoted by H(q,0), where H(q,0) is the inverse of
G(q,0) and q is a forward time shift operator.

If the system given by G(x"~*,y*',0) is substantially time-
invariant for a certain time frame, such as about ten millisec-
onds to about thirty milliseconds, then vector 6 and future
output ¥(t,0) may be estimated by analyzing one or more sets
of speech samples. The analysis of collected speech data to
establish a fixed transfer function and/or a fixed normaliza-
tion function will be referred to as batch estimation. The fixed
transfer function and/or the fixed normalization function may
be used as a predetermined function for application to future
output signals from the microphone 18 (e.g., when the second
microphone 64 is not present). Under batch estimation, a
single historical data set that is collected within a window of
time is used in each iteration of the estimation.

For time-invariant systems and for time-varying systems,
the vector 0 and future output y(t,0) may be estimated by
analyzing speech data as the speech data is received. The
analysis of speech data in this manner will be referred to as
adaptive analysis, which is used to establish and revise an
adaptive filter that applies a dynamic normalization function
to generate a normalized output signal based on input from
the microphone 18. Under adaptive analysis, a new data
sample may be available for each iteration time of the esti-
mation. The continual revision of the adaptive filter may be
implemented in the presence of the second microphone 64 so
that the dynamic normalization function is applied to ongoing
output signals from the microphone 18. In one embodiment,
the adaptive analysis may be used for a relatively short period
of time (e.g., about thirty seconds to about five minutes) to
establish a predetermined normalization function. Then, the
second microphone 64 may be removed, the adaptive com-
ponent of the filter may be turned off and the predetermined
normalization function may be applied to future output sig-
nals from the microphone 18.

B. Batch Estimation

For batch estimation, a set of discrete input data values for
the system may be given by equation 5 and a set of discrete
output data values for the system may be given by equation 6,
in which N is the number of data points.

A=(1)x(2), ... ¥V) Eq.5

P=0WQ), ... y)

A transfer function of the system may be given by G(q,0).
For a speech system, the transfer function G(q,0) is substan-
tially time-invariant for a relatively short period time (e.g.,

Eq. 6
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about ten milliseconds to about thirty milliseconds). In this
case, the data set (x",y") may be divided into plural data sets
that each have N, data points when N, is less than N. In one
example, if the input and the output are sampled at about eight
kilohertz (kHz) and G(q,0) is time-invariant for a period of
about ten milliseconds, then each data set may have eighty
data points (or N, equals eighty).

With additional reference to FIG. 13, an exemplary batch
estimation method for generating a transfer function and
applying a normalization function that is based on the transfer
function to the microphone 18 output signal is shown. Process
block 68 uses the natural voice signal as detected with respect
to the mouth of the speaker as the input signal x(t) and the
voice signal as detected from the ear canal as the output signal
y(t) to estimate the transfer function G(q,0). Therefore, pro-
cess block 68 may be considered a logical operation to ana-
lyze the signals to generate a transfer function for the speech
system.

Using the voice detected from the ear canal as an input
signal, process block 70 represents using the inverse of the
transfer function G(q,8) to synthesize the output signal 9(t,0).
The inverse of the transfer function G(q,0) is the model H(q,
0), which as also referred to as the normalization function. In
this regard, process block 70 applies the normalization func-
tion H(q,B) to the voice signal that is detected from the ear
canal. Therefore, process block 70 may be considered a logi-
cal operation to apply the model of the speech system to the
signal that is output by the microphone 18.

Establishment of the transfer function and/or the normal-
ization function under batch estimation may be carried out in
a user-independent manner or a user-specific manner. As
indicated, the transfer functions of multiple people may
resemble one another. Under this observation, a composite
transfer function may be established by averaging or other-
wise combining the respective transfer functions from mul-
tiple persons. Each person’s transfer function may be estab-
lished by having the individual speak while the microphone
18 detects sound from the ear and the second microphone 64
detects sound from the speaker’s mouth. The signals from the
respective microphones may be compared to generate the
transfer function for the speaker, which are then combined to
generate the composite transfer function. In one embodiment,
this composite transfer function may be used to normalize the
speech signal detected from the ear of any individual user of
the microphone 18 so that the normalized signal closely
resembles the “natural” speech of the individual user.

In another embodiment, the step of estimating the transfer
function may be made for the specific user as part of a user-
specific training process for the ear piece 16. For example, the
user may speak while the microphone 18 detects sound from
the ear and the second microphone 64 detects sound from the
user’s mouth. The signals from the respective microphones
may be compared to generate the transfer function for the
user. Thereafter, the user may speak so that the speech is
detected only by the microphone 18 and the inverse of the
transfer function that was established for the user may be
applied to the detected signal to normalize the detected signal.

1. Batch Estimation Using Frequency Response

An exemplary technique of determining the transfer func-
tion using the frequency responses of the signal output by the
microphone 18 and the signal output by the second micro-
phone 64 that is arranged with respect to the speakers’ mouth
is described above in connection with FIG. 8. In this tech-
nique, a ratio of the frequency response of the signal from the
microphone 18 to the frequency response of the signal from
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the microphone 64 is established. In one approach, the ratio is
established by using data sets that each have N, data points
and that each have a time frame over which the transfer
function of the system is assumed to be substantially time-
invariant. Then, the estimated ratio for each time frame is
combined for the available time frames until N data points are
addressed, where N, is less than N. The ratio may be com-
puted in accordance with equation 7, where j is the square root
of negative one (j=/~1).

Agar(jw) Eq. 7

Ratio (jw) = A
nat’

2. Batch Estimation Using Time Domain Response

The transfer function may be established using time
domain signals rather than the frequency domain signals
described in the preceding section. The time domain signal
may be the value (e.g., amplitude) of the output signals from
the respective microphones 18, 64. When time domain
response is used, a ratio may be calculated to serve as the
transfer function G(q,0). Any suitable filter structure may be
used, an example of which is a linear regression model. Under
a linear regression model, equations 8 through 10 may be
established, where M is a dimension of the parameter vector
0, N is less than N, the superscript —1 denotes an inverse, and
the superscript T denotes a transpose.

X(0)=[x(2), . . . x(t-M+D)]F bt
F=pXQ), . XN b
Y=(1)p(2), ... yOI* -

The ratio used as the transfer function may be expressed
using equation 11. One exemplary technique for computing
X! for equation 11 is to use a pseudo-inverse algorithm, such
as the Moore-Penrose algorithm.

Ratio(0)=X"'Y Eq. 11

C. Adaptive Estimation

With additional reference to FIG. 14, an adaptive estima-
tion method for generating a transfer function and applying a
normalization function that is based on the transfer function
to the microphone 18 output signal is illustrated. For adaptive
estimation, a new data sample established from the input
signal and the output signal may be available for each esti-
mation time. Also, the speech system may be time varying
such that recent data at time t is more representative of the
speech system than old data. The input signal may be
expressed by equation 12 and the output signal may be
expressed by equation 13.

X=(x(1)x(2), ... x(@) Eq. 12

V=02, ... p(0)

Under at least these circumstances, an adaptive estimation
technique may be used to produce a synthesized “natural”
voice output, also referred to as the future output ¥(1,0). The
technique, as illustrated by FIG. 14, includes a process block
72 for generating the transtfer function G(q,8). The technique
also includes a process block 74 to apply an adaptive filter to
the signal output by the microphone 18. The adaptive filter
process block 74 may include an adaptive algorithm process

Eq. 13
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block 76 and a model or filter process block 78 that applies the
normalization function H(q,0).

The adaptive algorithm may be used to track time varying
statistics of the voice from the ear (e.g., as represented by
input signal x(t) to the model). A delayed version of the voice
from the mouth (e.g., as represented by y(t)) may be com-
bined with the synthesized output y(t,0) to generate an esti-
mated error e(t) that is input to the adaptive algorithm of
process block 76. A time delay process block 80 may be used
to delay the voice from the mouth. In response to these inputs
(the voice from the ear and the estimated error), the adaptive
algorithm may adjust the vector 6 from the normalization
function H(q,0) to adjust the estimation of the synthesized
output y(t,0). The model used to represent the speech system
may be a linear regression model, or any suitable filter struc-
ture. The linear regression model may include, for example, a
finite impulse response (FIR) filter. In the exemplary tech-
niques described below, a linear regression model will be
used.

The adaptive filter may recursively adjust the vector 6 of
the model so that the normalization function H(q,0) functions
as an inverse of the transfer function G(q,0) even as the
transfer function G(q,0) changes over time. Since the model
parameters of the adaptive filter may be automatically
adjusted for each new data sample at time t, the adaptive filter
may automatically adjust its normalization function based on
data samples attained from any individual speaker. Therefore,
an individual’s use of the adaptive estimation method may
result in automatic training of the speech system to establish
a transfer function and a normalization function that are
appropriate for the individual at a time instance t.

1. Adaptive Estimation
Example 1

A first example of adaptive estimation is described in this
section. Equations 14a and 14b express a general adaptive
algorithm, where (1) is an estimate of 6 at time t, M is the
dimension of the parameter vector 6, L(t) is an adaptive gain,
V(1,0) is a first order differential of a criterion that minimizes
the error e(t), and R(t,8) is a second order differential of a
criterion that minimizes the error e(t). The superscript -1
denotes an inverse and the superscript T denotes a transpose.

6()16,(0), . . . Oa]” Eq. 142

6()=6(—1)+u(H)R " (1,0)V(2.0) Eq. 14b

If H(q,8) is a linear regression model, then a transformed
version of the input vector X(t) at time t may be Z(t) as
expressed in equation 15, where T(q,1)) is a square transfor-
mation matrix (e.g., an M-by-M matrix) that is parameterized
by a vector 1.

Z@y=[z,(2), - . . 2D =Tgm)*(@), - .

Also, the synthesized output §(t,0) may be represented by
equation 16 and the estimation error may be represented in
equation 17.

L x(-ME)] T Eq. 15

$.0)=0"(-1)Z(1) Eq. 16

e(t0)=y()-07(-1)2(2) Eq. 17

Various criteria may be used to establish a basis by which
the algorithm estimates the parameters for the vector 0. In one
embodiment a least-squares error criterion is used such that
equation 18 results.

V(2,0)=Z(t)e(1,0) Eq. 18
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In one embodiment to reduce mathematical complexity,
R(t,0) may be made to equal a square identity matrix I by
ignoring the second order differential of the criterion. In this
embodiment, equation 19 results, where I is an M-by-M iden-
tity matrix. Also, a gain p(t) may be selected in accordance
with equation 20, where L is greater than zero and less than
two (e.g., O<u<2).

B) = Bt = 1) + p(DZ(e(t, 0) Eq. 19

o Eq 20
KO = 7 0z0

From the foregoing, the adaptive filter may be imple-
mented in accordance with equations 21 through 25 where the
estimated output y(t,0) is a function of a transformed version
of'the input vector X(t). Driving the adaptive filter will be the
transformation matrix T(q,n). Selection of the transformation
matrix T(q,n) will be described in greater detail below.

X =@, ..., x= M+ DI Eq. 21
Zn) =T(g. PX (@D Eq 22
50 =0 - Dz Eq 23
e, 0) =y -8 (- DZ) Eq. 24
by =B—1)+ o Eq 25
o) =06-1)+ Zr(r)Z(r)Z([)e([’ 0),

where 0 <pu<?2

It may be shown that the adaptive filter implemented in
accordance with equations 21 through 25 is stable. For
instance, ifitis assumed that €(t) =6(t)-6,, where 8, is the true
parameter vector of an inverse of the system’s transfer func-
tion G(q,0) , then i) y(t) =6,7Z(t) if the disturbance v(t) is
assumed to be negligible, and ii) a difference equation given
by equation 26 results, where I is a matrix.

wZ(nZ" (1) Eq. 26

(1) = [1 - m]s(r— 1)=Te(z-1)

The matrix I'may have Eigen values of [1-, 1, ... 1]. Also,
since O<p<2, then |1-pl<1 and a conclusion that the imple-
mentation of the adaptive filter is stable may be reached.

2. Adaptive Estimation
Example 2

A second example of adaptive estimation is described in
this section. The second example is similar to the first
example, but where the estimated output ¥(t,0) may be a
function of a non-transformed version of the input vector
X(t). If the same general adaptive estimation technique set
forth in the first example is used, but it assumed that the
normalization function H(q,0) is a linear regression model
and that R(t,0)=I, then another set of equations to implement
the adaptive filter may be established. The equations are set
forth in equations 27 through 31. Driving the adaptive filter
will be the transformation matrix T(q,n). Selection of the
transformation matrix T(q,m) will be described in greater
detail below.
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X =[x, ... ,x=M+D]" Eq. 27
Z() =T(g, X () Eq. 28
5.0 =0 - DX Eq. 29
o6, 0) = y(0—8 (1= DX Eq. 30
Eq. 31

B =0-1)+ Z(De(t, 9)

_F
ZTX @

It may be shown that the adaptive filter implemented in
accordance with equations 27 through 31 is stable. For
instance, using the same technique for analyzing stability as
was used for the first example, the difference equation of
equation 32 may be derived.

_ wZ®xT (@ Eq. 32

“n= [’ ZOX0

]s(t— D=Te@z-1)

The matrix IT may have Eigen values of [1-w, 1, ... 1].
Also, since O<pu<2, then |1-pl<1 and a conclusion that the
implementation of the adaptive filter is stable may be reached.

3. Selection of Transformation Matrix for Adaptive
Estimation

As indicated, the adaptive estimation techniques described
herein may be driven by the transformation matrix T(qm).
With appropriate selection of the transformation matrix T(q,
M), the adaptive filter may achieve relatively fast convergence
with relatively low mathematical complexity. One possible
transformation matrix is an identity matrix. While an identity
matrix may have relatively low mathematical complexity, the
first and second example implementations become normal-
ized least means square (LMS) algorithms when an identity
matrix is selected as the transformation matrix. But normal-
ized LMS algorithms are known to converge slowly when the
input signal is highly correlated, as is the case with a signal
representing speech. Therefore, a faster converging transfor-
mation matrix may be desirable.

In one embodiment, the transformation matrix T(q,n) is
selected to decorrelate in the input signal so that the transfor-
mation matrix T(q,n) will “whiten” the input signal before
being used by the adaptive algorithm to update the parameter
vector 0(t). Decorrelating the input may serve to reduce the
correlation (e.g., relationship) between the current input
value (e.g., x(t)) from the past history of input values.

In one embodiment, the transformation matrix T(q,n) may
be represented as set forth in equation 33, where n(t)=[1), (t),
...mp(1)] is the parameter vector n at time t and represents the
coefficients of a decorrelating filter, and q is a backward time
shift operator (also referred to as a time delay).

1 m() np(0) 00 .- 0] Eq 33
7' gmo o gl 00 - 0
Tgm=| . . . . R
" Mm@ - g @ 00 - 0

In one embodiment, the coefficients of the decorrelating
filter may be computed by a Levinson-Durbin algorithm. The

Exhibit 1009
Page 0972 of 2198

10

20

45

60

65

20

selection of the transformation matrix T(q,m) in the foregoing
manner may result in an implementation of the first example
or the second example that has faster convergence than if a
normalized LMS algorithm is selected.

IV. Conclusion

Although particular embodiments have been described in
detail, it is understood that the invention as defined by the
appended claims is not limited correspondingly in scope, but
includes all changes, modifications and equivalents.

What is claimed is:

1. A sound processing apparatus, comprising:

a microphone positionable with respect to an ear canal to
detect sound signals from the ear canal and to generate a
corresponding output signal, wherein the output signal
from the microphone corresponds to a portion of speech
and has a different spectral response than a spectral
response of the same speech from the mouth of a user;
and

a circuit that normalizes the output signal from the micro-
phone by applying a normalization function to the out-
put signal from the microphone, the normalized signal
having a spectral response that is closer to the spectral
response of the speech from the mouth of the user than
the spectral response of the output signal from the
microphone;

wherein the normalization function is an inverse of a trans-
fer function that is based on a ratio of a spectral response
of a speech sample detected from the mouth ofa sampled
individual to a spectral response of the speech sample
detected from the ear of the sampled individual.

2. The sound processing apparatus of claim 1, wherein the
microphone and the circuit are contained within a housing
that is retained by the ear of the user.

3. The sound processing apparatus of claim 1, wherein the
microphone is contained within an ear piece that is retained
by the ear of the user and the circuit forms part of a separate
device that is interfaced with the ear piece.

4. The sound processing apparatus of claim 1, wherein the
transfer function is a composite function that is combination
of plural spectral response ratios taken from plural individu-
als.

5. The sound processing apparatus of claim 1, wherein the
transfer function is a combination of a series of ratio values of
the spectral response of the speech detected from the ear to the
spectral response of the speech detected from the mouth for
each of plural time frames of the speech sample.

6. The sound processing apparatus of claim 5, wherein the
time frames are about 10 milliseconds to about 30 millisec-
onds long.

7. The sound processing apparatus of claim 1, wherein the
transfer function is user dependent and the speech sample is
generated by the user of the sound processing apparatus.

8. The sound processing apparatus of claim 1, wherein the
transfer function is user independent and the speech sample is
generated by at least one speaker different than the user of the
sound processing apparatus.

9. A sound processing apparatus, comprising:

a microphone positionable with respect to an ear canal to
detect sound signals from the ear canal and to generate a
corresponding output signal, wherein the output signal
from the microphone corresponds to a portion of speech
and has a different spectral response than a spectral
response of the same speech from the mouth of a user;
and
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a circuit that normalizes the output signal from the micro-
phone by applying a normalization function to the out-
put signal from the microphone, the normalized signal
having a spectral response that is closer to the spectral
response of the speech from the mouth of the user than
the spectral response of the output signal from the
microphone;

wherein the normalization function is an inverse of a trans-
fer function that is based on a ratio of a time domain
response of a speech sample detected from the mouth of
a sampled individual to a time domain response of the
speech sample detected from the ear of the sampled
individual.

10. A sound processing apparatus, comprising:

a microphone positionable with respect to an ear canal to
detect sound signals from the ear canal and to generate a
corresponding output signal, wherein the output signal
from the microphone corresponds to a portion of speech
and has a different spectral response than a spectral
response of the same speech from the mouth of a user;
and

a circuit that normalizes the output signal from the micro-
phone by applying a normalization function to the out-
put signal from the microphone, the normalized signal
having a spectral response that is closer to the spectral
response of the speech from the mouth of the user than
the spectral response of the output signal from the
microphone;

wherein the normalization function is adaptively estab-
lished by an adaptive filter that models a difference
between a sound signal from the ear and a corresponding
sound signal from the mouth;

wherein the normalization function is based on a transfor-
mation matrix that is selected to decorrelate a current
value of the output signal from the microphone from a
past history of output signal values.

11. A sound processing apparatus, comprising:

a microphone positionable with respect to an ear canal to
detect sound signals from the ear canal and to generate a
corresponding output signal, wherein the output signal
from the microphone corresponds to a portion of speech
and has a different spectral response than a spectral
response of the same speech from the mouth of a user;
and

a circuit that normalizes the output signal from the micro-
phone by applying a normalization function to the out-
put signal from the microphone, the normalized signal
having a spectral response that is closer to the spectral
response of the speech from the mouth of the user than
the spectral response of the output signal from the
microphone;

wherein the normalization function is adaptively estab-
lished by an adaptive filter that models a difference
between a sound signal from the ear and a corresponding
sound signal from the mouth;

wherein the normalization function is based on a trans-
formed version of an input vector that models the differ-
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ence between the sound signal from the ear and the
corresponding sound signal from the mouth.

12. A sound processing apparatus, comprising:

a microphone positionable with respect to an ear canal to
detect sound signals from the ear canal and to generate a
corresponding output signal, wherein the output signal
from the microphone corresponds to a portion of speech
and has a different spectral response than a spectral
response of the same speech from the mouth of a user;
and

a circuit that normalizes the output signal from the micro-
phone by applying a normalization function to the out-
put signal from the microphone, the normalized signal
having a spectral response that is closer to the spectral
response of the speech from the mouth of the user than
the spectral response of the output signal from the
microphone;

wherein the normalization function is adaptively estab-
lished by an adaptive filter that models a difference
between a sound signal from the ear and a corresponding
sound signal from the mouth;

wherein the normalization function is based on a non-
transformed version of an input vector that models the
difference between the sound signal from the ear and the
corresponding sound signal from the mouth.

13. A sound processing apparatus, comprising:

a microphone positionable with respect to an ear canal to
detect sound signals from the ear canal and to generate a
corresponding output signal, wherein the output signal
from the microphone corresponds to a portion of speech
and has a different spectral response than a spectral
response of the same speech from the mouth of a user;
and

a circuit that normalizes the output signal from the micro-
phone by applying a normalization function to the out-
put signal from the microphone, the normalized signal
having a spectral response that is closer to the spectral
response of the speech from the mouth of the user than
the spectral response of the output signal from the
microphone;

wherein the normalization function is adaptively estab-
lished by an adaptive filter that models a difference
between a sound signal from the ear and a corresponding
sound signal from the mouth;

wherein the normalization function is established by sam-
pling speech data from an ear and a mouth of a user for
a period of time and adaptively generating the normal-
ization function over the period of time.

14. The sound processing apparatus of claim 13, wherein
the adaptive updating of the normalization function is stopped
after the period of time.

15. The sound processing apparatus of claim 1, further
comprising a host that executes speech recognition software
to process the normalized output signal.

16. The sound processing apparatus of claim 1, further
comprising a communications device that transmits the nor-
malized output signal to a remote destination.
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Description

[0001] The present invention relates to a system and
a method for separation of a user’s voice from ambient
sound by using at least one device to be worn at the
user's ear or at least partly in the user’s ear canal.
[0002] For communication purposes, in particular for
wireless electronic communication between or from per-
sons exposed to a noisy environment, such as workers
in industrial plants, policemen, soldiers, firemen, etc., it
is desirable to have a sound pick-up system which is
capable at least to some extent to separate the user’s
voice from ambient noise, or generally ambient sound,
in order to improve the intelligibility of the person’s speech
to the listener, who may be one of the other persons
exposed to the noisy environment or who may be a re-
mote person.

[0003] A common approach to achieve such separa-
tion of a person’s voice is the use of a boom microphone,
i.e. a microphone which is placed close to the mouth,
carried by a headset, helmet or any other device worn
by the person. Such microphone selectively emphasizes
the near field around the mouth.

[0004] Otherapproaches are vibration pick-up devices
which are in direct contact with the throat, picking up the
vibrations of the vocal chord, or which are in direct contact
with the meatus wall or the outer ear canal, picking up
the vibrations of the head tissue (i.e. "bone conduction"
microphones) or which are in direct contact with the
cheek-bone.

[0005] Devices of these types are either fairly sensitive
to acoustic noise masking the speech or certain speech
sounds are poorly transmitted, especially the high fre-
quency consonant sounds necessary for good intelligi-
bility. Furthermore, for industrial applications boom mi-
crophones have the drawbacks that they limit the free-
dom of movement of the user and that, when combined
with a hearing protection device, they will affect the sta-
bility and hence the attenuation of the hearing protection
device. Bone-conduction microphones have the draw-
backs that they have a very limited audio bandwidth
which limits the intelligibility of the speech and that they
often have to be pressed fairly hard which causes dis-
comfort to the user.

[0006] US 6,661,901 B1 relates to an active hearing
protection system comprising an earplug with an outer
microphone for picking up ambient sound and an inner
microphone which is sealed with respect to ambient
sound but is open towards the inner part of the user’s ear
canal. In an operation mode in which separation of the
user’s voice from ambient noise is desired only the inner
microphone is activated while the outer microphone is
not, with the signal from the inner microphone being proc-
essed by an electronics unit integrated within the earplug
in order to make the user’s voice highly natural and in-
telligible, either for the user himself or his external com-
munication partners.

[0007] Anotherapproachisbasedonaso-called "blind
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source separation” (BSS) algorithm in order to separate
a person’s voice from background noise by correspond-
ing audio signal processing. In this respect, US
2003/0055535 A1 relates to the use of a BSS algorithm
for separating the voice of an operator of a vehicle wheel
alignment system with a voice audio interface from back-
ground noise by using a microphone array in order to
avoid the necessity to use a headset. US 2005/0060142
A1 relates in a more general manner to the use of two
spaced-apart microphones operated with a BSS algo-
rithm for voice separation from background noise in audio
applications.

[0008] It is an object of the invention to provide for a
system and a method for separation of a person’s voice
from ambient sound wherein good intelligibility of speech
is achieved while nevertheless discomfort to the person
is to be avoided as far as possible.

[0009] According to the invention this object is
achieved by a system as defined in claims 1 and 25, and
by corresponding methods as defined in claims 28 and
29, respectively.

[0010] The invention is beneficial in that, by using a
first microphone and a second microphone, wherein ac-
cording to the solution of claims 1 and 28 the first micro-
phoneis oriented outwardly towards the environmentand
the second microphone oriented inwardly towards the
user’s ear canal and according to the solution of claims
25 and 29 the first microphone is located at the right ear
and the second microphone is located at the left ear, and
by processing the audio signals from the first and second
microphone by a blind source separation algorithm, good
separation of the user’s voice from ambient sound with
resulting high intelligibility of the user's speech is
achieved without the need for additional restrictions re-
garding the location of the microphones, so that in par-
ticular the need for a boom microphone or a bone-con-
duction microphone can be avoided. In particular, by ori-
enting the first microphone towards the environment and
orienting the second microphone towards the user’s ear
canal or by locating the first microphone at the right ear
and the second microphone at the left ear these two mi-
crophones pick up sufficiently differently mixed signals
of the ambient sound and the user’s voice so that a BSS
algorithm will work efficiently.

[0011] Generally, blind source separation (also re-
ferred to as "independent component analysis" (ICA)) is
a technique for separating mixed source signals (com-
ponents) which are presumably statistically independent
from each other. In its simplified form, blind source sep-
aration applies an "un-mixing" matrix of weights to the
mixed signals, for example, multiplying the matrix with
the mixed signals, to produce separated signals. The
weights are assigned initial values, and then adjusted to
maximize joint entropy of the signals in order to minimize
information redundancy. This weight-adjusting and en-
tropy-increasing process is repeated until the information
redundancy of the signals is reduced to a minimum. Be-
cause this technique does not require information on the
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source of each signal, it is referred to as "blind source
separation”. An introduction to blind source separation
is found, for example, in US 2005/0060142 A1.

[0012] In the most simple cage, BSS is applied to two
different mixtures of two (acoustic) sources, wherein the
two different mixtures are obtained by using two spaced
apart microphones. Mixing of the two sources can be
represented by a matrix A, with the BSS algorithm cor-
responding mathematically to finding the inverse matrix
of A withoutknowing anything about the matrix nor about
the sources, except that they are statistically independ-
ent. In the case of a person’s voice mixed with back-
ground noise the latter assumption usually is valid. The
mixtures of the two sources could be different with re-
spect to amplitude and/or phase of the two sources. In
other words, by picking up sound signals with two differ-
ently oriented microphones the signal of each of these
microphones will correspond to a mixture which is differ-
ent with regard to the difference in amplitude and/or
phase of the two acoustic sources (i.e. user’s voice on
the one hand and ambient noise on the other hand). By
orienting one of the microphones outwardly towards the
environment and the other microphone inwardly to the
ear canal, a particularly large difference between the two
mixtures can be obtained in a simple and particularly
comfortable manner, i.e. no boom microphones or
bone-cunduction microphones which would cause dis-
comfort to the user need to be used.

[0013] According to one embodiment, the two micro-
phones are part of a hearing protection device. With such
a configuration, the microphones can be arranged such
that the ambient sound reaching the inwardly oriented
microphone is attenuated by the hearing protection de-
vice relative to ambient sound reaching the outwardly
oriented microphone. Although such hearing protection
device could be an earmuff, according to a preferred em-
bodiment the hearing protection device is an earplug
comprising a shell which is to be inserted at least partially
into the user’s ear canal. According to one embodiment,
the shell is a customized hard shell having an elasticity
from shore D85 to D65 and having an outer shape ac-
cording to the measured inner shape of the user’s outer
ear and ear canal. According to an alternative embodi-
ment, the shell is a generic soft shell capable of adapting
to the shape of the user’s outer ear and ear canal.
[0014] Preferably, the inwardly oriented microphone is
located at or is open to the inner part of the shell which
is to be inserted into the ear canal, with the inwardly ori-
ented microphone preferably being located at the inner
end of the shell or within a channel of the shell open to
the inner end of the shell.

[0015] Preferably, the outwardly oriented microphone
is located at or is open to the outer part of the shell which
is not to be inserted into the ear canal, with the outwardly
oriented microphone preferably being located at the outer
end of the shell or within a channel of the shell open to
the outer end of the shell.

[0016] If the hearing protection device is an earmuff,
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the first microphone is located at or is open to the outer
side of the earmuff and the second microphone is located
at or is open to the inner side of the earmuff.

[0017] In all embodiments, the device preferably com-
prises a speaker adapted to provide an external audio
signal to the user’s ear. Thereby bidirectional communi-
cation with the user is achieved. Preferably the speaker
is located at or is open to a portion of the device which
is to be worn within the user’s ear canal, whereby the
speaker is brought acoustically close to the user’s ear
drum so that good intelligibility of the sound provided by
the speaker is achieved even in noisy environments.
[0018] Usually the device will be binaural, i.e. it will
comprise one unit for the right ear and another unit for
the left ear. The speaker and the microphones may be
integrated in the same unit, i.e. in atleast one of the units,
or the speaker may be part of the unit for one ear and
the microphones may be part of the unit for the other ear.
[0019] According to one embodiment, the device may
be adapted to be worn completely within the user’s ear
canal, whereby the device can be more or less completely
hidden from the views of other persons. According to
other embodiments, the device may be any other kind of
a wired or wireless headset.

[0020] Preferably the audio signal processing unit is
integrated within the device. In an alternative embodi-
ment, the audio signal processing unit may be adapted
to be worn behind the user’s ear or somewhere at the
user’s body. In this case, although the device becomes
more handy, more space, and hence also more power,
is available for the audio signal processing unit, which
may reduce the costs an/or may improve the perform-
ance of the blind source separation. In such case, the
audio signhal processing unit may be connected to the
microphone either by wires, which is the most simple
solution, or via a wireless link, for example, a radio fre-
quency link such as Bluetooth link, an inductive link or
an infrared link, which solution would result in enhanced
wearing comfort for the user.

[0021] As a further alternative, the audio signal
processing unit could be designed to be located remote
from the user and is connected to the microphones via
aradio frequency link such as Bluetooth link. In this case,
there would be even less restrictions regarding the size
and power consumption of the audio signal processing
unit, which might resultin reduced costs and/or increased
performance of the blind source separation.

[0022] In allembodiments, the system preferably com-
prises a radio frequency transmitter for transmitting the
processed audio signal output of the audio signal
processing unit to a remote radio frequency receiver in
order to provide the user’s voice to another person. Ac-
cording to one embodiment, the radio frequency trans-
mitter is integrated within the audio signal processing
unit, i.e. the radio frequency transmitter may be either
integrated within the device or it may be adapted to be
worn behind the use’s ear or at the user’s body or it could
be even located remote from the user. However, in an
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alternative embodiment, the radio frequency transmitter
could be remote from the audio signal processing unit,
in which case the processed audio signal output of the
audio signal processing unit would be provided to a radio
frequency transmitter by wires or via a radio frequency
link, an inductive link or an infrared link. In this case the
location of the audio signal processing unit and the radio
frequency transmitter can be optimized independently
form each other.

[0023] Inallembodiments, the blind source separation
algorithm preferably works in the frequency domain, i.e.
the algorithm is simultaneously carried out in different
frequency bands/bins and the outcomes of these bands/
bins are combined in an appropriate way.

[0024] Inallembodiments, the blind source separation
algorithm preferably works with the assumption that the
sources are statistically independent, i.e. that the user’s
voice is independent of the ambient sound.

[0025] In the following, examples of the invention will
be explained in detail by reference to the attached draw-
ings.

shows a schematic view of a first em-
bodiment of a hearing protection ear-
plug system according to the invention
inserted into a person’s ear canal with
a block diagram of the most relevant
electronic components;

Fig. 1

shows a schematic view of a modified
embodiment of a hearing protection
earplug according to the invention;

Fig. 2

Figs. 3and 4  show further modified embodiments of

a system according to the invention;
Fig. 5 shows a modification of the embodi-
ment of Fig. 1; and
Fig. 6 shows a modification of the embodi-
ment of Fig. 5.

[0026] The system of Fig. 1 comprises a hearing pro-
tection earplug 10 which may have a hard shell with an
elasticity from shore D85 to shore D65, which is custom-
ized, i.e. it has an outer shape according to the individual
measured inner shape of the user’s outer ear and ear
canal. The hard shell may be manufactured by lay-
er-by-layer laser sintering of a powder material, for ex-
ample, polyamide powder, or by laser stereo-lithography
or photo-polymerization. An overview regarding such ad-
ditive layer-by-layer build-up processes for manufactur-
ing customized shells of hearing devices can be found,
for example, in US 2003/0133583 A1 or US 6,533,062
B1. The inner shape of the person’s ear canal and outer
ear can be measured, for example, by taking an impres-
sion which then undergoes laser scanning or by direct
laser scanning of the ear.
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[0027] Preferably the hard shell is designed such that
it provides for an acoustic attenuation, averaged over the
audible frequency range, of at least 10 dB when inserted
into the user’s ear canal.

[0028] Rather than having a customized hard shell,
earplug 10 may have a generic soft shell which adapts
to the shape of the users outer ear and ear canal due to
its elasticity.

[0029] In Fig. 1 the earplug 10 is shown to be inserted
with its inner end portion into a user’s ear canal 12. The
earplug 10 comprises an outer microphone M1, which is
located at the outer part of the earplug 10 and which is
open to the outer end 14 of the earplug 10 via a sound
channel 16, and an inner microphone M2, which is locat-
ed at the inner part of the earplug 10 and which is open
to the inner end 18 of the earplug 10 via a sound channel
20. The earplug 10 further comprises a speaker S which
is likewise located at the inner part of the earplug 10 and
is open to the inner end 18 via a sound channel 22. The
earplug 10 also includes a digital audio signal processing
unit 24 comprising a digital signal processor as well as
aradio frequency transmitter unit T1 and a radio frequen-
cy receiver unit R1. The audio signal processing unit 24
functionally includes a unit 26 for applying a blind source
separation algorithm to the audio signals provided by the
microphones M1 and M2. Itis evidentto the skilled person
that the earplug 10 includes additional electrical compo-
nents, such as amplifiers and analogue-to-digital con-
verters for the audio signals provided by the microphones
M1 and M2, a digital-to-analogue converter and an am-
plifier for the audio signal to be transformed into sound
by the speaker S, program and data memory compo-
nents for the audio signal processing unit 24, a battery
for power supply, a demodulator, a modulator, an anten-
na, etc., which are not shown in Fig. 1 for the sake of
simplicity.

[0030] The transmitter T1 of the earplug 10 is adapted
to transmit audio signals from the earplug 10 to a remote
receiver R2 via a radio link, while the receiver R1 of the
earplug 10 is adapted to receive audio signals from a
remote transmitter T2. The audio signals received by the
receiver R1 are demodulated and then undergo signal
processing in the audio sighal processing unit 24 as input
to the speaker Sin order to provide remote audio signals
to the user. Such remote audio signals could be the
speech of another person picked up by a microphone
whose outputis sentto the remote transmitter T2 by wires
or via, for example, a mobile telephone or mobile radio
device.

[0031] The audio signals provided by the microphones
M1 and M2 are passed as input to the blind source sep-
aration unit 26, in which a processed audio signal output
for the transmitter T1 is produced, with the processed
audio signal output consisting completely or at least es-
sentially of the user’s voice which has been separated
from the ambient sound by action of the blind source
separation algorithm carried out in the BSS unit 26. Such
BSS signal processing utilizes the fact that the sound
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mixtures picked up by the microphone M1 which is ori-
ented towards the environment and M2 which is oriented
towards the ear canal 12, respectively, consist - due to
the different orientation of the microphones M1 and M2
- of essentially different mixtures of the ambient sound
and the user’s voice, which are different regarding am-
plitude ratio of these two signal contributions or sources
(i.e. ambient sound on the one hand and user’s voice on
the other hand) and regarding phase difference of these
two signal contributions of the mixture.

[0032] The output signal of the BSS unit 26 is trans-
mitted via the transmitter T1 to the remote receiver R2
which usually will be connected to a remote speaker for
presenting the user’s voice to another person. The re-
mote speaker and the remote microphone connected to
the remote transmitter T2 could be part of an earpiece
or an earplug worn by another person, which may be
similar or identical to the earplug 10. Thereby in-the-ear
hearing protection devices with integrated communica-
tion function can be achieved. Such a system could be
usedby any persons who need to communicate in a noisy
environment, such as workers, soldiers, firemen, etc.
However, the remote receiver R2 also might serve for
communication via a mobile telephone or a mobile radio
device.

[0033] In general, the remote receiver R2 / transmitter
T2 could be a part of an interface of a standard wireless
communication device, such as a mobile telephone de-
vice or a mobile radio device Preferably, the wireless link
between the transmitter T1 / receiver R1 and the remote
receiver R2 / remote transmitter T2 is a Bluetooth link.
The remote receiver R2 / transmitter T2 then could be a
partof the Bluetooth interface of a standard wireless com-
munication device, such as a mobile telephone device
or a mobile radio device.

[0034] According to Fig. 1, the audio signal produced
by the microphones M1 and M2, which is used as input
to the BSS unit 26, in addition could undergo other audio
signal processing within the audio signal processing unit
24, for example, in order to provide the ambient sound
picked up by the microphone M1 to the speaker S for
enabling perception of desired ambient sounds during
times when the noise level is low so that the hearing
protection function provided by the earplug 10 is not
needed, or to provide for an in-situ measurement of the
actual acoustic attenuation provided by the earplug 10
when inserted into the user’s ear canal 12 by comparing
the sound levels measured by the microphones M1 and
M2.

[0035] In Fig. 2 a modified embodiment is shown,
whereinthe transmitter T1 andthe receiver R1 have been
removed from the earplug 10 and now are located in an
external unit 28 which is connected by wires 30 to the
earplug 10 and which is to be worn at an appropriate
location at the user’s body, for example behind the user’s
ear or somewhere within or below the user’s clothing, for
example, within a helmet. The external unit 28 may in-
clude further electrical components removed from the
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earplug 10, for example, the power supply battery.
[0036] In Fig. 3 a further modified embodiment is
shown, wherein not only the transmitter T1 and the re-
ceiver R1 (and the power supply battery) but in addition
also the audio signal processing unit 24 including the
BSS unit 26 has been removed from the earplug 10 and
is connected via corresponding wires to the microphones
M1 and M2 and the speaker S, respectively.

[0037] In Fig. 4 a still further modified embodiment is
shown, wherein the wire connection 30 between the ear-
plug 10 and the external unit 28 has been replaced by a
bidirectional wireless link 32, which is established by a
transmitter T3 and a receiver R3 located in the earplug
10 and a corresponding receiver R4 and transmitter T4
located in the external unit 28. The wireless link 32 could
be a radio frequency link, an inductive link or an infrared
link. If it is an inductive link, the external unit 28 would
have to be located relatively close to the earplug 10, for
example at a distance of not more than 20 cm. With an
RF link, the distance could be larger; in this case it would
be even be possible to locate the external unit 28 at a
position remote from the user’s body, for example, within
a distance of a few meters. Preferably the wireless link
32 of the embodiment of Fig. 4 is a Bluetooth link.
[0038] Although in the embodiments shown is Figs. 1
to 4 the speaker S is shown as being integrated in the
same earplug 10 as the microphones M1 and M2, in other
embodiments the speaker S may be provided at an ear-
plug other than the earplug at which the microphones M1
and M2 are provided.

[0039] Fig. 5 shows a modified version of the embod-
iment of Fig. 1, wherein the inwardly oriented second
microphone M2 is not part of the earplug 10 — as shown
in Fig. 1 — but rather is provided at the earplug 11 for
the other ear. The second microphone M2 is located at
the inner part of the earplug 11 and is open to the inner
end 18 of the earplug 11 via a sound channel 20. In ad-
dition, the earplug 11 further comprises a speaker S
which is likewise located at the inner part of the earplug
11 and is open to the inner end 18 via a sound channel
22. The microphone M2 and the speaker S of the earplug
11 are connected to the audio signal processing unit 24
located in the earplug 10 via a wire connection 40 which
be integrated in a mechanical connection (not shown)
between the earplugs 10 and 11 which may be provided
for preventing loss of the earplugs 10, 11.

[0040] According to a modification of the embodiment
of Fig. 5, the outwardly oriented first microphone M1 may
be provided at the earplug 11, while the inwardly oriented
second microphone M2 may be provided at the earplug
10 as in Fig. 1.

[0041] An alternative modification of the embodiment
of Fig. 5 is shown in Fig. 6, wherein both the first micro-
phone M1 of the earplug 10 and the second microphone
M2 of the earplug 11 are outwardly oriented. In this case
the differences in the sound mixtures picked up by the
microphone M1 of the earplug 10 and the microphone
M2 of the earplug 11 are due to the different location of
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the microphone M1 at one ear and the microphone M2
at the other ear (for example, a disturbing noise source
usually will be located closer to one of the two ears and
hence will contribute more strongly and with different
phase to the signal picked up by the microphone located
at that ear than to that located at the other ear).

[0042] According to a modification of the embodiment
of Fig. 6 both microphones M1 and M2 could be inwardly
oriented rather than outwardly oriented.

[0043] While Figs. 5 and 6 and the above-discussed
variants thereof are modifications of the embodiment of
Fig. 1, according to which both the audio signal process-
ing unit 24 and the transmitter T1 / receiver R1 are part
of the earplug 10, it is to be understood that the embod-
iments of Figs. 2 to 4 may be analogously modified, i.e.
by providing the second microphone M2 at the earplug
11 rather than at the earplug 10.

[0044] While the examples discussed so far relate to
an application of the communication system to hearing
protection earplugs, the invention also may be applied
to earmuffs serving as a hearing protection device orgen-
erally to any kind of headset, i.e. also to hearing devices
which do not provide for a hearing protection function.
For example, the headset may consist of a device with
a customized or a generic shell which is designed such
that it can be worn completely in the ear canal 12 (i.e. as
a "CIC device") and which serves exclusively communi-
cation purposes, for example, for security persons, po-
licemen, firemen, etc., i.e. for persons who are exposed
to a noisy environment, with the noise level, however,
being below a threshold value which would require the
use of hearing protection devices. Such CIC device gen-
erally could have the construction of the earplug of Fig.
1, however, without considerable acoustic attenuation
provided due to the material and the design of the shell,
and would be reduced in size so that it can be worn com-
pletely within the ear canal 12.

[0045] In general, the device need not be designed as
an earplug but it may rather be any kind of headset.

Claims

1. A system for separation of a user’s voice from am-
bient sound, comprising a device (10) to be worn at
the user’s ear or at least partly in the user’s ear canal
(12) comprising a first microphone (M1) oriented out-
wardly towards the environment and a second mi-
crophone (M2) oriented inwardly towards the user’s
ear canal, and an audio signal processing unit (24,
26) for processing audio signals from the first and
second microphone by a blind source separation al-
gorithm adapted to separate the user’s voice from
ambient sound.

2. The system of claim 1, wherein the device (10) is
designed as a hearing protection device.
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3.

10.

11.

12,

13.

14.

The system of claim 2, wherein the hearing protec-
tion device (10) is designed to provide for an acoustic
attenuation, averaged over the audible frequency
range, of at least 10 dB.

The system of claim 3, wherein the microphones
(M1, M2) are arranged such that ambient sound
reaching the second microphone (M2) is attenuated
by the hearing protection device (10) relative to am-
bient sound reaching the first microphone (M1).

The system of one of claims 2 to 4, wherein the hear-
ing protection device is an earplug (10) comprising
a shell which is to be inserted at least partially into
the user’s ear canal (12).

The system of claim 5, wherein the shell is a hard
shell having an elasticity from Shore D 85 to Shore
D 65 and having an outer shape according to the
measured inner shape of the user’s outer ear and
ear canal (12).

The system of one of claims 5 and 6, wherein the
second microphone (M2) is located at or is open to
the inner part of the shell which is to be inserted into
the ear canal (12).

The system of claim 7, wherein the second micro-
phone (M2} is located at the inner end of the shell or
within a channel (20) of the shell open to the inner
end of the shell.

The system of one of claims 5 to 8, wherein the first
microphone (M1) is located at or is open to the outer
part of the shell which is not to be inserted into the
ear canal (12).

The system of claim 9, wherein the second micro-
phone (M2) is located at the outer end of the shell
or within a channel (16) of the shell open to the outer
end of the shell.

The system of one of claims 1 to 4, wherein the hear-
ing protection device is an earmuff and wherein the
first microphone is located at or is open to the outer
side of the earmuff and the second microphone is
located at or is open to the inner side of the earmuff.

The system of one of the preceding claims, wherein
the device comprises a speaker (S) adapted to pro-
vide an external audio signal to the user’s ear.

The system of claim 12, wherein the speaker (S) is
located at or within a channel open to that end of the
device which is to be worn within the user’s ear canal.

The system of one of the preceding claims, wherein
the device is adapted to be worn completely within



Exhibit PA-C

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

11 EP 1 640 972 A1

the user’s ear canal.

The system of one of the preceding claims, wherein
the audio signal processing unit (24, 26) is integrated
within the device (10).

The system of one of claims 1 to 14, wherein the
audio signal processing unit (24, 26) is adapted to
be worn behind the user’ s ear or at the user’s body.

The system of claim 16, wherein the audio signal
processing unit (24, 26) is connected to the micro-
phones (M1, M2) by wires (30) or via a radio frequen-
cy link (32) such as a Bluetooth link, an inductive link
or an infrared link.

The system of one of claims 1 to 14, wherein the
audio signal processing unit (24, 26) is designed to
be located remote from the user and is connected
to the microphones (M1, M2) via a radio frequency
link (32) such as a Bluetooth link.

The system of one of the preceding claims, wherein
the system comprises a radio frequency transmitter
(T1) for transmitting the processed audio signal out-
put of the audio signal processing unit (24, 26) to a
remote radio frequency receiver (R2) in order to pro-
vide the user’s voice to another person.

The system of claim 19, wherein the remote radio
frequency receiver (R2) is part of a Bluetooth inter-
face of a mobile telephone or a mobile radio system.

The system of claim 19 or 20, wherein the radio fre-
quency transmitter (T1) is integrated with the audio
signal processing unit (24, 26).

The system of claim 19 or 20, wherein the radio fre-
quency transmitter (T1) is remote from the audio sig-
nal processing unit (24, 26) and wherein the proc-
essed audio signal output of the audio signal
processing unit is provided to the radio frequency
transmitter by wires (30) or via an inductive link.

The system of claim 12, wherein the system com-
prises a radio frequency receiver (R1) for receiving
the external audio signal from a remote radio fre-
quency transmitter (T2).

The system of claim 23, wherein the remote radio
frequency transmitter (T2) is part of a Bluetooth in-
terface of a mobile telephone or a mobile radio sys-
tem.

A system for separation of a user’s voice from am-
bient sound, comprising: afirstdevice (10) to be worn
at the user’s right ear or at least partly in the user’s
right ear canal (12), a second device (11) to be worn
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26.

27.

28.

29.

12

at the user’s left ear or at least partly in the user’s
left ear canal (12), the first device comprising a first
microphone (M1) and the second device comprising
a second microphone (M2), and an audio signal
processing unit (24, 26) for processing audio signals
from the first and second microphone by a blind
source separation algorithm adapted to separate the
user’s voice from ambient sound.

The system of claim 25, wherein one of the first mi-
crophone (M1) and second microphone (M2) is ori-
ented outwardly towards the environment and the
other one of the first microphone and second micro-
phone is oriented inwardly towards the user’s ear
canal (12).

The system of one of claims 25 and 26, wherein the
audio signal processing unit (24, 26) is located in
one of the first device (10) and the second device
(11) or is adapted to be worn behind the user’s ear
or at the user’s body or is designed to be located
remote from the user and is connected to the micro-
phonesvia aradio frequency link (32) such as aBlue-
tooth link.

A method for separation of a user’s voice from am-
bient sound, comprising:

providing the user with a device (10) to be worn
at a user’s ear or at least partly in the user’s ear
canal (12) and comprising a first microphone
(M1) oriented towards the environment and a
second microphone (M2) oriented towards the
user’s ear canal (12},

picking up sound by the first microphone to cre-
ate a first audio signal and by the second micro-
phone to create a second audio signal, and
processing the first and second audio signals by
a blind source separation algorithm in order to
produce a processed audio signal wherein the
user’s voice is separated from ambient sound.

A method for separation of a user’s voice from am-
bient sound, comprising:

providing the user with a first device (10) to be
worn at the user’s right ear or at least partly in
the user’s right ear canal (12) and a second de-
vice (11) to be worn at the user’s left ear or at
least partly in the user’s left ear canal (12), the
first device comprising a first microphone (M1)
and the second device comprising a second mi-
crophone (M2),

picking up sound by the first microphone to cre-
ate a first audio signal and by the second micro-
phone to create a second audio signal, and
processing the first and second audio signals by
a blind source separation algorithm in order to
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produce a processed audio signal wherein the
user’s voice is separated from ambient sound.

30. The method of one of claims 28 and 29, wherein the
blind source separation algorithm works in the fre-
quency domain.

31. The method of one of claims 28 to 30, wherein the
processed audio signal is provided to another person
via a wireless link such as a Bluetooth link.
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57) ABSTRACT

A headset that includes an input that receives an audio signal
from an electronic equipment, and at least one earpiece hav-
ing an electro-acoustic speaker for converting electrical sig-
nals to audible sound. The headset further includes at least
one microphone that receives ambient sound and converts the
ambient sound to an ambient sound signal. In addition, the
headset includes a processing circuit formed as an integral
unit with the input and the at least one earpiece. The process-
ing circuit includes circuitry that combines the audio signal
from the electronic equipment with the ambient sound signal
from the at least one microphone and provides the combined
signals to the at least one earpiece such that the electro-
acoustic speaker reproduces the ambient sound in combina-
tion with audio from the audio signal.

17 Claims, 5 Drawing Sheets
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1
HEADSET WITH AMBIENT SOUND

TECHNICAL FIELD OF THE INVENTION

The present invention relates generally to electronic equip-
ment, and more particularly to a headset for electronic equip-
ment.

DESCRIPTION OF THE RELATED ART

Electronic equipment such as portable electronic devices
have been popular for decades yet continue to increase in
popularity. Many modern portable electronic devices are
intended or suitable for recording or playback of acoustic
and/or video signals. For example, portable CD or DVD
players, MPEG players, MP-3 players, etc., provide a vast
variety of forms of personal entertainment. Whether audio
and/or video entertainment, there are numerous portable elec-
tronic devices to satisfy any user’s tastes.

Similarly, portable electronic devices in the form of mobile
phones, pagers, communicators, e.g., electronic organizers,
personal digital assistants (PDAs), smartphones or the like are
also becoming increasingly popular. Such devices allow a
user to communicate with others, store and manipulate data,
create text, etc., many times within the same device.

Depending on the particular application(s), oftentimes a
headset is used in combination with the portable electronic
device. The headset typically includes one or more loud-
speakers formed in respective earpiece housings that are
either placed within the ear (in-ear headphones) or over the
ear (over-the-ear headphones). A headset allows the user of a
mobile phone to engage in hands free discussion, for
example. In the case of media players, a headset allows a user
to enjoy a private listening experience without bothering oth-
ers.

Conventional headsets, however, do possess disadvan-
tages. The earpieces alone or in combination with the music
or other audio reproduced by the headset can completely
block out all other sounds from the environment. Typically,
the higher the volume of the audio being reproduced, the less
likely that outside environmental sounds will be recognized
by the user. While there are times the user may desire isolation
of this type, there also are times when the user’s inability to
hear these ambient sounds can be undesirable or even dan-
gerous. For example, a user wearing a headset while in traffic
may be unable to hear police or emergency equipment sirens,
thereby creating a potentially dangerous situation. In a social
situation, a user wearing a headset still may desire to hear
sound from his/her surroundings.

Headsets in the past have attempted to maintain ambient
sound in addition to the audio reproduced by the headsets.
Such headsets have included headsets with one or more
microphones designed to pick up ambient sounds. The ambi-
ent sounds are then combined with the audio signal and repro-
duced by the headsets.

Nevertheless, the aforementioned attempts have fallen
short insofar as providing a user with comfortable and con-
venient reproduction of ambient sound together with the
desired audio. For example, conventional headsets have been
limited with respect to their ability to be used with a variety of
types of electronic equipment. Moreover, conventional head-
sets have not provided the user with sufficient control as to the
combining of the ambient sound with the reproduced audio.
Still further, conventional headsets have restricted the user’s
ability to receive and appreciate the spatial characteristics of
the ambient sound.
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SUMMARY

In view of the aforementioned shortcomings associated
with conventional headsets, there is a strong need in the art for
a headset suitable for use with a variety of types of electronic
equipment. Additionally, there is a strong need in the art for a
headset that provides a user with the ability to control the
manner in which the ambient sound is combined with the
reproduced audio. Still further, there is a strong need in the art
for a headset that preserves the spatial characteristics of the
ambient sound.

According to an aspect of the invention, a headset for
reproducing audio is provided. The headset includes an input
that receives an audio signal from an electronic equipment,
and at least one earpiece having an electro-acoustic speaker
for converting electrical signals to audible sound. The headset
further includes at least one microphone that receives ambient
sound and converts the ambient sound to an ambient sound
signal. In addition, the headset includes a processing circuit
formed as an integral unit with the input and the at least one
earpiece. The processing circuit includes circuitry that com-
bines the audio signal from the electronic equipment with the
ambient sound signal from the at least one microphone and
provides the combined signals to the at least one earpiece
such that the electro-acoustic speaker reproduces the ambient
sound in combination with audio from the audio signal.

According to a particular aspect, the input includes an
electrical connector configured to connect directly to the elec-
tronic equipment.

In accordance with another aspect, the electrical connector
includes an audio plug type connector.

Accordingto still another aspect, the processing circuitry is
coupled to the electrical connector via a first audio cable and
to the at least one earpiece via a second audio cable, all of
which are part of the integral unit.

In still another aspect, the electronic equipment is a mobile
telephone.

Regarding another aspect, the input comprises a low-power
wireless interface that communicates with an interface
included in the electronic equipment.

According to still another aspect, the low-power wireless
interface is a Bluetooth interface.

With yet another aspect, the electronic equipment is a
mobile telephone.

Regarding a further aspect, the headset includes a pair of
earpieces each including an electro-acoustic speaker for
reproducing audio from the audio signal and the ambient
sound.

In accordance with another aspect, the headset includes a
pair of microphones each included in a respective one of the
pair of earpieces.

According to another aspect, the at least one earpiece is an
earbud-style earpiece.

In accordance with yet another aspect, the earbud-style
earpiece includes the at least one microphone.

In yet another aspect, the earbud-style earpiece is config-
ured to be inserted into an ear of a user with the microphone
positioned within a cavity formed by the auricle of the ear.

As for still another aspect, a headset for reproducing audio
is again provided. The headset includes an input that receives
an audio signal from an electronic equipment, at least one
earpiece having an electro-acoustic speaker for converting
electrical signals to audible sound, and at least one micro-
phone that receives ambient sound and converts the ambient
sound to an ambient sound signal. The headset further
includes a processing circuit, the processing circuit including
circuitry that combines the audio signal from the electronic
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equipment with the ambient sound signal from the at least one
microphone and provides the combined signals to the at least
one earpiece such that the electro-acoustic speaker repro-
duces the ambient sound in combination with audio from the
audio signal. The at least one earpiece includes the at least one
microphone, and the earpiece is configured to be inserted into
an ear of a user with the microphone positioned within a
cavity formed by the auricle of the ear.

According to another aspect, the headset includes a pair of
earpieces each including a respective electro-acoustic
speaker and corresponding microphone, the respective elec-
tro-acoustic speaker reproducing the ambient sound received
by the corresponding microphone.

In accordance with still another aspect, the processing cir-
cuit includes mixture circuitry adjustable by a user to adjust a
ratio by which the processing circuit combines the audio
signal and the ambient sound signal.

With still another aspect, the processing circuit includes
volume adjust circuitry adjustable by the user to adjust the
volume of the combined signals independently of the ratio.

As for still another aspect, the processing circuit includes
gain control circuitry that compensates for changes in ampli-
tude of the input signal such that the ratio remains constant.

Regarding another aspect, the processing circuit includes
bypass circuitry allowing the input signal to pass to the at least
one earpiece substantially without modification.

According to another aspect, the processing circuit is
formed as an integral unit with the input and the at least one
earpiece.

In accordance with another aspect of the invention, a head-
set for reproducing audio is provided that includes an input
that receives an audio signal from an electronic equipment
and at least one earpiece having an electro-acoustic speaker
for converting electrical signals to audible sound. The headset
also includes at least one microphone that receives ambient
sound and converts the ambient sound to an ambient sound
signal and a processing circuit. The processing circuit
includes circuitry that combines the audio signal from the
electronic equipment with the ambient sound signal from the
at least one microphone and provides the combined signals to
the at least one earpiece such that the electro-acoustic speaker
reproduces the ambient sound in combination with audio
from the audio signal. The processing circuit also includes
mixture circuitry adjustable by a user to adjust a ratio by
which the processing circuit combines the audio signal and
the ambient sound signal.

According to another aspect, the processing circuit
includes volume adjust circuitry adjustable by the user to
adjust the volume of the combined signals independently of
the ratio.

As for another aspect, the processing circuit includes gain
control circuitry that compensates for changes in amplitude
of the input signal such that the ratio remains constant.

In accordance with still another aspect, the processing cir-
cuitincludes bypass circuitry allowing the input signal to pass
to the at least one earpiece substantially without modification.

Regarding yet another aspect, the at least one earpiece
includes the at least one microphone, and the earpiece is
configured to be inserted into an ear of a user with the micro-
phone positioned within a cavity formed by the auricle of the
ear.

According to another aspect, the processing circuit is
formed as an integral unit with the input and the at least one
earpiece.

To the accomplishment of the foregoing and related ends,
the invention, then, comprises the features hereinafter fully
described and particularly pointed out in the claims. The
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following description and the annexed drawings set forth in
detail certain illustrative embodiments of the invention.
These embodiments are indicative, however, of but a few of
the various ways in which the principles of the invention may
be employed. Other objects, advantages and novel features of
the invention will become apparent from the following
detailed description of the invention when considered in con-
junction with the drawings.

It should be emphasized that the term “comprises/compris-
ing” when used in this specification is taken to specify the
presence of stated features, integers, steps or components but
does not preclude the presence or addition of one or more
other features, integers, steps, components or groups thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an environmental view of a mobile phone and
headset in accordance with an embodiment of the present
invention;

FIG. 2 is a cross-sectional view of an earbud including a
microphone positioned so as to be located within the cavity of
the auricle in accordance with an embodiment of the present
invention;

FIG. 3 is front view of a processor of a headset in accor-
dance with an embodiment of the present invention;

FIG. 4 is a simplified circuit diagram of the processor of
FIG. 3 in accordance with an embodiment of the present
invention; and

FIG. 5 is a simplified circuit diagram of a processor in
accordance with another embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF EMBODIMENTS

The present invention will now be described with reference
to the drawings, wherein like reference numerals are provided
for like elements throughout.

The term “electronic equipment” as referred to herein
includes personal portable electronics, including, but not lim-
ited to, media players of various formats such as digital music
players (e.g., CD, MP3, AC-3, .wma, etc.), video players
(e.g., DVD, MPEG, .wmv, etc.), picture players (e.g., JIPEG,
etc.). Electronic equipment includes traditional media players
such as CD and DVD players, as well as the increasingly
popular “flash memory” and “hard drive” type media players,
referring to the type of memory used to store various media
files. Electronic equipment includes dedicated media players
as well as multi-functional devices that include media play-
ers. Such multi-functional devices include portable radio
communication equipment. The term “portable radio com-
munication equipment”, also referred to herein as a “mobile
radio terminal”, includes all equipment such as mobile
phones, pagers, communicators, e.g., electronic organizers,
personal digital assistants (PDAs), smartphones or the like. In
the present application, the invention is described primarily in
the context of a mobile phone. However, it will be appreciated
that the invention is not intended to be limited to a mobile
phone and can be any type of electronic equipment. More-
over, although the invention is described primarily in the
context of listening to music via an electronic equipment such
as amobile telephone, it will be appreciated that the invention
more generally has application with any type of electronic
equipment for which sound is reproduced.

Referring initially to FIG. 1, an electronic equipment 10 is
shown in accordance with the present invention. In the exem-
plary embodiment described herein, the electronic equipment
is amobile phone 10. The mobile phone 10 is shown as having
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a “brick” or “block” design type housing, but it will be appre-
ciated that other type housings such as clamshell or slide-type
housings may be utilized without departing from the scope of
the invention.

The mobile phone 10 includes a display 14 and keypad 16.
As is conventional, the display 14 displays information to a
user such as operating state, time, phone numbers, contact
information, various navigational menus, etc., which enable
the user to utilize the various features of the mobile phone 10.
Similarly, the keypad 16 may be conventional in that it pro-
vides for a variety of user input operations. For example, the
keypad 16 typically includes alphanumeric keys for allowing
entry of alphanumeric information such as telephone num-
bers, phone lists, contact information, notes, etc. In addition,
the keypad 16 typically includes special function keys such as
a “call send” key 18 for initiating or answering a call, and a
“call end” key 20 for ending, or “hanging up” a call. Special
function keys may also include menu navigation keys 22aq,
22b and 22c¢, for example, for navigating through a menu
displayed on the display 14 to select different phone func-
tions, profiles, settings, etc., as is conventional. Other keys
included in the keypad 16 may include a volume key 24,
on/off power key 26, as well as various other keys such as a
web browser launch key, camera key, etc.

In the particular embodiment of FIG. 1, the mobile phone
10 includes the display 14 and separate keypad 16. In an
alternative embodiment, the display 14 may comprise a
touchscreen which itself includes one or more keys. In yet
another embodiment, the display 14 may comprise a touch-
screen that includes all or substantially all of the keys used to
operate the phone 10 so as to include a very limited keypad 16
or no keypad 16 at all. As will be appreciated, the particular
form and function of the keys included in the keypad 16 or
touchscreen/display 14 are not germane to the invention in its
broadest sense.

The mobile phone 10 is a multi-functional device that is
capable of carrying out various functions in addition to tra-
ditional mobile phone functions. For example, the mobile
phone 10 in accordance with the present invention also func-
tions as a media player. More specifically, the mobile phone
10 is capable of playing different types of media objects such
as audio files (e.g., MP3, .wma, AC-3), video files (e.g.,
MPEG, .wmv, etc.), still images (e.g., .pdf, JPEG, .bmp, etc.).
The media objects are typically stored in non-volatile
memory within the mobile phone 10. The mobile phone 10
reproduces audio files through a speaker 28 or an accessory
such as a stereo headset 30 in accordance with the present
invention. The stereo headset 30 may be plugged into or
otherwise connected to an audio output of the mobile phone
10 via an appropriate connector.

For reasons that will be explained more fully below, the
headset 30 overcomes the aforementioned shortcomings
associated with conventional headsets used with electronic
equipment having an audio output. For example, the headset
30 is suitable for use with a variety of types of electronic
equipment. The headset 30 does not necessarily rely on pro-
cessing circuitry and/or controls within the electronic equip-
ment 10 to provide a user with the ability to listen to repro-
duced audio yet still be able to hear ambient sound. Moreover,
the headset 30 provides a user with the ability to control the
manner in which the ambient sound is combined with the
reproduced audio. The user has the ability to control the
respective levels of the reproduced audio and ambient sound,
thereby allowing the user to adjust the listening experience to
his or her preference. Still further, the headset 30 preserves
the spatial characteristics of the ambient sound. As a result,
the user continues to be able to derive aspects such as the
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direction from which the ambient sound originates. These
features increase the safety and improve the listening experi-
ence of the user compared to conventional headsets.

The headset 30 in the exemplary embodiment includes an
input 32 for receiving an audio signal from the mobile phone
10. The input 32 may include a conventional audio jack/plug
or any other type of suitable electrical connector. Preferably
the audio signal is a stereo signal including audio for left and
right channels, although one will appreciate that the audio
signal may be a signal other than stereo (e.g., mono, multi-
channel, etc.).

Theheadset 30 further includes a processor 34 that receives
the audio signal from the input 32 via an audio cable 36. In
addition, the headset 30 includes a pair of earpieces 38
coupled to the processor 34 via an audio cable 40. Each ofthe
earpieces 38 is conventional in that the earpieces 38 each
include an electro-acoustic loudspeaker (not shown) within
the earpiece housing for converting electrical signals into
audio sound. The processor 34 provides the left and right
channel stereo signals from the output of the mobile phone 10
to the respective earpieces 38.

In the exemplary embodiment, the earpieces 38 are each
“in-the-ear” type earpieces such as an earbud 38 as is shown
in FIG. 2. As referred to herein, an “in-the-ear” type earpiece
38 is a type that a user wears generally within the cavity 42
formed by the auricle 44 of the ear. Earbuds 38 fit snuggly
within the cavity 42 and/or the opening 46 to the ear canal. In
contrast, an “outside-the-ear” type earpiece is an earpiece that
a user wears generally outside or on top of the cavity 42
formed by the auricle 44.

Continuing to refer to FIGS. 1 and 2, each earpiece 38
includes a microphone 50 for picking up ambient sound. The
microphone 50 is positioned within the earpiece housing such
that when the earpiece 38 is worn by the user, the microphone
50 is located within and exposed to the cavity 42 formed by
the auricle 44. Thus, as represented by arrows 52 in FIG. 2,
ambient sound waves collected by the auricle 44 are focused
generally towards the microphone 50. As a result, the micro-
phone 50 picks up ambient sound while preserving the spatial
characteristics of the sound. That is to say, the same way a
human is able to detect the direction from which sounds
originate based on the spacing and direction of the ears, the
microphones 50 pick up the same ambient sound. In contrast,
microphones located in over-the-ear type earpieces lose such
spatial characteristics. While the microphones continue to
remain spaced apart, the characteristics associated with the
direction of the ears is lost due to not being placed within the
cavity formed by the auricle 44.

FIG. 2 further illustrates how each earpiece 38 includes an
aforementioned loudspeaker 56. The loudspeaker 56 can be
of'any conventional type (e.g., piezoelectric element, etc.). As
is shown in FIG. 2, the loudspeaker 56 receives audio signals
from the processor 34 via the audio cable 40. Conversely, the
microphone 50 receives the ambient sound and converts such
sound into an ambient sound signal that is provided to the
processor 34 via the audio cable 40.

As will be explained in more detail below with respect to
FIGS. 3 and 4, the processor 34 functions to combine the
audio signal received from the mobile phone 10 with the
ambient sound signal provided by the respective microphones
50. The processor 34 then provides the combined signals to
the loudspeaker 56 in each earpiece 38. In such manner, each
earpiece 38 is capable of reproducing the audio signal from
the mobile phone 10 together with the ambient sound picked
up by the corresponding microphone 50. The spatial charac-
teristics of the ambient sound are therefore preserved.
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Referring again briefly to FIG. 1, the headset 30 in the
preferred embodiment is an integral, or self-contained unit.
Specifically, the input 32, processor 34 and earpieces 38 are
fixedly connected to one another via audio cables 36, 40.
Thus, the headset 30 represents a self-contained accessory
that is not necessarily dependent upon a particular electronic
equipment or any other accessory and/or attachment. The
headset 30 includes its own processor 34 that obtains the
ambient sound and combines the ambient sound with the
audio from the electronic equipment to provide the desired
listening experience.

Turning to FIG. 3, shown is an exemplary embodiment of
the processor 30. As will be explained in more detail below
with respect to FIG. 4, the processor 30 includes an on/off
switch 70 that allows the user to turn the processor 34 on and
off. In the on position, the headset 30 functions to pick up the
ambient sound and combine the ambient sound with the audio
signal from the mobile telephone 10 so that both may be heard
by the user. In the off position, the processor 34 essentially
routes the audio signal from the mobile telephone directly to
the earpieces 58 as in a conventional headset. The on/off
switch 70 is shown as a slide switch, but it will be appreciated
that virtually any type of suitable switch may be utilized
without departing from the scope of the invention.

The processor 34 also includes a volume control switch 72
and mix switch 74. The volume control switch 72 allows the
user to control the volume of the audio reproduced by the
headset 30 directly without having to adjust the output vol-
ume of the mobile phone 10. The mix switch 74 allows the
user to adjust a ratio by which the processor 34 combines the
audio signal from the mobile telephone 10 and the ambient
sound signal from the microphones 50. By controlling the
mix, the user can choose whether the earpieces 38 provide
more or less of the ambient sound in relation to the audio
signal. Depending on the situation, the user may choose to
block most or all of the environmental sounds (e.g., in a
crowded train) by substantially reducing the amount of ambi-
ent sound provided to the loudspeakers 56. The user may
choose to retain the ambient sound at a lower level in situa-
tions where it is desirable to maintain some contact with the
environment, albeit at a reduced level (e.g., while in traffic).
Still further, the user may choose to retain the ambient sound
at a higher level under circumstances where it is desirable to
retain complete contact with the environment (e.g., in one’s
living room).

The switches 72 and 74 as shown in FIG. 3 are membrane
switches that serve to adjust the volume and mix up or down
as a function of the particular arrow that is pressed. However,
those having ordinary skill in the art will readily appreciate
that virtually any other type suitable switch could also be used
without departing from the scope of the invention. For
example, switch 72 and/or switch 74 could be replaced with a
rotary switch, slide switch, etc. As will also be appreciated,
the switches 72 and/or 74 together with any or all of the
circuitry described herein may be analog circuitry, digital
circuitry, or any combination thereof. While the invention is
described herein primarily in the context of an analog design,
it will be readily appreciated that the circuitry could alter-
nately be implemented via digital design or a combination
thereof.

FIG. 4 is a schematic illustration of the processor 34. The
processor 34 is simplified so as to represent a single channel.
Those having ordinary skill in the art, however, will appreci-
ate that a stereo embodiment for handling left and right chan-
nel stereo signals provided to respective earpieces 38 involves
simply a duplication of the circuit shown in FIG. 4.
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The mobile phone 10 provides an audio signal to the pro-
cessor 34 via line 80 within the audio cable 36. The audio
signal on line 36 is input to an adder 82 included in the
processor 34. The output of the adder 82 is input to an adjust-
able gain amplifier 84 that amplifies the output of the adder
82. The output of the amplifier is provided to the earpieces 38
via line 86 within the audio cable 40.

Ambient sound picked up by the microphones 50 is input to
the processor 34 as an ambient sound signal on line 88 from
the audio cable 40. The ambient sound signal on line 88 is
input to an adjustable gain amplifier 90 so as to amplify the
ambient sound signal. The amplifier 90 outputs the ambient
sound signal into an adjustable gain amplifier 91 whose gain
is controlled using a level control switch in the form of the
aforementioned mix switch 74. The mix switch 74, in this
embodiment preferably a rheostat, controls the level of the
amplified ambient sound signal from the amplifier 91 that is
provided to another input of the adder 82.

Accordingly, the adder 82 functions to combine the ambi-
ent sound signal with the audio signal from the mobile phone
10. By way of adjusting the mix switch 74, the user can
control the relative amplitude or ratio of the ambient sound
signal to the audio signal as represented by the output of the
adder 82. Therefore, the user can control the degree to which
the ambient sound is represented in comparison to the audio
signal.

The volume switch 72, also preferably a rheostat in this
embodiment, functions to adjust the gain of the amplifier 84.
Accordingly, the user may control the gain of the amplifier 84
which amplifies the combined audio and ambient sound sig-
nals. As a result, the user may control the overall volume of
the sound reproduced by the headset.

In a preferred embodiment, the processor 34 may further
includes an optional level detector circuit 92 that serves to
detect the level of the audio signal received on line 80 from the
mobile phone 10. The level detector circuit 92 is designed to
output a gain control signal on line 94 that is proportional to
the level of the audio signal on line 80. The gain control signal
on line 94 serves to adjust the gain of the adjustable gain
amplifier 90. As a result, the processor 34 automatically
adjusts the level of the ambient sound signal in proportion to
changes in the level of the received audio signal. In this
manner, even if the user adjusts the audio output volume of
the mobile phone 10 or other electronic equipment, the mix
ratio of the audio signal and the ambient sound signal will
remain substantially constant. Although not shown, the level
detector 92 preferably includes a low-pass filter for smooth-
ing the response of the amplifier 90 (e.g., to avoid sudden
changes in the level of the ambient sound due to sudden
quiet/loud periods in the audio signal).

The processor 34 includes the aforementioned switch 70
which serves to turn power from a power supply 100 on and
off to the remaining circuitry. The power supply 100 prefer-
ably is self contained, such as a battery. Alternatively, the
processor 34 may be designed to receive power from the
electronic equipment itself. The switch 70 also may include
as a part thereof an optional switch 70a. The switch 70a is
normally open during operation (switch 70 is on) so as to
remain effectively an open circuit. When the switch 70 is off,
switch 70a becomes closed. As a result, the audio signal on
line 80 bypasses the circuitry within the processor 34 and is
output directly to the earpieces 38 on line 86.

Still further, the processor 34 may include a microphone
102 for picking up the voice of the user during hands-free
communication with the mobile phone 10 using the headset
30. The microphone 102 provides a voice signal to the mobile
phone 10 via line 104 using conventional techniques.
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FIG. 5 illustrates an alternative embodiment of the proces-
sor 34. In this embodiment, the input 32 is replaced by a
low-power wireless interface such as a Bluetooth transceiver
106. The Bluetooth transceiver 106 can be programmed to
carry out conventional communications between the headset
30 and the similarly equipped mobile phone 10 or other
electronic equipment. In such embodiment, there is no need
for an audio cable 36.

Furthermore, the embodiments described herein can be
modified without departing from the scope of the invention.
For example, while the processor 34 is shown as being part of
a housing connected in-line between the earpieces 38 and the
input 32, the processor 34 may instead be housed within part
of the jack forming the input 32 and/or within the housing of
the earpiece(s) 38. Alternatively, in a Bluetooth embodiment
the processor 34 may be incorporated within a small housing
designed to fit behind the ear of the user similar to known
Bluetooth headsets.

Although the invention has been shown and described with
respect to certain preferred embodiments, it is obvious that
equivalents and modifications will occur to others skilled in
the art upon the reading and understanding of the specifica-
tion. The present invention includes all such equivalents and
modifications, and is limited only by the scope of the follow-
ing claims.

The invention claimed is:

1. A headset for reproducing audio, comprising:

an input that receives an audio signal from an electronic

equipment;

at least one earpiece having an electro-acoustic speaker for

converting electrical signals to audible sound;

at least one microphone that receives ambient sound and

converts the ambient sound to an ambient sound signal;
and

a processing circuit formed as an integral unit with the

input and the at least one earpiece, the processing circuit
including circuitry that combines the audio signal from
the electronic equipment with the ambient sound signal
from the at least one microphone and provides the com-
bined signals to the at least one earpiece such that the
electro-acoustic speaker reproduces the ambient sound
in combination with audio from the audio signal,
wherein the processing circuit comprises mixture cir-
cuitry adjustable by a user to adjust a ratio by which the
processing circuit combines the audio signal and the
ambient sound signal, and the processing circuit com-
prises gain control circuitry that compensates for
changes in amplitude of the input signal such that the
ratio remains constant, and

wherein the at least one earpiece includes the at least one

microphone, and the earpiece is configured to be
inserted into an ear of a user with the microphone posi-
tioned within a cavity formed by the auricle of the ear.

2. The headset of claim 1, wherein the input comprises an
electrical connector configured to connect directly to the elec-
tronic equipment.

3. The headset of claim 2, wherein the electrical connector
comprises an audio plug type connector.

4. The headset of claim 2, wherein the processing circuitry
is coupled to the electrical connector via a first audio cable
and to the at least one earpiece via a second audio cable, all of
which are part of the integral unit.

5. The headset of claim 2, wherein the electronic equip-
ment is a mobile telephone.
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6. The headset of claim 1, wherein the input comprises a
low-power wireless interface that communicates with an
interface included in the electronic equipment.

7. The headset of claim 6, wherein the low-power wireless
interface is a Bluetooth interface.

8. The headset of claim 6, wherein the electronic equip-
ment is a mobile telephone.

9. The headset of claim 1, wherein the headset comprises a
pair of earpieces each including an electro-acoustic speaker
for reproducing audio from the audio signal and the ambient
sound.

10. The headset of claim 9, wherein the headset comprises
apair of microphones each included in a respective one of the
pair of earpieces.

11. The headset of claim 1, wherein the at least one ear-
piece is an earbud-style earpiece.

12. The headset of claim 1, further comprising a level
detector circuit to detect the level of the audio signal received
from the electronic equipment and output a gain control sig-
nal to adjust the level of the ambient sound signal in propor-
tion to changes in the level of the received audio signal.

13. A headset for reproducing audio, comprising:

an input that receives an audio signal from an electronic

equipment;

at least one earpiece having an electro-acoustic speaker for

converting electrical signals to audible sound,

at least one microphone that receives ambient sound and

converts the ambient sound to an ambient sound signal;
and

a processing circuit, the processing circuit including cir-

cuitry that combines the audio signal from the electronic
equipment with the ambient sound signal from the at
least one microphone and provides the combined signals
to the at least one earpiece such that the electro-acoustic
speaker reproduces the ambient sound in combination
with audio from the audio signal, wherein the processing
circuit comprises mixture circuitry adjustable by a user
to adjust a ratio by which the processing circuit com-
bines the audio signal and the ambient sound signal, and
the processing circuit comprises gain control circuitry
that compensates for changes in amplitude of the input
signal such that the ratio remains constant, and
wherein the at least one earpiece includes the at least one
microphone, and the earpiece is configured to be
inserted into an ear of a user with the microphone posi-
tioned within a cavity formed by the auricle of the ear.

14. The headset of claim 13, wherein the headset comprises
a pair of earpieces each including a respective electro-acous-
tic speaker and corresponding microphone, the respective
electro-acoustic speaker reproducing the ambient sound
received by the corresponding microphone.

15. The headset of claim 13, wherein the processing circuit
comprises bypass circuitry allowing the input signal to pass to
the at least one earpiece substantially without modification.

16. The headset of claim 13, wherein the processing circuit
is formed as an integral unit with the input and the at least one
earpiece.

17. The headset of claim 13, further comprising a level
detector circuit to detect the level of the audio signal received
from the electronic equipment and output a gain control sig-
nal to adjust the level of the ambient sound signal in propor-
tion to changes in the level of the received audio signal.
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MICROPHONE ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §§119 on
Provisional Application No. 60/215,068 filed on Jun. 30,
2000.

FIELD OF THE INVENTION

The present invention relates to a microphone assembly for
use in electronic communication devices. The microphone
assembly has at least one sound inlet port, at least one micro-
phone and at least one controlling means, such as a switch,
being an integrated part of the microphone assembly.

BACKGROUND OF THE INVENTION

In nearly all parts of the electronic industry there is a
constant striving toward developing smaller electronic com-
munication devices. This development demands a continuous
reduction in size for all components commonly utilised in the
electronic communication devices.

For example, in the hearing aid industry, the advent of
in-the-canal (ITC) type of hearing aids and completely-in-
the-canal (CIC) type of hearing aids is only rendered possible
because of constantly reductions in the size of the hearing
aids. Many users or potential users find it cosmetically attrac-
tive to wear an aid that may be completely contained within
the ear canal, since this renders the aid invisible, at least in a
majority of everyday situations.

Furthermore, hearing aids of the ITC and CIC types pro-
vide acoustical benefits compared to a behind-the-ear (BTE)
type of instrument. One benefit is improved directional hear-
ing due to a major part of the outer ear being left unblocked by
the ITC and CIC hearing aids, thereby preserving the natural
directional properties of the outer ear.

A further example is the mobile phones, where the size of
the mobile phones has been drastically reduced in recent
years, even though they provide an increasing number of
features.

Hearing aids as well as mobile phones and headsets are
usually provided with one or several controlling means, such
as push buttons, switches, etc., which may be located on a face
part of the housing. The controlling means may be adapted to
provide a number of functions, such as turning the electronic
communication device or a part thereof, such as the micro-
phone assembly, on/off, controlling a gain, changing between
a number of predetermined programs, and, in the example of
hearing aids, changing between a microphone signal and a
telecoil signal, etc.

Further, many electronic communication devices are pro-
vided with connection means so as to facilitate data commu-
nication between an external programming system and a pro-
cessor or memory device within the electronic
communication device.

In a hearing aid for example, the size of utilised compo-
nents, including the microphone, are constantly reduced so
that the available area of faceplate is constantly reduced.
Thereby, faceplate area occupied by the controlling and con-
nection means of the hearing aid is an increasing problem for
the further miniaturisation of ITC and CIC types of hearing
aids.

As the user of the hearing aid must be able to operate the
controlling means of the hearing aid this limits the possible
reduction in physical dimensions of the hearing aid control-
ling means.
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A number of different functions of the electronic commu-
nication devices may be implemented by the present micro-
phone assembly, such as turning a battery supply on/off,
adjusting a volume control or trimmer, selecting different
states and/or pre-set programs of the electronic communica-
tion device, such as selecting between a microphone and a
telecoil input signal in a hearing aid, etc., may be provided the
present electronic communication device.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an elec-
tronic communication device with a microphone assembly
that minimises the faceplate area required by the controlling
and connection means to solve the above-mentioned disad-
vantages.

According to a first aspect of the invention, the above-
mentioned and other objects are fulfilled by a microphone
assembly for mounting in an electronic communication
device, the microphone assembly comprising one or more
sound inlet port(s), one or more microphone(s) and one or
more controlling means, said controlling means being an
integrated part of the microphone assembly. The controlling
means may be positioned next to the sound inlet port on the
same surface part as the sound inlet port or, alternatively, the
sound inlet port and the controlling means may be positioned
at different surface parts of the microphone assembly.

The combination of the microphone assembly and the
sound inlet port with the controlling means, the assembly of
e.g. a hearing aid is eased as only one element comprising the
controlling means and the sound inlet port has to be fitted into
the hearing aid faceplate.

In a preferred embodiment of the present invention the
controlling means forms part of the one or more sound inlet
port(s). Hereby, the space requirements are heavily reduced
as only one element is to be positioned on a surface part of the
microphone assembly.

The one or more microphone(s) may comprise a direc-
tional microphone having at least two sound inlet spouts each
being connected to a sound inlet port, and/or comprise an
omni-directional microphone having at least one sound inlet
spout connected to a sound inlet port.

In an embodiment, one of the at least two inlet spouts ofthe
directional microphone may merge with the at least one inlet
spout of the omni-directional microphone into a combined
spout. Thus, the total number of spouts may be reduced from
three spouts to two spouts.

By combining a directional and an omni-directional micro-
phone in one assembly, the user has the possibility to change
between at least two modes; one directional mode if the user
only wants to hear sound from one preferred direction (e.g.
telephone conversation), and one omni-directional mode if
the user wants to hear sound from a plurality of directions
(e.g. in the traffic).

Each sound inlet port and/or each microphone may com-
prise controlling means for controlling the operation of the
whole electronic communication device and/or the operation
of the microphone.

The sound inlet spouts of the one or more directional
microphones and/or omni-directional microphones may be
combined with one or more spouts of external microphones
outside the assembly.

Thus, two, three or more microphones may be mounted in
one assembly, so that is possible to have a plurality of com-
bined microphones in e.g. a housing of a hearing aid. Com-
bining the microphones may reduce the number of sound
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inlets and controlling means. However, the number of con-
trolling means may depend on how many operations there
have to be controlled.

For example can two microphones with the same fre-
quency response be combined and used in directional appli-
cations. The controlling means may also be combined.

The controlling means may be positioned so as to facilitate
operation of the at least one controlling means by applying a
predetermined force to an integrated part of the microphone
assembly. The predetermined force may be any force, such as
force applied by the user of the electronic communication
device, such as shear stress or normal stress, such as torque,
etc.

The at least one controlling means may comprise one or
more switches, such as a push button, a turning knob, such as
a switch responsive to a force applied to tragus, etc. The
switch may be adapted to e.g. electrically connect and dis-
connect two externally accessible switch terminals or switch
between an on-state and an off-state of the microphone
assembly.

For example in a headset, the possibility of turning the
microphone assembly off at the microphone itself may be
very convenient to the headset user.

Furthermore, at least one of the controlling means may be
a volume control, so as to regulate e.g. the volume of the
sound reaching the user of a hearing aid or so as to regulate the
volume of an incoming call in a mobile telephone.

Still further, the controlling means may be adapted to pro-
vide at least one control signal adapted to control operations
of the electronic communication device. The control signal
may further be adapted to control operations of the micro-
phone assembly and other components of the assembly, such
as the one or more microphone(s).

The control signal may, for example, be adapted to power
the electronic communication device down and/or to activate
the electronic communication device.

The controlling means and control signal may be adapted
to control the calibration of the one or more microphone(s).

In a preferred embodiment, the switch is a push button
comprising at least a first and a second part positioned so that
at least a part of the first part is surrounded by at least a part of
the second part and the first part further being adapted to be
moved relative to the second part. By activating the push
button all or at least some of the above-mentioned function-
alities may be achieved.

The electronic communication device may comprise a
number of predetermined programs and the one or more
controlling means may then be adapted to provide a control
signal to switch the electronic communication device
between the number of predetermined programs. The prede-
termined programs may be stored in any memory, such as an
electronic memory, such as an EEPROM, etc. The memory
may be positioned in the microphone assembly or more pref-
erably in the electronic communication device.

In a hearing aid, for example, the predetermined programs
may be any listening programs so as to allow the user to select
a listening program specifically designed to the current
acoustical environment, i.e. to select one program for use in
the traffic and another program for telephone conversations
etc.

Another example is in a mobile phone, where the predeter-
mined programs may comprise any programming of the
mobile phone, such as for example adapting a dial tone
according to the situation: discrete when in meetings, louder
in the traffic, etc.

In order to minimise noise in the controlling means, the
controlling means may be adapted to control the switch, the
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volume control, etc, so that the controlled operation, i. e. the
switching, the volume level, etc., is performed smoothly. For
example, if the switch, the volume control, etc., induce a
change in capacity between two parts, the change may be read
by a circuit adapted to read the change(s) in capacitance
between the two parts, so that the control operation become
smooth without inducing unnecessary noise in the controlling
means.

The assembly may further comprise a connector compris-
ing one or more connection means, the connector and the one
or more connection means may form an integrated part of the
microphone assembly. Preferably, the connection means pro-
trudes from a surface part of the assembly.

Having the connector forming part of the microphone
assembly saves space as only the connection means may
protrude from a surface part of the microphone. Hereby, the
addition of for example an add-on adapter comprising the
connector is unnecessary, which makes it possible to manu-
facture the present microphone assembly with a width 1-2
mm less than the width of a conventional microphone and an
add-on adapter. Accordingly, the present microphone assem-
bly makes it possible to save a substantially area of the face
part of the hearing aid.

The electronic communication device may comprise one
or more processing means having a programming port, and
wherein a number of connection means in a first end is con-
nected to the programming port of the processing means and
in a second end is adapted to form operative connection to an
external programming system so that at least one communi-
cation channel is formed between the programming port and
the external programming system.

The processing means may not only program the whole
electronic communication device, but also the microphone(s)
or other components of the device. Preferably, the processing
means forms an integrated part of the microphone assembly
and/or the one or more microphone(s). Alternatively or addi-
tionally, the processing means may be located outside the
assembly.

The processing means and the controlling means may not
only be adapted to program, but also to calibrate the one or
more microphones. Thus, as the assembly may comprise two
or more microphones, it may also comprise two or more
processing means.

The microphone assembly may comprise processing
means for each of the microphones or for just some of them.
The processing means may comprise any processor, such as a
general purpose or a proprietary Digital Signal Processor
(DSP), and the communication channel may be provided by
means of a cable, by means of infra red radiation (IR), by
radio frequencies (RF), or by any other communication
means.

One communication channel may comprise a channel for
transmission of data signals between the processing means
and the external programming system. Furthermore, commu-
nication channels may be provided for the transmission of a
clock signal, a battery voltage, or to provide for grounding of
the electronic communication device. Still further, the data
signals may be communicated asynchronously or synchro-
nously between the external programming system and the
processor.

The external programming system may for example be a
programming system adapted to communicate and program a
hearing aid processor to adjust the hearing aid to optimally
compensate a hearing loss of the patient involved.
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The one or more connection means may be adapted to
provide contact to a power source, such as a battery, for the
microphone assembly. The assembly may comprise more
than one battery.

For example in a hearing aid, the battery terminals have
hitherto been cast in the faceplate. This is a complicated
process where the battery terminals must be provided in the
mould adding costs and complexity to the manufacturing
process. By adapting the battery connector to provide these
battery terminals forming part of the microphone assembly
therefore reduces the overall costs and complexity of the
hearing aid manufacturing.

Furthermore, the microphone assembly may contain one or
more moisture and/or contamination filter(s) forming part of
the controlling means. Typically, a moisture filter is provided
as a narrow-mesh net positioned just above the sound inlet.
By combining the moisture filter with the controlling means
the difficult positioning of the tiny net is avoided so that the
time and cost in assembling the microphone assembly is
reduced.

Still further, the microphone assembly may comprise one
or more damping grid(s) for controlling the frequency
response of the microphone(s). The damping grid may form
part of the controlling means and may, for example, form part
ofthe moisture filter. Depending upon the size of the grid and
particularly upon the size of the openings in the grid, the
frequency response of the microphone(s) may be controlled.
Having, for example, smaller holes in the grid will resultin a
more significant damping of the peak signal of the micro-
phone(s).

According to a second aspect of the invention the micro-
phone assembly may comprise a connector comprising one or
more connection means, and wherein the connector and the
connection means form an integrated part of the microphone
assembly. The one or more connection means may protrude
from a surface part of the microphone assembly or be located
inside the one or more microphone(s).

The one or more connection means may be adapted to
provide contact to a power source, such as a battery, for the
microphone assembly.

The electronic communication device may comprise one
or more processing means having a programming port, and
wherein a number of connection means in a first end is con-
nected to the programming port of the processing means and
in a second end is adapted to form operative connection to an
external programming system so that at least one communi-
cation channel is formed between the programming port and
the external programming system.

The microphone assembly according to the second aspect
may comprise any features and elements mentioned in con-
nection with the microphone assembly according to the first
aspect.

The microphone assembly according to the first and/or
second aspect may be mounted in any communication device,
such as mobile phones/terminals, headsets, assisting listening
devices, or hearing aids. The assembly may be used to other
devices than electronic communication devices, such as
audio recording devices.

According to a third aspect of the invention, a method for
controlling an electronic communication device comprising a
microphone assembly according to the first aspect, wherein
one or more of the controlling means is positioned in a frame
of the electronic communication device so as to facilitate
operation of the controlling means by a user of the electronic
communication device, the method comprising the steps of:

applying a predetermined force to an integrated part of the

microphone assembly,
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detecting a control signal in response to the applied force,
and

operating the processing means of the electronic commu-
nication device according to the detected control signal,
whereby the electronic communication device is oper-
ated according to the operation of the controlling means.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, a preferred embodiment of a microphone
assembly will be described with reference to the drawings,
wherein

FIG. 1 shows a microphone assembly according to a pre-
ferred embodiment of the present invention,

FIG. 2 shows the sound inlet port and the switch,

FIG. 3 is an exploded view of the microphone assembly,
and

FIG. 4 shows a microphone assembly and a connector
having three connection means.

DETAILED DESCRIPTION OF THE DRAWINGS

With reference to FIG. 1, a microphone assembly accord-
ing to a preferred embodiment of the present invention is
shown. In this preferred embodiment the controlling means is
a push button.

In the microphone housing 1 three terminals are provided:
a terminal 2 for grounding the microphone, a terminal 3
connected to e.g. the battery voltage or aregulated supply, and
a terminal 4 for signal out (i.e. sound out).

The sound inlet port 5 is positioned on top of the micro-
phone on a surface part 15 of the microphone, and comprises
afirst sound inlet part 6 having a form so as to allow the sound
to proceed to a sound inlet aperture (see FIG. 3) in the micro-
phone housing 1. The sound inlet part may for example be
provided with a number of channels 7 allowing the sound to
proceed to the sound inlet aperture. The sound inlet port 5
further comprises a second casing part 8 surrounding at least
part of the first sound inlet part 6. The first sound inlet part 6
may be movable relative to the second casing part 8, and the
second casing part may further surround a spring 9. The
spring may be fabricated of a metal, such as copper, such as
steel, etc, or of a suitable plastic material.

FIG. 2 shows the controlling means corresponding to the
sound inlet port 5 comprising the first sound inlet part 6
having sound channels 7 and the second casing part 8. By
controlling the size and/or amount of the channels 7, the
damping of the microphone signal may be controlled.
Hereby, no external damping grid need to be applied, result-
ing in a cost effective and less complex design of the micro-
phone.

Furthermore, if, for example, the first sound inlet part 6 is
performed in a conductive material, preferably a material
having a low conductivity, then movement of the first sound
inlet part 6 in relation to the microphone housing 1 and/or a
switch contact would induce a change in capacitance. Hereby,
a smooth operation of the controlling means is obtained. The
change in capacitance may be read by a reasonable simple IC,
not shown.

InFIG. 3, an exploded view of the microphone assembly is
shown. The microphone assembly comprises a second casing
part 8, a first sound inlet part 6, a contact plate 10, a spring 9,
and a sound inlet spout 11 positioned above a sound inlet
aperture 12 in the microphone housing 1. Two wires 13, 14 are
in a first end connected to the sound inlet spout, and when the
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parts constituting the microphone assembly are assembled,
the depression of the first sound inlet part connects/discon-
nects the wires 13 and 14.

The connection/disconnection of the wires 13 and 14 may
provide a simple connection/disconnection of the hearing aid
battery (not shown), so that the hearing aid is turned on/off
accordingly.

In a further example, the connection/disconnection of the
wires 13 and 14 may trigger a control signal to be sent. A
second end of the wire 13 may for example be grounded
whereas a second end of the wire 14 may be connected to a
processor, such as a DSP. The processor may then read the
control signal provided by the wire 14. The control signal may
for example be logic “0” or low as long as the push button is
not depressed, i.e. the wires 13 and 14 are not connected.
When the push button is depressed, the wires 13 and 14 are
connected providing a pulse in the control signal as the con-
trol signal is changed to logic “1” or high. Now, the processor
may respond either to a rising edge of the pulse, or to a falling
edge of the pulse. Alternatively, the processor may be adapted
to respond to the logic level of the control signal.

The processor may then be adapted to, for example, change
between prestored programs when the rising edge of a pulse
is sensed, or the gain of the hearing aid may be lowered in
proportion to the sensed duration of a particular logic state of
the control signal.

FIG. 4 shows a microphone assembly according to the
second aspect of the invention. In the microphone housing 1,
three terminals 2, 3 and 4 are provided as in FIG. 1.

Furthermore, a connector 20 having three connection
means 21, 22 and 23 are provided. These terminals 21, 22 and
23 are in a first end connected to a programming port (not
shown) of a processor and are in a second end adapted to form
operative connection to an external programming system (not
shown) so that a communication channels with signals
DATA, CLOCK and GND are formed between the program-
ming port and the external programming system.

The communication channels may be provided by means
of a cable, by means of infra red radiation (IR), by radio
frequencies (RF), or by any other communication means.

Alternatively, four connection means may be provided in
the present microphone assembly so that a conductor for the
providing the battery voltage is included. In another alterna-
tive the clock signal may be omitted and asynchronous data
transmission between the processor and the programming
system provided.

In this preferred embodiment the external programming
system is a programming system adapted to adjust each indi-
vidual hearing aid according to the hearing loss of the patient
involved.

Alternatively or concurrently, two connection means, such
as flat springs, may be adapted to provide contact to a power
source, such as a battery, for the hearing aid.

The invention claimed is:

1. A microphone assembly including a casing mounted in
an electronic communication device, the microphone assem-
bly comprising:

one or more sound inlet ports,

one or more microphones within the casing,

one or more channels for allowing sound to pass through

the one or more sound inlet ports to the one or more
microphones, and

one or more electrical controlling devices within the casing

that can be operated by a user for selectively controlling
the operation of the assembly,
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wherein the one or more sound inlet ports, the one or more
microphones and the one or more electrical controlling
devices are combined to form an integrated microphone
assembly, and

wherein the one or more electrical controlling devices form

part of the one or more sound inlet ports and can be
operated by the user without affecting a configuration of
any of the one or more sound inlet ports, any of the one
or more channels and any path the sound will follow
from the one or more sound inlet ports to the one or more
microphones.

2. A microphone assembly according to claim 1, wherein
the one or more microphones comprises a directional micro-
phone having a sound inlet spout connected to a sound inlet
port.

3. A microphone assembly according to claim 1, wherein
the one or more microphones comprises an omni-directional
microphone having at least one sound inlet spout connected to
a sound inlet port.

4. A microphone assembly according to claim 1, wherein
each sound inlet port or each microphone comprises electrical
controlling devices.

5. A microphone assembly according to claim 1, wherein
the electrical controlling devices is positioned so as to facili-
tate operation by applying a force to the integrated micro-
phone assembly.

6. A microphone assembly according to claim 5, wherein
the operations of the electronic communication device com-
prises powering the electronic communication device down
and/or activating the electronic communication device.

7. A microphone assembly according to claim 1, wherein
the electrical controlling device comprises a switch.

8. A microphone assembly according to claim 7, wherein at
least one of the electrical controlling device is adapted to
switch between an on-state and an off-state of the microphone
assembly.

9. A microphone assembly according to claim 1, wherein
the controlling means is adapted to provide at least one con-
trol signal.

10. A microphone assembly according to claim 9, wherein
the at least one control signal is adapted to control operations
of the electronic communication device.

11. A microphone assembly according to claim 9, wherein
the at least one control signal is further adapted to control
operations of the microphone assembly.

12. A microphone assembly according to claim 9, wherein
the electronic communication device comprises a number of
predetermined programs and wherein the one or more con-
trolling means is adapted to provide a control signal to switch
the electronic communication device between the number of
predetermined programs.

13. A microphone assembly according to claim 1, wherein
the electrical controlling device is adapted to control calibra-
tion of the one or more microphones.

14. A microphone assembly according to claim 1, wherein
the microphone assembly further comprises a connector com-
prising one or more connection means, the connector and the
connection means form an integrated part of the microphone
assembly.

15. A microphone assembly according to claim 14,
wherein the electronic communication device comprises one
or more processing means having a programming port, and
wherein a number of connection means, in a first end, is
connected to the programming port of the processing means
and, in a second end, is adapted to form operative connection
to an external programming system so that at least one com-
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munication channel is formed between the programming port
and the external programming system.

16. A microphone assembly according to claim 15,
wherein the processing means is adapted to program the
electronic communication device and/or the one or more
microphone(s).

17. A microphone assembly according to claim 15,
wherein the processing means forms an integrated part of the
microphone assembly or the one or more microphone(s).

18. A microphone assembly according to claim 15, and
comprising processing means for each of the microphone.

19. A microphone assembly according to claim 15,
wherein the processing means comprises a Digital Signal
Processor.

20. A microphone assembly according to claim 15,
wherein the at least one communication channel is provided
by means of a cable, by means of infra red radiation (IR), or
by radio frequencies (RF).

21. A microphone assembly according to claim 15,
wherein the at least one communication channel comprises a
channel for transmission of data signals between the process-
ing means and the external programming system.

22. A method for controlling an electronic communication
device comprising a microphone assembly according to
claim 15, wherein one or more of the controlling means is
positioned in a frame of the electronic communication device
s0 as to facilitate operation of the controlling means by a user
of'the electronic communication device, the method compris-
ing the steps of: applying a predetermined force to an inte-
grated part of the microphone assembly, detecting a control
signal in response to the applied force, and operating the
processing means of the electronic communication device
according to the detected control signal, whereby the elec-
tronic communication device is operated according to the
operation of the controlling means.

23. A microphone assembly according to claim 14,
wherein at least one connection means is adapted to provide
contact to a power source for the microphone assembly.

24. A microphone assembly according to claim 23,
wherein the power source is a battery.

25. A hearing aid, a mobile phone and/or a headset com-
prising a microphone assembly according to claim 1.

26. The microphone assembly according to claim 1,
wherein the electrical controlling device includes a user oper-
able actuator having a generally rounded outer configuration.

27. A microphone assembly for mounting in an electronic
communication device, the microphone assembly compris-
ing:

a microphone housing;

a sound inlet port for passing sound to the microphone

housing;
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a channel for allowing sound to pass through the sound

inlet port to a microphone, and

wherein an electrical controlling device forming at least

part of the sound inlet port, the electrical controlling
device being operable by a user for selectively control-
ling operation of the microphone assembly and without
affecting any path the sound will follow from the sound
inlet port to the microphone housing.

28. The microphone assembly set forth in claim 27,
wherein the electrical controlling device is disposed at least
partly within the sound inlet port.

29. The microphone assembly set forth in claim 27,
wherein the electrical controlling device includes a first part
and a second part, the first part of the electrical controlling
device being movable relative to both the second part of the
electrical controlling device and the microphone housing.

30. The microphone assembly set forth in claim 29,
wherein the first part of the electrical controlling device
includes channels for allowing sound to pass through the
sound inlet port to the microphone housing.

31. The microphone assembly set forth in claim 30,
wherein the first part of the electrical controlling device
includes a push button.

32. The microphone assembly set forth in claim 27,
wherein the electrical controlling device includes channels
that extend at least partly into the sound inlet port for allowing
sound to pass through the sound inlet port to the microphone
housing.

33. The microphone assembly set forth in claim 27,
wherein the microphone housing includes an outer surface
and an inlet formed in the outer surface, the sound inlet port
being disposed adjacent the outer surface of the microphone
housing generally over the inlet for passing sound to the
microphone housing.

34. The microphone assembly set forth in claim 27,
wherein the electrical controlling device includes an actuator
having a generally rounded outer configuration.

35. A microphone assembly for mounting in an electronic
communication device, the microphone assembly having a
sound inlet port, and an electrical controlling device that can
be operated by a user for selectively controlling the operation
of the assembly and without affecting any path a sound will
follow from the sound inlet port to the assembly, said sound
inlet port and said electrical controlling device being com-
bined to form an integrated microphone assembly, wherein
the electrical controlling device forms part of the sound inlet
port, and wherein the electrical controlling device includes a
user operable actuator having a generally rounded outer con-
figuration.
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AMBIENT-AWARE HEADSET

FIELD OF THE INVENTION

[0001] The field of the invention relates generally to a
headset and specifically to a headset having a mixer to
process ambient sound.

BACKGROUND

[0002] Headsets and earphones are becoming increasingly
popular with the mushrooming in the number and type of
portable electronic devices. A headset eliminates the need of
the headset wearer to hold a speaker, such as a telephone
“receiver” to his ear in order to hear the audio sound or voice
being emitted by the speaker. The wearer can thus listen to
audio emitted from an electronic device while keeping one
or both hands free to do other things.

[0003] One problem, however, with conventional headsets
is that they do not restrict outside or “ambient” noise from
being heard by the headset wearer. In an attempt to solve this
problem, various types of “noise cancellation” headphones
have been produced. Noise cancellation headphones gener-
ate “anti-noise” waves to “cancel” ambient noise, such as
airplane cabin noise. Such headphones can allow the wearer
to simultaneously listen to another audio source, such as a
personal CD player, through the headphones and also to
adjust ambient noise reduction. However, noise cancellation
headphones should not be used in certain situations because
of the potential dangers of the headset wearer not hearing
ambient noise adequately, such as in the case of driving an
automobile. If, on the other hand, the headset wearer opts to
reduce the level of ambient noise reduction so that he may
better hear ambient noise, then, the headset may not filter
ambient sounds sufficiently for such purposes as carrying on
a wireless telephone conversation. Thus, using a state of the
art headset, the headset wearer is limited in how and where
he can use his headset.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a simplified block diagram of one
embodiment of an ambient-aware headset according to the
present invention.

[0005] FIG. 2 is a block diagram of another embodiment
of an ambient-aware headset.

[0006] FIG. 3 is a flow diagram of one embodiment of a
method for mixing an external audio signal and an ambient
audio signal according to a specified relationship.

[0007] FIG. 4 is a flow diagram of another embodiment of
a method for mixing an external audio signal and an ambient
audio signal according to a specified relationship.

[0008] FIG. 5 is a diagram of a system-level overview of
an embodiment of the invention.

[0009] FIG. 6 is a diagram of an operating environment
suitable for practicing the invention.

[0010] FIG. 7 is a diagram of a computer-readable media,
which may be used within an operating environment, such
as the environment of FIG. 6, according to one embodiment
of the present invention.

DETAILED DESCRIPTION

[0011] An ambient-aware headset is described. In the
following description, for purposes of explanation, numer-
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ous specific details are set forth in order to provide a
thorough understanding of the invention. However, it will be
apparent to one with ordinary skill in the art that these
specific details need not be used to practice the present
invention. In other instances, well-known structures and
devices are shown in block diagram form in order to avoid
unnecessarily obscuring the present invention.

[0012] A mixer coupled to an external audio source
receives an external audio signal. The mixer is also coupled
to an ambient audio source to receive an ambient audio
signal. The mixer mixes the external audio signal and the
ambient audio signal according to a specified relationship. A
speaker coupled to the mixer emits the external audio signal
and the ambient audio signal into an ear canal of a user after
the external audio signal and the ambient audio signal have
been mixed by the mixer. An ear canal is a narrow tube like
passage through which sound enters the ear. Use of an
ambient aware headset may enable a headset wearer to
interact more seamlessly between physical space and cyber-
space. The headset will allow the headset wearer to select the
degree to which he will participate in an activity in physical
space as opposed to an activity in cyberspace.

[0013] The term “headset” means a device consisting of
one or more earphones with a headband for holding them
over the ears and sometimes with a mouthpiece attached. It
will be appreciated by one skilled in the art that there is no
particular physical configuration for the headset described
herein. Rather, any configuration which enables the headset
wearer to hear an incoming audio signal is contemplated.
Such configurations are not limited to those having a head-
band; a single earpiece inserted directly into the ear of the
wearer is also contemplated. The term “user” is used inter-
changeably with the terms “wearer” and “headset wearer.”

[0014] The term “ambient” means of the surrounding area
or environment. Thus, “ambient sound” refers to sounds or
noises audible within the area surrounding the headset
wearer. Ambient sound includes voices and background
noise, but the term is not so limited.

[0015] FIG. 1 is a simplified block diagram of one
embodiment of an ambient-aware headset according to the
present invention. It will be appreciated that the headset may
operate in the context of network environment, such as the
environment of FIG. 5. In one embodiment, headset 150 is
comprised of mixer 130, ambient audio source 120 and
speaker 140. External audio source 110 is coupled to mixer
130. External audio source may be a telephone, a audio
playing device or a personal electronic device, but the
invention is not so limited. Ambient audio source 120 is also
coupled to mixer 130. Ambient audio source 120 may be a
microphone to capture ambient sound, but the invention is
not so limited. Mixer 130 mixes an external audio signal
generated by external audio source 110 and an ambient
audio signal communicated ambient audio source 120 to
mixer 130 according to a specified relationship. In one
embodiment, the specified relationship is determined by a
preference input by the user. In another embodiment, mixer
130 further comprises a digital signal processor (DSP) to
process the ambient audio signal and external audio signal
digitally. Mixer 130 is further coupled to speaker 140.
Speaker 140 emits the external audio signal and the ambient
audio signal into an ear canal of a user after the external
audio signal and the ambient audio signal have been mixed
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by the mixer 130. In one embodiment, ambient audio source
120, mixer 130, and speaker 140 are an integrated assembly.

[0016] FIG. 2 is a block diagram of another embodiment
of an ambient-aware headset. In one embodiment, headset
250 is composed of mixer 130, ambient audio source 120,
noise filter 210, hearing compensator 220, blocker 230,
speaker 140 and user audio preference interface (UAPI) 240.
Noise filter 210 is coupled to ambient audio source 120 to
filter noise from the ambient audio signal. In one embodi-
ment, the noise is filtered according to an audio preference
asserted by the user. The audio preference may be asserted
by the user at a user audio preference interface (UAPI) 240.
In another embodiment, the UAPI 240 is coupled to the
mixer 130 to receive an audio preference from the user, the
audio preference being used to determine the specified
relationship according to which the external audio signal and
the ambient audio signal are mixed by mixer 130. Hearing
compensator 220 is coupled to mixer 130. Hearing compen-
sator 220 compensates for a hearing defect of the user. In one
embodiment, the hearing defect is compensated for accord-
ing to an audio preference asserted by the user. The audio
preference may be asserted by the user at the UAPI 240.
Blocker 230 is coupled to speaker 140. Blocker 230 prevents
entrance of the ambient audio signal that was not mixed by
the mixer from entering the ear canal of the user. In one
embodiment, blocker 230 is a component of speaker 140.

[0017] In one embodiment where the mixer 130 further
comprises a digital signal processor to process the ambient
audio signal and the external audio signal digitally, the DSP
may have a noise filter to filter noise coupled to the ambient
audio source 120 to filter noise from the ambient audio
signal and/or a hearing compensator coupled to the mixer
130 to compensate for a hearing defect of the user.

[0018] In one embodiment, the headset further comprises
a second microphone coupled to the external audio source
for transmitting an outgoing audio signal from the user to the
external audio source. For example, the headset may have a
microphone for capturing the speech of the headset wearer
in a wireless telephone conversation.

[0019] FIG. 3 is a flow diagram of one embodiment of a
method for mixing an external audio signal and an ambient
audio signal according to a specified relationship. At block
310, an external audio signal is received from an external
audio source. At block 320, an ambient audio signal is
received. At block 330, the external audio signal and ambi-
ent audio signal are mixed according to a specified relation-
ship. In one embodiment, the specified relationship is pre-
determined by a preference input by a user. At block 340, the
external audio signal and the ambient audio signal are
emitted into the ear canal of a user after the external audio
signal and the ambient audio signal have been mixed accord-
ing to the specified relationship.

[0020] FIG. 4 is a flow diagram of another embodiment of
a method for mixing an external audio signal and an ambient
audio signal according to a specified relationship. At block
410, an external audio signal is received from an external
audio source. At block 420, an ambient audio signal is
received. At block 430, the external audio signal and ambi-
ent audio signal are mixed according to a specified relation-
ship. In one embodiment, the specified relationship is pre-
determined by a preference input by a user. At block 440, the
external audio signal and the ambient audio signal are
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emitted into the ear canal of the user after the external audio
signal and the ambient audio signal have been mixed accord-
ing to the specified relationship. At block 450, entrance to
the ear canal of the user by the ambient audio signal that has
not been mixed according to the specified relationship is
blocked. At block 460, noise is filtered from the ambient
audio signal. In one embodiment, the filtering is performed
according to a preference input by the user. This preference
may be pre-defined by the user. At block 470, compensation
is made for a hearing defect of the user. In one embodiment,
the compensation is performed according to a preference
input by the user. In another embodiment, the compensation
is performed according to a preference input by a medical
professional. At block 480, an outgoing audio signal is
transmitted from the user to the external audio source.

[0021] In one embodiment, the mixing further comprises
mixing in digital form using a digital signal processor
(DSP). In another embodiment, the noise filtering is per-
formed by a DSP. In yet another embodiment, the hearing
compensation is performed by the DSP.

[0022] It will be appreciated that the preferences used to
modify the audio system before it enters the ear canal may
be pre-defined by the headset wearer or any other person.

[0023] FIG. 5 is a diagram of a system-level overview of
an embodiment of the invention. Ambient-aware headset
250 is coupled to external audio source 110 to receive an
external audio signal. Ambient-aware headset 250 also
receives an ambient audio signal. Ambient-aware headset
250 is also coupled to second microphone 530 to transmit an
outgoing audio signal from the headset wearer to external
audio source 110. Communication device 510 is communi-
catively coupled to external audio source 110 and ambient-
aware headset 250 to communicate audio data. Communi-
cation device 510 may be a wireless telephone transmission
tower or a wireless audio data transmission tower, but the
invention is not so limited. Communication device 510 and
ambient-aware headset 250 may also be communicatively
coupled to user interface terminal 520. User interface ter-
minal 520 may store or relay audio data between commu-
nication device 510 and ambient-aware headset 250. User
interface terminal 520 may be a personal computer, but the
invention is not so limited.

[0024] In one embodiment, a user wearing headset 250
carries on a wireless telephone conversation in which the
incoming voice is received at headset 250 via external audio
source 110 where external audio source 110 is a wireless
phone. The user’s voice is captured by second microphone
530 and communicated to external audio source 110. Exter-
nal audio source 110 communicates incoming and outgoing
voice streams with communication device 510.

[0025] FIG. 6 shows one example of a typical computer
system which may be used with the present invention. Note
that while FIG. 6 illustrates various components of a com-
puter system, it is not intended to represent any particular
architecture or manner of interconnecting the components as
such details are not germane to the present invention. It will
also be appreciated that network computers and other data
processing systems which have fewer components or per-
haps more components may also be used with the present
invention.

[0026] As shown in FIG. 6, the computer system 601,
which is a form of a data processing system, includes a bus
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602 which is coupled to a microprocessor 603 and a ROM
607 and volatile RAM 605 and a non-volatile memory 606.
The microprocessor 603 is coupled to cache memory 604 as
shown in the example of FIG. 6. The bus 602 interconnects
these various components together and also interconnects
these components 603, 604, 605, and 606 to a display
controller and display device 608 and to peripheral devices
such as input/output (I/O) devices which may be ambient-
aware headsets, mice, keyboards, modems, network inter-
faces, printers and other devices which are well known in the
art. Typically, the input/output devices 610 are coupled to
the system through input/output controllers 609. The volatile
RAM 605 is typically implemented as dynamic RAM
(DRAM) which requires power continually in order to
refresh or maintain the data in the memory. The non-volatile
memory 606 is typically a magnetic hard drive or a magnetic
optical drive or an optical drive or a DVD RAM or other
types of memory systems which maintain data even after
power is removed from the system. Typically, the non-
volatile memory will also be a random access memory
although this is not required. While FIG. 6 shows that the
non-volatile memory 606 is a local device coupled directly
to the rest of the components in the data processing system,
it will be appreciated that the present invention may utilize
a non-volatile memory which is remote from the system,
such as a network storage device which is coupled to the
data processing system through a network interface such as
a modem or Ethernet interface. The bus 602 may include one
or more buses connected to each other through various
bridges, controllers and/or adapters as is well known in the
art. In one embodiment the I/O controller 609 includes a
USB (Universal Serial Bus) adapter for controlling USB
peripherals.

[0027] It will be apparent from this description that
aspects of the present invention may be embodied, at least
in part, in machine-executable instructions, e.g. software.
That is, the techniques may be carried out in a computer
system or other data processing system in response to its
processor, such as a microprocessor, executing sequences of
instructions contained in a memory, such as ROM 607,
volatile RAM 605, non-volatile memory 606, cache 604 or
a remote storage device. In various embodiments, hardwired
circuitry may be used in combination with software instruc-
tions to implement the present invention. Thus, the tech-
niques are not limited to any specific combination of hard-
ware circuitry and software nor to any particular source for
the instructions executed by the data processing system. In
addition, throughout this description, various functions and
operations are described as being performed by or caused by
software code to simplify description. However, those
skilled in the art will recognize what is meant by such
expressions is that the functions result from execution of the
code by a processor, such as the microprocessor 603.

[0028] FIG. 7 shows an example of a computer readable
media, which may be used with the data processing system
according to one embodiment of the present invention. The
computer readable media contains data and executable soft-
ware which when executed in the data processing system
such as a digital processing system cause the system to
perform the various methods of the present invention. As
noted above, this executable software and data may be
stored in various places including for example the ROM
607, the volatile RAM 605, the non-volatile memory 606
and/or the cache 604. Portions of this software and/or data
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may be stored in any one of these storage devices. The media
701 for example may be primarily the volatile RAM 605 and
the non-volatile memory 606 in one embodiment. The user
applications 703 represent software applications, which are
executing on the computer system, such as a word process-
ing application or a spreadsheet application, an Internet web
browser application, or an ambient-aware headset applica-
tion, such as a headset interface application. The operating
system 707 includes the Open Firmware software 715 which
may be stored in the ROM 607 and loaded into RAM 605 at
boot up. The hardware state software and hardware state
value 711 is the software which generates the hardware state
value. The kernel code 709 represents the kernel of the
operating system and performs numerous tasks. The virtual
memory manager software 721 controls the virtual memory
process. This typically involves maintaining a map of page
data which represents the state of data in all the virtual
memory which includes the physical RAM such as volatile
RAM 605 and a portion of the non-volatile memory 606
which has been designated as part of the virtual memory of
the system. The virtual memory manager software will be
performing conventional virtual memory processes as is
known in the art. The power manager software 719 performs
the various power managing operations such as notifying
applications and the system and drivers of changes to the
power consumption state of the system. The software may
also monitor the state of a computer battery to determine
whether sufficient power exists to continue to operate and
displays alerts to the user indicating the status of the battery
and the power status of the system. The disk operating
system software 717 performs the conventional functions of
a disk operating system. This typically includes controlling
the operation of a hard disk drive which in many examples
is the non-volatile memory 606 which serves as a virtual
memory for the volatile RAM 605.

[0029] It will be further appreciated that the instructions
represented by the blocks in FIGS. 3 and 4 are not required
to be performed in the order illustrated, and that all the
processing represented by the blocks may not be necessary
to practice the invention.

[0030] In the foregoing specification, the invention has
been described with reference to specific exemplary embodi-
ments thereof. It will be evident that various modifications
may be made thereto without departing from the broader
spirit and scope of the invention as set forth in the following
claims. The specification and drawings are, accordingly, to
be regarded in an illustrative sense rather than a restrictive
sense.

‘What is claimed is:
1. An apparatus comprising:

a mixer coupled to an external audio source to receive an
external audio signal;

the mixer coupled to an ambient audio source to receive
an ambient audio signal;

the mixer to mix the external audio signal and the ambient
audio signal according to a specified relationship; and

a speaker coupled to the mixer to emit the external audio
signal and the ambient audio signal into an ear canal of
a user after the external audio signal and the ambient
audio signal have been mixed by the mixer.
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2. The apparatus of claim 1, wherein the ambient audio
source, the mixer, and the speaker are an integrated assem-
bly.

3. The apparatus of claim 1, further comprising a blocker
coupled to the speaker to prevent entrance of the ambient
audio signal that has not been mixed by the mixer from
entering the ear canal of the user.

4. The apparatus of claim 1, further comprising a user
audio preference interface (UAPI) coupled to the mixer to
receive an audio preference from the user, the audio pref-
erence being used to determine the specified relationship.

5. The apparatus of claim 1, further comprising a noise
filter coupled to the ambient audio source to filter noise from
the ambient audio signal.

6. The apparatus of claim 1, further comprising a hearing
compensator coupled to the mixer to compensate for a
hearing defect of the user.

7. The apparatus of claim 1, the mixer further comprises
a digital signal processor (DSP) to process the ambient audio
signal and the external audio signal digitally.

8. The apparatus of claim 1, wherein the external audio
source is selected from the group consisting of:

a telephone;
an audio playing device; and

a personal electronic device.

9. The apparatus of claim 1, wherein the ambient audio
source is a microphone to capture ambient sound.

10. The apparatus of claim 1, further comprising a second
microphone coupled to the external audio source for trans-
mitting an outgoing audio signal from the user to the
external audio source.

11. A method comprising:

receiving an external audio signal from an external audio
source;

receiving an ambient audio signal;

mixing the external audio signal and the ambient audio
signal according to a specified relationship; and

emitting the external audio signal and the ambient audio
signal into an ear canal of a user after the external audio
signal and the ambient audio signal have been mixed
according to the specified relationship.

12. The method of claim 11, further comprising blocking
entrance to the ear canal of the user by the ambient audio
signal that has not been mixed according to the specified
relationship.

13. The method of claim 11, wherein the specified rela-
tionship is predetermined by a preference input by the user.

14. The method of claim 11, further comprising filtering
noise from the ambient audio signal.

15. The method of claim 14, wherein the filtering is
performed according to a preference input by the user.

16. The method of claim 11, further comprising compen-
sating for a hearing defect of the user.

17. The method of claim 16, wherein the compensating is
performed according to a preference input by the user.

18. The method of claim 16, wherein the compensating is
performed according to a preference input by a medical
professional.

19. The method of claim 11, further comprising transmit-
ting an outgoing audio signal from the user to the external
audio source.
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20. A system comprising:

an ambient-aware headset to receive an external audio
signal from an external audio source, receive an ambi-
ent audio signal from an ambient audio source, mix the
external audio signal and the ambient audio signal
according to a specified relationship, and emit the
external audio signal and the ambient audio signal into
an ear canal of a user after the external audio signal and
the ambient audio signal have been mixed according to
the specified relationship; and

the external audio source communicatively coupled to the
headset to receive the external audio signal from a
communication apparatus and to provide the external
audio signal to the headset.

21. The system of claim 20, further comprising a micro-
phone communicatively coupled to the external audio source
and the headset to transmit an outgoing audio signal from the
user to the external audio source, the external audio source
communicating the outgoing audio signal to the communi-
cation apparatus.

22. The system of claim 20, further comprising a user
interface terminal communicatively coupled to the commu-
nication apparatus and the headset to store audio data and to
relay the audio data between the communication apparatus
and the headset.

23. A system comprising:
a processing unit:

a memory coupled to the processing unit through a bus;
and

an ambient-aware headset interface process executed

from the memory by the processing unit to receive an

audio data signal from a communication apparatus

and to provide the audio data signal to an ambient-

aware headset; the headset receiving the audio data

signal, receiving an ambient audio signal, mixing the

audio data signal and the ambient audio signal

according to a specified relationship, and emitting

the audio data signal and the ambient audio signal

into an ear canal of a user after the audio data signal

and the ambient audio signal have been mixed
according to the specified relationship

24. The system of claim 23, wherein the communication

apparatus is selected from the group comprising:

a wireless telephone signal transmission tower; and

a wireless audio data signal transmission tower.

25. The system of claim 23, further comprising a micro-
phone communicatively coupled to the headset to transmit
an outgoing audio signal from the user to the communication
device.

26. A machine-readable medium having stored thereon a
plurality of instructions, which if executed by a machine,
cause the machine to perform a method comprising;:

receiving an external audio signal from an external audio
source;

receiving an ambient audio signal;

mixing the external audio signal and the ambient audio
signal according to a specified relationship; and
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emitting the external audio signal and the ambient audio 28. The machine-readable medium of claim 26, wherein
signal into an ear canal of a user after the external audio the method further comprises at least one of the group
signal and the ambient audio signal have been mixed consisting of:
according to the specified relationship. filtering noise from the ambient audio signal; and
27. The machine-readable medium of claim 26, wherein compensating.for a hearing def?d of the user. )
the method further comprises blocking entrance to the ear h29. Tt,lg r(rilactlnn.e-reﬁfiat‘)le mzdlflilmdof)daﬁm 26, wherein
canal of the user by the ambient audio signal that has not the specified relationship 1s predehined by the user.

been mixed according to the specified relationship. I
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1. An earphone comprising a sound passthrough feature:
an Ambient Sound Microphone (ASM) configured to measure an ambient sound from a first port
in the earphone, forming a first microphone signal;
an ear canal microphone (ECM) configured to measure sound from a second port in the
earphone, forming a second microphone signal;
a partially occluding element, configured to at least partially occlude an ear canal when the
earphone is inserted into an ear canal;
a loudspeaker configured to play audio; and
a processor operatively coupled to the ASM, ECM, and loudspeaker, the processor being
configured to:
receive an audio content signal;
retrieve from a first computer readable memory a mixing level;
mixing the first microphone signal with the audio content signal to form a first mixed
signal;
retrieving from a second computer readable memory a safe listening level;
modifying the first mixed signal using the safe listening level to form a safe mixed signal;
and

sending the safe mixed signal to the loudspeaker.

2. The earphone according to claim 1, where the safe listening level is set by a user by adjusting a

volume control.

3. The earphone according to claim 2, where the mixing level is set to a minimum value when none of

the first microphone signal is to be mixed with the audio content signal.

4. The earphone according to claim 3, where the mixing level is set to maximum when none of the

audio content is to be mixed with the first microphone signal.

5. The earphone according to claim 4, where the processor is further configured to:

detect a warning signal in the first microphone signal.
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6. The earphone according to claim 5, where the processor is further configured to:
bypassing the mixing of the first microphone signal with the audio content when a
warning signal is detected and sending the first microphone signal to the loudspeaker without the audio

content.

7. The earphone according to claim 5, where the processor is further configured to:

setting the mixing level to maximum when a warning signal is detected.

8. The earphone according to claim 3, where the first and second ports are on the same side of the

partially occluding element.

9. The earphone according to claim 3, where the first and second ports are on opposite sides of the

partially occluding element.

10. A method for sound passthrough the method comprising:

measuring an ambient sound external to an ear at least partially occluded by an earphone,
where the ambient sound is measured by a first microphone having a first port, and where the
measured ambient sound is converted into a first microphone signal by the first microphone;

measuring a second sound, where the second sound is measured from a second microphone
having a second port, where the measured second sound is converted into a second microphone signal
by the second microphone;

receiving an audio content signal;

retrieving a mixing level from a first computer readable memory;

mixing the audio content signal with the first microphone signal to form a mixed signal, where
the amplitude levels of the audio content signal and the first microphone signal are modified in the
formation of the mixed signal based upon the mixing level;

retrieving a safe threshold level from a second computer readable memory;

adjusting the mixed signal to play from a loudspeaker at a max sound pressure level less than or
equal to the safe threshold level forming a safe mixed signal; and

sending the safe mixed signal to the loudspeaker.

11. The method according to claim 10, where the safe threshold level is set by a user.
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12. The method according to claim 11, where the mixing level is set to a minimum value when none of

the first microphone signal is to be mixed with the audio content signal to form the mixed signal.

13. The method according to claim 12, where the mixing level is set to maximum when none of the

audio content signa is to be mixed with the first microphone signal to form the mixed signal.

14. The method according to claim 13, further comprising:

detecting a warning signal in the first microphone signal.

15. The method according to claim 14, further comprising:
bypassing the step of mixing of the first microphone signal with the audio content signal
when a warning signal is detecting and sending the first microphone signal to the loudspeaker without

the audio content signal.

16. The earphone according to claim 14, further comprising:

setting the mixing level to maximum when a warning signal is detected.

17. The method according to claim 14, where the second port is closer to a distal end of the earphone

than the first port.
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Listing of Claims replacing prior filed claims:

1.(new) An earpiece configured to pass through sound from an ambient sound
microphone comprising:
a housing, where the housing has a tip end and an ambient environment end;
a processor;
a first microphone configured to measure a first acoustic environment closer to the tip end
than the ambient environment end, generating a first microphone signal;
a second microphone configured to measure a second acoustic environment closer to the
ambient environment end than the tip end, generating a second microphone signal; and
a speaker configured to play an audio content signal, where the processor is coupled to
the first microphone, the second microphone and the speaker, and where the processor is
configured, if the earpiece has been placed into pass-through mode, to:
modify the first microphone signal to generate a first modified signal,
modify the second microphone signal to generate a second modified signal;
mix the first modified signal, the audio content signal and the second modified
signal to generate a mixed signal; and

send the mixed signal to the speaker.

2.(new) The earpiece according to claim 1, where the earpiece is placed into pass-through
mode when the processor detects an acute sound by examining the temporal or spectral
characteristics of a portion of the second microphone signal and the examined portion exceeds a

threshold value.

3.(new) The earpiece according to claim 2, where the first microphone is an ear canal
microphone.
4.(new) The earpiece according to claim 3, where the second microphone is an ambient

sound microphone.

5.(new) The earpiece according to claim 4, where the first modified signal is configured to

reduce the noise in the first acoustic environment.
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6.(new) The earpiece according to claim 5, where noise is defined as the sound in the first
acoustic environment that is not a result of playing the audio content and playing the second

modified signal.

7.(new) The earpiece according to claim 6, where the processor is configured to modify
the audio content signal prior to generating the mixed signal so that the mixed signal is
generated by mixing the first modified signal, the second modified signal and the modified audio

content signal.

8.(new) The earpiece according to claim 7, further including:

a safe level check system.

9.(new) The earpiece according to claim 8, where the safe level check system checks if

the mixed signal would exceed a safe threshold level if played by the speaker.

10.(new) The earpiece according to claim 9, where the safe level check system reduces the
amplitude of the mixed signal if the mixed signal would exceed a safe threshold level if played by
the speaker.

11.(new) The earpiece according to claim 7, where the modified audio signal is a zero
signal.
12.(new) The earpiece according to claim 1, where the earpiece has been placed into pass-

through mode by a user operated mode selection.

13.(new) The earpiece according to claim 12, where the first microphone is an ear canal
microphone.
14.(new) The earpiece according to claim 13, where the second microphone is an ambient

sound microphone.

15.(new) The earpiece according to claim 14, further including:

a second ambient sound microphone generating a third microphone signal.
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16.(new) The earpiece according to claim 15, where the processor is configured to examine

the second and third microphone signals to determine the presence of a user’s voice.

17.(new) The earpiece according to claim 16, further including

a tip, attached to the tip end of the housing.

18.(new) The earpiece according to claim 4, further including

a tip, attached to the tip end of the housing.

19.(new) The earpiece according to claim 18, where the tip is configured to acoustically

seal an ear canal when inserted therein.

20.(new) The earpiece according to claim 19, where the tip provides at least 10dB acoustic
isolation from 500Hz to 4000Hz.
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Art Unit | 2688

Examiner Name ‘ Andrew L. Sniezek
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citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST .16 if possible. ® Applicant is to place a check mark here if
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Application Number 16669490

Filing Date 2019-10-30

INFORMATION DISCLOSURE

First Named Inventor ’ Steven Wayne Goldstein

STATEMENT BY APPLICANT

N Art Unit | 2688
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ Andrew L. Sniezek

Attorney Docket Number | 11472-27-2_PRS-118US3

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {Peter A. Chiabotti/ Date (YYYY-MM-DD) 2020-02-28

Name/Print Peter A. Chiabotti Registration Number |54603

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

Exhibit 1009
Page 1046 of 2198




Exhibit PAT-F

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review {35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 38729609
Application Number: 16669490
International Application Number:
Confirmation Number: 7747

Title of Invention:

METHOD AND DEVICE FOR ACUTE SOUND DETECTION AND REPRODUCTION

First Named Inventor/Applicant Name:

Steven Wayne Goldstein

Customer Number:

150139

Filer:

Peter Allen Chiabotti/Angela Martin

Filer Authorized By:

Peter Allen Chiabotti

Attorney Docket Number:

11472-27-1_PRS-118US3

Receipt Date: 28-FEB-2020
Filing Date: 30-0CT-2019
Time Stamp: 17:08:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
1051729
1 Information Disclosure Statement (IDS) 11472-27-2_IDS.PDF no 7

Form (SB0O8)

3f6e646b240dde99aa8b29b6dabs52c1cdg
6a584

Warnings:
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Informatidn:
68755
2 Power of Attorney 11472-27-2_POA-Executed.PDH no 1
58120e904276d6ebal8aSc4aSaa2ce720d
Warnings:
Information:
131392
3 Assignee showing of ownership per 37 11472-27-2_CFR_Statement. no 3
CFR3.73 PDF
14ecac52924965773343d9ch1c15d6f3d42)
Warnings:
Information:
Total Files Size (in bytes)1 1251876

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
16/669,490 10/30/2019 Steven Wayne Goldstein 11472-27-2_PRS-118US3 7747
150139 7590 04/09/2020 | EXAMINER |
Akerman LLP
777 South Flagler Drive SNIEZEK, ANDREW L
Suite 1100 West Tower
West Palm Beach, FL 33401 | ART UNIT | PAPER NUMBER |
2688
| NOTIFICATION DATE | DELIVERY MODE |
04/09/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ip@akerman.com
jp-keady @techiya.co
personics_docketing @cardinal-ip.com

PTOL-90A (Rev. 04/07)
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T 0 Application No. Applicant(s)
16/669,490 Goldstein et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ANDREW SNIEZEK 2688 No

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of ime may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 10/30/19.
U A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6) Claim(s) 1-10,12-14 and 18-20 is/are allowed.

7) Claim(s) 11 and 15-17 is/are rejected.

8) [0 Claim(s) ___is/are objected to.

9) (0 Claim(s) ____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)& The drawing(s) filed on 10/30/19 is/are: a)(]) accepted or b)«] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

a)d All b)(J Some**  ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200406
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Application/Control Number: 16/669,490 Page 2
Art Unit: 2688

Notice of Pre-AlA or AIA Status
1. The present application is being examined under the pre-AlA first to invent
provisions.
Information Disclosure Statement
2. The information disclosure statement filed 2/28/20 has been considered.
Drawings
3. The drawings are objected to under 37 CFR 1.83(a). The drawings must show
every feature of the invention specified in the claims. Therefore, having a second
ambient sound microphone in a single earpiece as set forth in claim 15 must be shown
or the feature(s) canceled from the claim(s). No new matter should be entered.
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in
reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as “amended.” If a drawing figure
is to be canceled, the appropriate figure must be removed from the replacement sheet,
and where necessary, the remaining figures must be renumbered and appropriate
changes made to the brief description of the several views of the drawings for
consistency. Additional replacement sheets may be necessary to show the renumbering
of the remaining figures. Each drawing sheet submitted after the filing date of an
application must be labeled in the top margin as either “Replacement Sheet” or “New

Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
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Application/Control Number: 16/669,490 Page 3
Art Unit: 2688

the applicant will be notified and informed of any required corrective action in the next
Office action. The objection to the drawings will not be held in abeyance.
Claim Rejections - 35 USC § 112

4. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

5. Claim 11 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor, or for pre-AlA the applicant regards
as the invention.

The term “the modified audio signal” set forth in claim 11 lacks a clear and positive
antecedent basis.

6. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlIA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

7. Claims 15-17 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA),

first paragraph, as failing to comply with the enablement requirement. The claim(s)

Exhibit 1009
Page 1053 of 2198



Exhibit PAT-F

Application/Control Number: 16/669,490 Page 4
Art Unit: 2688

contains subject matter which was not described in the specification in such a way as to
enable one skilled in the art to which it pertains, or with which it is most nearly
connected, to make and/or use the invention. Claim 15 sets for an earpiece that
includes a second ambient sound microphone, which is not enable by the specification
as provided. It is noted that the claimed earpiece is not the same as a headphone
including to earpieces as disclosed. Although the specification provides support for a
headphone having two separate earpieces, with each earpiece including an ambient
sound microphone as depicted for example in figure 5; the specification does not
support a single earpiece including a second ambient sound microphone as set forth in
claim 15. The limitations of claims 16-17 inherit the features of claim 15.

Allowable Subject Matter
8. Claims 1-10, 12-14 and 18-20 are allowed.
9. Claim 11 would be allowable if rewritten to overcome the rejection(s) under 35
U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), 2nd paragraph, set forth in this Office action
and to include all of the limitations of the base claim and any intervening claims.
10.  The following is a statement of reasons for the indication of allowable subject
matter: The claimed earpiece that includes a first microphone, a second microphone,
speaker and processor used in combination to modify each of the first and second
microphone signals producing modified signal that are then mixed with an audio content
signal when the earpiece has been placed in a pass-through mode in order to send the
mixed signal to the speaker as set forth is neither taught by nor an obvious variation of
the art of record. The limitations of claims 2-14 and 18-20 depend upon those features

of claim 1.
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Application/Control Number: 16/669,490 Page 5
Art Unit: 2688

Conclusion
11.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Boersma being the closet art to the claimed invention teaches an
arrangement that modifies an ambient detected audio signal and combined with an
audio content signal which is then provided to a speaker when switched to an on
position so both ambient sound and audio content can be heard; however does not
teach the use of an additional microphone and modified signals mixed as presently set
forth. Svean et al. and Gilman teach the use of a second microphone located adjacent
the ear to monitor sound levels at the ear. Goldstein et al. (‘894, ‘377 and ‘334) are
patent obtained by parent applications to the present invention.
12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW SNIEZEK whose telephone number is
(671)272-7563. The examiner can normally be reached on Monday-Friday 7:00 AM-
3:30 PM EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven Lim can be reached on 571-270-1210. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for
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Application/Control Number: 16/669,490 Page 6
Art Unit: 2688

published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ANDREW L SNIEZEK/
Primary Examiner, Art Unit
2688

/A.L.S/
Primary Examiner, Art Unit 2688
4/6/20
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the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
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PATENT
11472-27-2_PRS-118US3

IN THE U.S. PATENT AND TRADEMARK OFFICE

Applicant: Staton Techiya LLC Conf.. 7747

Appl. No.: 16/669,490 Art Unit: 2688

Filed: 10-30-2019 Examiner: SNIEZEK, ANDREW L

For: METHOD AND DEVICE FOR ACUTE SOUND DETECTION AND
REPRODUCTION

RESPONSE TO OFFICE ACTION
Commissioner for Patents
P. O. Box 1450
Alexandria, VA 22313-1450 Date: May 22, 2020
Sir:

These remarks are filed in response to the Non Final Office Action dated 9 Apr. 2020.

Please amend the above-identified patent application as follows:

e Amendments to the Claims begin on page 2 of this paper; and

o Remarks/Arguments begin on page 5 of this paper.
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Application No.: 16/669,490
Response to Office Action dated 9 Apr. 2020
Page 2 of 6

AMENDMENTS TO THE CLAIMS

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

application.

Listing of Claims:

1.(previously presented) An earpiece configured to pass through sound from an ambient

sound microphone comprising:

a housing, where the housing has a tip end and an ambient environment end;
a processor;
a first microphone configured to measure a first acoustic environment closer to the tip end
than the ambient environment end, generating a first microphone signal;
a second microphone configured to measure a second acoustic environment closer to the
ambient environment end than the tip end, generating a second microphone signal; and
a speaker configured to play an audio content signal, where the processor is coupled to
the first microphone, the second microphone and the speaker, and where the processor is
configured, if the earpiece has been placed into pass-through mode, to:
modify the first microphone signal to generate a first modified signal,
modify the second microphone signal to generate a second modified signal;
mix the first modified signal, the audio content signal and the second modified
signal to generate a mixed signal; and

send the mixed signal to the speaker.

2.(previously presented) The earpiece according to claim 1, where the earpiece is placed
into pass-through mode when the processor detects an acute sound by examining the temporal
or spectral characteristics of a portion of the second microphone signal and the examined portion

exceeds a threshold value.

3.(previously presented) The earpiece according to claim 2, where the first microphone is an

ear canal microphone.
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Application No.: 16/669,490
Response to Office Action dated 9 Apr. 2020
Page 3 of 6

4 (previously presented) The earpiece according to claim 3, where the second microphone

is an ambient sound microphone.

5.(previously presented) The earpiece according to claim 4, where the first modified signal is

configured to reduce the noise in the first acoustic environment.

6.(previously presented) The earpiece according to claim 5, where noise is defined as the
sound in the first acoustic environment that is not a result of playing the audio content and playing

the second modified signal.

7 .(previously presented) The earpiece according to claim 6, where the processor is
configured to modify the audio content signal prior to generating the mixed signal so that the
mixed signal is generated by mixing the first modified signal, the second modified signal and the

modified audio content signal.

8.(previously presented) The earpiece according to claim 7, further including:

a safe level check system.

9.(previously presented) The earpiece according to claim 8, where the safe level check

system checks if the mixed signal would exceed a safe threshold level if played by the speaker.

10.(previously presented) The earpiece according to claim 9, where the safe level check
system reduces the amplitude of the mixed signal if the mixed signal would exceed a safe

threshold level if played by the speaker.

11.(currently amended) The earpiece according to claim 7, where thea modified audio

signal is a zero signal.

12.(previously presented) The earpiece according to claim 1, where the earpiece has been

placed into pass-through mode by a user operated mode selection.
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Response to Office Action dated 9 Apr. 2020
Page 4 of 6

13.(previously presented) The earpiece according to claim 12, where the first microphone is

an ear canal microphone.

14.(previously presented) The earpiece according to claim 13, where the second microphone

is an ambient sound microphone.
15.(cancelled)
16.(cancelled)
17.(cancelled)

18.(previously presented) The earpiece according to claim 4, further including
a tip, attached to the tip end of the housing.

19.(previously presented) The earpiece according to claim 18, where the tip is configured to

acoustically seal an ear canal when inserted therein.

20.(previously presented) The earpiece according to claim 19, where the tip provides at least
10dB acoustic isolation from 500Hz to 4000Hz.
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Application No.: 16/669,490
Response to Office Action dated 9 Apr. 2020
Page 5 of 6

REMARKS

The following remarks are made in response to the non-final Office Action dated 2 Apr. 2020
(“Office Action™).

At the time of the Office Action, the Examiner noted that claims 1-20 were pending.
The Examiner has rejected claims 11, 15-17, and the drawings related to the claim 15 rejection
of multiple ambient sound microphones on an earpiece.

In the interest of expedited prosecution Applicant has cancelled claims 15-17 and
amended claim 11.

In view of the arguments set forth below, claims 1-14 and 18-20 are allowable, and the

Examiner is respectfully requested to withdraw the rejections and issue a Notice of Allowance.

I. Allowable Subject Matter
Applicant appreciates the indication of allowance of claims 1-10, 12-14, and 18-20, and
the indication of allowance of claim 11 if amended, which it has been as discussed below.

Applicant therefore respectfully requests the additional allowance of claim 11.

IL. Drawing Objection

The Examiner has objected to the drawings under 37 CFR 1.83(a), stating “... The
drawings must show every feature of the invention specified in the claims. Therefore, having
a second ambient sound microphone in a single earpiece as set forth in claim 15 must be shown
or the feature(s) canceled from the claim(s). No new matter should be entered...” (Office
Action (OA) #3)

Note that in the interest of expedited prosecution Applicant has cancelled claims 15-
17.

Thus, the Examiner is respectfully requested to withdraw the drawing objection.

IHI.  Claim Rejection under 35 USC § 112
The Examiner has rejected claim 1lunder 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AIA), second paragraph, as being indefinite for failing to particularly point out and distinctly
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Application No.: 16/669,490
Response to Office Action dated 9 Apr. 2020
Page 6 of 6

claim the subject matter which the inventor or a joint inventor, or for pre-AIA the applicant
regards as the invention.

Applicant directs the Examiner’s attention to amended claim 11 addressing the
Examiner’s rejection.

Additionally the Examiner has rejected claim 15-17 under 112(a) as failing to comply
with the enablement requirement. In particular the Examiner has stated ... Claim 15 sets for
an earpiece that includes a second ambient sound microphone, which is not enable by the
specification as provided. ... ”(OA, #7)

Note that in the interest of expedited prosecution Applicant has cancelled claims 15-
17.

Thus, the Examiner is respectfully requested to withdraw the rejection of 35 USC §
112.

IV.  Conclusion

For at least the reasons given above, claims 1-14 and 18-20 are allowable, and the
Examiner is respectfully requested to withdraw all rejections and issue a Notice of Allowance.
Should the Examiner believe that anything further is necessary, the Examiner is respectfully

requested to contact the undersigned representative at the telephone number listed below.

Respectfully submitted,
TECHIYA LLC

/John P. Keady/
John P. Keady
Reg. No. 56,389
571-606-1291
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
150139 7590 06/12/2020
Akerman LLP SNIEZEK, ANDREW L
777 South Flagler Drive
Suite 1100 West Tower | ART UNIT PAPER NUMBER |
West Palm Beach, FL 33401 2688
DATE MAILED: 06/12/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/669,490 10/30/2019 Steven Wayne Goldstein 11472-27-2_PRS-118US3 7747

TITLE OF INVENTION: METHOD AND DEVICE FOR ACUTE SOUND DETECTION AND REPRODUCTION

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 09/14/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

150139 7590 06/12/2020 Certificate of Mailing or Transmission
Akerman LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
777 South Flagler Drive addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 1100 West Tower the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
West Palm Beach, FL 33401 (Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/669,490 10/30/2019 Steven Wayne Goldstein 11472-27-2_PRS-118US3 7747
TITLE OF INVENTION: METHOD AND DEVICE FOR ACUTE SOUND DETECTION AND REPRODUCTION
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 09/14/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
SNIEZEK, ANDREW L 2688 381-056000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/669,490 10/30/2019 Steven Wayne Goldstein 11472-27-2_PRS-118US3 7747
| EXAMINER |
150139 7590 06/12/2020
Akerman LLP SNIEZEK, ANDREW L
777 South Flagler Drive
Suite 1100 West Tower | ART UNIT PAPER NUMBER |
West Palm Beach, FL 33401 2638

DATE MAILED: 06/12/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 16/669,490 Goldstein et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ANDREW SNIEZEK 2688 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to the amendment filed 5/22/20.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-14 and 18-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (¥} Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/ANDREW L SNIEZEK/
Primary Examiner, Art Unit 2688

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200605
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Application/Control Number: 16/669,490 Page 2
Art Unit: 2688

Notice of Pre-AlA or AIA Status

1. The present application is being examined under the pre-AlA first to invent
provisions.

Allowable Subject Matter
2. Claims 1-10, 11, 12-14 and 18-20 are allowed.

Examiner’s Comments
3. Claims 1-10, 11, 12-14 and 18-20 have been renumbered as claims 1-10, 14, 15-
17 and 11-13 respectively. Also, the drawing objections have been overcome by the
amendment filed 5/22/20.

Conclusion

4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW SNIEZEK whose telephone number is
(571)272-7563. The examiner can normally be reached on Monday-Friday 7:00 AM-
3:30 PM EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven Lim can be reached on 571-270-1210. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for
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Application/Control Number: 16/669,490 Page 3
Art Unit: 2688

published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ANDREW L SNIEZEK/
Primary Examiner, Art Unit 2688

/A.L.S/
Primary Examiner, Art Unit 2688
6/5/20
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Doc Code: 'FEXhlblt P AT_F PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.
16669490 30-Oct-2019 Steven Goldstein 11472-27-2_PRS-118US3 | 7747
TITLE OF INVENTION :

METHOD AND DEVICE FOR ACUTE SOUND DETECTION AND REPRODUCTION

Entity Status Application Type ArtUnit |Class - Subclass EXAMINER

Small Utility under 35 USC 111(a) |2688 056000 ANDREW SNIEZEK

Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$500 $0 $500 14-Sep-2020 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address:

150139
Akerman LLP

777 South Flagler Drive
Suite 1100 West Tower
West Palm Beach FL 33401

UNITED STATES

5616535000

ipﬁhnl{nrmnn com

[ Change of correspondence address requested, system X Fee Address indication requested, system generated SB/47-EFS
generated AIA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

@ Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

O Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEB IFEE 1.0
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Doc Code: 'FEXhlblt P AT_F PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ I authorize USPTO to apply my previously paid issue fee to the

Issue Fee
|Z| current fees due

The Director is hereby authorized to apply my previously paid
[] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any dd%%@@ﬁ' or credit any
overpayment, to Deposit Account Number .
The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[ ] Advance Order - # of copies — X

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. Akerman LLP

2. Peter A. Chiabotti

3. Mammen (Roy) P. Zachariah, Jr.

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

Staton Techiya LLC Delray Beach FLORIDA united states other

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Peter A. Chiabotti/ Date 09-14-2020
Name Peter Allen Chiabotti Registration Number | 54603
WEB IFEE 1.0
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/669,490 10/20/2020 10810989 11472-27-2_PRS-118US3 7747
150139 7590 09/30/2020
Akerman LLLP
777 South Flagler Drive

Suite 1100 West Tower
West Palm Beach, FL. 33401

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Staton Techiya LLC, Delray Beach, FL
Steven Wayne Goldstein, Delray Beach, FL;
John Usher, Beer, UNITED KINGDOM;
Marc Andre Boillot, Plantation, FL;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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US008917894B2

a2 United States Patent (10) Patent No.: US 8,917,894 B2
Goldstein et al. 45) Date of Patent: Dec. 23,2014
(54) METHOD AND DEVICE FOR ACUTE SOUND USPC ... 381/328; 381/312; 381/313; 381/314;
DETECTION AND REPRODUCTION 381/315; 381/320; 381/23.1; 381/350
(58) Field of Classification Search
(75) Inventors: Steven Wayne Goldstein, Delray Beach, USPC ... 381/81, 123, 80, 328, 313-315, 320,
FL (US); Marc Andre Boillot, 381/322,323
Plantation, FL, (US); John Usher, See application file for complete search history.
Montreal (CA)
(56) References Cited
(73) Assignee: Personics Holdings, LLC., Boca Raton, U.S. PATENT DOCUMENTS
FL (US)
N
(") Notice:  Subject o any disclimer, the ermof his 753350 D1 02004 Sveam el L. 381325
patent is extended or adjusted under 35 2001/0046304 Al  11/2001 Rast
U.S.C. 154(b) by 1636 days. 2006/0045282 Al 3/2006 Reber
2006/0083388 Al* 4/2006 Rothschild ..................... 381/81
(21) Appl No.: 12/017,878 2008/0240458 Al* 10/2008 Goldstein et al. ............... 381/72
. * cited by examiner
(22) Filed: Jan. 22, 2008
. L Primary Examiner — David Vu
(65) Prior Publication Data Assistant Examiner — Cuong B Nguyen
US 2008/0181419 A1 Jul. 31,2008 (74) Autorney, Agent, or Firm — Pablo Meles
Related U.S. Application Data 67 ABSTRACT
(60) Provisional application No. 60/885,917, filed on Jan. Barpieces and me;thods for acute sounc.i detection and frepro-
22,2007 duction are provided. A method can include measuring an
’ ’ ambient sound level external to an ear canal at least partially
51) Tnt.Cl occluded by the earpiece, monitoring a change in the ambient
GD 1;04 R 2 5/00 2006.01 sound level for detecting an acute sound, estimating a prox-
) ( 01) imity of the acute sound, and reproducing the acute sound
HO4R ‘3/ 00 (2006.01) within the ear canal responsive to detecting the acute sound
(52) Us.CL and the proximity.
CPC ........... HO4R 3/002 (2013.01); HO4R 2499/11

(2013.01)
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U.S. Patent Dec. 23, 2014 Sheet 1 of 9 US 8,917,894 B2
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U.S. Patent

Dec. 23, 2014

Sheet 2 of 9

US 8,917,894 B2
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U.S. Patent Dec. 23, 2014 Sheet 3 of 9 US 8,917,894 B2
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U.S. Patent Dec. 23, 2014 Sheet 4 of 9 US 8,917,894 B2
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U.S.

Exhibit 1009

Patent Dec. 23,2014 Sheet 5 of 9 US 8,917,894 B2
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U.S. Patent Dec. 23, 2014 Sheet 6 of 9 US 8,917,894 B2
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U.S. Patent Dec. 23, 2014 Sheet 7 of 9

/ AUDIOINPUT SIGNAL()S)(FROMJ<
80

y
[ ACCUMULATE BUFFER -8

L 806
[ SQUARE (GETENVELOPE)

Y
808 ~TTENPORAL SHOOTHING FITER

A\

IOENTIFY AND REVOVE
PEAKS (OPTIONAL)

812

A
[ AVERAGE LEVELOFBUFFER |14

US 8,917,894 B2

800

2

810

SMOOTHING
WINDOW

827
\ 826
00
ERRPLG
CONTENT BNLI: 1 TRITE A
CALCULATE BLSP. W "
832 |

WE\GHTiNG
COEFFICIENT

PREVIOUS BNL

Y

BACKGROUND
NOISE LEVEL (BNL)

840

FIG. 8

Exhibit 1009
Page 1090 of 2198

UPDATE PREVIOUS BNL ESTIMATE J\ 842

844



Exhibit PAT-G

U.S. Patent Dec. 23, 2014 Sheet 8 of 9 US 8,917,894 B2
900
902 904 906
HUD\OCONTENTo\GNAL \NPUTSIGNAL JFROM \NPUTSIGNAL FROM
FROMPI\PVOICECOMMSE (! IENTSOUNDMCROPHONES EARCANALMIC PHONES
908 910 912
\d / Y / Y /
SIGNALADC, EQ, GANETC SIGNALADC, EQ, GAINETC SIGNALADC, EQ, GANETC
” BTy L
Ny BNLINPUT SWITCH I=/
AUDIOCONTENTLEVEL || ot S24
CALCULATION ‘ /
I , BACKGROUND NOISE EARPLUGNRR 4B
1 | LEVELESTAATION %—’926
ACL
A BNLT N
920 v 92 OPERATING
N MODE SELECTION
SNR_EC=ACLBNL
AGC
s N | COEFFICIENT 934
CALCULATION
v/ 930 =
AUDIO CONTENT :
ACAPIFER | N & FREFERTED
ATTENUATOR 9% 938
\
ASH SIGNALAGC ]
APLFIER, | DEFAULT
ATTENUATR PREFERRED S1R
%40
\
AUDIO CONTENT/ |
AMMNER [
\
w~J | sweleve
CHECK SYSTEM
\
ECRASSENBLY o
(DAC EQ.GAN, P~
TRANSDUCER ETC) FIG. 9

Exhibit 1009
Page 1091 of 2198



Exhibit PAT-G

U.S. Patent Dec. 23, 2014 Sheet 9 of 9 US 8,917,894 B2

950

/

954 956

952
n ‘ PRE-DEFINED SR \ USER'PgﬁgERRED
EARCANAL SR
(SNR_EC) feg. BY) | |

vy
058 9%4 TARGETSNR [ ~960
\ / (eq. dBY)
SR EC S| SNRMISMATCH | B
- (SNR_ECB) D
- Y -
970
966 TIME-SMOOTHING . -PREVIOUS M2
COEFFIENTS) TIME SMOOTIHING
972 974
\ TIME-SMOQTHED SNR MISMATCH =~

USER-OPERATING (MISMATCH)
MODE SELECTION Y

 — AGC DECISION MODULE 976

\

978>/ OPERATING MODE /

FIG. 10

Exhibit 1009
Page 1092 of 2198



Exhibit PAT-G

US 8,917,894 B2

1
METHOD AND DEVICE FOR ACUTE SOUND
DETECTION AND REPRODUCTION

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a Non-Provisional and claims the pri-
ority benefit of Provisional Application No. 60/885,917 filed
on Jan. 22, 2007, the entire disclosure of which is incorpo-
rated herein by reference.

FIELD

The present invention relates to a device that monitors
sound directed to an occluded ear, and more particularly,
though not exclusively, to an earpiece and method of operat-
ing an earpiece that detects acute sounds and allows the acute
sounds to be reproduced in an ear canal of the occluded ear.

BACKGROUND

Since the advent of industrialization over two centuries
ago, the human auditory system has been increasingly
stressed to tolerate high noise levels to which it had hitherto
been unexposed. Recently, human knowledge of the causes of
hearing damage have been researched intensively and models
for predicting hearing loss have been developed and verified
with empirical data from decades of scientific research. Yet it
can be strongly argued that the danger of permanent hearing
damage is more present in our daily lives than ever, and that
sound levels from personal audio systems in particular (i.e.
from portable audio devices), live sound events, and the urban
environment are a ubiquitous threat to healthy auditory func-
tioning across the global population.

Environmental noise is constantly presented in industrial-
ized societies given the ubiquity of external sound intrusions.
Examples include people talking on their cell phones, blaring
music in health clubs, or the constant hum of air conditioning
systems in schools and office buildings. Excess noise expo-
sure can also induce auditory fatigue, possibly comprising a
person’s listening abilities. On a daily basis, people are
exposed to various environmental sounds and noises within
their environment, such as the sounds from traffic, construc-
tion, and industry.

To combat the undesired cacophony of annoying sounds,
people are arming themselves with portable audio playback
devices to drown out intrusive noise. The majority of devices
providing the person with audio content do so using insert (or
in-ear) earbuds. These earbuds deliver sound directly to the
ear canal at high sound levels over the background noise even
though the earbuds generally provide little to no ambient
sound isolation. Moreover, when people wear earbuds (or
headphones) to listen to music, or engage in a call using a
telephone, they can effectively impair their auditory judg-
ment and their ability to discriminate between sounds. With
such devices, the person is immersed in the audio experience
and generally less likely to hear warning sounds within their
environment. In some cases, the user may even turn up the
volume to hear their personal audio over environmental
noises. It also puts them at high sound exposure risk which
can potentially cause long term hearing damage.

With earbuds, personal audio reproduction levels can reach
in excess of 100 dB. This is enough to exceed recommended
daily sound exposure levels in less than a minute and to cause
permanent acoustic trauma. Furthermore, rising population
densities have continually increased sound levels in society.
According to researchers, 40% of the European community is
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continuously exposed to transportation noise of 55 dBA and
20% are exposed to greater than 65 dBA. This level of 65 dBA
is considered by the World Health Organization to be intru-
sive or annoying, and as mentioned, can lead to users of
personal audio devices increasing reproduction levels to com-
pensate for ambient noise.

A need therefore exists for enhancing the user’s ability to
listen in the environment without harming his or her hearing
faculties.

SUMMARY

Embodiments in accordance with the present invention
provide a method and device for acute sound detection and
reproduction.

In a first embodiment, an earpiece can include an Ambient
Sound Microphone (ASM) to capture ambient sound, at least
one Ear Canal Receiver (ECR) to deliver audio to an ear
canal; and a processor operatively coupled to the ASM and
the at least one ECR. The processor can monitor a change in
the ambient sound level to detect an acute sound from the
change. The acute sound can be reproduced within the ear
canal via the ECR responsive to detecting the acute sound.

The processor can pass (transmit) sound from the ASM
directly to the ECR to produce sound within the ear canal ata
same sound pressure level (SPL) as the acute sound measured
at an entrance to the ear canal. In one arrangement, the pro-
cessor can maintain an approximately constant ratio between
an audio content level (ACL) and an internal ambient sound
level (IASL) measured within the ear canal. In one arrange-
ment, the processor can measure an external ambient sound
level (xASL) of the ambient sound with the ASM and subtract
an attenuation level of the earpiece from the xASL to estimate
the internal ambient sound level (IASL) within the ear canal.

The earpiece can further include an Ear Canal Microphone
(ECM) to measure an ear canal sound level (ECL) within the
ear canal. In this configuration, the processor can estimate the
internal ambient sound level (1ASL) within the ear canal by
subtracting an estimated audio content sound level (ACL)
from the ECL. For instance, the processor can measure a
voltage level of the audio content sent to the ECR, and apply
a transfer function of the ECR to convert the voltage level to
the ACL. The processor can be located external to the earpiece
on a portable computing device.

In a second embodiment, an earpiece can comprise an
Ambient Sound Microphone (ASM) to capture ambient
sound, at least one Ear Canal Receiver (ECR) to deliver audio
to an ear canal, an audio interface operatively coupled to the
processor to receive audio content, and a processor opera-
tively coupled to the ASM and the at least one ECR. The
processor can monitor a change in the ambient sound level to
detect an acute sound from the change, adjust an audio con-
tent level (ACL) of the audio content delivered to the ear
canal, and reproduce the acute sound within the ear canal via
the ECR responsive to detecting the acute sound and based on
the ACL.

The audio interface can receive the audio content from at
least one among a portable music player, a cell phone, and a
portable communication device. During operation, the pro-
cessor can maintain an approximately constant ratio between
an audio content level (ACL) and an internal ambient sound
level (IASL) measured within the ear canal. In one arrange-
ment, the processor can mute the audio content and pass the
acute sound to the ECR for reproducing the acute sound
within the ear canal. In another arrangement, the processor
can amplify the acute sound with respect to the audio content
level (ACL).
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In a third embodiment, a method for acute sound detection
and reproduction can include the steps of measuring an ambi-
ent sound level (xASL) of ambient sound external to an ear
canal at least partially occluded by the earpiece, monitoring a
change in the XASL for detecting an acute sound, and repro-
ducing the acute sound within the ear canal responsive to
detecting the acute sound. The reproducing can include
enhancing the acute sound over the ambient sound. The step
of reproducing can produce sound within the ear canal at a
same sound pressure level (SPL) as the acute sound measured
at an entrance to the ear canal.

The method can further include receiving audio content
from an audio interface that is directed to the ear canal, and
maintaining an approximately constant ratio between a level
of'the audio content (ACL) and a level of an internal ambient
sound level (1ASL) measured within the ear canal. The ACL
can be determined by measuring a voltage level of the audio
content sent to the ECR, and applying a transfer function of
the ECR to convert the voltage level to the ACL. The method
can further include measuring an Ear Canal Level (ECL)
within the ear canal, and subtracting the ACL from the ECL to
estimate the iIASL. The 1ASL can be estimated by subtracting
an attenuation level of the earpiece from the xASL.

In a fourth embodiment, a method for acute sound detec-
tion and reproduction suitable for use with an earpiece can
include the steps of measuring an external ambient sound
level (xASL) in an ear canal at least partially occluded by the
earpiece, monitoring a change in the XASL for detecting an
acute sound, estimating a proximity of the acute sound, and
reproducing the acute sound within the ear canal responsive
to detecting the acute sound based on the proximity. The step
of estimating a proximity can include performing a cross
correlation analysis between at least two microphones, iden-
tifying a peak in the cross correlation and an associated time
lag, and determining the direction from the associated time
lag. The method can further include identifying whether the
acute sound is a vocal signal produced by a user operating the
earpiece or a sound source external from the user.

In a fifth embodiment, a method for acute sound detection
and reproduction suitable for use with an earpiece can include
measuring an external ambient sound level (xASL) due to
ambient sound outside of an ear canal at least partially
occluded by the earpiece, measuring an internal ambient
sound level (iASL) due to residual ambient sound within the
ear canal at least partially occluded by the earpiece, monitor-
ing a high frequency change between the xASL and the iASL
with respect to a low frequency change between the xASL
and the iASL for detecting an acute sound, and reproducing
the xASL within the ear canal responsive to detecting the high
frequency change. The method can further include determin-
ing a proximity of a sound source producing the acute sound.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial diagram of an earpiece in accordance
with an exemplary embodiment;

FIG. 2 is a block diagram of the earpiece in accordance
with an exemplary embodiment;

FIG. 3 is a flowchart of a method for acute sound detection
in accordance with an exemplary embodiment;

FIG. 4 is a more detailed approach to the method of FIG. 3
in accordance with an exemplary embodiment;

FIG. 5 is a flowchart of a method for acute sound source
proximity in accordance with an exemplary embodiment;

FIG. 6 is a flowchart of a method for binaural analysis in
accordance with an exemplary embodiment;
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FIG. 7 is a flowchart of a method for logic control in
accordance with an exemplary embodiment;

FIG. 8 is a flowchart of a method for estimating back-
ground noise level in accordance with an exemplary embodi-
ment;

FIG. 9 is a flowchart of a method for maintaining constant
audio content level (ACL) to internal ambient sound level
(i1ASL) in accordance with an exemplary embodiment; and

FIG. 10 is a flowchart of a method for adjusting audio
content gain in accordance with an exemplary embodiment.

DETAILED DESCRIPTION

The following description of at least one exemplary
embodiment is merely illustrative in nature and is in no way
intended to limit the invention, its application, or uses.

Processes, techniques, apparatus, and materials as known
by one of ordinary skill in the relevant art may not be dis-
cussed in detail but are intended to be part of the enabling
description where appropriate, for example the fabrication
and use of transducers. Additionally in at least one exemplary
embodiment the sampling rate of the transducers can be var-
ied to pick up pulses of sound, for example less than 50
milliseconds.

In all of the examples illustrated and discussed herein, any
specific values, for example the sound pressure level change,
should be interpreted to be illustrative only and non-limiting.
Thus, other examples of the exemplary embodiments could
have different values.

Note that similar reference numerals and letters refer to
similar items in the following figures, and thus once an item is
defined in one figure, it may not be discussed for following
figures.

Note that herein when referring to correcting or preventing
an error or damage (e.g., hearing damage), a reduction of the
damage or error and/or a correction of the damage or error are
intended.

At least one exemplary embodiment of the invention is
directed to an earpiece for ambient sound monitoring and
warning detection. Reference is made to FIG. 1 in which an
earpiece device, generally indicated as earpiece 100, is con-
structed in accordance with at least one exemplary embodi-
ment of the invention. As illustrated, earpiece 100 depicts an
electro-acoustical assembly 113 for an in-the-ear acoustic
assembly, as it would typically be placed in the ear canal 131
of auser 135. The earpiece 100 can be an in the ear earpiece,
behind the ear earpiece, receiver in the ear, open-fit device, or
any other suitable earpiece type. The earpiece 100 can be
partially or fully occluded in the ear canal, and is suitable for
use with users having healthy or abnormal auditory function-
ing.

Earpiece 100 includes an Ambient Sound Microphone
(ASM) 111 to capture ambient sound, an Ear Canal Receiver
(ECR) 125 to deliver audio to an ear canal 131, and an Ear
Canal Microphone (ECM) 123 to assess a sound exposure
level within the ear canal. The earpiece 100 can partially or
fully occlude the ear canal 131 to provide various degrees of
acoustic isolation. The assembly is designed to be inserted
into the user’s ear canal 131, and to form an acoustic seal with
the walls 129 of the ear canal at a location 127 between the
entrance 117 to the ear canal and the tympanic membrane (or
ear drum) 133. Such a seal is typically achieved by means of
a soft and compliant housing of assembly 113. Such a seal is
pertinent to the performance of the system in that it creates a
closed cavity 131 of approximately 5 cc between the in-ear
assembly 113 and the tympanic membrane 133. As a result of
this seal, the ECR (speaker) 125 is able to generate a full range
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bass response when reproducing sounds for the user. This seal
also serves to significantly reduce the sound pressure level at
the user’s eardrum 133 resulting from the sound field at the
entrance to the ear canal. This seal is also the basis for the
sound isolating performance of the electro-acoustic assembly
113.

Located adjacent to the ECR 125, is the ECM 123, which is
acoustically coupled to the (closed) ear canal cavity 131. One
of its functions is that of measuring the sound pressure level
in the ear canal cavity 131 as a part of testing the hearing
acuity of the user as well as confirming the integrity of the
acoustic seal and the working condition of itself and the ECR.
The ASM 111 is housed in an assembly 113 and monitors
sound pressure at the entrance to the occluded or partially
occluded ear canal. All transducers shown can receive or
transmit audio signals to a processor 121 that undertakes
audio signal processing and provides a transceiver for audio
via the wired or wireless communication path 119.

Referring to FIG. 2, a block diagram of the earpiece 100 in
accordance with an exemplary embodiment is shown. As
illustrated, the earpiece 100 can include a processor 206
operatively coupled to the ASM 111, ECR 125, and ECM 123
via one or more Analog to Digital Converters (ADC) 202 and
Digital to Analog Converters (DAC) 203. The processor 206
can monitor the ambient sound captured by the ASM 111 for
acute sounds in the environment, such as an abrupt high
energy sound corresponding to the on-set of a warning sound
(e.g., bell, emergency vehicle, security system, etc.), siren
(e.g., police car, ambulance, etc.), voice (e.g., “help”, “stop”,
“police”, etc.), or specific noise type (e.g., breaking glass,
gunshot, etc.). The processor 206 can utilize computing tech-
nologies such as a microprocessor, Application Specific Inte-
grated Chip (ASIC), and/or digital signal processor (DSP)
with associated storage memory 208 such as Flash, ROM,
RAM, SRAM, DRAM or other like technologies for control-
ling operations of the earpiece device 100. The memory 208
can store program instructions for execution on the processor
206 as well as captured audio processing data.

The earpiece 100 can include an audio interface 212 opera-
tively coupled to the processor 206 to receive audio content,
for example from a media player or cell phone, and deliver the
audio content to the processor 206. The processor 206 respon-
sive to detecting acute sounds can adjust the audio content
and pass the acute sounds directly to the ear canal. For
instance, the processor can lower a volume of the audio con-
tent responsive to detecting an acute sound for transmitting
the acute sound to the ear canal. The processor 206 can also
actively monitor the sound exposure level inside the ear canal
and adjust the audio to within a safe and subjectively opti-
mized listening level range.

The earpiece 100 can further include a transceiver 204 that
can support singly or in combination any number of wireless
access technologies including without limitation Blue-
tooth™, Wireless Fidelity (WiFi), Worldwide Interoperabil-
ity for Microwave Access (WiMAX), and/or other short or
long range communication protocols. The transceiver 204
can also provide support for dynamic downloading over-the-
air to the earpiece 100. It should be noted also that next
generation access technologies can also be applied to the
present disclosure.

The power supply 210 can utilize common power manage-
ment technologies such as replaceable batteries, supply regu-
lation technologies, and charging system technologies for
supplying energy to the components of the earpiece 100 and
to facilitate portable applications. A motor (not shown) can be
a single supply motor driver coupled to the power supply 210
to improve sensory input via haptic vibration. As an example,
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the processor 206 can direct the motor to vibrate responsive to
an action, such as a detection of a warning sound or an
incoming voice call.

The earpiece 100 can further represent a single operational
device or a family of devices configured in a master-slave
arrangement, for example, a mobile device and an earpiece. In
the latter embodiment, the components of the earpiece 100
can be reused in different form factors for the master and slave
devices.

FIG. 3 is a flowchart of a method 300 for acute sound
detection and reproduction in accordance with an exemplary
embodiment. The method 300 can be practiced with more or
less than the number of steps shown and is not limited to the
order shown. To describe the method 300, reference will be
made to components of FIG. 2, although it is understood that
the method 300 can be implemented in any other manner
using other suitable components. The method 300 can be
implemented in a single earpiece, a pair of earpieces, head-
phones, or other suitable headset audio delivery devices.

The method 300 can start in a state wherein the earpiece
100 has been inserted and powered on. As shown in step 302,
the earpiece 100 can monitor the environment for ambient
sounds received at the ASM 111. Ambient sounds correspond
to sounds within the environment such as the sound of traffic
noise, street noise, conversation babble, or any other acoustic
sound. Ambient sounds can also correspond to industrial
sounds present in an industrial setting, such as factory noise,
lifting vehicles, automobiles, and robots to name a few.

Although the earpiece 100 when inserted in the ear can
partially occlude the ear canal, the earpiece 100 may not
completely attenuate the ambient sound. During the monitor-
ing of ambient sounds in the environment, the earpiece 100
also monitors ear canal levels via the ECM 123 as shown in
step 304. The passive aspect of the physical earpiece 100, due
to the mechanical and sealing properties, can provide
upwards of a 22-26 dB noise reduction. However, portions of
ambient sounds higher than 26 dB can still pass through the
earpiece 100 into the ear canal. For instance, high energy low
frequency sounds are not completely attenuated. Accord-
ingly, residual sound may be resident in the ear canal and
heard by the user.

Sound within the ear canal 131 can also be provided via the
audio interface 212. The audio interface 212 can receive the
audio content from at least one among a portable music
player, a cell phone, and a portable communication device.
The audio interface 212 responsive to user input can direct
sound to the ECR 125. For instance, a user can elect to play
music through the earpiece 100 which can be audibly pre-
sented to the ear canal 131 for listening. The user can also
elect to receive voice communications (e.g., cell phone, voice
mail, messaging) via the earpiece 100. For instance, the user
can receive audio content for voice mail or a phone call
directed to the ear canal via the ECR 125. As shown in step
304, the earpiece 100 an monitor ear canal levels due to
ambient sound and user selected sound via the ECM 123.

If at step 306, audio is playing (e.g., music, cell phone,
etc.), the earpiece 100 adjusts a sound level of the audio based
on the ambient sound to maintain a constant signal to noise
ratio with respect to the ear canal level at step 308. For
instance, the processor 206 can selectively amplify or attenu-
ate audio content received from the audio interface 212 before
it is delivered to the ECR 125. The processor 206 estimates a
background noise level from the ambient sound received at
the ASM 111, and adjusts the audio level of delivered audio
content (e.g., music, cell phone audio) to maintain a constant
signal (e.g., audio content) to noise level (e.g., ambient
sound). By way of example, if the background noise level
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increases due to traffic sounds, the earpiece 100 automatically
increases the volume of the audio content. Similarly, if the
background noise level decreases, the earpiece 100 automati-
cally decreases the volume of the audio content. The proces-
sor 206 can track variations on the ambient sound level to
adjust the audio content level.

Ifat step 310, an acute sound is detected within the ambient
sound, the earpiece 100 activates “sound pass-through” to
reproduce the ambient sound in the ear canal by way of the
ECR 125. The processor 206 permits the ambient sound to
pass through the ECR 125 to the ear canal 131 directly for
example by replicating the ambient sound external to the ear
canal within the ear canal. This is important if the acute sound
corresponds to an on-set for a warning sound such as a bell, a
car, or an object. In such regard, the ambient sound containing
the acute sound is presented directly to the ear canal in an
original form. Although, the earpiece 100 inherently provides
attenuation due to the physical and mechanical aspects of the
earpiece and its sealing properties, the processor 206 can
reproduce the ambient sound within the ear canal 131 at an
original amplitude level and frequency content to provide
“transparency”. For instance, the processor 206 measures and
applies a transfer function of the ear canal to the passed
ambient sound signal to provide an accurate reproduction of
the ambient sound within the ear canal.

In one embodiment, the earpiece 100 looks for temporal
and spectral characteristics in the ambient sound for detecting
acute sounds. For instance, as will be explained ahead, the
processor 206 looks for an abrupt change in the Sound Pres-
sure Level (SPL) of an ambient sound across a small time
period. The processor 206 can also detect abrupt magnitude
changes across frequency sub-bands (e.g. filter-bank, FFT,
etc.). Notably, the processor 206 can search for on-sets (e.g.,
fast rising amplitude wave-front) of an acute sound or other
abrupt feature characteristics without initially attempting to
initially identify or recognize the sound source. That is, the
processor 206 is actively listening for a presence of acute
sounds before identifying the type of sound source.

Even though the earplug inherently provides a certain
attenuation level (e.g., noise reduction rating), the processor
206 in view of the ear canal level (ECL) and ambient sound
level (ASL) can reproduce the ambient sound within the ear
canal to allow the user to make an informed decision with
regard to the acute sound. The ECL corresponds to all sounds
within the ear canal and includes the internal ambient sound
level (IASL) resulting from residual ambient sounds through
the earpiece and the audio content level (ACL) resulting from
the audio delivered via the audio interface 212. Briefly, x ASL
is the external ambient sound external to the ear canal and the
earpiece (e.g., ambient sound outside the ear canal). 1ASL is
the residual ambient sound that remains internal in the ear
canal. The following equations describe the relationship
among terms:

i4SL=xASL-NRR (EQ1)

iASL=ECL-ACL (EQ2)

As EQ 1 shows, the iASL is the difference between the
external ambient sound (XxASL) and the attenuation of the
earpiece (Noise Reduction Rating) due to the physical and
sealing properties of the earpiece. The processor 206 can
measure an external ambient sound level (xASL) of the ambi-
ent sound with the ASM 111 and subtracts an attenuation
level of the earpiece (NRR) from the XASL to estimate the
internal ambient sound level (iASL) within the ear canal.

EQ 2 is an alternate, or supplemental, method for calculat-
ing the iASL as the difference between the ECL and the Audio
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Content Level (ACL). By way of the ECM 123, the processor
206 can estimate an internal ambient sound level (1ASL)
within the ear canal by subtracting the estimated audio con-
tent sound level (ACL) from the ECL. The processor 206
measures a voltage level of the audio content sent to the ECR
125, and applies a transfer function of the ECR 125 to convert
the voltage level to the ACL.

The processor 206 evaluates the equations above to pass
sound from the ASM 111 directly to the ECR 125 to produce
sound within the ear canal at a same sound pressure level
(SPL) and frequency representation as the acute sound mea-
sured at an entrance to the ear canal. Further, the processor
206 can maintain an approximately constant ratio between an
audio content level (ACL) and an internal ambient sound level
(iASL) measured within the ear canal.

At step 314, the earpiece 100 can estimate a proximity of
the acute sound. For instance, as will be shown ahead, the
processor 206 can perform a correlation analysis on at least
two microphones to determine whether the sound source is
internal (e.g., the user) or external (e.g., an object other than
the user). At step 316, the earpiece 100 determines whether it
is the user’s voice that generates the acute sound when the
user speaks, or whether it is an external sound such as a
vehicle approaching the user. If at step 316, the processor 206
determines that the acute sound is a result of the user speak-
ing, the processor 206 does not activate a pass-through mode,
since this is not considered an external warning sound. The
pass-through mode permits ambient sound detected at the
ASM 111 to be transmitted directly to the ear canal. If how-
ever, the acute sound corresponds to an external sound source,
such as an on-set of a warning sound, the earpiece at step 318
activates “sound pass-through” to reproduce the ambient
sound in the ear canal by way of the ECR 125. The earpiece
100 can also present an audible notification to the user indi-
cating that an external sound source generating the acute
sound has been detected. The method 300 can proceed back to
step 302 to continually monitor for acute sounds in the envi-
ronment.

FIG. 4 is a detailed approach to the method 400 of FIG. 3
for an Acute-Sound Pass-Through System (ACPTS) in accor-
dance with an exemplary embodiment. The method 400 can
be practiced with more or less than the number of steps shown
and is not limited to the order shown. To describe the method
400, reference will be made to components of FIG. 2,
although it is understood that the method 400 can be imple-
mented in any other manner using other suitable components.
The method 400 can be implemented in a single earpiece, a
pair of earpieces, headphones, or other suitable headset audio
delivery devices.

At step 402, the earpiece 100 captures ambient sound sig-
nals from the ASM 111. At step 404, the processor 206 applies
analog and discrete time signal processing to condition and
compensate the ambient sound signal for the ASM 111 trans-
ducer. At step 406, the processor 206 estimates a background
noise level (BNL) as will be discussed ahead. At step 408, the
processor 206 identifies at least one peak in a data buffer
storing a portion of the ambient sound signal. The processor
206 at step 410 gets a level of the peak (e.g., dBV). Block 412
presents a method for warning signal detection (e.g. car
horns, klaxons). When a warning signal is detected at step
416, the processor 206 invokes at step 418 a pass-through
mode whereby the ASM signal is reproduced with the ECR
125. Upon activating pass-through mode, the processor 206
can perform a safe level check at step 452. If a warning signal
is not detected, the method 400 proceeds to step 420.

At step 420, the processor 206 subtracts the estimated BNL
from an SPL of the ambient sound signal to produce signal
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“A”. A high energy level transient signal is indicative of an
acute sound. At step 422, a frequency dependent threshold is
retrieved at step 424, and subtracted from signal “A”, as
shown in step 422 to produce signal “B”. At step 426, the
processor 206 determines if signal “B” is positive. If not, the
processor 206 performs a hysterisis to determine if the acute
sound has already been detected. If not, the processor at step
428 determines if an SPL of the ambient sound is greater than
a signal “C” (e.g. threshold). If the SPL is greater than signal
“C”, the earpiece generates a user generated sound at step
434. The signal “C” is used to ensure that the SPL between the
signal and background noise is positive and greater than a
predetermined amount. For instance, a low SPL threshold
(e.g., “C” 40 dB) can be used as shown in step 430, although
it can adapt to different environmental conditions. The low
SPL threshold provides an absolute measure to the SPL dif-
ference. At step 436, a proximity of a sound source generating
the acute sound can be estimated as will be discussed ahead.
The method 400 can continue to step 432.

Briefly, if a transient, high-level sound (or acute sound) is
detected in the ambient sound signal (ASM input signal), then
it is converted to a level, and its magnitude compared with the
BNL is calculated. The magnitude of this resulting difference
(signal “A”) is compared with the threshold (see step 422). If
the value is positive, and the level of the transient is greater
than a predefined threshold (see step 428), the processor 206
invokes the optional Source Proximity Detector at step 436,
which determines if the acute sound was created by the User’s
voice (i.e., a user generated sound). If a user-generated sound
is NOT detected, then Pass-through operation at step 438 is
invoked, whereby the ambient sound signal is reproduced
with the ECR 125. If the difference signal at step 428 is not
positive, or the level of the identified transient is too low, then
the hysteresis is invoked at step 432. The processor 206
decides if the pass-through was recently used at step 440 (e.g.
in the last 10 ms). If pass-through mode was recently acti-
vated, then processor 206 invokes the pass-through system at
step 438; otherwise there is no pass-through of the ASM
signal to the ECR as shown at step 442. Upon activating
pass-through mode, the processor 206 can perform a safe
level check at step 452.

FIG. 5 is a flowchart of a method 500 for acute sound
source proximity. The method 500 can be practiced with more
or less than the number of steps shown and is not limited to the
order shown. To describe the method 500, reference will be
made to components of FIG. 2, although it is understood that
the method 500 can be implemented in any other manner
using other suitable components. The method 500 can be
implemented in a single earpiece, a pair of earpieces, head-
phones, or other suitable headset audio delivery devices.

Briefly, FIG. 5 describes a method 500 for Source Proxim-
ity Detection (SPD) to determine if the Acute sound detected
was created by the User’s voice operating the earpiece 100.
The SPD method 500 uses as its inputs the external ambient
sound signals from left and right electro-acoustic earpiece
100 assemblies (e.g., a headphone). In some embodiments the
SPD method 500 employs Ear Canal Microphone (ECM)
signals from left and right earpiece 100 assemblies placed on
left and right ears respectively. The processor 206 performs
an electronic cross-correlation between the external ambient
sound signals to determine a Pass-through or Non Pass-
through operating mode. In the described embodiment
whereby the cross-correlation of both the ASM and ECM
signals is involved, a pass-through mode is invoked when the
cross-correlation analysis for both the left and right earpiece
100 assemblies return a “Pass-through” operating mode, as
determined by a logical AND unit.
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For instance, at step 502 a left ASM signal from a left
headset incorporating the earpiece 100 assembles is received.
Simultaneously, at step 504 a right ASM signal from a right
headset is received. At step 510, the processor 206 performs a
binaural cross correlation on the left ASM signal and the right
ASM signal to evaluate a pass through mode 516. At step 506
a left ECM signal from the left headset is received. At step
508, a right ECM signal from the right headset is received. At
step 514, the processor 206 performs a binaural cross corre-
lation on the left ECM signal and the right ECM signal to
evaluate a pass through mode 518. A pass through mode 524
is invoked if both the ASM and ECM cross correlation analy-
sis are the same as determined in step 520. A safe level check
can be performed by processor 206 at step 522.

FIG. 6 is a flowchart of a method 600 for binaural analysis.
The method 600 can be practiced with more or less than the
number of steps shown and is not limited to the order shown.
To describe the method 600, reference will be made to com-
ponents of FIG. 2, although it is understood that the method
600 can be implemented in any other manner using other
suitable components. The method 600 can be implemented in
a single earpiece, a pair of earpieces, headphones, or other
suitable headset audio delivery devices.

Briefly, FIG. 6 describes a component of the SPD method
500 wherein a cross-correlation of two input audio signals
602 and 604 (e.g., left and right ASM signals) is calculated.
The input signals may first be weighted using a frequency-
dependant filter (e.g. an FIR-type filter) using filter coeffi-
cients 606 and filtering networks 608 and 610. Alternatively,
an interchannel cross-correlation calculated with function
612 can return a frequency-dependant correlation such as a
coherence function. The absolute maximum peak of a calcu-
lated cross-correlation 614 can be subtracted from a mean (or
RMS) 616 correlation, with subtractor 622, and compared
628 with a predefined threshold 626, to determine if the peak
is significantly greater than the average correlation (i.e. a test
for peakedness). Alternatively, the maxima of the peak may
simply be compared with the threshold 628 without the sub-
traction process 622. If the lag-time of the peak 618 is at
approximately lag-sample 0, then the sound source is deter-
mined, at step 624, as being on the interaural axis-indicative
of User-generated speech, and a no-pass through mode is
returned 630 (a further function described in FIG. 7 may be
used to confirm that the sound source originates in the User-
head, rather than external to the user- and further confirming
that the acute sound is a User-generated voice sound). The
logical AND unit 632 activates the pass-through mode 636 if
both criteria in the decision units 628 and 624 confirm that the
absolute maxima of the peak is above a predefined threshold
626, AND the lag of the peak is NOT at approximately lag
sample zero. A safe level check may be performed by proces-
sor 206 at step 634.

FIG. 7 is a flowchart of a method 700 for logic control. The
method 700 can be practiced with more or less than the
number of steps shown and is not limited to the order shown.
To describe the method 700, reference will be made to com-
ponents of FIG. 2, although it is understood that the method
700 can be implemented in any other manner using other
suitable components. The method 700 can be implemented in
a single earpiece, a pair of earpieces, headphones, or other
suitable headset audio delivery devices.

Briefly, FIG. 7 describes a further component of the SPD
method 500, which is optional to confirm that the acute sound
source is from a location indicative of user-generated speech;
i.e. inside the head. Method steps 702-712 are similar to
Method steps 502-514 of FIG. 5. The cross-correlations of
step 710 and 712 provide a time-lag of the maximum absolute
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peak for a pair of input signals; the ASM and ECM signals for
the same headset (e.g. the ASM and ECM for the left headset).
At step 714 a left lag of a peak of the left cross correlation is
determined, and simultaneously, a right lag of a peak of the
right cross correlation is determined at step 718. If a lag of a
respective peak is greater than zero—this indicates that the
sound arrived at the ECM signal before the ASM signal.
Decision step 716 determines if the lag is greater than zero for
both the left and right headsets—and activates the pass-
through mode 722 if so. A safe level check may be performed
by processor 206 at step 720.

FIG. 8 is a flowchart of a method 800 for estimating back-
ground sound level. The method 800 can be practiced with
more or less than the number of steps shown and is not limited
to the order shown. To describe the method 800, reference
will be made to components of FIG. 2, although it is under-
stood that the method 800 can be implemented in any other
manner using other suitable components. The method 800
can be implemented in a single earpiece, a pair of earpieces,
headphones, or other suitable headset audio delivery devices.

Briefly, method 800 receives as its input 802 either or both
the ASM signal from ASM 111 and a signal from the ECM
123. An audio buffer 804 of the input audio signal is accumu-
lated (e.g. 10 ms of data), which is then processed by squaring
step 806 to obtain the temporal envelope. The envelope is
smoothed (e.g. an FIR-type low-pass digital filter) at step 808
using a smoothing window 810 stored in data memory (e.g. a
Hanning or Hamming shaped window). At step 812, transient
peaks in the input buffer can be identified and removed to
determine a “steady-state” Background Noise Level (BNL).
At step 814 an average BNL 816 can be obtained (similar to,
or the same as, the RMS) that is frequency dependant or a
single value averaged over all frequencies. If the ECM 123 is
used to determine the BNL, then decision step 818 adjusts the
ambient BNL estimation to provide an equivalent ear-canal
BNL SPL, by deducting an Earpiece Noise Reduction Rating
828 from the BNL estimate 826. Alternatively, if the ECM
123 is used, then the Audio Content SPL level (ACL) 822 of
any reproduced Audio Content 820 is deducted from the ECM
level at step 824. The updated BNL estimate is then converted
to a Sound Pressure Level (SPL) equivalent 832 (i.e. substan-
tially equal to the SPL at the ear-drum in which the earphone
device is inserted) by taking into account the sensitivity (e.g.
measured in V per dB) of either the ASM 111 or ECM 123 at
steps 830 and 834 respectively. The resulting BNL SPL is
then combined at step 842 with the previous BNL estimate
840, by averaging 838 a weighted previous BNL (weighted
with coefficient 836), to give a new ear-canal BNL 844.

FIG. 9 is a flowchart of a method 900 for maintaining
constant audio content level (ACL) to internal ambient sound
level (IASL). The method 900 can be practiced with more or
less than the number of steps shown and is not limited to the
order shown. To describe the method 900, reference will be
made to components of FIG. 2, although it is understood that
the method 900 can be implemented in any other manner
using other suitable components. The method 900 can be
implemented in a single earpiece, a pair of earpieces, head-
phones, or other suitable headset audio delivery devices.

Briefly, FIG. 9 describes a method 900 for Constant Signal-
to-Noise Ratio (CSNRS). At step 904 an input signal is cap-
tured from the ASM 111 and processed at step 910 (e.g. ADC,
EQ, gain). Similarly, at step 906 an input signal from the ECM
123 is captured and processed at step 912. The method 900
also receives as input an Audio Content signal 902, e.g. a
music audio signal from a portable Media Player or mobile-
phone, which is processed with an analog and digital signal
processing system as shown in step 908. An Audio Content
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Level (ACL) is determined at step 914 based on an earpiece
sensitivity from step 916, and returns a dBV value.

In one exemplary embodiment, method 900 calculates a
RMS value over a window (e.g. the last 100 ms). The RMS
value can then be first weighted with a first weighting coef-
ficient and then averaged with a weighted previous level
estimate. The ACL is converted to an equivalent SPL value
(ACL), which may use either a look-up-table or algorithm to
calculate the ear-canal SPL of the signal if it was reproduced
with the ECR 125. To calculate the equivalent ear canal SPL,
the sensitivity of the ear canal receiver can be factored in
during processing.

At step 922 the BNL is estimated using inputs from either
or both the ASM signal at step 902, and/or the ECM signal at
step 906. The BNL may be adjusted by the earpiece noise
reduction rating 924. These signals are selected using the
BNL input switch at step 918, which may be controlled auto-
matically or with a specific user-generated manual operation
at step 926. The Ear-Canal SNR is calculated at step 920 by
differencing the ACL from step 914 and the BNL from step
922 and the resulting SNR 930 is passed to the method step
932 for AGC coefficient calculation. The AGC coefficient
calculation 932 calculates gains for the Audio Content signal
and ASM signal from the Automatic Gain Control steps 928
and 936 (for the Audio Content and ASM signals, respec-
tively). AGC coefficient calculation 932 may use a default
preferred SNR 938 or a user-preferred SNR 934 in its calcu-
lation. After the ASM signal and Audio content signal have
been processed by the AGCs 928 and 936, the two signals are
mixed at step 940.

At step 942, a safe-level check determines if the resulting
mixed signal is too high, if it were reproduced with the ECR
125 as shown in block 944. The safe-level check can use
information regarding the user’s listening history to deter-
mine if the user’s sound exposure is such that it may cause a
temporary or a permanent hearing threshold shift. If such high
levels are measured, then the safe-level check reduces the
signal level of the mixed signals via a feedback path to step
940. The resulting audio signal generated after step 942 is
then reproduced with the ECR 125.

FIG. 10 is a flowchart of a method 950 for maintaining a
constant signal to noise ratio based on automatic gain control
(AGC). The method 950 can be practiced with more or less
than the number of steps shown and is not limited to the order
shown. To describe the method 950, reference will be made to
components of FIG. 2, although it is understood that the
method 950 can be implemented in any other manner using
other suitable components. The method 950 can be imple-
mented in a single earpiece, a pair of earpieces, headphones,
or other suitable headset audio delivery devices.

Method 950 describes calculation of AGC coefficients. The
method 950 receives as its inputs an Ear Canal SNR 952 and
a target SNR 960 to provide a SNR mismatch 958. The target
SNR 964 is chosen from a pre-defined SNR 954, sorted in
computer memory or a manually defined SNR 956. At step
958, a difference is calculated between the actual ear-canal
SNR and the target SNR to produce the mismatch 962. The
mismatch level 962 is smoothed over time at step 968, which
uses a previous mismatch 970 that is weighted using single or
multiple weighting coefficients 966, to give a new time-
smoothed SNR mismatch 974. Depending on the magnitude
of this mismatch, various operating modes 972, 978 can be
invoked, for example, as described by the AGC decision
module 976 (step 932 in FIG. 9).

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
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embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
modifications, equivalent structures and functions of the rel-
evant exemplary embodiments. Thus, the description of the
invention is merely exemplary in nature and, thus, variations
that do not depart from the gist of the invention are intended
to be within the scope of the exemplary embodiments of the
present invention. Such variations are not to be regarded as a
departure from the spirit and scope of the present invention.

What is claimed is:
1. An earpiece comprising:
an Ambient Sound Microphone (ASM) configured to cap-
ture ambient sound, the ambient sound containing an
acute sound having an abrupt high energy sound profile;

at least one Ear Canal Receiver (ECR) configured to deliver
audio to an ear canal; and

aprocessor operatively coupled to the ASM and the at least

one ECR, the processor being configured to:

monitor a change in an ambient sound level of the ambi-
ent sound,

detect an on-set of a fast rising amplitude wave-front of
the acute sound, and

upon detecting the on-set of the fast rising amplitude
wave-front of the acute sound, reproduce the acute
sound within the ear canal via the ECR.

2. The earpiece of claim 1, wherein the processor passes the
ambient sound from the ASM directly to the ECR to produce
sound within the ear canal at a same sound pressure level
(SPL) and frequency representation as the acute sound mea-
sured at an entrance to the ear canal.

3. The earpiece of claim 1, wherein the processor maintains
an approximately constant ratio between an audio content
level (ACL) presented to the earpiece and an internal ambient
sound level (1IASL) measured within the ear canal.

4. The earpiece of claim 1, wherein the processor measures
an external ambient sound level (xASL) of the ambient sound
with the ASM and subtracts an attenuation level of the ear-
piece from the XxASL to estimate an internal ambient sound
level (1ASL) within the ear canal.

5. The earpiece of claim 1, further comprising:

an Ear Canal Microphone (ECM) to measure an ear canal

sound level (ECL) within the ear canal,

wherein the processor estimates an internal ambient sound

level (IASL) within the ear canal by subtracting an esti-
mated audio content sound level (ACL) from the ECL.

6. The earpiece of claim 5, wherein the processor measures
a voltage level of audio content sent to the ECR, and applies
a transfer function of the ECR to convert the voltage level to
the ACL.

7. The earpiece of claim 1, wherein the processor is located
external to the earpiece on a portable computing device.

8. The earpiece of claim 1, wherein the processor detects
the on-set of the acute sound without identifying the acute
sound.

9. The earpiece of claim 1, wherein the ASM is located
internal to the earpiece.

10. The earpiece of claim 1, wherein the ASM is located
external to the earpiece on a remote device.

11. The earpiece of claim 10, wherein the remote device
includes at least one of a further earpiece, a cell phone, a
media player, a portable computing device or a personal digi-
tal assistant.

12. The earpiece of claim 11, wherein the earpiece and the
further earpiece are configured to be worn by a same indi-
vidual.
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13. The earpiece of claim 11, wherein the earpiece and the
further earpiece are configured to be worn by different indi-
viduals.
14. An earpiece, comprising:
an Ambient Sound Microphone (ASM) configured to cap-
ture ambient sound, the ambient sound containing an
acute sound having an abrupt high energy sound profile;

at least one Ear Canal Receiver (ECR) configured to deliver
audio to an ear canal,

an audio interface configured to receive audio content; and

aprocessor operatively coupled to the ASM, the at least one

ECR, and the audio interface, the processor being con-

figured to:

monitor a change in an ambient sound level of the ambi-
ent sound,

detect an on-set of a fast rising amplitude wave-front of
the acute sound,

adjust an audio content level (ACL) of the audio content
delivered to the ear canal, and

upon detecting the on-set of the fast rising amplitude
wave-front of the acute sound, reproduce the acute
sound within the ear canal via the ECR.

15. The earpiece of claim 14, wherein the audio interface
receives the audio content from at least one among a portable
music player, a cell phone, and a portable communication
device.

16. The earpiece of claim 14, wherein the processor main-
tains an approximately constant ratio between the audio con-
tent level (ACL) and an internal ambient sound level (iASL)
measured within the ear canal.

17. The earpiece of claim 16, wherein the processor mutes
the audio content and passes the acute sound to the ECR for
reproducing the acute sound within the ear canal.

18. The earpiece of claim 16, wherein the processor ampli-
fies the acute sound with respect to the audio content level
(ACL).

19. The earpiece of claim 14, wherein the processor detects
the on-set of the acute sound without identifying the acute
sound.

20. The earpiece of claim 14, wherein the ASM is located
internal to the earpiece.

21. The earpiece of claim 14, wherein the ASM is located
external to the earpiece on a remote device.

22. The earpiece of claim 21, wherein the remote device
includes at least one of a further earpiece, a cell phone, a
media player, a portable computing device or a personal digi-
tal assistant.

23. The earpiece of claim 22, wherein the earpiece and the
further earpiece are configured to be worn by a same indi-
vidual.

24. The earpiece of claim 22, wherein the earpiece and the
further earpiece are configured to be worn by different indi-
viduals.

25. A method for acute sound detection and reproduction
the method comprising:

measuring an ambient sound level (xASL) of ambient

sound external to an ear at least partially occluded by an
earpiece, the ambient sound containing an acute sound
having an abrupt high energy sound profile;
monitoring a change in the xASL of the ambient sound;
detecting an on-set of a fast rising amplitude wave-front of
the acute sound; and
upon detecting the on-set of the fast rising amplitude wave-
front of the acute sound, reproducing the acute sound
within an ear canal.
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26. The method of claim 25, wherein the XASL is measured
by an ambient sound microphone located internal to the ear-
piece.

27. The method of claim 25, wherein the XASL is measured
by an ambient sound microphone located external to the
earpiece on a remote device.

28. The method of claim 27, wherein the remote device
includes at least one of a further earpiece, a cell phone, a
media player, a portable computing device or a personal digi-
tal assistant.

29. The method of claim 28, wherein the earpiece and the
further earpiece are configured to be worn by a same indi-
vidual.

30. The method of claim 28, wherein the earpiece and the
further earpiece are configured to be worn by different indi-
viduals.

31. The method of claim 25, wherein the step of detecting
the on-set comprises detecting an abrupt magnitude change
across frequency sub-bands.

5

32. The method of claim 25, wherein the step of reproduc- 20

ing produces sound within the ear canal at a same sound
pressure level (SPL) as the acute sound measured at an
entrance to the ear canal.
33. The method of claim 25, further comprising:
receiving audio content from an audio interface that is
directed to the ear canal;
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maintaining an approximately constant ratio between a
level of the audio content (ACL) and an internal ambient
sound level (1IASL) measured within the ear canal.

34. The method of claim 33, wherein the ACL is deter-

mined by

measuring a voltage level of the audio content directed to
the ear canal, the audio content being directed via an Ear
Canal Receiver (ECR); and

applying a transfer function of the ECR to convert the
voltage level to the ACL.

35. The method of claim 33, further comprising:

measuring an Ear Canal Level (ECL) within the ear canal;
and

subtracting the ACL from the ECL to estimate the iASL.

36. The method of claim 33, wherein the iASL is estimated

by subtracting an attenuation level of the earpiece from the
xASL.

37. The method of claim 33, further comprising:

muting the audio content and passing the acute sound to an
Ear Canal Receiver (ECR) for reproducing the acute
sound within the ear canal.

38. The method of claim 33, further comprising:

amplifying the acute sound with respect to the audio con-
tent level (ACL).
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4. Performed a search in Lexis in the IP Journal and Periodicals database for any articles on the
patent.

5. Performed a search in Lexis in the news databases for any articles about the patent or any
articles about litigation on this patent.

Paper No. 202303011
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US District Court Docket
United States District Court, Texas Eastern
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Header
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Proceedings

# Date

Proceeding Text

Source

1 0201442022

**SEALED PER QRDER #8 COMPLAINT for Patent
infringement against Samsung Electronics America, inc.,
Samsung Efectronics Co., Lid. { Filing fee § 402 receipt number
G540-8788477 .}, filed by Staton Techiva, LLC, Synergy 1P
Corporation, {Atfachments: # 1 Exhibit A, # 2 Exhibit B, # 3 Exhibit
C, # 4 Exhibit D, # 5 Civil Cover Sheet){Cangro, Bradford)
Modified on 3/8/2022 (ch, ). {(Entered: 02/14/2022)

(211452022

Case Assigned to District Judge Rodney Gilstrag and Magistrate
Judge Roy S, Payne. {nkl, ) (Entered: 02/14/2022)

02i14/2022

2 (211442022

in accordance with the provisions of 28 USC Section 638(c), vou
are hereby notified that a U.S. Magistrate Judge of this district
court is available to conduct any or all proceedings in this case
including a jury or non-jury trial and 1o order the entry of a final
judgment. The form Cansent {o Proceed Before Magistrate Judge
is available on our website. All signed consent forms, excluding
pro se parties, should he filed electronically using the event Notice
Regarding Consent to Proceed Before Magistrate Judge. {nkl, }

(Entered: 0211412022) .
CORPORATE DISCLOSURE STATEMENT filed by Staton
Techiya, LLC, Synergy IP Corporation {Cangro, Bradford}
{Entered: 02/14/2022)

3 0211472022

Notice of Filing of Patent/Trademark Form {AO 120). AO 120
maited to the Director of the U.S. Patent and Trademark Office.
{Cangro, Bradford) {(Entered: 02/14/2022)

4 03/Gti2022

Unopposed MOTION for Extension of Time to File Answer ,
MOVE, OR OQTHERWISE RESPOND TG PLAINTIFFS
COMPLAINT AND WAIVER OF FOREIGN SERVICE
REQUIREMENT by Samsung Electranics America, inc., Samsung
Electronics Co., Lid.. {Attachments: # 1 Text of Proposed
Ordery{Smith, Melissa) {(Entered: 83/01/2022}

5 (310242022

ORDER granting 4 Motion for Extension of Time to Answer.

Signed by Magistrate Judge Roy 3. Payne on 3/2/2022. {ch, }
AEntered: 03/0212022)
NOTICE of Altorney Appearance by Jacob Andrew Snodgrass on
behalf of Staton Techiva, LLC, Synergy IP Corporation

{Snadgrass, Jacok) (Entered: 03/03/2022)

7 0370772022

Unopposed MOTION to Seal Document 1 Complaint, by
Samsung Electronics America, inc., Samsung Electronics Ca.,
iid.. (Attachments: # 1 Exhibit A, # 2 Text of Proposed
Order}{Smith, Melissa) (Enterad: 83/07/2022}

&8 03/0872022

ORDER granting 7 Motion to Seal Document 1 Complaint.
ORDERED that a redacted version of Dkl No. 1 be filed o later
than March 11, 2022, Signed by Magistrate Judge Roy S. Payne
on 37812022, {ch, } Modified on 3/8/2022 (ch, }. (Entered:
03/08/2022)

8 (30072022

REDACTION to 1 Complaint, by Staton Techiya, LLC, Synergy IP
Corparation, {Altachments; # 1 Exhibit A, # 2 Exhibit B, # 3 Exhihit
C, # 4 Exhibit D, # & Civil Cover Sheet)(Snodgrass. Jacob)
{Entered: 03/09/2022)

10 (34/06/2022

11 (4/14/2022

NOTICE of Discovery Disclosure by Staton Techiya, LLC, Synergy

P Corporation of Service of F.R. 3-1 and 3-2 Disclosures
(Snodgrass, Jacob) (Entered: 04/06/2022)

ORDER,- Scheduling Confarence set for 5i18/2022 02:00 PM

before District Judge Rodney Gilstrap. Signed by Magistrate

Judge Rov 8. Payne on 4/14/2022. {ch, } (Entered; 04/14/2022)
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Date

Proceeding Text

Source

05/04/2022

CONSOLIDATION ORDER - ORDERED that Case No. 2:21-cv-
00413-JRG-RSP and Case No. 2:22-cv-00053-JRG-RSP are
CONSOLIDATED for all purposes, including pre-trial and trial, with
Case No. 2:21-cv-00413-JRG-RSP designated as the LEAD
CASE. Signed by District Judge Rodney Gilstrap on 5{4/2022. {ch,
1 {Entered: 05/05/2022)

(5/18/2022

TSEILED IN ERROR*™  Unopposed MOTION to Seal Documeant
Answer and Counterclaims by Samsung Electronics America, Inc.,
Samsung Electronics Co., Lid.. {Attachments: # 1 Text of
Praposed Order){Smith, Melissa) Madified on 5/19/2022 {ch, ).
{Entered: 056/18/2022)

05/19/2022

EILED IN ERROR. PER ATTORNEY Document # 13, Motion fo
Seal. PLEASE IGNORE."™ {ch, } {(Entered: 05/19/2022)

14

071372022

FFILED N ERROR™ Unopposed MOTION 7O FILE UNDER
SEAL by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid.. {Attachments: # 1 Text of Propaosed
OrderSmith, Melissa} Modified on 7/14/2022 {ch, ). (Entered:
071372022}

071312022

RILED IN ERROR™ SEALED PATENT DOCUMENT
SAMSUNG'S FIRST AMENDED ANSWER AND
COUNTERCLAIMS (Attachments: # 1 Exhibit 13{Smith, Melissa)
tladified on 7114/2022 {ch, ). (Entered: 07/13/2022}

07:/14/2022

HRILED IN ERROR. FILE IN THE LEAD CASE Document # 14,
Motion to Filed under Seal. PLEASE IGNORE.™ {ch, } {Entered:
07/114/2022)

07114/2022

*SEILED IN ERROR. PLEASE FILE IN LEAD CASE Document #
15, Sealed Document. PLEASE IGNORE. ™ (ch, } (Entered:
07/14/2022)

Patents

Number
11,039,259

11,057,701

11,217,237
11,244 666

Title

Method and system for sound mienitoring over a
network

Method and device for in ear canal echo
Suppression

Method and device for voice operated conirol

Method and device for acute sound detection and

reproduction

Copyright © LexiaNaxis CowrtLink, Inc. Al Rights Reserved,
™ THIS DATA IS FOR INFORMATIONAL PURPQSES ONLY ™

issued
08/15/2021

07/06/2021

01/04/2022
02/08:2022

Class

Subclass
1
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Case IPR2022-01099; U.S. Patent 11,244 666
UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT TRIAL AND APPEAL BOARD
June 9, 2022

Reporter
2022 PAT. APP.FILINGS LEXIS 5874 ¢

SAMSUNG ELECTRONICS CO., LTD., and SAMSUNG ELECTRONICS AMERICA, INC., Petitioners v. STATON
TECHIYA, LLC, Patent Owner

Type: Petitions

Counsel

Ali R. Sharifahmadian (Reg. No. 48.202), Counsel for Petitioners .

Title

Petition for Inter Partes Review of U.S. Patent 17,244,666

Text
TABLE OF CONTENTS [*1]
FETITIONERS' EXHIBIT LIST ¥
LISTING OF CHALLENGED CLAIMS vi
{, INTRODUCTION 1

il GROUNDS FOR STANDING
il STATEMENT OF PRECISE RELIEF REQUESTED FOR EACH CLAIM

CHALLENGED 1
IV, OVERVIEW OF THE '666 PATENT 3
W, OVERVIEW OF THE PRIBMARY PRIOR ART REFERENCES 4
A. Platz 4
B. Victorian 3
C. Inanaga g
Vi LEVEL OF ORDINARY SKILL IN THE ART 11
Vil CLAIM CONSTRUCTION 1
Vil DETAILED EXPLANATION OF GROUNDS 12
A, Ground 1A Plaiz Renders Obvious Clalms 1 and 11 12
1. Claim 1 12
a. pre] 12
b, 1fa} and 1[b] 12
c. 1] 17
d. 1{di and t[g} 17
e. 21
f. 1{g] 21
g. 1hi 22
h. 1 23
i. 10 and 1{k] 24
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2. Claim 11 26
B. Ground 1B: Plaiz and Kvaley Render Obvious Claim 2 27
1. Claim 2 27
C. Ground 1C Platz, Kvaley and Inanaga Render QObvious Claims
8-10 31
1. Claim 8 31
2. Claim 9 34
3. Claim 10 34
D. Greund 2A: Victorian and Inanaga Render Obvinus
Ciaims 1 and 11 36
1. Claim 1 38
a. 1fpre] 38
b. 1al 36
<. 1{b] 37
d. ¢} 39
e. H{di and 1[e] 38
£ 41
g. gl 4
h. 1] 42
i i 18] and 1k} 43
2. Claim 11 48
E. Ground 2B: Victorian, Inanaga and Kvailgy Render Oovious
Clalms 2, and 8-1Q 47
1. Claim 2 47
2.Claim 8 50
3. Claim 9 &1
4. Claim 10 51
F. Ground 3A: [*2] Inanaga Renders Obwvious Claims 1 and 11 53
1. Claim 1 53
a. Hpre] 83
b, 1a] 53
e. 1{b] 55
d. 1fc] 56
e H{dland 1[e} fstal
£ 88
g. Hgi 58
h. i 59
Lol 80
j. i} and 1k} &0
2. Claim 11 &1
G. Ground 3B: Inanaga and Engle Render Obvious Claims 2 and
8-10 62
1. Claim 2 52
2.Claim 8 B84
3. Claim 9 85
4. Claim 10 &5
iX. THE DISCRETIONARY FACTORS FAVOR INSTITUTING TRIAL 66
88

>
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71
X MANDATORY NOTICES UNDER
A. Real Parties-in-interest 7
B. Related Matters 71
. Lead and Backup Counseal 73
D. Senvice information 73
Xi. FEES 73

{. INTRODUCTION

Samsung Electronics Co., Lid. and Samsung Electronics America, Lid. { "Petitioners") requests  inter partes
review of claims 1-2 and 8-11 {"challenged claims") of U.S. Patent 11,244,668 ("the '66G patent”).

il. GROUNDS FOR STANDING

Petitioners certify that the "666 patent is available for  inter parfes review (MPR") and Petilioners are not barred or
estopped from requesting IPR to challenge the claims on the grounds herein,

ill. STATEMENT OF PRECISE RELIEF REQUESTED FOR EACH CLAIM CHALLENGED

Petitioners respectfully request review and cancellation under 33§
the following bases: !

i of the challengad claims on

Ground
1A

Claims
1, 11

Basis
§ 103 Plaiz

Ground
1B

Claims
2

Basis
§103: Platz and Kvaley

Ground
1C

Claims
8-10

Basis

Petitioners do not concede that any challenged claims satisfy other requirements for patentability that cannot be raised in IPR,
including Section 101 and 112,

Manuel Saldana
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§ 103: Platz, Kvalpy, and inanaga

Ground
Z2A

Claims
1, 11

Basis
§ 103. Victorian and Inanaga

Ground
2B

Claims
2, 8-10

Basis
§ 103: Victorian, Inanaga, and Kvalay

Ground
3A

Claims
1, 11

Basis § 103: [nanagae

Ground
3B

Claims
2, 8-10

Basis
§ 103: Inanaga and Engle

As shown below, each reference pre-dates the ‘666 palent's earliest proclaimed priority date {January 22, 2007),
which Petitioners do not concede. Petitioners reserve the right to dispute any priority claim.

Reference
U.S. 2010/0110077 {" Platz")

Date
12/8/20086 (filed}
5132010 {published)

Prior Art At Least Under
§ 102{e)

Reference

Manuel Saldana
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EP 1.519,625A2 (" Victorian)

Date
3730/2005 {published)

Prior Art At Least Under [*4]
§ 102(b}

Reference
U.8 5276,740 (" Inanaga"}

Date
1/4/1994 {issued)

Prior Art At Least Under
§ 102(b)

Reference
U.8. 8,728,385 (" Kvalay")

Date
4272004 (issued)

Prior Art At Least Under
§ 102(b)

Reference
U.8. 8,477,955 (" Engle"}

Date
711472005 (filed)
7212013 (issued)

Prior Art At Least Under
§ 102(e)

V. OVERVIEW OF THE '666 PATENT

The '666 patent explains in the Background section that “Environmental noise is constantly presented in
industrialized societies given the ubiquity of sxternal sound intrusions.  {d., 1:32-54. To "combat" this noise,
“people are arming themselves with portable audio playback devices to drown out intrusive noise. fd., 1:55-2:14.
Because the audio content is often played at high volume, the user can be isolated from their environment, for
example, paople talking to them or warning sounds like sirens.  fd. "A need therefore exists for enhancing the
user's ability to 20 listen in the environment without harming his or her hearing faculties.” /d 2:19-21.

The ‘666 paient addresses this purported need with an "earpiece” device that monitors sound directed to an
occluded ear, [*5] detects acute sounds and allows the acute sounds to be reproduced in an ear canal of the
cccluded ear. ‘668 patent, 1:23-28. The earpiece includes an Ambient Sound Microphone {ASM) to capture ambient
sound, at ieast one Ear Canal Receiver (ECR) 1o deliver audio 1o an ear canal, and a processor operatively coupled
to the ASM and the at least one ECR. The processor monilors a change in the ambient sound level {o detect an
acute sound from the change. The acute sound is reproduced within the ear canal via the ECR responsive to
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detecting the acute sound. /d. 2:28-36. In some embodiments, an internal microphone to detect sounds within the
ear canal is also used, for example, to detect the voice of the earpiece user or for other functions. /d., 2:49-51,
10:8-40.

V. OVERVIEW OF THE PRIMARY PRIOR ART REFERENCES
A. Platz

Plaiz is directed to an active hearing protection system having a left earplug 10, a right earplug 12, and a central
unit 14 connected to a communication device 20. Plafz, Abstract, [0020], FIG. 1. Plafz describes earplugs 10, 12
each having a hard shell 22 that includes an aclive unit 24 { id., [0021}-{0022], FIG. 1), and "each being adapied for
providing [*8] for an acoustic attenuation of at least 10 dB averaged over the audible frequency range" { id,
[000Z]).

The active unit 24 includes a microphone 28 which Mis acoustically oriented towards ambience in order 1o caplure
primarily ambient scund.” Id., {0042}, see afso [0022], {0025], FIG. 1. Active unit 24 also includes a second inner
microphone 31 that s acoustically oriented towards the ear canal in order to capture primarily the user's voice" {
id., [0042}), and "a loudspeaker 30 for providing audio signals into the user's ear canal via the sound channe! 26" {
id., [0022]). Platz explains that audio signals captured by microphones 28 are processed by audic signal
processing unit 34 {(of central unit 14) and supplied to loudspeakers 30 for reproduction to the user's ear. /d.,
{0023].

Piatz describes central unit 14 as connecled to a communication device 20, which may comprise, for example, "a
mobile phone or a FM radio device, such as a walkie-talkie." /d.. [0024]. Plaiz provides that, in addition fo audio
signals captured from ambient sound by microphones 28, loudspaaker 30 also provides audio signals received from
the communication device 20 o the user's ear, [*7T]  Id., [0025], Plafz describes a communication mode in which
a mixtura of audio signals reprasentative of the ambient sound as captured by microphone 28 and the audio signal
provided by the communication device 20 is provided to both ears. Jd. at [0038].

Piatz describes capturing the user's voice via the microphones 28, 31, Platz, [0025]. Plaiz also describes central
unit 14 performing blind source separation ("BSS"} en audio signals received from microphones 28, 31 in order {o
separate the user's voice from background noise. [d., [0042]. claim 58.

B. Victorian

Victorian relates {o "ear-level communication systems” for communicating with remote devices such as a cellular
telephone via full duplex audio. Victorian, [0001]-[0002]. Vicforian discloses, for exaniple, an "sar-level device
110."  Victorian, {00181,

{SEE FIGURE IN ORIGINAL]
Victorian, FIG. 1 (annctated}

Victorian discloses various configurations for "ear-level device 110", including an "in-the-canal (ITC) device 3108."
Victorian, [0025].

[SEE FIGURE IN ORIGINAL]
Victorian, FIG. 3B (annotated)
By reference to FIG. 4A, Victorian discloses the circuit of the single sar-levet device [*8] 110. Id., [0029]
[SEE FIGURE IN ORIGINAL]

Victorfan, FIG. 4A
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The circuit includes, inter alia, the following features:
. an “external microphone 420," which "picks up ambient sound”,
. an "ear canal microphone 440" which detects the "speech of the person wearing ear-level device 1107

. an “ear canal speaker 470" which “transmits sound received from remote device 190 andior external
microphone 420 to the same ear canal”,

. a "processor 460" which "includes one or more of amplification circuitry, filtering circuitry, acoustic feedback
reduction circuitry, noise reduction circuitry, and tone contral circuitry, among other circuits performing signat
processing functions as known in the art™; and

. a voice operated exchange (VOX]) circuit 430.

Victorian, [D030]. Victorian discloses that processor 461 in ear-level device 100 converts the signals received
from remote device 180 and/or external microphone 420 to a sound audible to the person wearing sar-level device
110, K.

By reference to FiG. 4B, Vicforian discloses the operation of VOX 430,  Id., [0031]. Victorian uses gating
modudes to reduce echo of ringing caused by the feedback loop between [*9] the sar canal speaker and ear canal
microphona 440. id. if a module is "on,” that means sound is passed through; if "off," that sound is blanked or
attenuated. /d., [0032].

[SEE FIGURE IN ORIGINAL]
Victorian, FIG. 4B (annotated)

Victorian discloses a gating rule that allows the transmission of both the remote sound and the ambient sound fo
the sar canal. fd., [(038]

C. Inanaga

Inanaga is directed to an earphone device that includes an acoustic iube and is configured to reduce external
noises. Generally, Inanaga discioses an external microphone unit 37 disposed externally of the acoustic tube for
picking external noises and an internal microphone unit 36 adjacent o an earphone unit 33 that picks up sound in
the acoustic tube 31, wherein the earphone unit 33 provides reproduced sound to the sardrum. /hanaga, at 5:34-
58, 6:22-30, 6:37-50.

{SEE FIGURE IN ORIGINAL]
Inanaga, FiG. 4

Inanaga further discloses a mixing circuit 38 for mixing an input audio signal (such as a music signal reproduced
from a compact portable sterec cassetie {ape recorder), a signal obtained by negatively feeding back the signal
obtainad fram internal microphone unit 36, and the [¥10] signal obtained from external microphone unit 37 at a
desired mixing ratio.  fnanaga, at 5:532-56. Inanaga describes the mixing circuit 38 having a third variable gain
control circuit 42 for variably changing the gain of the extaernal noise signal prior to the external noise signal being
mixed with the input audio signal and the negatively fed back internal microphone signal.  /d, at 5:57-85. inanaga
also disclpses the output sighal of said mixing being supplied to earphone unit 33, which canverts the ocutput signals
into an audio signal for providing sounds.  /d. at 6:15-21 & 8:48-50.

Vi. LEVEL OF ORDINARY SKILL IN THE ART

A person of ordinary skill in the art at the time of the alleged invention of the '666 patent ("POSITA"), which for
purposes of this proceeding is no earlier than January 22, 2007, would have had a bachelot's degree in electrical
enginearing, computer science, or a similar field and two vears of experience in the design of digital audio systems
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and assaciated signal processing. The POSITA could have also obiained similar knowledge and experience
through other means. Pafish, P20

Vii. CLAIM CONSTRUCTION

Petatsgnafs are unaware of any “prior claim [*11] construction determination” related to the '666 patent. See &7
) . Given the close corraiation and substantial identity hetween the prior arl references and the
c:ha#ienged claims, Petitioners beligve that no express constructions of the claims are necessary to assess Whet‘ses
the pricr art reads on the chailenged claims. Thus, the claims should be given their plain and ordinary meaning. 2

{ en banc).

Vill. DETAILED EXPLANATION OF GROUNDS

A. Ground 1A: Pfaiz Renders Obvious Claims 1 and 11
1. Claim 1

a. 1{pre}

To the extent the preamble is limiting, Plafz discloses or suggests this feature.  Polish, PP51-533. Plaiz
discloses an active hearing protection sysiem having a lell earplug 1), a right earplug 12, and a ceniral unit 14.
Platz, Abstract, [0020], FIG. 1. A POSITA would have understood each of  Plaiz's earplugs 10, [F12] 12 1o
comprise "[aln earphone device" at lsast because they each include a speaker 30 configured to provide audio
signals received from a communication device 20 to the user's ear. fd., [0024}-{0025]; Polish, P52, Flatz's
earpiugs 10, 12 are also of the same general construction as the “earphone device” {or "earpiece”) described in the
'666 patent. '686Pat., 4:.52-65, 8:21-26. d.

b. 1{a] and 1[b]
Piatz discioses or suggests these features. Folish, PP54-66.

Piatz discloses that active unit 24 of sach sarplug 10, 12 includes a microphane 28 configured to "capture} audio
signals from ambient sound.”  /d., [0022], {0025]. Platz provides that "microphone 28 is acoustically orented
towards ambience in order to capture primarily ambient sound.” /d., {0042].

Piatz discloses that active unit 24 also includes a second, inner microphone 31 that "is acoustically oriented
towards the ear canal in order to caplure primarily the user's voige." Plafz, {0042]. Platz’s Figure 1 depicts inner
microphone 31 as closer than microphone 28 to the outlet of sound channel 26, through which  Plaiz indicates
active unit 24 is acoustically connected to the earcanal. i, [0022], [*13] FIG. 1. Pafish, P55,

ISEE FIGURE IN ORIGINAL]
FPlatz, FIG. 1

To the extent PO argues that  Platz's microphone 28 capturing sound from the ambient environmeant does not
encompass ¥ measurfing] an ambient acoustic anvironment,” or that  Plaiz’ microphone 31 capturing sound from
the ear canal does not encompass " measwrfingl an acoustic environment cioser {o the ear canal of a wearer than
that measured by the first microphone,” such an argument would be incorrect at least because g POSITA would
have understood that sound captured by a microphone necessarily comprises a measure of the sound reaching that
microphone, ®  Pofish, P56. For example, a POSITA would have understood that the spectral characteristics of &

Z Petitionars reserve all rights to raise claim construction arguments and other arguments in any parallel or future Htigation
concerning tne '666 patent. For example, comparing the claims to the accused products i the litigation may raise confroversies
that require construction of certain claim terms.

SAll bold/ ifaficsicolor emphases and annotations are added unless noted othenwise.
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sound signal captured by a microphone correspond (o the spectral characteristics of the sound reaching that
microphons.  fd. A POSITA would have recognized that this feature is also supported by Plaiz, which discloses iis
active hearing protection system including noise desimeter functionality for which the level of the audio signals
captured by the microphones 28 or 31 may be [*14] used to estimate the user's sound exposure. Flatz, [0051]. A
POSITA would have undersiood that, in order {o use the level of the audio signal captured by microphones 28 or 31
to estimate the user's sound exposure, the audio signals captured by microphones 28 and 31 indicate a measure of
the sound they capture.  Polish, PP57-58. For these reasons, a POSITA would have understood microphone 28 1o
be configured to measure ambient sound within its vicinity {i.e., within an amblent environment surrounding the
user), and microphone 31 is positioned and configured to measure sound closer to the ear canal of a user than
microphone 28. Polish, P58.

Piatz does not expressly state "the first microphone has a first microphone port * or that "the second
microphons has a second microphone port " However, i would have heen cbvious 1o a POSITA o
incorporate a port into the microphones 28 and 31 {o receive sounds, because this was a commoen way of designing
microphones incorporated inlo earpieces.  Polish, PP53-62. Incorporating a port inte microphones 28 and 31 would
aiso have been obvious because the port would provide less acoustic impedance fo sounds than if the
microphons {*15] was completely covered by its packaging, which a POSITA would have recognized would have
unnecassarily or inappropriately attenuated sounds before reaching the microphone.  Poifsh, P61, Thus, a POSITA
would have been motivated 1o incorporate such a port inte  Pfatz's microphones 28 and 31 to facilitate or improve
their intended purpose of capturing/measuring ambient and ear canal sounds, respectively. Id

It would also have been obvious to a POSITA to orient microphone 28's port to face away from the user and
microphong 31's port to face towards the user, when the earphone is inserted. A POSITA would have recognized,
as stated in  Plaiz, that it was well known within the arl to acoustically orient microphones towards desired sound
sources. See, e.g., Platz, [0042], FIG. 1; Polish, PP83-64 (citing Svean, 5:40-45, FiG. 1). 4 A POSITA would
have been motivated to orient microphone 28's port away from {*16] the user to ensure that the microphone
performed its intended purpose of capluring ambient sounds, and {o orient microphone 31's port fowards the user's
ear canal to ensure that the microphone performed its intended purpose of capluring sound closer to the user's ear
canal. fd.

Accordingly, Plaiz discloses or suggests a microphone 28 ("a first microphong") for capturing/measuring audio
sighals representing ambient sound ("configured o measurs an ambient acoustic environment”), and the
microphone 28 having a port oriented towards the desired source of ambient sound ("a first microphone port that is
configurad to face away from a user when the earphone is inserted"). Folish, PGb.

Accordingly, Flalz also discloses or suggests a microphone 31 {"a second microphone™} for capluring/measuring
audio signals representing ear canal sound (“"configured to measure an acoustic environment closer to the sar
canal of a wearer than that measure by the first microphona™), and the microphone 31 having a port oriented
towards the desired source of ear canal sound {"a second microphone port that is configured to face toward the
user when the earphone is inserted”). Polish, P66.

¢. [17] 1c]

Piaiz discloses or suggests this feature. Polish, PPB7-68. Flatz's active unit 24 includes "a foudspeaksr 30 for
providing audio signals into the user’s ear canal via the sound channel 26." FPlatz, [0022]. Flatz teaches that
audio signals captured by microphones 28 are processed and supplied to loudspeakers 30 for reproduction 1o the
user's ear.  [d., [0023]. Platz teaches that loudspeaker 30 alsc provides audio sighals received from the
communication device 20 {o the user's ear. [fd., [0024]-[0025], claim 40.

d. 1[d] and 1[e]

*To the extent this Petition cites EX1010 to EX1014, it is merely to demonstrate a POSITA's knowledge andior as evidence that
a POSITA would have heen motivated to make the combinations in the manner discussad herein. These exhigits are not part of
the unpatentability grounds.
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Plaiz discloses or suggests these fealures. Pofish, PP69-83. Plafz describes central unit 14 comprising "an
audio signal processing unit 34 for receiving and processing the audio signals caplured by the microphones 28 and
for supplying the loudspeakers 30 with audic signals to be reproduced to the user's ear” [fd, [0023] In an
embodiment having a second inner microphone 31, Flaiz discloses audio sighal processing unit 34 including a
BSS unit configured to separale a user's voice from ambient sound using audio signals received from microphones
28 and 31. id., [D042], claim 53; Polish, PE3.

Accordingly, Platz discloses [*18] an audio signal processing unit 34 ("a processor”) communicatively coupled to
microphone 28 {"coupled 1o the first microphone™), microphaone 31 {("coupled to the second micrecphone®), and
loudspeaker 30 {"the speaker is coupled 1o the processor”). Polish, P70.

To the extent PO argues that claim 1 requires that the processor is included within the portion of the earphone
device that is inserted into the ear, such an argument would be incorrect as the claim does not recite a location or
orientation of the processor, but simply requires that the earphone include a processor coupled to the ambient
microphong, the ear canal microphone, and the speaker. Potish, P71. The 666 patent alsc specifically
contemplates embodiments in which the earphone is not a single device, but is instead a family of devices. For
example, it provides that "earpiece 100 can further represent a single operational device or a family of devices
configured in a master-slave arrangement, for example, a mobile device and an earpiece "' 666Pat., 5:21-24.°

Nonetheless, should [*18] the Board accept such an argument and construe claim 1 fo require the processor to
be included within the portion of the device that is inserted in the gar, it would have been obvious to a POSITA to
modify Platz 1o incorporate an audio signal processing unit within shelt 22 of earplugs 10, 12.  Polish, PP73-80.
For example, Dijksfra provides at least one example of a similar earplug including a digital audio signal processing
unit included within the portion of the earplug inserted in the ear. See, e.g., Dijkstra, {0020}, [0029}-{0030]. A
POSITA would alse have recognized the advantages of "lightweight, all-in-the-ear intelligent hearing protector
with wirsless communication.”  Polish PP76-77 (citing  Svean, 1:11-33). While incorporating a processor in
earplugs 10, 12 would entall two processors instead of one, a POSITA would have stili found it a reasonable design
choice because it would have resulted in an overall more compact device by, for example, obviating the need for
the wearer to have another component including a processor hanging around their neck. Polish, P78,

A POSITA would have recognized the feasibility of modifying  Platz to incorporate within [F20] shell 22 of each
earpiug an audio signal processing unit.  Polish, PP73. Indeed, Platz explains that, in ambieni mode, ambient
sounds capiured at the left and right ear microphones are provided to their respective speakers. Plafz, {0028].
Platz also discloses a communication mode in which audio signals from communication device 20 may be mixed
with the audio signals captured by the left and right ear microphones 28, respectively, and with the audio signals
captured by the left and right ear microphones 28 provided {o the respective left and right speakers. id., [0040].
Piatz provides that the mixing ratic may be different for each of these channels. Id Plafz also explains that central
unit 14, which houses audio signal procassing unit 34, may be connected to communication device 20 by a wireless
link. fd., [0024]. Accordingly, a POSITA would have recognized that  Plafz discloses at least one embodiment in
which the sarphones operate independently of one another and are wirelessly compatible with a communication
device. Pofish, PP79-R0.

A POSITA would also have known that  Plafz’s device would include a memory o store the instructions executed
by Plaiz's audio [*21] signal processing unit(s} 34. Polish, P81. At the least, it would have been obvious in view
of the knowledge of a POSITA for  Platz's device o include a memory o store the instructions executed by  Plafz's
audio signal processing unit because this was a well-known and comimon way of implementing a processor-based
system. [d {ciling Svean; Diksira). In an embodiment in which the processor is within earplugs 10, 12, a
POSITA would have also found it obvious to locate the memory within the earplug because it was well-known,
indeed common, technigque to locate a processor and its memory on the same printed circuit board.  Polish, P82,

3 Natably, the '686 patent uses the terms "sarpiece” and "earphone device” interchangeably. Palish, P72 {citing ' 686Fat., 12:2-
7).
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Accordingly, Pfafz discloses or suggests an audio signal processing unit and a memory that siores instructions
exscuted by the processor {"a memory that stores instructions; and a processor that is configured to execute the
instructions to perform operations”), where the audio signal processing unit is coupled to microphones 28, 31 and
loudspeaker 30 ("wherein the processor is coupled to the first microphone, wherein the processor is coupled to the
second microphone, wherein the speaker is coupled to the processor"). Polfish, P83, Platz [*22] discloses or
suggests audio sighal processing unit 34 performing the claimed operations, as discussed below.

e. 1{f]

Platz discloses or suggesis this feature. Polish, PP84-85. Plalz disclosss "an audio signal processing unit 34 for
recefving and processing the audic signals captured by the microphones 28 and for supplying the
loudspeakers 30 with audio signals to be reproduced to the user's ear” Id., [0023] see also id. [0025], [0G26].
[0042]; Polish, PB4,

Accordingly, Platz discloses or suggests a processor configured o receive audio signals from microphone 28
{"receiving a first microphone signal from the first microphone™). Palish, P85,

f. gl
Piatz discloses or suggests this fealurs.  Polish, PP88-87. Plaiz discloses the audio signal processing unit 34
including a BSS unit configured to separate a user's voice from ambient sound using audio signals received

from microphone 28 and microphone 31 . [d., [0042], claim 38; Polish, P86.

Accordingly, Platz discloses or suggests a processor configured {0 receive audio signals from microphone 31
{"receiving a second microphone signal from the second microphone™). Folish f“23], P87.

g. 1[h]

Platz discloses or suggests this fealure.  Polfish, PP88-91. Plalz discloses that microphone 28 is acoustically
oriented towards ambience 1o capture audio sighals from ambient sound.  Platz, [0022], {0042]. Flafz also
providas that “audio signals capiured from ambient sound by the microphones 28 are provided, after processing in
the audio signal processing unit 34, io the speakers 30 in order to provide sound impinging on the left ear to the lefl
ear canal and sound impinging on the right ear to the right ear canal despite the acoustic attenuation provided by
the shell 22 for relatively low sound pressure levels ...." Plafz, [0025], [D028].

Piatz further discloses an "ambient mode” in which the device has a "transparent” gain when the ambient sound is
below the "knee point” {in one example set at 70dB).  id.. [0030], [0032], Fig. 4. In other words, for scunds below
the knee point the gain is constant, and the "user has the same sound feeling as if he was not wearing the sarplugs
10, 12" id. A POSITA would have understood the audio signal procassing unit 34 providing a constant gain
version of the ambient sound signal received from microphone 28 {o [*24] loudspeaker 30 to entall generating an
amirent sound signal.  Folish, PSQ.

Accordingly,  Platz discloses or suggests a processor configurad to receive an amblent sound signal from
microphone 28 and provide a constant gain version of the signal {o loudspeaker 30 {"generating an ambient sound
sighal from at least one of the first microphone signat ..*). Polish, P91. ¢

h. 1]

Flatz discloses or suggests this feature. Polish, PP82-98. Plaiz discloses that in "ambient mode."” when the
ambient sound signals are above the "knee point" {e.g.. 70dB), "the gain [of the ambient sound signal] is
progressively reduced so thatl the cutput level remains constant.  Flatz, {0030}, [0032], Fig. 4. Flafz also discloses

& See Brown v. 3M, o {"When a claim covers several structures or compositions, either
genencally or as afternatives, the claim is deemed anticipated if any of the structures or compositions within the scope of the
claint is known in the prior art.").

Manuel Saldana

Exhibit 1009
Page 1121 of 2198



Page 12 of 31
2022 PAT. APP. FILINGS LEXIZ 5874, "24

a volume control for adjusting the value of the constant gain applied in the linear region below the knee point
between a minimum value and a maximum value. id., {0031].

Additionally, {25} Platz discloses a "communication mode” in which "a mixture of audio signals representative of
the ambient sound as captured by the left ear microphone 28 and the audio signals provided by the communication
device 20 is provided to both sars." id., {0038]. Plaiz further discloses that the user can adjust the relative level of
the "ambient channel” {(i.e., the channel comprising signals from microphone 28} and the “"communication channel”
{i.e., the channel comprising signals from communication device 20} using a volume control on central unit 14 or a
remote control unit 18,  Platz, [0038]. Having reviewed  Flafz, a POSITA would have understood that by
"adjustiing] the relative level of the ambient channel," Plaiz was referring to adjusting the gain applied to the
ambient sounds received from microphons 28 and provided to loudspeaker 30.  Polish, PP32-84. Platz also
discloses that its acoustic sound gain models are implemented by the audio signal processing unit 34 { Platz,
{0029]), and "may be automatically selected according o the results of an auditory scene analysis" { ., [G034]).

Accordingly, Plafz discloses or suggests a processor configurad to receive an ambient [*26] sound signal from
microphone 28 and modify the gain of the received signal ("applying an ambient scund gain to the ambient sound
signal io generate a modified ambient sound signal"). Polish, PS6.

i. 1[] and 11k]

Piatz discloses or suggests these features. Poiish, PPB7-88. Plafz describes a "communication mode” inn which
“a mixture of audio signals representative of the ambient sound as captured by the left ear microphone 28 and the
audio signais provided by the communication device 20 is provided to hoth ears.” k., [D038]. As discussed in
Section VILA.1h, Plaiz discloses processing the ambient sound signal to generate a modified ambient sound
signal. Plaiz discloses that "after having undargone respective audio signal processing,” the modified ambient
sound signal and the audio sound signal from the communication device 20 "may be combined and then may be
supplied as a mono signal toc both loudspeakers 30" /d., [R038], claims 41, 45-47. The mixing is depicted in
Platz's Figure 3 as being performed within the audio signal processor 34:

[SEE FIGURE IN ORIGINAL]
Platz, FIG. 3 {(annotated)

Accordingly, Platz discloses or suggests a processor configured ["271 to mix a modified ambient sound signal
{"mixing the modified ambient sound signal} with an audio scund signal from a communication device ("with an
audio content signal™} to generate a mono signal ("o generate a mixed audio signal™), which is supplied to a
speaker {"sending the mixed audio signal io the speaker”). Pofish, PY8.

2. Claim 11
Platz discloses or suggests this feature. Polish, PP2G-102.

The '666 patent describes achieving a "seal" by providing for an assembly that "is designed to be inserted into the
user's ear canal 131 ... to form an acoustic seal with the walls 128 of the ear canal.”™ '666Fat, 5:3-10. The 666
patent recognizes that complete sound attenuation is not practical and states that "the passive aspect of the
physical earpiece 100, due to the mechanical and sealing properties, can provide upwards of 22-28dB noise
reduction.” K., 6:47-59.

Platz's earplugs 10, 12 closely resemble the ‘686 patent's discloswre. Pofish, P101. Each sarplug has a hard
shell 22 configured to the shape of the user's cuter ear and ear canal. Plaiz, [0021]. The earplugs are designed fo
provide for an acoustic attenuation of af feast 10 dB averaged over [*28] the audible frequency range when
worn by the user. & Plaiz describes the earplugs providing sound attenuation of as much as 30dB. Id., [0029].

Accordingly, Platz discloses or suggests an earplug comprising a hard shell custom fitted into a user's ear canal
for acoustic altenuation of as much as 3048 {"the earphone includes a sealing section®). Polish, P102.
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B. Ground 1B: Pfatz and Kvaloy Render Obvious Claim 2
1. Claim 2

FPiatz in combination with  Kvalgy discloses or suggests these features. Pofish, PP103-118. Initially, the 666
patent does not define the term “acule sounds” but identifies abrupt high energy sounds such as warning sounds
{e.g., bell, securily syslem), siren {e.q.. police car), voice (2.g., ‘help’, 'stop', police’, ate.}, or specific noise types
{e.g., breaking glass) as examples of acute sounds. '666Pat., 5:40-47.

Piatz discloses mictophones 28, 31 capturing the user's voice { Pfafz, [0025}}, and audio signal processing unit 34
performing blind source separation ("BSS") on audio signals received from microphones 28, 31 {0 separate the
user's voice from background noise { id., [0042], claim 38). Platz also discloses central unit [*29] 14 including a
voice dialing activation element for when communication device 20 comprises a mobile phaone. [d., {0033], [0048];
Polish, P105.  Platz, however, arguably does not provide the detaills of how fo detect a voice andior voice
command based on an analysis of the audio signals received from microphones 28, 31.

Kvalgy discloses "a voice detection and discrimination apparatus" { Kvalgy, 1:16-18), designed for use "in
situations where it is desirable for people to use a hearing protection arrangement, while still requiring some means
of communicating. e.g.. to speak with other people or o give commands to voice operated equipment” { id., 1:38-
44y, Kvaley provides for "voice detection” in noisy environments "with improved voice detection capability and
which has a raduced false activation due to acoustic noise.” Kvalay, 2:14-24.

Kvaley describes an embodiment "where the voice detection and discrimination is included in an earplug based
hearing protective voice communication terminal,” which is depicted in  AKvaley's Figure 1. Kvaley, 3:38-41, 3:12-
14,

[SEE FIGURE IN ORIGINAL]
Kvafay. FIG. 1

Kvalpy's earplug is very similar to  Platz’s. For example, [*30] like Plaiz's, Kvalpy's earplug has an outer
microphone {M1), an inner microphone {M2), and a speaker {8G) all coupled to a processor {(E3).  Kvalpy, Fig. 1
{and associated description), Polish, PP108-108.

Kvalgy teaches that, when a user speaks, "the signal from his voice produces a signal in the inner [microphone}
M2," causing the difference between the signals detected by microphones M1 and M2 to decrease. Kvaley, 4:42-
52. Kvalpy discioses that, "jwihen such a decrease in signal difference is detected, this is interpreted as a voice
signal being present.” Id., 4:52-55.

A POSITA would have understood  Kvalgy's detection of a user's voice by comparing the strength of two signals
to disclose or suggest detecting voice using a first and second microphone signals.  Polish, P111 {citing Kvalay,
8:13-23).

Kvaley further discloses analyzing the user's voice to detect the presence of speech components in order 1o
operate a device using voice commands. Kvalpy, 9:30-45, claims 1, 15, 16 and 13. 42, 43. A POSITA would have
understood that typical voice commands for aperating a device such as a mobile phone would have included words
such as "answer,” "hang up.” "play,” ['31] "pause," "stop,” etc., and that these words comyprise abrupt high energy
sounds. Polish, PP113-114 (citing Greve as evidence of POSITA's knowledge that mobile phones could play
music/videos).

A POSITA would have been motivated to apply Kvaley's teaching to  Plafz's active hearing protection system io
detect voice commands for operating a device such as a mobile phone.  Polish. P115. A POSITA would have
understood that Kvaley's teachings are applicable o Plafz because they both disclose or suggest earplug-based
devices configured to protect a user’s hearing without sacrificing communication.  Id.
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Moreover, Flatz teaches or al a minimum suggests the desirahility of using voice commands for operating a
mohile phone connected to  Plalz's active hearing protection system. Polish, P118. Kvaley provides additional
detail for how to use the signals from an outer microphone {e.g., Flatz's microphone 28} and an inner microphone
{e.g.., Plaiz's microphone 31) in an earplug-type device o detect a user's voice and further detect specific user
spoken commands. fd. A POSITA would also have recognized that the voice separation functionality of Flafz's
audio signal [*32] processing unit 34 would be improved with  Kvaley's voice detection funclionality.  /d. {citing
Visser).

A POSITA would have considered the combination to be predictable and would have had a reascnable
expectation of success insofar as  Plalz already includes the components to implement  Kvalgy's voice command
detection and implementation functionality.  Polish, P117. Incarporating this functionality into  Platz's active
hearing protection system would have been obvious to a POSITA because it amounts to merely applying a known
technique { Kvalgy's voice command delection and implementation functionality} to a known device ready for
improvement { Platz's active hearing protection system) to yield predictable results {using voice commands fo
control, e.¢.. a mobile device as already suggested by Plafz).

Accordingly, the  Platz-Kvaley device discloses or suggests a processor configured o defect user spoken
commands {"detecting an acute sound”) by analyzing signals from outer and inner microphones {"by analyzing at
least one of the first microphone signal or the second miicrophone signal or a combination of both"). A POSITA
would have further understood that this analysis [*33] entailed "determining whether the acute sound is a user's
voice." Polish, P118.

C. Ground 1C Platz, Kvaloy and J/nanaga Render Obvious Claims 8-18
1. Claim 8
Piatz in combination with Kvaley and [nanaga discloses or suggests this feature.  Polish, PP119-128.

franaga discloses an earphone device configured to reduce external noises while the user listens to audio content
from, for example. "compact portabie headphone players and the like and handsets of telephones.” Inanaga, 5:23-
28, see generalfy id., 5:27-T:20, Fig. 4; Polish, PP39-41, 120-121. lnanaga discloses an sarphone device
having an external microphone unit 37. an internal microphone unit 36, and an infernal earphone unit 33, /d, 5:34-
58, 6:25-30. [nanaga provides that its device enables exiernal sounds to be listened to and external noises to be
reduced. fd., 2:47-50. {nanaga further provides that, "when external emergency information and human voices
are desired to be listened to while listening o reproduced sounds, the gains of the input audio signal and
the negatively fed back signal are not adjusted of adfusted fo fow values or zero and the gain of the
external [*34] noise is increased |, the gain of which has been a low value or zero" K., 6:67-7:.9. Inanags
states that external emergency information and human voices can thus be listened without removing the earphone
device from the ear. Id., 7:8-8,

A POSITA would have been motivated {o incorporate  Inanaga's technique of decreasing the gain of the inpul
audio signal and increasing the gain of the exiernal noise {i.e., the ambient audio} inlo the Platz-Kvaley device {o
allow the user to hear, for example, human voices while wearing the Plaiz-Kvalgy device and lislening to audio
content from the communication device. Polish, P122. More particularly, Plafz discloses performing auditory
scene analysis {o determine whether speech is present.  Flafz, [0038]. A POSITA would have understood that
“auditory scene analysis” refers to the detection and division of sound into individual recognized units akin to the
manner in which humans perceive distinct audio elements. Polfish, P123. Platz further discloses that its gain
model "may be automatically selectad according to the results of an auditory sceng analysis based on the audio
signal provided by the microphone 28."  Platz, [0034]; [*35] Polish, P123. As discussed in Section VLA 1,
Piatz discloses a "communication mode” in which a mixture of audio signals representative of the amnbient sound as
captured by the microphone 28 and the audio signals provided by the communication device 20 is provided to both
ears.
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A POSITA would have recognized the advantage, when in "commurication mode," of adjusting Platz's gain
model {e.g.. the gain of the ambient sound signat as captured by the microphone 28 and the gain of the audio
signal provided by the communication device 20 in the mixed signal) when the results of the auditory scene analysis
detect the user's speech. Polish, P125. Indeed, it was well-known prior to January 2007 {o adjust a mixed audio
signal comprised of ambient sound detected by an ambient microphone and audio content provided by a
communication device when a voice {e.qg., the user's voice} is detected. Polish, PP125-126 (discussing POSITA's
knowledge as evidenced by Rosenberg at, e.g., [0021}], {00553-{0058]).

Thus, a POSITA would have been motivated to further modify the  Plafz-Kvalay device in view of Inanaga to
decrease the gain of audio content from the communication device and increase [*38] the gain of the ambient
sound signal in "communication mode” when the auditory scene analysis detects the user's voice in order to
achieve the weli-known benefit of allowing the user to better hear themselves or a person in their vicinity speaking.
Palish, P127. Such a modification would have been cbvious to 2 POSITA because # would have amounted fo
merely applying a known technigue { [nanaga's relative gain adjustment} to a similar device {the FPlatz-Kvaloy
device} in the same way (fo allow the user o speak to ancther person and hear themselves well while continuing to
wear the earphone device and listening to audio content). Id

Accordingly, the Platz-Kvaley-Inanaga device discloses or suggests a processor configured to decrease the gain
of audio content from a communication device and increase the gain of the ambient sound signal in a2 mixed audio
signal when the user's voice is detected {("adjusting the mixed audio signal when the user's voice is detected").
Polish, P128,

2. Claim 8

Platz in combination with Kvalgy and Inanaga discloses or suggests this feature for the reasons discussed in
Section VHL.C.1. Polish, P128.

3. Claim 10

Piatz in combination [¥37] with  Kvaley and  [nanaga discloses or suggests this feature. Polish, PP130-132.
inanaga discloses a mixing circuit for mixing the input audio signal, the signal obiained by negatively feeding back
the signal from the internal microphone unit, and the signal from the external microphone unit with each other at a
desired ratio, the cutput signal of said mixing circuit being supplied o the earphone unit.  Inanaga, 4:57-65. in this
manner, external sounds can be listened o while the device is worn and external noises that reach the ear can be
reduced. Iid., 2:47-50, 7:10-17.

A POSITA would have been motivaled to further modify the Flafz-Kvalgy-inanaga device in view of [napaga's
negative feedback feature so as to reduce the effect of any noise that may still reach the user's ear canal. Polish,
P131. Each of Flafz, Kvalay, and Inanaga are directed, among other aspects, to protecting the user's hearing
andfor reducing the amount of ambient sound heard by the user while wearing their respectively disclosad
earphones.  See, e.g.. Plaiz, Abstract, [0012]-[0013];  Kvaley, 1:30-39; /nanaga, 1:8-10, 2:47-50. Incorporating
this feature would further improve the hearing [*38} protection capabilities provided by the Plafz-Kvaley-inanaga
device. Such a modification would have heen obvicus to a POSITA because it would have amounted (o mersly
applying a known technigque { Inanaga's negatively fed back internal microphone signal} to a similar device (the
Flatz-Kvaley-inanaga device} in the same way (reducing noise reaching the user's ear canal). Pafish, P131.

Accordingly, the Flatz-Kvalay-inanaga device discloses or suggests a processor configured {o reverse the phase
of an audio signal detected by an internal microphone {e.q., similar to  Platz's microghone 31) and mix {"the mixed
audio signal"} this reversed phase signal with an ambient audio signal and an audio content signal {("includes a
noise reduction signal derived from the second microphaone signal").  Polish, P132.

D. Ground 2A: Victorian and [nanaga Render Obvious Claims 1 and 11

1. Claim 1
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a. 1pre}

To the extent the preamble is limiting,  Victorian discloses or suggests this feature.  Pofish, PP133-135.
Victorian discloses an gar-level communication system 100 comprising an ear-levet davice 110,  Vicforian, {0018
Ear-level device 110 is depicted in the user's ear [*39] in Figure 1 of Victorian, which also provides that this
device can be implemenied in an "in-the-ear” or "in-the-canal” configuration as shown in Figures 3A and 38. /d.,
{06024]-[0025]. The ear-level device 110 can be used as an ear piece. fd, Abstract, {0008}

b. 1[a]

Victorian discloses or suggests this feature. Polish, PP136-140. For example, Viclorian discloses sar-level
device 110 including an "external microphone 420 picks up ambient sound such that a hearing impaired person
wearing ear-level device 110 is not ‘isolated’ when communicating to remole device 190."  Victorfan, [0030L
Moreover, it would have been obvious fo incorporate a port into microphone 420, and to orient such a port away
from the user to detect desired ambient sounds, for the same reasons discussed in Section VILA.1.b.  Polish,
P137.

To the extent PO argues that  Victorian's external microphone 420 capturing sound from the ambient environment
does not encompass * measutfing} an ambient acoustic environment,” such an argument would be incorrect for the
reasons discussed in Section VILA.1.b. Additionally, Victorian discloses an ambient sound gating medule 421 that
“compares the amplitude [*40] of a detected ambient sound with a predetermined threshold for the ambient
sound,” and“[wlhen the amplitude of the detected ambient sound exceeds the threshold for the ambient sound, ...
ambient sound gating module 421 is turned on™  Victorian, [0033]. Accordingly, a POSITA would have understood
Victorian discloses or suggests obtaining an amplitude of ambient sound captured by an external microphone and
that this amplitude can be compared to a threshold. Polish, P139.

Accordingly,  Victorian discloses or suggesis an external microphone 420 ("a first microphone") for picking
up/measuring sound outside a user's ear and converting it to an amplitude {"configured to measure an ambient
acoustic environment™), and having a port orientad towards the desired source of ambient sound ("a first
microphone port that is configured to face away from a user when the earphone is inserted”). Polish, P140.

c. 1[b]

Victorian discloses or suggests this feature.  Polish, PP141-145.  Vicforian discloses ear-level device 110
including an "[elar canal microphone 440 detects sound from the ear canal”  Vichorian, [0038]. "The sound
includes primarily speech of the person wearing ear-level [*41] device 110"  /d. it would have been obvious to
incorporate a port into microphone 440, and to orient the port to face towards the user, for the same reasons
discussed in Section VIILA.1.b. Polish, PP141-142.

To the extent PO argues that  Victorian's external ear canal microphone 440 capturing sound from the ear canal
does not encompass " measurfing] an acoustic environment closer to the ear canal of a wearer than that measured
by the first microphone” because the limitation encompasses more than capturing and reproducing sound from the
ear canal, such an argument would be wrong for the reasons discussed in Seclion ViI.A.1.b. Additionally,
Vicforian discloses an occluded sound gating module 441 that comparas the amplitude of a detecled occluded
sound with a predetermined threshold for the occluded sound, and that "when the amplitude of the detected
occluded sound exceeds the threshold for the occluded sound, ... occluded sound gating module 441 is turned on.”
Victorian, [0034], [0031]. Accordingly, @ POSITA would have understood Vicforian discloses or suggests obtaining
an ampiitude of ear canal sound captured by ear canal microphone 440 and thatl this amplitude can [*42] be
compared o a threshold. Polish, P144.

Accordingly, Victorian discloses or suggests an ear canal microphone 440 ("a second microphone”) for picking
up/measuring sound in a user's ear canal and converting it to an amplitude {"configured to measure an acoustic
envirohment closer the ear canal of a wearer than that measured by the first microphone), and the ear canal
microphons 440 having a port oriented towards the user {"a second microphone port that is configurad to face
toward the user when the earphone is inserted™). Poiish, P145,
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d. 1[c]

Victorian discloses or suggests this feature.  Polish, PP146-147.  Victarian discloses "ear-level device 110
includes ... an ear canal speaker 470" disposed in the ear canal that "transmits sound received from remote
device 190 and/or external microphone 420 to the same ear canal." Victorian, {0030}, [0051].

e. 1[d] and 1[e]

Victorian discloses or suggestis these features. Polish, PP148-153. Victorfan discloses ear-level device 110
including "a processor 480." Vicforian, [0030]. Victorian's FIG. 4A shows processor 460 coupled to ear canal
speaker 470 and, through VOX Circuit 430, to external microphone ["43] 420 and ear canal microphone 440,

{SEE FIGURE IN ORIGINAL]
Victorian, FIG. 4A

A POSITA would have found it obvicus to implement  Victorian's processor 460 using a digital signal processor
andior other similar digital processor because such digital processors weare widely available and commuonly used to
perform signal processing. Polish, PP150-151. A POSITA would have known that a digital processor inherently
opearates by executing instructions and that these instructions are inherently stored in a memory.  Poifsh, P150. At
the least, it would have been obvicus in view of the knowledge of a POSITA that a digital processor would execute
instructions and that these instructions would be storad in a memory, as this configuration was a well-known and
comman way of implementing a digital processor-hased system to perform operations.  /d., P151 {citing Svean).

Accordingly, Victorian discloses or suggests a processor 480 with a memory that stores instructions execuied by
the processor {"a memory that stores instructions; and a processor that is configurad to execute the instructions to
perform operations”) where the processor is coupled o ear canal speaker 470 {"the speaker is coupled o the [*44}]
processor”) and, through VYOX Circuit 430, to external microphone 420 and ear canal microphone 440 {("the
processor is coupled to the first microphone, wherein the processor is coupled to the second microphone”). Folish,
P152. Victarian discloses or suggest processor 460 performing the claimed operalions, as discussed below.,

£ 1]

Victorian discloses or suggests this feature. Polish, PP154-155. Victorian discloses processor 460 “converts the
signals received from ... external microphone 420 1o a sound audible to the person wearing sar-level
device 110." Victorian, {0030}, Polish, P154.

Accordingly,  Viclorian discloses or suggests a processor configured 1o convert the sound received from an
external microphone intc a sound audible 1o the user {"receiving a first microphone signal from the first
microphone®). Polish, P155.

g. gl

Victorian discloses or suggests this feature. Poiish, PP158-157. Victorian discloses processor 460 converts "the
sound picked up from the ear canal to an electrical signal to be transmitted 1o remote device 180" Victorian,
{0030]:. Polish, P1586.

Accordingly, Victorian discloses or suggests a processor [*45] configured to convert the sound received from an
ear canal microphone info a sound o be transmitted to a remote device ("receiving a second microphone signal
from the second microphone™).  Polish, P157.

h. 1[h]

Victorian discloses or suggests this feature. Polish, PP158-158. Victorian discloses processor 460 “canverls the
signals received from ... external microphone 420 to a sound audible o the person wearing ear-lavel device 110" {
Victorian, {0030]), which a POSITA would have undersiood entails generating a signal from the first microphone
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signal to he played by the ear canal speaker 470, the signal being an ambient sound signal, because it has been
generated from the ambient sound received by the first microphone.  Pofish, P158.

Accordingly,  Victorfan discloses or suggests a processor configured 1o convert a signal from an external
microphone 1o a sound audible o the user ("generating an ambient sound signal from at {east one of the first
microphona signal .."). 7 Polish, P158.

i. 1[i], 1jl. and 1[k]

Victorfan in combination with  fhanaga discloses or suggesis these features. Polish, PP180-166. Victorian
discioses the processor [*46] 460 "includes one or more of amplification circuitry | fittering circuitry, acoustic
feedback reduction circuity, noise reduction circuitry, and tone control circuitry, among other circuits performing
signal processing functions as known in the art " Vicforian, [0030], Palish, P160.

As discussed in Section VHI.D.1.e, a POSITA would have found it obvious to implement Victoifan's processor
460 using a digital sighal processor and/or other similar digital processor. A POSITA would have further understood
that a widely known and common technique for amplifving an audio signal in the digital domain was to adjust (e.g..
increase or decrease) its gain. Polish, P181.

Victorian further discloses a gating rule that allows the transmission of both the remote sound and the ambient
sound to the ear canal.  Victoran, [0038] ("According to another exemplary rule, ambient socund gating module 421
is on, occluded sound gating moduls 441 is off, and remote sound gating module 451 is on. This rule allows the
transmission of both the remote socund and the ambient sound to ear canal 303 ...."). The gating rule determines
which sounds reach the processor 460, but a POSITA would [*47] have understood that  Victorian's processor 460
mixes the ambient sound signal from the exiernal microphone 420 and the audio content from the remote device
190 to provide a mixed signal 1o the ear canal speaker 470 for playback. /d., [0030] {"Processor 460 ... converts
the signals received from remote device 190 and for external microphone 420 to a sound audible to the
person wearing ear-level device 110."), Polish, P162.

it would have been obvious to a POSITA to adjust the gain of the ambient sound signal to generate a modified-
gain ambient sound signal, and to then mix this modified-gain ambient sound signal with the audio content from the
remota device for playback by the ear canal speaker 470, as doing so was a commeniy-known technique for mixing
such signals. Polish, P183. For example, [nanaga discloses adjusting (e.g., increasing) the gain of an ambient
sound signal and decreasing the gain of an audio content signal from a remote device when mixing the two signals
before providing them to a speaker in an earphonefearpiece device. fnanaga, 6:51-7.9; Polish, P163; Sections
VHLC. 1 & VHLG.2.

Inanaga describes its technique as enabling a user to hear [*48] emergency information or human voices while
listening to audio content from a remote device when wearing an earphone device configured to reduce external
noises. Jnanaga, 8:67-7:9. \Victorian is directed to an ear-level device having a custom earmold that “is fuily
occluded to maximize audio efficiency® { Victorian, {00271}, which can be used, for exarmple, by a hearing impaired
person {0 communicate with a person in their vicinity while at the same time listening to audio content from a
remote device { id., [QG08], [0016]).

A POSITA would have found it obvicus 1o incorporate  inanaga's teachings--regarding modifying the gain of an
ambient sound signal and the gain of an audio content signal before mixing the two signals for plavbhack to a user
through the speaker of an earphonefearpiece device--into  Victorian's ear-level device, because doing so would
have been consistent with and/or improved Victoran's goal of allowing the wearer of the ear-level device {o hear
ambient sound in the wearer's vicinity while permitting the wearer to also listen to audio content from a remote
device.  Polish, P165. Doing so would have been obvicus because it would have amounted 1o merely [749]
combining a known technique ( /nanaga's modifying the gain of an ambient sound signal} to improve a similar
device { Victorian's ear level device) ready for improvement { Victorian discloses that its processor can perform

7 See footnote 8.
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signal processing functions known in the art) to abtain predictable results {improving the wearer of  Victorian's ear-
level device listening to a mix of ambient audio and audio content from a remote device). id.

Accordingly, the Victorian-inanaga device discloses or suggests an ear-level device having a processor
configured to maodify the gain of an ambient sound signal to generate a modified-gain ambient sound signal
{"applying an ambient sound gain to the ambient sound signal to generate a modified ambient sound signal), mix
the modified-gain ambient sound signal with audic content from a remote device ("mixing the modified ambient
sound signal with an audio content signal to generate a mixed audic sighal"}), and provide the mixed audio signat to
a speakar in the earlevel device ("sending the mixed audio signal 1o the speaker”). Polish, P166.

2. Claim 11

Victorian in combination with  fnanaga discloses or suggests this feature. Polish, PP167-169. ['60] Victorian
discloses embodiments in which an earmold is used with the ear-level device. Victorian, Abstract. "in one
embodiment, the earmaold is fullv occluded to maximize audio efficiency.” Id., [0027]. The earmold has 3 sealing
section, as depicted, .9., in Figures 3A, 3B, and 3C. These embodiments include the same “ear-level device 110"
discussed above with respect to claim 1. See id., [0029]. A POSITA would have understood that an ear-level
device having a custom earmold designed to "fully occlude” the ear would have been capable of achieving noise
reduction in the range of up to 22-26dB, which is the example of "sealing” provided in the '666 patent. '666Pat.,
6:47-54; Polish, P168. At a minimum a POSITA would have found it obvious o configure the ear-level device and
its earmolid to achieve noise reduction of at least 22-26dB to achieve Victorfan's goal of "full occlusion.  Palish,
P168.

Accordingly, the Victorian-Inanaga device discloses or suggesis an ear-level device having an earmoid designed
to fully occlude a user's ear canal to maximize audio efficiency {"the earphone includes a sealing section™}.  Polisk,
P16,

E. Ground 2B: Victorian, Inanaga [*51] and Kvalgy Render Obvious Claims 2, and 8-10
1. Claim 2

Victorian in combination with  Inanaga and Kvalay discloses or suggests these features. Polish, PP170-177. As
noted in Section VIILE. 1, the "666 patent does not define the tarm "actite sounds” but provides human speech as
examples of such sounds.

Victorian discloses the processor 460 having "a speech recognition module to enhance the audio signal receive by
andfor transmitted from ear-level device 110" Victorian, [0030].  Victorian additionally discloses enhancing an
ambient audio signal with & voice recognition system fo improve the audio signal’s signal fo noise ratio or remove
undesired echo, wheare the signal is any voice included in the ambient sound, and the noise is any sound other than
the voice. fd., [0050]. Victorian further discloses the ear-level device being used to communicate with a remote
device {i d., [0008}), such as a cellular phone { id., [0018]). Victorian, however, arguably does not discuss in great
detail how to perform voice recognition andfor how to communicate with a communication device using voice.
Paolish, P171.

For the reasons discussed in Section VH1.B.1, Kvalsy [*52] discloses an earplug device that is very similar to
Vicforian's ear-level device. For example, both devices have an outer microphone, an in-ear microphone, and an in-
ear speaker, all coupled to a processor.  Polish, P172. As also discussed in Section VILB.1, Kvaley discloses
detecting commands spoken by a user ("detecting an acute sound”) by analyzing signals from an outer microphone
similar to  Victorian's extemal microphone 420 and an inner microphone similar to  Victorian's internal microphone
420 {"by analvzing at least one of the first microphone signal or the second microphone signal or a combination of
both™).

A POSITA would have been motivaled to apply Kvalsy's teachings to the Victoran-fnanaga ear-level device to
detect voice commands for operating a device such as a cellular phone.  Pofish, P173. As an initial matler, a
POSITA would have understood that Vigtorian's, Inanaga’s and Kvaley's teachings are related because they all

Manuel Saldana

Exhibit 1009
Page 1129 of 2198



Page 20 of 31
2022 PAT. APP. FILINGS LEXIS 5874, 752

relate to earpiece/earplug-hased devices configured to assist a usar 1o hear ambient sound as weall as audio content
from a remote device while achieving significant passive noise atlenuation. /d.

Moreover, Victorfan teaches [F53] or at a minimumn suggests the desirability of using voice commands for
operating a cellular phone connected to Victorian's earlevel device inasmuch as it discloses the user
communicating with such devices. Polish, P174. Additionally, 8 POSITA would have been motivated to
incorporate voice command capability into the  Viclorian-inanaga ear-level device because, as evidenced by
Kvaley, such features were well-known to a POSITA and a POSITA would have recognized that they would have
made the Vicltorlan-inanaga ear-level device more capable and useful to the user. Polish. P175. Kvalsy
provides additional detail for how to use the signals from an outer microphone {e.g., Victorian's external
microphone 420 or  Kvaigy's microphone M1) and in inner microphong (e.g., Victorfan's ear canal microphone
440 or Kvaley's microphone M2} in a device similar to the  Victorian-inanaga device to detect a user's voice and
further detect specific commands spoken by the user. Polish, P175.

A POSITA would have considered the combination to be predictable and would have had a reasonable
expectation of success hecause the Victorian-inanaga device already includes the componenis [¥64] o
implement Kvalpy's voice command detection and implementation functionalily. Polish, P178. Incorporating this
functionality into the  Victorfan-inanaga ear-level device would have been obvicus to a POSITA because it
amountad to merely applying a known technique { Kvalay's voice command detection and implementation
functionality) to a similar device {the Victorian-lnanaga ear-level device) in the same way {using voice commands
to control, e.g.. a cellular phone as already suggested by  Victorian). ld.

Accordingly, the Victorian-inanaga-Kvaley device discloses or suggesis a processor configured o detect user
spoken commands ("detecting an acute sound"} by analyzing signals from outer and inner microphones {"by
analyzing at least one of the first microphone signal or the second microphone signal or a combination of both”). A
POSITA would have further undersiood that this analysis entailed "determining whether the acute sound is a user's
voice." Polish, P177.

2. Claim 8

Victorian in combination with  /nanaga and  Kvalgy discloses or suggests this feature. Poifsh, PP178-182. A
POSITA would have been motivated to modify the Viclorian-Inanaga-Kvalay device [F88] to adjust the relative
gains of the signals received from a remote device and an ambient microphone for the reasons discussed in
Section VHIL.D.14. Polish. P178.

A POSITA would have also recognized the advantage of adjusting the gains of  Victorian's ambient audio signal
and audio content signal when the resulls of Victorian's voice recognition analysis defects a voice. Polish, P17,
indeed, as discussed in Section VIIL.C.1, it was well-known prior to January 2007 to adjust a mixed audio signal
comprised of ambient sound detected by an ambient microphone and audio content provided by a communication
device when a voice {e.g., the user's voice or the voice of a person speaking o the user) is detected.

Thus, a POSITA would have been motivated to further modify the  Vicforian-Inanaga-Kvaisy device to decrease
the gain of audio content from the communication device and increase the gain of the ambient sound signal whean
the voice recognition analysis detects a voice in order to achieve the well-known benefit of allowing the user to hear
a person in the user's vicinity. Fofish, P180. Such a modification would have been consistent with andior improved
Victorian's goal [*58] of permitling a user to hear ambient sound {e.g., hear another person in the user's vicinity) as
well as audio content from a remote device while achieving significant passive noise attenuation. /d.

Such a modification would have been cbvious o a POSITA because it would have amounted to merely applying a
known technique { Inanaga's relative gain adjustinent) to a similar device (the Victorian-fnanaga-Kvaley device} in
the same way (o allow the user to hear another person in theilr vicinity while continuing to wear the ear-level device
and listening to audio content}.  Polish, P181.

Accordingly. the Victorian-inanaga-Kvalgy device discloses or suggests a processor configured to decraase the
gain of audio content from a communication device and increase the gain of the ambient sound signal in a mixed
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audio signal when the user's voice is detected ("adjusting the mixed audio signal when the user's voice is
detected"}. Polish, P182.

3. Claim 9

Victorfan in combination with  lnanaga and Kvalgy discloses or suggests this feature for the reasons discussed
in Section VHILE.2. Polish, P183.

4. Claim 10

Victorian in combination with  /nanaga and Kvalgy discloses [*57] or suggests this feature. Polish, PP184-186.
For the reasons discussed in Section VIL.C.3, [nanaga discloses or suggests a noise reduction signal.  Polish,
F184.

A POSITA would have been motivated {o further modify the  Viclorian- Inanaga-Kvaigy device in view of
inanaga's negative feedback feature so as o reduce the effect of any noise that may still reach the user's ear canal.
Each of Victorian, Inanaga, and Kvalgy are directed to, among other aspects, reducing the amount of ambient
sound that passively reaches the user's ear canal while wearing their respectively disclosed earphones.  Polish,
P185; s ee. e.g. Victorian, [0027]. Inanaga, 1:8-10, 2:47-50; Kvaley, 1:30-39. incorporating this feature would
further improve the capability of the Viclorian-inanaga-Kvalgy device 1o reduce the amount of unwanted noise
heard by the user. Such a modification would have been obvious o a POSITA because it would have amounted {o
merely applying a known technique { /nanaga's negatively fed back internal microphone signal) to a similar device
{the Vicforian-inanaga-Kvaloy device} in the same way {further reducing noise reaching the user's ear canal).
Polish, P185. [*58]

Accordingly, the Viclorian-inanaga-Kvaisy device discloses or suggests a processor configured to reverse the
phase of an audio signat detected by an internal microphone {e.q.. similar to  Victorfan's microphone 440} and mix
{"the mixed audio signal™} this reversed phase signal with an ambient audio signal and an audio content signal
{"includes a noise reduction signal derived from the second microphone signal"), Polish, P186.

F. Ground 3A: Inanaga Renders Obvious Claims 1 and 11
1. Claim 1
a. 1f{pre}

To the extent the preamble is limiting, /nanaga discloses or suggesis this feature.  Polish, P187. inanaga
discloses an "earphone device" inanaga, 2:28-50, Abstract, FIG. 4.

b. 1[a]

{nanaga discloses or suggests this feature. Polish, PP188-181. Inanaga discloses an external microphone unit
37 disposed sxternally of the acoustic tube 31, which picks up external noises (ambient sound} and oulputs an
external noise signal. [nanaga, 5:34-56, Fig. 4. A POSITA would have understood the microphone picking up
sound to encompass measuring sound for the reasons discussed in Section VLA Lh. Polish, P188.

[SEE FIG. 4 IN ORIGINAL]
inanaga, FiG. 4 [*59]

Further, a POSITA would have understood /rnanaga's microphone 37 facing outward of the tube comprises an
external microphone facing away from the user when the earphone is inserted. Polish, £190. Morsover, it would
have been obvious to incorporate a port info microphone 37, and to orient such a port away from the user to delect
desired ambient sounds, for the same reasons discussed in Section VIHA.1.b. Id
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Accordingly, fnanage discloses or suggests a microphone unit 37 disposed externally of the acoustic tube 31 ("a
first microphone”} configured to detect external noise {"configured to measure an ambient acoustic environment”),
and the microphone 37 having a port oriented towards the desived source of ambient sound ("a first microphone
port that is configured to face away from a user when the earphone is inserted"). Folish, P181.

c. 1[p]

tnanaga discloses or suggests this Teature. Polish, PP192-194. Inanaga discloses an internal microphone unit
36 adjacent to the sarphone unit 33 provided on the periphary of the acoustic tube 31 and having a vibration plate
36" facing inward of the tube. Inanaga. 5:34-56, Fig. 4. Sound provided by the earphone unit 33 transmits [*60] to
the eardrum via the external auditory canal A and is picked up by the internal microphone unit 38,  lnanaga, 6:25-
30. A POSITA would have undersiood the microphone picking up sound o encompass measuring sound for the
reasons discussed in Section VHLA1.b.  Polish, P192.

Moreover, it would have been obvious to a POSITA o incorporate a port into the microphone 36, and to orient the
port 1o face towards the user, for the same reasons discussed in Section VIILA.1.b. Poiish, P193.

Accordingly,  Inanaga discloses or suggests an internal microphone unit 36 ("a second microphone™) that
generates audio signals representing capiured sound provided by the earphone unit 33 that transmits io the
eardrum {"configured to measure an acoustic environment closer o the ear canal of a wearer than that measurs by
the first microphone™}, and the internal microphaone unit 36 having a port oriented 1o detect sound transmitied to the
eardrum via external auditory canal A ("a second microphone port that is configured {o face toward the user when
the earphone is inserted"). Polfish, P184.

d. 1[c]

inanaga discloses or suggests this feature. Polish, PP185-186. [nanaga discloses an [*61] earphone unit 33
that transmits a reproduced sound (e.g., a music signal from portable stereo cassetie tape recorder) {o the user's
eardrum. /nanaga, 5:34-56, 6:15-21.

e. 1[d] and 1{e]

Inanaga at a minimum suggests this feature. Folish, PP197-203. Inanaga discloses a mixing circuit 38 which
is capable of mixing the input audio signal (such as a music signal reproduced from a compact portable stereo
cassette tape racorder), the signal obtained by negatively feeding back the signal abained from internal
microphone unit 36, and the signal obtained from external microphone unit 37 at a desired mixing ratio. /nanaga.
2:29-47, 5:34-56. Inanaga also discloses the output signal of said mixing being supplied to earphone unit 33,
inanaga, 2:46-47, 6:44-50. Accordingly, fnanaga describes a mixing circuit 38 communicatively coupled to an
external microphone, an inlernal microphone, and an earphone unit.  Polish, P197.

It would have been obwvious to a POSITA to implement the functionality of mixing circuit 38, as well as the phase
reversing circuit 32 and amplifiers 44-48, by using a digital signal processor (DSP}, and a POSITA would have besn
motivated to do so. Polish f*62] , PP188-200 {also discussing Mulgrew). Indeed, Inanags was filed in 1881,
when DSPs were less common, less capable and more expensive. By January 2007, however, DSPs were much
more capable, ubiquitous and affordable, and in fact were preferred over analog circuils for performing the type of
signal procsssing disclosed in /hanaga. Polish, P188. Sse. e.g., Silicon Labs., Inc., v. Cresta Tech. Corp.,
IPR2014-00808, Paper 56 at 23-24 {October 21, 2015) {finding motivation to replace an analog adaptive fiiter with &
digital signal processor because “digital signal processor circuitry was available and would be resorted to by the
person of ordinary skill to replace other circuit components, like the adaptive filter in {reference]").

A POSITA would have further recognized that processing signals using a DSP provided benefits over performing
analog signal processing, such as, greater degree of flexibility in operation {e.q.. adjusting filtering and gain
parameters) through programming instead of having to change physical parts, and that processing audio signals
using a DSP required fewer precision pars than analog systems. Polfish, P198. A POSITA would also have
recognized the [*63] feasibility of incorporating a DSP in a system that includes an external microphone, an internal
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microphone, and a speaker. such as  franaga. Polish, P200 (citing Swean; Diksira). It also would have been
obvious to a POSITA fo incorporate the additional elements necessary to perform digital signal processing, such as
/D and D/A converters and program and data memory components.  Polish, P201 {citing Dijkstra).

Employing a DSP to perform the functionality of /nanaga's mixing circuit 38, phase reversing circuit 32, and
amplifiers 44-46 would have necessarily entalled, but al the least rendered obvious, a memory to store the
instructions exscuted by the digital signal processor.  Polfish, P201 {citing Svean,; Diksira), see also Section
VLA 1.d.

Accordingly, fnanaga at a minimum suggests a DSP with a memory that stores instructions executed by the DSP
{"a memeory that stores instructions: and a processor that is configured to execute the instructions to perform
operations”} where the DSPF receives the signal from internal microphone unit 36 {and generates a negative phase
version of the signal) and the signal obtained from external microphone unit 37 ("the processor [¥64] is coupled to
the first microphone, wherein the processor is coupied to the second microphone”} and the output of the mixed
signal from the D3P is supplied to earphone unit 33 {"the speaker is coupled to the processor").  Poiish, P202.
Inanaga, modified to incorporate a DSP, discioses or suggesis the DSP performing the claimed operations, as
discussed below.

£ 10f]

Inanaga discloses or suggests this feature.  Polish, PP204-205. Inanaga discloses external microphone unit 37
picking up external noises (ambient sound) and providing the external noise signal to the mixing circuit 38 {replaced
with a DSP}. Inanaga, 5:57-65, 6:37-43; Polish, P204.

Accordingly, /nanaga discloses or suggests a DSP configured 1o receive a signat from external microphone urnit
37 {"receiving a first microphone signal from the first microphone). Polish, P205.

g- 1[g]

Inanaga discloses or suggests this feature. Polish, PP206-207. Inanaga discloses internal microphone unit 36
picking up scund provided by the earphone unit 33, and providing the signal from the internal microphone unit 36 to
the mixing circuit 38 via phase reversing circuit 32 {both replaced by a DSP). /nanaga [*658] . 5:57-65, 6:25-36, Fig.
4. Polish, P206,

Accordingly, [nanaga disclosas or suggests a DSP configured to receive a signal from internal microphone unit
38 {"receiving a second micraphone signal from the second microphone”).  Polish, P207.

h. 1[h]

tnanaga discloses or suggesis this feature. Polish, PP208-210. Inanagas discloses an external microphone unit
37 picking up external noises {ambient sound)} and outputting an external noise signal {o the mixing circuit 38.
fnanaga, 5.34-56, 6:37-43. Polish, P208. Inanaga discloses the ampiification circuit 46 (replaced by a DSP)
changing the gain of the extarnal noise signal. /nanaga, 6:37-56. A POSITA would have undearstood that to amplify
the received external noise signal the DSP {replacing the amplification circuit 46) would first internally {rejgenerate
the externat noise signal that it had received. Polish, P20%.

Accordingly, inanaga discloses or suggests a DSP configured to (rejgenerate an external noise signal
{"generating an ambient sound signal”} received from the exiernal microphone unit 37 ("from at least one of the ...
second microphone signal ..."}. Polish, P210.

i. 10}

inanaga discloses [*86] o©r suggests this feature. Polish, PP211-212. Inanaga discloses the mixing circuit 38
{reptaced by a DSP) comprising a third variable gain conirol circuit 42 for variably changing the gain of the external
noise signal (ambient sound} from micraphone unit 37. inanaga, 5:57-65, 6:51-7.6;, Polish, P211.
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Accordingly, fnanaga discloses or suggests a DSP configured to change the gain of the external noise signal
{"applving an ambient sound gain to the ambient sound signal {o generate a modified ambient sound signal”).
Polish, P212.

i 101 and 1]k}

fnanaga discloses or suggests these features. FPolish, PP213-215.  Inanaga discloses the mixing circuit 38
comprising adder 43 {replaced by a DSP} mixing the inputted audic signal {such as a music signal reproduced from
a compact portable stereo cassette {ape recorder) with the gain-adjusted external noise signal at a desired mixing
ratio. Inanaga. 5:34-85; 8:51-88; Polish, P213. Inanaga discloses the mixing circuit 38 {replaced by a DSP}
supplving the mixed signal to the earphone unit 33 to be oulputted by the earphone unit.  /nanagea. 6:15-21, 6:44-
50; Polish, P214.

Accordingly, Inanaga discloses or suggests [*67] a DSP configured to mix ("mixing"} a gain-adjusted external
noise signal ("the modified ambient sound signal"} with an inputted audio signal ("with an audio content signal®} to
generate a mixed signal ("o generate a mixed audio signal”}, which is supplied to an earphane unit {"sending the
mixed audio signal to the speaker"}. Folish, P215.

2. Claim 11

inanaga discloses or suggests this fealure. Polish, PP216-218. Jnanaga discloses that the acoustic tube forms
an earphone casing. fhanaga, 5.:66-6:4. Inanaga provides that the inner diameter of the acoustic tube is made
uniform and substantially identical with the inner diameter of the external auditory canal and provided with an
auricle mounting member made of a material such as synthetic resin or rubber having an elasticity. /nanaga, 5:34-
38, Polish, PP216-217.  Inanaga provides that an aim of the sarphong device is to reduce external noise.
tnanaga, 1.8-10, 1:66-2:2. A POSITA would have understood that  fnanaga's structure would have formed a seal of
the ear canal. Polish, P217. A POSITA would have understood that  Inanaga's structure would have been capable
of achieving noise reduction in the range of up [¥68] to 22-28dB, which is the example of “sealing” provided in the
‘666 patent. '666FPat., 5:3-10; Polish, P217. At a minimum a POSITA would have found if obvious to configure
inanaga's earphone--having a uniform diameter substantially identical with the inner diameter of the exiernal
auditory canal and provided with an auricle mounting member--to achieve noise reduction of at least up {o 22-26dB.
Polish, P217.

Accordingly, [hanaga discloses or suggests an earphone that includes an acoustic tube that is identical with the
inner diameter of the external auditory canal and provided with an auricle mounting member having an elasticily,
the aim of which is to reduce external noise ("the earphone includes a sealing section™). Polish, P218.

G. Ground 3B: [nanaga and Engle Render Obvious Claims 2 and 8-10
1. Claim 2

fnanaga in combination with  Engle discloses or suggesis these features.  Polfish, PP218-226. As noted in
Section Vil1.B.1, the '666 patent does not define the term “acute sounds” buf provides speech by a human as
examples of such sounds.

Inanaga discloses thal, when external emergency information and human voices are desired {0 be listened fo
while also [*89] listening to an audio input signal (for example, a music signal reproduced from a compact poriable
stereo cassette tape recorder), "the gains of the input aadio signal and the negatively fed back signal
are not adjusted or adjusted to low values or zerc and the gain of the external noise is increased |,
the gain of which has been a low value or zero." Inanaga, 6:67-7.9.

Engle discloses a method for controlling a headphone having a microphone which detects a signal by the
microphons; if the signal has a predefined characteristic, the signal is mapped to a control command and the
headphone is operated according to the command. Engle, Abstract. Engle describes an embodiment in which the
microphone signals are provided o a digitatl signal processor to perform voice recognition and to translate the
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received voice message info a particular command.  Engle, 5:54-87;  Polish, P221. A POSITA would have
understood that the voice detected by Engfe's headphone to delerming voice commands is the headphone user's
voice because, for example, Engle's disclosure is directed to an apparatus and method for a user to control a
headphone's operation. [*70]  Poalish, P221. Engle discloses the headphone changing its mode of operation
based on the detected voice commands that are translated into commands. See, e.g.. Engle, 8:45-10:50; Polish,
P223.

it would have been obvious to a POSITA to modify  {nanaga to have the DSP {which a POSITA would have found
obvious to use fo implement Inanaga for the reasons discussed in Section VIILF . 1.e} use the signal received from
one or more external microphone units 37 to detect a user's voice command, e.g., a8 command to change the
earphone’s mode of operation to one in which emergency information and human voices can be heard while also
listening to reproduced sounds from a device such as a portable music player. Polish, PP221-222, 224. inanaga
discloses changing the headphone's mode of operation while Engle provides additional detail regarding how {o
effectuate such a change. A POSITA would have found it obvious modify /nanage based on  Engle's disclosure
because doing so would have amounted o merely applving a known technique ( Engle’s method of using a user's
voice to modify the operation of a headphone) {o a known device { inanaga's headphone) ready for improvement o
yield [*71] predictable results {improving fhanaga 1o change its mode of operation based on detecting a user's
voice command). Folish, P225.

Accordingly, the Inanaga-Engle earphone discloses or suggests a DSP configured o detect voice conwnands
spoken by a user ("detecting an acute sound"} by analyzing signal(s) from an external microphone unit 37 {"by
analyzing at least one of the first microghone signal ..."}. A POSITA would have further understood that this analysis
entailed "determining whether the acute sound is a user's voice." Polish, P226.

2.Claim 8

inanaga in combination with Engle discloses or suggesis this feature. Polish, P227. For the reasons discussed
in Section VIILG.1, the [nanaga-Engle headphone discloses or suggests a DSP configured to adjust the gain of an
audio signat from an external microphone unit 37 and the gain of an audio input source {e.g., from a music player)
in a mixed audio signal that is played by an earphone unit 33 ("adjusting the mixed audio signal”} based on
detecting a command in the user's voice ("when the user's voice is detected"). Polish, P227.

3. Claim 9

{nanaga in combination with  Engle discloses or suggests this feature [*72} for the reasons discussed in Section
VIHL.G.1. Polish, P228.

4. Claim 10

inanaga in combination with Engle discloses or suggests this feature. Polish, PP229-230. Inanaga discloses a
phase reversing circuit 32 for reversing the phase of an audio signat in the acoustic tube 31 supplied from the
internal microphone unit 36. fnanaga, 5:46-49, 6:28-36. (nanaga also discloses a mixing circuit 38 for "mixing the
inputted audio signal such as music signal reproduced from a compact portable stereo cassetie tape recorder with
the negatively fed back sighal and the external noise signal at a desired mixing ratio.” Id., 5:52-56, 6:44-47. As
lnanaga explains, reversing the phase of the signal detected by the internal microphone unit and adding it back into
the mixed signal "enables the sound provided by the sarphone unit 3 [or 33} to become a clear reproduced sound
from which extemnal noises are removed.” /d., 4:4-9;. Pofish, P229. As discussed in Section ViiLF.1.e, a POSITA
would have found it obvious to implement the phase reversing circuit 32, the mixing circuit 38, and amplifiers 44-46
using a DSP. Polish, P228.

Accordingly, the inanaga-Engle headphone discloses [*73] or suggests a DSP configured to reverse the phase
of an audio signal detected by an internal microphone and mix {"the mixed audio signal”) this reversed phase signal
with an ambient audio signal and an audio content signal ("includes a noise reduction signal derived from the
second microphone signal®). Polish, P230.

Manuel Saldana

Exhibit 1009
Page 1135 0of 2198



Page 26 of 31
2022 PAT. APP. FILINGS LEXIS 5874, 773

{X. THE DISCRETIONARY FACTORS FAVOR INSTITUTING TRIAL

SE T @ O R el
A SN USSR S 3t

The weight of the factors articulated in Apple inc. v. Fintiv, Inc., IPRZ020-00018, Paper 11, 6 (Mar. 26, 2020)
{precedential) strongly favors institution.

1. Potential for a District Court Stay. The paraliel litigation in which this patent has been asserted (EX1016),
has been consolidated with an earlier case filed by PQ {EX1017, EX1018). Petitioners had moved to stay the sarlier
case prior to the consolidation, and intend to timely inform the district court of this petition and update their motion
to stay. Faclor 1, therefore, is at worst neutral.

2. Triaf Date Relative to Final Written Decision (FWD) Due Date. Petilioners have besn diligent, filing this
Petition less than four months after the complaint was filed. EX1018; see Apple Inc. v. Seven Netwarks, LLC,
IPR2020- [*74] 00156, Paper 10, 9 & n.8 (June 15, 2020} (" Seven Nefworks") {indicating that factor 2 should be
analyzed on a sliding scale hased on pefitioner diligence and relative trial dates). Under the typical 18-month IFR
schedule, the FWD would issue in December 2023 depending on when the Board accords a filing date.

The paraliel district court action has been consclidated with an earfier action filed by PO (EX1017, EX1018), and
the conaolidated actions currently have a trial date set for June 26, 2023 (EX1019). Any comparison of a projected
FWO date against potential trial dates, however, is at best speculative, and this factor should not be strictly applied
bscause Petitioners would be deprived of a reasonable opporiunity to file an IPR {and make meaningless the one
vear statutory deadling) entirely based on the PO's choice of jurisdiction and PQ¥'s choice to file a second st
alleging infringement of four patents over three months after filing a first sult alleging infringement of ten patents.

3. Investment in the Parallel Proceeding. Facior 3 weighs strongly against discretionary denial. Investment in
the parallel litigation will remain low at the time of institution. No substantive [*75] ordears have been issued by the
court in the underlying litigation, and the courl's  Markman hearing is not scheduled until January 10, 2023
EX1019. Assuming the Board's institution decision issues in December 2022, significant work as 1o invalidity will
remain in district court. For example, assuming no exiensions to the schedule, fact discovery and expert discovery
will remain ongoing. and dispositive motions will not vet have been filed or briefed. id.

Petitioners have also been extremely diligent. Petitioners filed this petition less than four months after the district
court complaint, approximately iwo months after PO served infringement contentions, and a month before
Petitioner's invalidity contentions are due, EX1118, When the Board considers both investment and diligence, it
should weigh this factor heavily in favor of institution.

4. Overlap of Issues. Faclor 4 weighs strongly against discretionary denial. While Petitioners are challenging all
asserted claims, to avoid any doubt as to the absence of overlap between the proceedings, Petitioners have
stipulated that, if IPR is instituted, they will not challenge the validity of the '866 patent in the district {*76] coust
litigation based on: {1} the grounds instituted in any review; or (2) any ground utilizing Platz, Victorian or inanaga
as the primary reference. EX1020. This stipulation is broader than that in - Sand Revolufion Hf, LLC v. Continental
fntermodal Group-Trucking LLC, IPR2018-01383, Paper 24, at 11-12 {(PTAB June 16, 2020} {(informative), and
weighs against exercising discretion to deny institution.

Additionally, PQ has asseried 176 total claims across 14 patents against Pstitioners in the same consolidated
disirict cowrt action. The district court will almost certainly not permit PO {o asseri all challenged claims at the
scheduled trial. Thus, this proceeding will likely address numerous claims that will not be at issue in the parallel
district court proceeding. Factor 4 thus weighs heavily in favor of institution.

5. Parties. Petitioners and PO are also parties to the parallel litigation.

8. Other Considerations. Factor 6 weighs strongly against discretionary denial. The merits of this Pelition are
particularly strong as demonstrated in the Petition with reference to Dr. Polish's testimony and additional svidence.
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The strength of the merits alone is aenough o outweigh [F77] any inefficiencies born of parailel litigation. See
Fintiv, 14-15.

Petitioners therefore respectiully submit that the  Fintiv factors Tavor institution and that discretionary denial of this
Petition would be neither appropriate nor equitable.

B. X
RO

The Board should not deny institution under § 325{(d). See Becton. Dickinson & Co. v. B. Braun Melsungen AG,
IPR2017-01586, Paper 8, 17-18 {(PTAB Dec. 15, 2017) {precedential), Advanced Bionics, LLC v. MED-EL
Elektromedizinische Gerédte GmbH, IPR2018-G1488, Paper 8, 9-11 (PTAB Feb. 13, 2020) (precedential).

Victorian is the only referance presented here that was previously hafore the Office. Howaver, it was not cited in
any office action, not used to reject any claims during the prosecution, nor otherwise substantively discussed during
prosecution of the 'G88 patent. Rather. another reference (US2016002148) with a substantively identical disclosure
to  Vicltorian was used to reject the claims then pending in a great grandparent application to the '666 patent
{Application No. 14/574 589, issued as U.S. 10,134,377}. None of these claims recited a purported invention with
the scope of the Challenged Claims, for [*F8] which Victorian is used in Grounds 2A and 28.

When a reference is cited during prosecution,  Becton, Dickinson faclors (¢), (e}, and {f} are evaluated.
Advanced Bionics, Paper 6, 10-11. Factor (¢} is "the extent to which the asserted art was evaluated during
examination, including whether the prior art was the bhasis for rejection.” During prosscution of the '666 patent, the
Examiner did not rely on  Victorian {o reject any claims, This strongly favors not exercising discretion to deny this
Petition.  SofarkEdge Techs. LTD v. SMA Selar, 1IPR2020-00021, Paper 8, 12 (PTAR Apr. 10, 2020) ("Because the
Examiner did not rely on [the cited referances} {o reject a claim, Becton factor {c} weighs strongly against
exercising our discretion to deny institution.").

Facior (e} asks "whether Petitioner has pointed out sufficiently how the Examiner erred in its evaluation of the
asserted prior arl.” Here, the Examiner never reliad on  Victar/an in a rejection. The Examiner ented,

Becton, Dickinson factor {f) considers "the extent to which additional evidence and facts presented in the Petition
warrant reconsideration of the prior art or arguments.” Here, Pelitioners combine Viclorian [*79] with  inanaga
and Kvaley, which were not before the Examiner. Petitioners also present arguments based on  Plafz and
inanagsa as primary references, neither of which was before the Examiner either. Thus, Petitichers present
challenges that the Examiner did not consider,

To the extent PO argues thal Kvaley is cumulative of Svean, Kvalay has significant disclosure pertinent o the
grounds presented in this Petition thal is not disclosed in Svean. For example, Kvalpy discloses a voice dsetection
and discrimination apparatus that detects a user’'s veoice by comparing the strength of sighals from microphones M1
and M2, which is not disclosed by Svean. Kvaley, 6:50-7:8.

X. MANDATORY NOTICES UNDER ¥

A. Real Parties-in-Interest
Petitioners identify themselves as the real parties-in-interest.
B. Related Matters

To the best of Petitioners’ knowledge, the '666 patent has only been involved in the following district court
litigation:  Staton Techiya, LLC et al. v. Samsung Electronfcs Co., Lid et al, 2:22-cv-00053 (E.D. Tex.), filed
February 14, 2022.

Attached o this petition as EX1015 is a charl identifving all patents/applications that are in [*80] the same family
as the ‘666 patent.
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inter partes review or post

Petitioners have previously challanged other of PO's patents in the following proceedings:

Case No.
IPR2022-00234

Challenged Patent No.

9,124,982

Case No.
IPR2022-00242

Challenged Patent No.

8,111,838

Case No.
IPR2022-00243

Challenged Patent No.

8.111.839

Case No.
IPR2022-00253

Challenged Patent No.

0,491,542

Case No.
IPR2022-00281

Challenged Patent No.

9,270,244

Case No.
IPR2022-00282

Challenged Patent No.

8,315,400

Case No.
IPR2022-00302

Challenged Patent No.

9,600,424

Case No.
IPR2022-00324

Challenged Patent No.

8.254 581
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Case No.
IPR2022-00360

Challenged Patent No.
10,405,482

Case No.
IPR2022-00388

Challenged Patient No.
10,968,015

Case No.
IPR2G22-00410

Challenged Patent No.
10,279,836

Concurrent with this petition, Petiioners are fling  inter partes review challenges of the following PO patents:

Case No.
IPR2022-01078

Challenged Patent No. [*81]
11,057,701

Case No.
IPR2022-01098

Challenged Patent No.
11,217,237

Case No.
IPR2022-01106

Challenged Patent No.
11,039,259

C. Lead and Backup Counsei

Lead Counsel
All R. Sharifahmadian {Reg. No. 48,202)

Amold & Partar Kaye Scholer LLP
801 Massachusetts Ave., NW
Washington, DC 20001-3743

Tel: 202-842-5000

Fax: 202-942-5999

Back-Up Counsel
Jeffrey A. Miller (Reg. No. 35,287}
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David A. Caine {Reg. No. 52,683)

Arnold & Porter Kaye Scholer LLP
Five Palo Alto Square, Suite 500
3000 Ef Camino Real

Palo Alto, CA 84306-3807

Tel: 650-318-4506

Fax: §50-319-4700

D. Service Information

Please address alt comrespondence to lead and back-up counsel at the addresses shown above. Petitioner
consents {o electronic service by e-mail.

Xl. FEES

Petitioners concurrently electronically submit the reguired fees for this Petition. The Board is authorized 1o charge
Arnold & Porter Kaye Scholer LLP's deposit account, No. 50-2387, for any fee deficiency.

Date: June 9, 2022
Respectfully submitted,

All R. Sharifahmadian/ [*82}
Ali R. Sharifahmadian (Reg. No. 48,202)
Counsel for Petitioners

CERTIFICATE OF COMPLIANCE

The undersigned hereby certifies that the foregoing Petition for  fnfer Partes Review contains 13,909 words,

excluding those portions identified in 37 .88 AL i, as measured by the word-processing system used to
prepare this paper.

Al B, Sharifabmadian’
All R. Sharifahniadian (Reg. No. 48,202}
Counsel for Petitioners

CERTIFICATE OF SERVICE

| certify that on June 8, 2022, 1 caused a true and correct copy of the foregoing Petition for  Inter Parfes Review of
U.S. Patent 11,244,666 and supporting exhibits to be served via overnight delivery on the Patent Owner at the
following correspondence address of record as listed on PAIR:

Akerman LLP

777 South Flagier Drive
Suite 1100 West Tower
West Palm Beach FL 33401

A courtesy copy was also sent via electronic maill to Patent Owner's litigation counsel listed below:

Jennifer L. Truelove (i }
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Bradford A. Cangro (&

Robert .}, Gaybrick {ro

Roger D. Tavlor {rog

[*83] .Jacob A. Snodgrass {iag

Ghea J. Lee {

/Alf R Sharifahmadian/
Ali R. Sharifahmadian {Reg. No. 48,202)
Counsel for Petitionars

{SEE PETITIONERS' EXHIBIT LIST IN ORIGINAL]
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US District Court Docket

United States District Court, Texas Eastern

{Marshail}

This case was retrieved on O3

Header

Case Number: 2:271cv413

Date Filed: 11/05:2021

Assigned To: District Judge Rodney Gilstrap
Referred To: Magistrate Judge Raoy 8. Payne
Nature of Suit: Patent (830;

Cause: Fatent Infringement

Lead Docket: None

Other Docket: 2:22cv00053

Jurisdiction: Federal Question

Participants

Llass Code: Open
Statute: 35:271

Jury Demand: Plaintiff
Demand Amount; $0
NOS Description: Patent

Litigants

Aftorneys

Michae! D. Paul

fichasl O, Paul, PLLC | 26110 Righ Timber Pass 8t | San
Antonio, TX 78260-8041 | mdeanpaul@gmall.com |
Technical Advisor

Staton Techiya, LLC

Plaintiff

Aaron R Hand

ATTORNEY TO BE NOTICED
Bunsow, De Mory LLP-Redwood
701 Ef Camiha Real

Redwood City, CA 84083

USA

6850.351.7244 Fax: 650.684.1204
Email:Ahand@hdiplaw.Com

Aden Martin Allen

ATTORNEY TO BE NOTICED

Bunsow De Mory LLP

701 Ef Camino Real 894063

Redwood City, CA 840863

USA

512-338-5437 Email:Aalieng@bdiplaw.Com

Brant Nelson Bumgardner

ATTORNEY TC BE NQTICED

Melsen Bumgardner Canroy PC - Fort Worth
3131 W Tth Street Suite 300

Fart Warth, TX 76107

USA

B17-377-3480G EnmailBrent@nelbum.Com
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Litigants Attorneys

Christopher G Granaghan

ATTORNEY TG BE NOTICED

Nelsorn Bumgardner Corvoy PO - Fort Worth
3131 W Tth Street Suite 306

Fort Worth, TX 76107

USA

817-806-3811 Email:.Chris@nelbum.Com

David Thomas Defern

ATTORNEY TC BE NOTICED

Nelson Bumgardner Conroy PC - Dallas
2727 N. Harwood Street Suite 250

Dallas, TX 75201

USA

214-446-4850 Email:David@neatbum.Com

Ghee Jung Lee

ATTORNEY TO BE NOTICED

PV Law LLP

5335 Wisconsin Ave., N.W. Suife 440
Washington, DC 20015-2052

USA

202-827-6274 Fax; 202-888-3163
Email:Ghee Lee@pvuslaw.Com

Jacob Andrew Snodgrass

ATTORNEY TC BE NOTIGED

PV Law LLP

5335 Wisconsin Ave., N.W. Suite 440
Washington, BC 20015-2052

Usa

202-301-5079 Fax: 202-888-31863
Emaildacob Snodgrass@pvusiaw. Cam

Jennifer Leigh Truelove
ATTORNEY TO BE NOTICED
MeKool Smith, P.C. - Marshail

104 East Houston St Suite 300
Marshali, TX 75670

USA

903-823-3000 Fax; 803-923-209¢
Email:dtrusiove@mokoolsmith.Com

Johin Paul Murphy

ATTORNEY TC BE NOTICED

Nelson Bumgardner Conroy PC - Fort Worth
3131 W 7th Street Suite 300

Fort Worth, TX 76107

Usa

817-806-3808 Email:Murphy@netbum.Com

Justin Bryce Kimble

ATTORNEY TQ BE NOTICED

Nelson Bumgardner Conroy PC - Dallas
2727 N. Harwood Street Suite 250

Daflas, TX 75281

USA

817-377-8111 Email:Justin@nelbum.Com
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Litigants Attorneys

Michael E. Flynn-C'Brien
ATTORNEY TO BE NOTICED
Bunsow, De Maory L1 P-Redwood
701 El Camino Real

Redwood City, CA 94063

LISA

650-351-7248 Fax: 415-426-4744
Email:Milynnobrien@bdiplaw.Cam

Robert A Delafield | i

ATTORNEY TO BE NOTICED

MNelsen Bumgardner Conroy PC - Fort Worth
3131 W Tth Strest Suilte 300

Fort Worth, TX 76107

USA

B817-377-3486 Email:Bobby@nelbum.Com

Robert J Gaybrick

ATTORNEY TG BE NOTICED

PV Law LLP

5335 Wisconsin Ave., NW. Suite 440
Washington, BC 20015-2052

USA

202-773-4112 Fax; 202-888-3183
Email:Robert. Gavbrick@pvusiaw.Com

Rehin K. Curtis

ATTORNEY TG BE NOTIGED

Bunsow De Mory LLP

781 Ei Camino Real

Redwaod City, CA 24083

Uusa

850-351-7248 Email:Reurtisi@bdiplaw.Com

Roger D Tavior

ATTORNEY TO BE NOTICED

PV law LLP

5335 Wisconsin Ave., N.W. Suite 440
Washington, DC 20015-2052

USA

202-371-6861 Email:Roger. Tayior@pvusiaw.Com

Samuel Franklin Baxter
ATTORNEY TO BE NOTICED
McKoo! Smith, P.C. - Marshall
104 East Houston St Suite 300
Marshall, TX 75670

USA

Q03/923-9000 Fax: 903-823-3099
Email: Sbaxter@mckoolsmith.Com

Timothy E Grochocingki

ATTORNEY TC BE NOTICED

Nelson Bumgardner Albritton PC - Orland Park
15020 S. Ravinia Ave., Suite 29

Orland Park, {L 80482

USA
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Litigants Attorneys

708-675-1975 Fax: 817-377-3485 Email: Tim@nelbum.Com

Bradiord A Cangrc

ATTORNEY T{ BE NOTICED

PV Law LLP

5330 Wisconsin Ave., N.W. Suite 440
Washington, BC 20015-2052

USA

202/739-5088 Fax: 202/738-3001
Email:Bradford . Cangro@pvusiaw.Com

Synergy 1P Corporation Aaron R Hand

Plaintiff ATTORNEY TQ BE NOTICED
Bunsow, De Mory LLP-Redwood
701 El Camino Real
Redwood City, CA 84063
USA
650.351.7244 Fax: 650.684.1294
Email:Ahand@hbdiplaw.Com

Aden Martin Alfen

ATTORNEY TO BE NOTICED

Bunsow De Mory LLP

701 El Camine Real 84063

Redwood City, CA 24063

USA

512-338-5437 Email:Aalien@bdiplaw.Com

Brent Nelson Bumgardner

ATTORNEY TO BE NOTICED

Nelson Bumgardner Conroy PO - Fort Worth
3131 W 7th Street Suite 300

Fort Worth, TX 78107

USA

817-377-34¢0 Email:Brent@nelbum.Com

Christopher G Granaghan

ATTORNEY TQ BE NOTICED

Nelsan Bumgardner Ganroy PC - Fort Worth
3131 W Tth Street Suite 300

Fort Worth, TX 76107

Usa

817-806-3811 Email:Chris@nelbum.Com

David Triomas DeZern

ATTORNEY TG BE NOTICED

Neison Bumgardner Conroy PC - Dallas
2727 N. Harwood Street Suite 250

Dallas, TX 75201

UsA

214-445-4950 Emall:David@neibum.Com

Ghee Jung Lee

ATTORNEY TO BE NOTICED

PV Law LLP

5335 Wisconsin Ave., N.W. Suite 440
Washington. BC 20015-2052

USA

202-827-6274 Fax: 202-888-3163
Email:Ghee. Lee@pyuslaw.Com

Manuel Saldana
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Jacob Andrew Snodgrass

ATTORNEY TGO BE NOTICED

PV Law LLP

5335 Wisconsin Ave., N.\W. Suite 440
Washington, DC 20015-2052

LISA

202-301-50792 Fax: 202-888-3163
Email.acob. Snodgrass@pvusiaw.Com

Jennifer Leigh Truelove
ATTORNEY TO BE NOTICED
MeKoel Smith. P.C. - Marshall

104 East Houston St Suite 300
harshall, TX 75670

USA

903-823-9000 Fax: 903-923-9089
Email.Jtruslove@mekocismith.Com

John Paul Murphy

ATTORNEY TO BE NOTICED

Nelson Bumgardner Conroy PC - Fort Worth
3131 W 7th Street Suite 300

Fort Worth, TX 76107

USA

817-8056-3808 Email:Murphy@neibum.Com

Justin Bryce Kimble

ATTORNEY TC BE NOTIGED

Nelson Bumgardner Conroy PC - Dallas
2727 N. Harwood Street Suite 258

Dallas, TX 75201

Uusa

817-377-8111 Email:Justin@nelbum.Com

Michael E. Flynn-O'Brien
ATTORNEY TO BE NOTICED
Bunsow, De Mory LLP-Redwood
701 El Camino Real

Redwood City, CA 84063

USA

650-351-7248 Fax: 415-426-4744
Email:Mflynnobrien@hbdiplaw. Com

Rabert A Delafield |, i

ATTORNEY TC BE NOTICED

Nelson Bumgardner Conroy PC - Fart Worth
3131 W 7th Street Suite 300

Fort Worth, TX 76107

USA

817-377-3486 Email:Bobby@nelbum.Com

Rabert J Gaybrick

ATTORNEY TO BE NOTICED

PV Law LLP

5335 Wisconsin Ave., N.W. Suite 440
Washington, BC 20015-2052

USA

Manuel Saldana
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202-773-4112 Fax: 202-388-3183
Email:Robert. Gaybrick@pvusiaw.Com

Rabin K. Custis

ATTORNEY TO BE NOTICED

Bunsow De Mory LLP

701 El Camine Real

Redweod City, CA 94063

USA

650-351-7248 Email:Reurtis@bdiplaw.Com

Roger O Tavior

ATTORNEY TO BE NOTICED

PY Law LLF

5335 Wisconsin Ave., N.W. Suite 440
Washington. BC 20015-2052

USA

202-371-68681 Email:Roger. Tavlorn@pvusiaw.Com

Samuel Frankiin Baxtaer
ATTORNEY TO BE NOTICED
MeKool Smith, P.C. - Marshalt
104 East Houston St Suite 300
Marshall, TX 75670

USA

903/923-0000 Fax: 803-923-8082
Email:Shaxter@mckoolsmith.Com

Timothy E Grochacinski

ATTORNEY TO BE NOTICED

Melsen Bumgardner Albritton PG - Ordand Park

15020 S. Ravinia Ave., Sulte 20

Chiand Park, iL 60462

USA

708-875-1875 Fax: B17-377-3485 Email:Tim@nelbum.Com

Bradford A Cangro

ATTORNEY TG BE NOTICED

PV Law LLP

5335 Wisconsin Ave., N.W. Suite 440
Washington, BC 20015-2052

USA

202/739-5088 Fax: 202/739-3001
Email:Bradford . Cangro@pvustaw.Com
Alex R Henrigues

ATTORNEY TO BE NOTICED
Kirkland & Ellis, LLP - NYC

801 Lexington Avenue

New York, NY 10022

LISA

212.448.4800 Fax: 212.448.4800
Email:Alex Henrigues@kirkland.Com

Al R Sharifahmadian

ATTORNEY TG BE NOTICED

Arnald & Parter Kaye Scholer, LLP - Wash DC
801 Massachusetis Avenue Nw

Washington, DC 20081-3743

UsA

Manuel Saldana
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202/942-5000 Fax: 202/942-5989
Email:All. Sharifahmadian@armoldporter. Com

Ali-Reza Boloori

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

2049 Century Park East Suite 3700

Los Angeles, CA 20067

USA

213-6880-8127 Email:Ali-Reza.Boloori@hirikland.Com

Andrew Thompson {Tom)} Gorham
ATTORNEY TO BE NOTICED
Gillam & Smith LLF

102 N Coliege, Suite 800

Tyler, TX 75702

USA

039348450 Fax: 9039349257
Email: Tom@gillamsmithiaw.Cam

Daniel S Shimelt

ATTORNEY TQ BE NOTICED

Amold & Porter Kaye Scholer LLP - Los Angeles
777 South Figuerca Street 44th Floor

Los Angeles, CA @0017-5844

USA

213-243-4231 Fax: 213-243-4189

Email:Daniel. Shimeli@arncldporter.Com

David Rokach

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Chicage

300 N Lasalle Street Suite 2800
Chicago, IL 60654

USA

312-862-2000 Fax: 312-862-2200
Email:David. Rokach@kirkland.Com

Edward C Donovan

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washinglon DC
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

USA

202-389-5000 Fax: 202-389-5200
Email:Edonovan@kirkiand.Com

Gregory S Arovas

PRO HAC VICE:ATTORNEY TO BE NOTICED
Kirkland & Ellis, LLP - N¥C

601 Lexington Avenue

New York, NY 10022

USA

212-448-4800 Fax: 212-448-4300
Email:Garovas@kirkiand.Com

James Travis Underwood
ATTORNEY TO BE NOTICED

Manuel Saldana
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Gillam & Smith LLP

162 N College, Suite 800

Tyler, TX 75702

USA

803-934-8450 Fax:; 903-934-8257
Email: Travis@gillamsmithlaw.Com

Jay Emerick

ATTORNEY 7O BE NOTICED
Kirkland & Ellis LLP - Chicago
300 N Lasalle Sireet Suite 2800
Chicago, {L 80654

USA

312.862.2000 Fax: 312.862.2200
Email:day. Emericki@kirkiand. Com

John K. Rhine

ATTORNEY TO BE NOTICED
Kirkland & Eflis LLP - Washington DC
1301 Pennsylvania Avenus, Nw
Washington, DC 20004

usa

202-380-5000 Fax: 202-388-5200
Email:dohn.Rhine@kirkiand.Com

Luke L Dauchot

ATTORNEY TC BE NOTICED
Kirkland & Elfis LLP

555 South Flower Street

Los Angeles, CA 80071

Usa

213-680-8400 Fax: 212-680-8500
EmailLdauchot@kirkiand.Com

Matthew J Mclntee

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washington, DC 20004

USA

202-388-5000 Fax; 202-388-5200
Email:Matt. Mcintee@kirkland.Com

Melissa Richards Smith
ATTORNEY TGO BE NOTIGED
Giilam & Smith, LLP

303 South Washington Avenue
Marshall, TX 75670

USA

B03-034-8450 Fax: 803-634-8257
Email:Melissa@giftamsmithlaw.Com

Michael Lehr

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP

60 East South Temple

Salt Lake City, UT 84111
USA

801-573-1333 Email:Mike. Lehr@kirkiand.Comn

Manuel Saldana
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Nikihil Rama Krishnan

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Chicaga

300 N Lasalle Street Suite 2600
Chicago, IL 80854

LISA

312-862-2323 Fax: 312-862-2200
Email:Nikhit. Krishnan@kirkland. Com

Paut Sampson

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP

&0 East South Temple 7th Floar
Salt Lake City, UT 84111

USA

801-877-8140 Fax: B01-877-8101
Email:Pawd. Sampson@kirkland.Com

Peter Jason Evangeiatos

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

intellectual Property Litigation 601 Laxington Avenue
New York, NY 10022

USA

212-808-3281 Email:Peter. Evangelatos@kirkland.Com

R. Allan Pixton
ATTORNEY TO BE NOTICED

300 North Lasalle

Chicago, {L 80654

USA

312-862-2000 Email:Allan.Pixton@hkirkland.Com

Sean M MoEldowney

ATTORNEY TO BE NOTICED

Kirkland & Eliis - Washington

855 15th St Nw Suite 1200
Washington, DC 20005

LSA

202/879-5000 Fax: 202/879-5280
Email:Sean Mceldowney@kirkland.Caom

Sophia Lee

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

1301 Pennsylvania Avenue, NW.

Washington, BC 20004

USA

202-388-3144 Email:Sophia.Lee@kirkiand.Com

Todd M Friedman
ATTORNEY TC BE NOTICED
Kirkland & Effis, LLP - NYC
801 Lexington Avenue

New York, NY 10022

USA

Manuel Saldana
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212-448-4788 Fax; 212-446-4900
Email: Todd Friedman@kirkiand . Com
Alex R Henrigues

ATTORNEY TG BE NOTICED
Kirkland & Ellis, LLP - NYC

601 Lexington Avenue

New York, NY 10022

USA

212.446.4800 Fax: 212.446.4800
Email:Alex. Henriques@kirkland.Com

Ali R Sharifahmadian

ATTORNEY TG BE NOTICED

Amold & Porter Kaye Scholer, LLP - Wash DC
801 Massachusetis Avanue Nw

Washington, DC 20001-3743

UsSA

202/942-5000 Fax: 202/242-5909

Email:All. Sharifahmadian@arnoldporter. Com

Ali-Reza Boloori

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

2049 Century Park East Suife 3700

Los Angeles, CA BG067

USA

213-880-8127 £maill:Ali-Reza.Boloork@kirkland.Com

Andrew Thompson {Tom) Gorham
ATTORMEY TO BE NOTICED
Giflam & Smith LLP

182 N College, Suite 800

Tyler, TX 75702

USA

9039348450 Fax: 2038348257
Email:Tom@giltamsmithlaw.Com

Daniel S Shimelt

ATTORNEY TO BE NOTICED

Amnold & Porter Kaye Scholer LLP - Los Angeles
777 South Figuerca Street 44th Floor

Los Angeles, CA 80017-5844

USA

213-243-4231 Fax: 213-243-4189

Emait:Baniel. Shimeli@arnoldporer.Cam

Dravid Rokach

ATTORNMEY TO BE NOTICED
Kirkland & Ellis LLP - Chicago

300 N Lasalle Sireet Suite 2600
Chicago, i 60654

USA

312-862-2000 Fax: 312-862-2200
Email:David. Rokach@kirkdand.Com

Edward C Donovan

ATTORNEY TO BE NOTICED
Kirklang & Ellis LLP - Wasbhington BDC
1301 Pennsylvania Avenue, Nw

Manuel Saldana
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Washington, DC 20004

USA

202-389-5000 Fax: 202-389-5200
Email:Edonovan@kirkiand. Com

Gregory S Arovas

PRO HAC VICEATTORNEY TO BE NGTICED
Kirkland & Ellis, LLP - NYC

801 Lexington Avenue

New York, NY 10022

USA

212-446-4300 Fax: 212-446-40900
Email.Garavas@kirkland.Com

James Travis Underwood
ATTORNEY TO BE NOTICED
Gillam & Smith LLP

102 N Cotllege, Suite 800

Tyler, TX 78702

USA

903-834-8450 Fax: 903-934-9257
Email: Travis@gittamsmithlaw . Com

Jay Emerick

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Chicago
300 N Lasalle Strest Suite 2600
Chicago, IL 80854

USA

312.862.2000 Fax: 312.862.2200
Email:Jay.Emerick@kirkland.Com

John R, Rhine

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

LUSA

202-389-5000 Fax: 202-389-5200
Email:John.Rhine@kirkiand.Com

Luke L Dauchot

ATTORNEY TO BE NOTICED
Kirkland & Eltis LLP

555 Saouth Flower Street

Los Angeles, CA 90071

USA

213-680-8400 Fax: 212-680-8500
Email:l dauchot@kirkiand.Com

Matthew J Mcintee

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

USA

202-389-5000 Fax: 202-389-5200
Email:Matt. Mcintee@kirkland.Com

Manuel Saldana
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Melissa Richards Smith
ATTORNEY TO BE NOTICED
Giltarn & Smith, LLP

303 South Washington Avenue
Marshall, TX 75670

LISA

903-034-8450 Fax: 803-934-8257
Email:Melissa@gittamsmithlaw.Com

Michael Lehr

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

&0 East South Temple

Salt Lake City, UT 84111

USA

B801-573-1333 Email:Mike.Lehr@kirkland.Com

Nikhit Rama Krishnan

ATTORNEY TG BE NOTICED
Kirkland & Ellis LLP - Chicago

300 N Lasalle Street Suite 2600
Chicago, IL 80654

USA

312-862-2323 Fax: 312-862-2200
Email:Nikhit. Krishnan@kirkland. Com

Pauf Sampson

ATTORNEY TG BE NOTIGED
Kirkland & Ellis LLP

80 East South Temple 7th Floor
Salt Lake City, UT 84111

Uusa

801-877-8140 Fax: 801-877-8101
Email:Paul. Sampson@kirkland. Com

Peter Jasaon Evangelatos

ATTORNEY TO BE NOTICGED

Kirkland & Ellis LLP

intellectual Property Litigation 801 Lexington Avenue
New York, NY 10022

USA

212-809-3281 Email:Peter.Evangelatos@kirkland.Com

R. Allan Pixton
ATTORNEY TC BE NOTICED

300 North Lasalle

Chicago, L 80854

USA

312-862-2000 Email:Allan.Pixton@kirkland.Com

Sean M McEldowney
ATTORNEY TG BE NOTICED
Kirkland & Ellis - Washington
655 15th St Nw Suite 1200
Washington, DC 20008

USA

Manuel Saldana
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Litigants Attorneys

202/873-5000 Fax: 202/879-5200
Email:Sean.Mceldowney@kirkland.Com

Sophia Lee

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

1301 Pennsylvania Avenue, N.W.

Washington, BC 20004

USA

202-389-3144 Email:Sophia.Lee@kirkland.Com

Todd M Friedman

ATTORNEY TO BE NOTICED
Kirkland & Ellis, LLP - NYC

601 Lexington Avenue

New York, NY 10022

USA

212-445-4786 Fax: 212-446-4300
Email: Todd. Friedman@kirkiand.Com

Samsung Electronics Co., Lid. Ali-Reza Boloort
Consolidated from case 2:22-0v-53 | ATTORNEY TO BE NOTICED
Consol Defendant Kirklangd & Ellis LLP

2049 Century Park East Suite 3700

Los Angeles, CA 80067

USA

213-880-8127 Email:All-Reza.Bolooni@kirkland.Com

Andrew Thompson {Tom) Gorham
ATTORNEY TO BE NOTICED
Gillam & Smith LLP

102 N College, Suite 8§00

Tyler, TX 75702

USA

9039348450 Fax: 9039349257
Email: Tom@gillamsmithlaw.Com

Edward C Donovan

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

USA

202-383-5000 Fax: 202-389-5200
Email:Edonovan@kirkiand. Com

Jay Emaerick

ATTORNEY TG BE NOTICED
Kirkland & Ellis LLP - Chicago
300 N Lasalle Street Suite 2600
Chicagg, L 60654

USA

312.862.2000 Fax: 312.862.22060
Email:Jay.Emerick@kirkland.Com

John R. Rhine

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washington, BDC 20004

Manuel Saldana
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USA
202-38G-5000 Fax: 202-389-5208
Email.dohn Rhine@kirkland.Com

Luke L Dauchot

ATTORNEY TG BE NOTIGED
Kirkland & Elfis LLP

555 South Flower Street

Los Angeles, CA B0071

USA

213-880-8400 Fax: 212-680-8500
Email:Ldauchot@kirkland.Com

Matthew J Mointee

ATTORNEY TGO BE NOTICED
Kirkland & Ellis LLP - Washington BC
1301 Pennsylvania Avenue, Nw
Washington, DC 20004

USA

2(2-38G-5000 Fax: 202-388-5200
Email:Matt. Mcintee@kirkland.Corn

Melissa Richards Smith
ATTORNEY TO BE NOQTICED
Giltarn & Smith, LLP

303 South Washington Avenue
Marshall, TX 75670

USA

903-834-8450 Fax: 903-934-9257
Email:Melissa@giffamsmithlaw,.Com

Michael Lehr

ATTORNEY TG BE NOTICED

Kirkland & Ellis LLP

80 East South Temple

Salt Lake City, UT 84111

USA

801-573-1333 Emaih:Mike Lehwi@kirkiand.Com

Nikhit Rama Krishnan

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Chicago

300 N Lasalle Street Suite 2600
Chicago, L 60654

Usa

312-862-2323 Fax: 312-862-2200
Email:Nikhit Krishnan@kirkland.Com

Paut Sampson

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP

80 East South Temple 7th Floor
Salt Lake City, UT 84111

USA

801-877-8140 Fax: 8B01-877-8101
Email:Paul Sampsoni@kirkiand. Com

Peter Jason Evangelatos

Manuel Saldana
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Consclidated from case 2:22-cv-53 |
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ATTORNEY TC BE NOTICED

Kirkland & Effis LLP

intellectual Property Litigation 601 Lexington Avenue
New York, NY 10022

LISA

212-808-3291 Email:Peter.Evangelaios@kirkland.Com

R. Alian Pixion
ATTORNEY TC BE NOTICED

300 North Lasalle

Chicago, L 80854

USA

312-862-2000 Email:Allan, Pixton@kirkland.Com

Sean # McEldowney

ATTORNEY TO BE NOTICED

Kirkland & Ellis - Washington

6§56 15th St Nw Suite 1200

Washington, DC 20088

USA

202/879-5000 Fax: 202/879-5200
Email:Sean. Mceldowney@kirkland.Com

Sophia Lee

ATTORNEY TO BE NOTICED

Kirkland & Effis LLP

1301 Pennsyivania Avenue, NV,

Washington, DC 20004

LUSA

202-388-3144 Email:Sophia.Lee@kirkiand. Com
Ali-Reza Bolooti

ATTORNEY TO BE NOTIGED

Kirkland & Effis LLP

2049 Century Park East Suife 3700

Los Angeles, CA BG067

Usa

213-680-8127 EmaibAli-Reza.Boloori@kirkland.Com

Andrew Thompson {Tom) Gorham
ATTORNEY TO BE NOTICED
Gillam & Smith LLP

162 N College, Suite 800

Tyler, TX 75702

USA

9039348450 Fan: 20382349257
Email: Tom@giltamsmithlaw . Cont

Edward C Donovan

ATTORNEY TO BE NOTICED
Kirklang & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washingtan, DC 20004

USA

202-389-5000 Fax: 202-389-5200
Email:Edonovan@kirkiand.Com

Jday Emerick

Manuel Saldana
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ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Chicage
300 N Lasalle Street Suite 2800
Chicago, IL 60854

LISA

312.862.2000 Fax: 312.862.2200
Email: Jay. Emerick@kirkland.Com

Johin K. Rhine

ATTORNEY TC BE NOTICED
Kirkland & Ellis LLP - Washingion DC
1301 Pennsvivania Avenue, Nw
Washington, DC 20004

USA

202-389-5000 Fax: 202-389-5200
Emailidohn. Rhine@kirkland.Com

Luke L Dauchot

ATTORNEY TGO BE NOTICED
Kirkland & Eliis LLP

555 Sotith Flower Street

Los Angeles, CA 96071

LISA

213-680-8400 Fax: 212-680-8500
Email:Ldauchot@kirkiand . Com

Matthew J Mointee

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washingion DC
1301 Pennsvivania Avenue, Nw
Washington, DC 20004

USA

202-383-5000 Fax: 202-389-5200
Email:Matt. Mointeei@kirkiand.Com

Metissa Richards Smith
ATTORNEY TG BE NOTICED
Giftarn & Smith, LLP

303 South Washington Avenue
Marshall, TX 75670

LISA

903-834-8450 Fax: 803-934-9257
Email:Melissa@gitftamsmithlaw. Com

Michael Lehy

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

&0 East South Temple

Salt Lake City, UT 84111

USA

801-573-1333 Email:Mike Lehr@kirkiand.Com

Nikhit Rama Krishnan
ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Chicago
300 N Lasalle Streetf Suite 2600
Chicago, IL 60654

UsA

312-862-2323 Fax: 312-862-2200

Manuel Saldana
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Emait:Nikhit. Krishnan@kirkland.Com

Paul Sampson

ATTORNEY T{ BE NOTICED
Kirkland & Ellis LLP

&0 East South Temple 7th Floor
Salt Lake City, UT 84111

USA

801-877-8140 Fax: 801-877-8101
Email:Paul. Sampson@kirkiand.Com

Peter Jason Evangelatos

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

intellectual Property Litigation 601 Lexington Avenue
New York, NY 10022

USA

212-809-3291 Email:Peter Evangelalos@kirkland. Com

R. Allan Pixion
ATTORNEY TO BE NOTICED

300 North Lasalle

Chicago, IL 60654

USA

312-862-2000 Email:Allan. Pixton@kirkland.Com

Sean M MaEldowney

ATTORNEY TO BE NOTICED

Kirklang & Ellis - Washingion

655 15th St Nw Suite 1200

Washington, BC 20005

USA

202/879-5000 Fax: 202/878-5200
Email:Sean. Meeldowney@kirkland.Com

Sophia Lee

ATTORNEY TC BE NOTICED

Kirkland & Ellis LLP

1301 Pennsylvania Avenue, N.W.

Washington, BC 20004

USA

202-388-3144 Email:Sophia.Lee@kirkland.Com
Ali-Reza Boloort

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

2049 Century Park East Suite 3700

Los Angeles, CA 90087

USA

213-680-8127 Email:Ali-Reza. Boloori@kirkland.Com

Andrew Thompson (Tom) Gorham
ATTORNEY TO BE NOTICED
Giffarn & Bmith LLP

102 N College, Suite 800

Tyler, TX 75702

LISA

9039348450 Fax: 9035340257

Manuel Saldana
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Email: Tom@gillamsmithiaw.Com

Edward C Donovan

ATTORNEY T{ BE NOTICED
Kirkland & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

USA

202-383-5000 Fax: 202-389-5200
Email:Edonovan@kirkiand.Com

Jay Emerick

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Chicago
300 N Lasalle Street Suite 2800
Chicago, IL 60854

USA

312.8682.2000 Fax: 312.862.2200
Email:Jay.Emerick@kirkland.Com

Jobhn R. Rhine

ATTORNEY TQ BE NOTICED
Kirkland & Ellis LLP - Washinglon DC
1301 Pennsylvania Avenue, Nw
Washingtan, BC 20004

USA

202-389-5000 Fax: 202-389-5200
Email:John.Rhine@kirkiand.Com

Luke L Dauchot

ATTORNEY TO BE NOTICED
Kirkland & Eltis LLP

555 South Flower Strest

Los Angeles, CA 90071

USA

213-6a80-8400 Fax: 212-880-8500
Email:Ldauchot@kirkiand.Com

Matthew J Mcintee

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washinglon DC
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

USA

202-389-5000 Fax: 202-389-5200
Email:Matt Meintea@kirkland. Com

Michael Lehy

ATTORNEY TO BE NOTICED

Kirkland & Eltis LLP

&0 East South Temple

Salt Lake City, UT 84111

USA

801-573-1333 Email:Mike.Lehr@kirkiand.Com

Nikhit Rama Krishnan
ATTORNEY TGO BE NOTICED
Kirkland & Ellis LLP - Chicago

Manuel Saldana
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Samsung Electronics America, Inc.
Counter Claimant

Exhibit 1009
Page 1161 of 2198

300 N Lasalle Street Suite 26800
Chicago, {L 80654

USA

312-862-2323 Fax: 312-862-2200
Email:Nikhit. Krishnan@kirkland.Com

Faut Sampson

ATTORNEY TO BE NOTICED
Kirkland & Elflis LLP

&0 East South Temple 7th Floor
Salt Lake City, UT 84111

USA

801-877-8140 Fax: 801-877-8101
Email:Paul. Sampson@kirkland.Com

Peter Jason Evangelatos

ATTORNEY TO BE NOTICED

Kirkland & Eltis LLP

inteflectual Property Litigation 601 Lexington Avenue
New York, NY 10022

USA

212-809-3291 Email:Peter Evangelatos@kirkland Con

K. Allan Pixicn
ATTORNEY TO BE NOTICED

300 North Lasalle

Chicago, L 60654

USA

312-862-2000 Email:Allan.Pixton@kirkland. Com

Sean M McEldowney

ATTORNEY TO BE NOTICED

Kirkland & Ellis - Washingion

655 15th St Nw Suite 1200

Washington, BC 20005

USA

202:879-5000 Fax: 202/878-53200
Email:Sean.Moeldowney@kirkland.Com

Sophia Lee

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

1301 Pennsylvania Avenue, NJW.

Washington, BC 20004

USA

202-388-3144 Email:Sophia.Lee@lkirkiand.Com
Ali-Reza Boloort

ATTORNEY TG BE NOTICED

Kirkland & Ellis LLP

2048 Century Park East Suite 3700

Los Angeles, CA 90067

USA

213-680-8127 Emait:All-Reza Boloori@kirkland.Com

Andrew Thompsorn (Tom) Gorham
ATTORNEY TO BE NOTICED
Gillam & Smith LLP

Manuel Saldana
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182 N College, Suile 800

Tyler, TX 75702

USA

8039348450 Fax: 9039349257
Email: Tom@gillamsmithlaw.Com

Edward C Donovan

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

USA

202-389-5000 Fax: 202-389-5200
Email:Edonovan@kirkiand. Com

Jay Emerick

ATTORNEY TO BE NOTICED
Kirklang & Ellis LLP - Chicago
300 N Lasalle Street Suite 2600
Chicago, {L 80654

USA

312.882.2000 Fax: 312.882.2200
Email:Jay.Emerick@kirkiand.Com

John R, Rhina

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Washington DC
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

USA

202-389-5000 Fax: 202-389-5200
Email:.John. Rhine@kirkiand . Com

Luke L Dauchot

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP

558 South Flower Street

Los Angeles, CA 80071

USA

213-680-8400 Fax: 212-880-8500
Email:Ldauchot@kirkland.Com

Matthew J tcintee

ATTORNEY TQ BE NOTICED
Kirkland & Ellis LLP - Washington DG
1301 Pennsylvania Avenue, Nw
Washington, BC 20004

USA

202-385-5000 Fax: 202-389-5200
Email:Matt. Meintee@kirkland.Cam

Michael Lehr

ATTORNEY TQ BE NOTICED

Kirkland & Ellis LLP

&0 East South Temple

Salt Lake City, UT 84111

USA

801-573-1333 Email:Mike.Lehr@kirkiand.Com

Manuel Saldana
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Seung-Hae Ahn
Counter Defendant
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Nikihil Rama Krishnan

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP - Chicaga

300 N Lasalle Street Suite 2600
Chicago, IL 80854

LISA

312-862-2323 Fax: 312-862-2200
Email:Nikhit. Krishnan@kirkland. Com

Paut Sampson

ATTORNEY TO BE NOTICED
Kirkland & Ellis LLP

&0 East South Temple 7th Floar
Salt Lake City, UT 84111

USA

801-877-8140 Fax: B01-877-8101
Email:Pawd. Sampson@kirkland.Com

Peter Jason Evangeiatos

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

intellectual Property Litigation 601 Laxington Avenue
New York, NY 10022

USA

212-808-3281 Email:Peter. Evangelatos@kirkland.Com

R. Allan Pixton
ATTORNEY TO BE NOTICED

300 North Lasalle

Chicago, {L 80654

USA

312-862-2000 Email:Allan.Pixton@hkirkland.Com

Sean M MoEldowney

ATTORNEY TO BE NOTICED

Kirkland & Eliis - Washington

855 15th St Nw Suite 1200
Washington, DC 20005

LSA

202/879-5000 Fax: 202/879-5280
Email:Sean Mceldowney@kirkland.Caom

Sophia Lee

ATTORNEY TO BE NOTICED

Kirkland & Ellis LLP

1301 Pennsylvania Avenue, NW.
Washington, BC 20004

USA

202-388-3144 Email:Sophia.Lee@kirkiand.Com
Brant Nelson Bumgardner

ATTORNEY TO BE NOTICED

Neisaen Bumgardner Canroy PC - Fort Worth
3131 W 7th Street Suite 300

Fort Worth, TX 76107

LISA

817-377-3480 Email:Brent@nelbum.Com

Manuel Saldana
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Sungll Cho
Counter Defendant
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Chyristopher G Granaghan

ATTORNEY TC BE NOTICED

Nelsen Bumgardner Canroy PC - Fort Worlh
3131 W 7th Street Suite 300

Fort Worth, TX 76107

LISA

817-806-3811 Email:Chris@nelbum.Com

David Thomas Defern

ATTORNEY TG BE NOTIGED

Nelson Bumgardner Conrey PC - Dallas
2727 N. Harwood Street Suite 258

Dallas, TX 75201

USA

214-446-4950 EmaitDavid@netbunm.Com

John Paul Murphy

ATTORNEY TO BE NOTICED

Nelson Bumgardner Conroy PC - Fort Waorth
3131 W Tth Street Suite 300

Fort Worth, TX 78107

USA

817-806-3808 Email:Murphy@nelbum.Com

Justin Bryce Kimble

ATTORNEY TO BE NOTICED

Neison Bumgardner Conroy PC - Dallas
2727 N. Harwood Street Suite 250

Dallas, TX 75201

USA

817-377-9111 EmailiJustin@nelbum.Com

Robert A Delafield | i

ATTORNEY TO BE NOTICED

Nelson Bumgardner Conroy PC - Fort Worth
3131 W 7th Street Suite 300

Fort Worth, TX 76107

USA

B17-377-3486 Email:Bobby@nelbum.Com

Timothy E Grochoginski

ATTORNEY TG BE NOTICED

Nelson Bumngardner Albritton PC - Orland Park
15020 S, Ravinia Ave., Suite 29

Orland Park, IL 60462

USA

708-675-1975 Fax: 817-377-3485 EmailTim@nelbum.Com
Brent Nelson Bumgardner

ATTORNEY TO BE NOTICED

Nelson Bumgardner Conroy PC - Fort Worth
3131 W 7th Street Suite 300

Fort Worth, TX 76107

USA

817-377-3480 Email:Brent@nelbum.Com

Christopher G Granaghan
ATTORNEY TO BE NOTICED

Manuel Saldana
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Staton Techiya, LLC
Counter Defendant

Synergy P Corporation
Counter Defendant
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Neison Bumgardner Conroy PC - Fort Worth
3131 W 7th Street Suite 300

Fort Warth, TX 76107

USA

817-806-3811 Email:Chris@nelbum.Com

David Thomas DeZermn

ATTORNEY TO BE NOTICED

Nelson Bumgardner Conroy PC - Dallas
2727 N. Harwood Street Suite 250

Dallas, TX 75281

USA

214-446-4850 Email:David@nelbum.Com

John Pawd Murphy

ATTORNEY TO BE NOTICED

Nelson Bumgardner Conroy PC - Fort Worth
3131 W 7th Street Suite 300

Fort Worth, TX 76107

USA

817-808-3808 Email:Murphy@nelbum.Com

Justin Bryce Kimble

ATTORNEY TG BE NOTICED

Nelson Bumgardner Canroy PC - Dallas
2727 M. Harwood Street Suite 250

Dallas, TX 75201

USA

817-377-8111 Email:Justin@nelbum.Com

Raobert A Delafield | |}

ATTORNEY TQ BE NOTICED

Nelson Bumgardner Conroy PC - Fort Waorth
3131 W Tth Straet Suite 3060

Fort Worth, TX 76107

USA

817-377-3486 Email:Bobby@nelbunmi.Com

Timothy E Grochocinski

ATTORNEY TO BE NOTICED

Nelson Bumgardner Albrition PC - Grland Park

15020 S. Ravinia Ave., Suite 29

Orfand Park, iL 50482

USA

708-675-1975 Fax: 817-377-3485 Email. Tim@nelbum.Com
Timothy E Grochocinski

ATTORNEY TG BE NOTICED

Nelson Bumgardner Albrition PC - Crland Park

15020 S. Ravinia Ave., Suite 29

Orland Park, iL 60462

USA

708-675-1975 Fax: 817-377-3485 EmallTim@netbum.Com
Timothy £ Grochocinski

ATTORNEY TO BE NOTICED

Nelson Bumgardner Albritton PC - Grland Park

15020 S. Ravinia Ave., Suite 29

COrland Park, IL 60462

USA

T08-675-1875 Fax: 817-377-3485 EmaillTim@nelbum.Com

Manuel Saldana



Page 24 of 53

2:21cv413, Staton Techiya, Lic Et Al V. Samsung Electronics Co., Ltd. Et Al
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# Date Proceeding Text Source

1 11/05/2021 COMPLAINT for Patent Infringement against All Defendants {
Filing fee % 402 receipt number 0540-8660095. 3, filed by Staton
Techiya, LLC, Synergy 1P Corporation. (Atlachments: # 1 Exhibit
A, # 2 Exhibit B, # 3 Exhibit C, # 4 Exhibit D, # S ExhibtE, #0
Exhibit F, # 7 Exhibit G, # 8 Exhibit H, # 9 Exhibit |, # 10 Exhibit 4,
# 11 Civil Cover Sheet)i{Cangro, Bradford) {Entered: 11/05/2021}

2 1H05/2021 CORPORATE DISCLOSURE STATEMENT filed by Staton
Techiva, LLC, Synergy IP Carporation {Cangro, Bradford)
{Entered: 11/05/2021}

11/05/72021 Case Assigned to District Judge Rodney Gilstrap. (nkl, ) (Entered:

11705672021}

11/06/2021

3 1410872021

in accordance with the provisions of 28 USC Section 836(c), you
are hereby notified that a U.S. Magistrate Judge of this district
court is available 1o conduct any or all proceedings in this case
including a jury or non-jury trial and to order the entry of a final
judgmerni. The form Consent {o Proceed Before Magistrate Judge
is available on our website. Al signed consent forms, excluding
pro se parties, should be filed electronically using the event Notice
Regarding Consent to Pracaed Before Magistrate Judge. (nkl, }
{Entered: 11/05/2021}

NOTICE of Attorney Appearance - Pro Hac Vice by Robert d
Gaybrick on behalf of Staton Techiya, LLC, Synergy IP
Corporation. Filing fee § 100, receipt number 0540-8682487.
{Gavbrick, Robert) {Entered: 11/08/2021)

4 11/08/2021

Natice of Filing of Patent/Trademark Form {AQ 120). AO 120
mailed to the Director of the U.S. Patent and Trademark Cffice.
{Truelove, Jennifer} (Entered: 11/08/2021)

5 11/08/2021

5} 110872021

SUMMONS issued as to Samsung Electronics Co., Ltd.. ki, }
{Entered: 11/08/2021)

SUMMONS issued as to Samsung Electronics America, inc.. {kic,
} {Entered: 11/08/2021)

7 11/08/2021

NOTICE of Attorney Appearance by Jennifer Leigh Truelove on
behalf of Staton Techiya, LLC. Synergy IP Corporation {Truelove,
Jennifer) (Entered: 11/08/2021)

8 110812021

NOTICE of Altorney Appearance by Jacob Andrew Snodgrass on
behalf of Staton Techiya, LLC, Synergy IP Corporation
{Snodgrass, Jacob) {Entered: 11/08/2021)

9 111072021

NOTICE of Altorney Appearance by Roger D Tayior on behalf of
All Plaintiffs (Taylor, Rogen) (Entered: 11/10/2021)

10 1112:2021

SUMMONS Returned Executed by Staton Techiya, LLC, Synergy
P Corporation. Samsung Electronics America, inc. served on
1101072021, answer due 12/1/2021. {Truelove, Jennifer} (Entared:

AMENDED COMPLAINT against Samsung Electronics America,
inc., Samsung Electronics Co., Lid,, filed by Staton Techiya, LLC,
Synergy 1P Corporation. (Attachments: # 1 Exhibit A, # 2 Exhibit
B, # 3 Exhibit C, #4 Exhibit D, # 5 Exhibit E, # 6 Exhibit F, 87
Exhibit G, # 8 Exhibit H, # 9 Exhibit 1, # 10 Exhibit J¥{Cangro,
Bradford) (Entered: 11/12/2021)

12 141742021

Unopposed MOTION for Extension of Time to File Answer ,
MOVE, OR OTHERWISE RESPOND TO PLAINTIFFS
COMPLAINT AND WAIVER OF FOREIGN SERVICE
REQGUIREMENT by Samsung Electronics America, inc., Samsung
Electronics Co., Ltd.. (Aftachments: £ 1 Text of Proposed
Order}{Smith, Melissa) {(Entered: 11/17/2021;

Exhibit 1009
Page 1166 of 2198
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Date

Proceeding Text

Source

1172021

~*DEFICIENT DOCUMENT *“Joint MOTION to Seal Document
by Samsung Electronics America, inc., Samsung Electronics Co.,
{id.. {Attachments: # 1 Exhibit A, # 2 Text of Proposed
Ordery{Smith, Melissa) Maodified on 11/17/2021 {ch, ). {(Entered:
11M7120213

111772021

NOTICE of Deficiency regarding the 13 submitted NO
CERTIFICATE OF CONFERENCE. Correction should be made by
one husiness day (ch, } {(Entered: 11/17/2021)

1472021

Joint MOTION to Seal Document 1 Complaint, by Samsung
Electronics America, inc., Samsung Electronics Co., Ltd..
{Attachments: £ 1 Text of Proposed Ordery{Smith, Melissa)
{Entered: $11/17/2021}

11/18/2021

CASE REFERRED to Magisirate Judge Roy S. Payne. {ch, }
{Entered; 11/18/2021)

14/22/2021

ORDER granting 12 Unopposed MOTION for Extension of Time to
File Answer, MOVE, OR OTHERWISE RESPOND TO
PLAINTIFFS COMPLAINT AND WAIVER OF FOREIGN
SERVICE REQUIREMENT. Signad by Magistrate Judgs Roy S.
Payne on 11/22/2021. (ch, } (Entered: 11/22/2021)

11422/20214

Answer Due Deadline Updated for Samsung Electronics America,
inc. to 2/10/2022; Samsung Electronics Co., Ltd. to 210/2022.
{ch, } {Entered: 11/22:2021)

11/22/2021

ORDER granting 14 Motion to Seal Document. ORDERED that
the clerk place Dkt No. 1 under seal, and that Exhibit A to this
matioh replace the original Dkt No. 1 in the public record. Signed
by Magistrate Judge Roy S. Payne on 11/22/2021. {ch, } {Enterec:
1142242021}

0t1i18i2022

MOTION to Stay PENDING INTER PARTES REVIEW by
Samsung Electronics America, inc., Samsung Electronics Co.,
Lid.. (Attachments: # 1 Exhibit A, # 2 Exhibit B, # 3 Text of
Proposed Order}{Smith, Mealissa} (Entered: 01/18/2022}

01/20/2022

NOTICE of Atlorney Appearance - Pro Hac Vice by Gregory S
Arovas on behalf of Samsung Elestronics America, inc., Samsung
Electronics Co., Lid.. Filing fee $ 100, receipt number 0540-
B8753636. {Arovas, Gregory) (Entered: 01/20/2022)

18

012012022

NOTICE of Atforney Appearance - Pro Hac Vice by Alex R
Henrigues on behalf of Samsung Electronics America, inc.,
Samsung Electronics Co., Lid.. Filing fee $ 100, receipt number
0548-87453654. {Henriques, Alex) {Entered: 01/20/2022)

20

0172072022

NOTICE of Attorney Appearance - Pro Hac Vice by Todd M
Friadman on behalf of Samsung Electronics America, inc.,
Samsung Electronics Co., Lid.. Filing fee $§ 100, receipt number
0548-8753726. {Friedman, Todd} {Entered: 01/20/2022)

2%

012172022

NOTICE of Altorney Appearance - Pro Hac Vice by David Rokach
on behalf of Samsung Electronies Ameriea, Inc., Samsung
Electronics Co., Lid.. Filing fee § 100, receipt number 0540-
8756134, {Rokach, David) (Entered: 01/21/2022}

22

01/2172022

NOTICE of Designation of Attorney in Charge to Bradford A
Cangro on hehaif of Staton Techiva, LLC, Synergy IP Corporation
{Cangro, Bradford} {Entered; 31/24/2022)

23

01/2172022

NOTICE of Atlorney Appearance by Ghee Jung Lee on behalf of
Staton Techiya, LLC, Synergy 1P Corporation (Lee, Ghee}
{Entered: 01/21/2022)

02:/01:/2022

RESPONSE in Qpposition re 17 MOTION to Stav PENDING
INTER PARTES REVIEW filed by Staton Techiya, LLC, Synergy
{P Corporation. {Altachmeants: # 1 Affidavit Declaration of Jacob A.
Snodgrass in Support of Plainiiffs’ Opposition to Samsung's
Motion to Stay Pending Inter Partes Review, # 2 Exhibit A, # 3

Exhibit 1009
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Proceeding Text

Source

Text of Proposed Order}{Snodgrass. Jacob) {Entered:
02/017/2022)

25

02/08/2022

REPLY to Response to Metion re 17 MOTION to Stay PENDING
INTER PARTES REVIEW filed by Samsung Electronics America,
ins.. Samsung Electronics Co., Lid.. (Friedman, Todd} (Entered:
02/08/2022)

26

02/10/2022

Unopposed MOTION to Seal Document by Samsung Electronics
America, Inc., Samsung Electronics Co., Lid.. {(Attachments: £ 1
Text of Praposed Order){Smith, Melissa} (Entered: 02/10/2022}

27

02/10/2022

SEALED SAMSUNGS ANSWER AND COUNTERCLAIMS.
{Attachments: # 1 Exhibit 1, # 2 Exhibit 2, # 3 Exhibit 3, # 4 Exhibit
4, # 5 Exhibit 5, # 6 Exhibit 6, # 7 Exhibit 7. # S Exhibit 8, # €
Exhibit 8, # 10 Exhibit 10, # 11 Exhibit 11)}(Smith, Melissa}
{Entered: 02/10:2022)

28

(201372022

REDACTION to 27 Sealed Patent Document, by Samsung
Electronics America, Inc., Samsung Electranics Co., Lid..
(Attachments: # 1 Exhibit 1, # 2 Exhibit 2, # 3 Exhibit 3, £ 4 Exhibit
4, &5 Exhibit 5, # 6 Exhibit 6, # 7 Exhibit 7, # 8 Exhibit 8. # 9
Exhihit 9, # 10 Exhibit 10, # 11 Exhibit 11}{Smith. Melissa}
{Entered: 02/13/2022}

28

0201472022

ORDER granting 26 Unoppaosed MOTION to Seal Document.
Signed by Magistrate Judga Roy S. Payne on 2/14/2022. (ch, }
{Entered: 02/14/2022}

30

02{16/2022

SUR-REPLY to Reply to Response to Maotion re 17 MOTION to
Stay PENDING INTER PARTES REVIEW filed by Staton
Techiva, LLC, Synergy IP Carporation. {(Snodgrass, Jacob)
{Entered: 02/15/2022)}

02i15/2022

NOTICE of Readiness for Scheduling Conferance by Staton
Techiva, LLC, Synergy 1P Corporation (Snodgrass, Jaceb)
{Entered: 02/15/2022)

32

02i156/2022

ORDER - Scheduling Conference set for 3/16/2022 02:00 PM
before District Judge Rodney Gilstrap. Signed by Magistrate
Judge Roy 8. Payne on 2/15/2022. (ch, ) (Entered; 02/15/2022)

33

a3/01/2022

Unopposed MOTION for Extension of Time to File Answer re 27
Sealed Patent Document, by Staton Techiya, LLC, Synergy iP
Corporation. {Attachments: # 1 Text of Proposed
OrderySnodgrass, Jacob) {(Entered: 03/01/2022}

34

03/02/2022

ORDER granting 33 Mation for Extension of Time to Answer.
Signed by Magistrate Judge Roy 8. Payne on 3/2/2022. (ch, }
{Entered: 03/02/2022}

35

{43/03/2022

NOTICE of Biscovery Disclosura by Staton Techiva, LLC, Svnergy
P Corporation of Service of P.R. 3-1 and 3-2 Disclosures
{Snadgrass, Jacok) (Entered: 03/03/2022)

36

031472022

NOTICE of Attorney Appearance by Samuet Franklin Baxter on
behall of Staton Techiva, LLC, Synergy 1P Corparation (Baxter,
Samuel) (Entered: 03/14/2022)

0316/2022

Minute Entry for proceedings held befora District Judge Rodney
Gilstrap: Scheduling Conference held on 3/16/2022. Counsel for
the parties appeared. Court asked whether they consented to trial
hefore the U.S. Magistrate Judge. Court then gave the parties
Claim Construction and Jury Selection/Trial dates. (Court Reporter
Shawn MoRoberts, RMR, CRR) {aeb) (Entered: 03/17/2022}

37

Q51712022

PAPER TRANSCRIPT REQUEST by Samsung Electronics
Armerica, inc., Samsungy Electronics Co., Lid. for proceedings held
on 311612022 Scheduling Conference before Judge Rodney
Gilstrap. (Smith, Melissa} (Forwarded to Court Reporter Shawn
McRoberts, on 3/17/2022) {slo} (Entered: 03/17/2022}

38

034172022

NOTICE OF FILING OF OFFICIAL TRANSCRIPT of Schaduling

Exhibit 1009
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# Date

Proceeding Text

Source

Conference Proceedings held on §3/16/2022 pefore Judge
Rodney Gilstrap. Court Reporter/Transcriber: Shawn

ficRaoberts, Telaphona number: {903) 923-8548. <P>NOTICE RE
REDACTION OF TRANSCRIPTS: The parties have seven {7}
days to file with the Court a Natice of intent to Request Radaction
of this transcript. If no such Notice is filed, the tfranscript will be
made remotely electronically available 1o the public without
redaction after 90 galendar days. The policy is located an our
website at www.ixed. uscourts.gov<P> Transcript may be viewed
at the court public terminal or purchased through the Court
ReporteriTranscriber before the deadline for Release of Transcript
Restriction. After that date it may be obtained through PACER..
Motion to Redact due 4/7/2022. Release of Transcript Restriction
set for 6/1%/2022. {smm, } {Entered: 03/17/2022}

39 03/28/2022

Joint MOTION to Consclidate Cases THIS CASE WITH CASE
NQ. 2:22-CV-53-JRG by Samsung Electronics America, ing.,
Samsung Electronics Co., Lid., {Attachments: # 1 Text of
Praposed Orderi{Smith, Melissa) (Entered: 03/28/2022)

40 03/30/2022

Joint MOTION to Amend/Correct Docket Control Order by Staton
Techiya, LLC, Synergy 1P Corporation. {Atfachments: # 1 Text of
Proposed Order){Snodgrass, Jacob) (Entered: 03/30/2022)

41 (313072022

Joint MOTION for Entry of Partially Disputed Discovery Order by
Staton Techiva, LLC, Svnergy {F Corporation. (Attachments: # 1
Text of Proposed Order){Snodgrass, Jacob} {Entered:
0373072022}

42 a5/31/2022

DISCOVERY ORDER. Signed by Magistrate Juddge Roy S. Payre
on 373172022, (bje, } (Entered: 03/31/2022}

43 03/31/2022

SCHEDULING ORDER: Pretrial Conference set for 522/2023
08:00 AM in Marshali Caurthouse before Magistrate Judge Roy S.
Payne. Jury Selection set for 6/26/2023 09:00 AM in Marshall
Courthouse before Disirict Judge Rodnay Gilstrap. Proposed Joint
Pretrial Order due by 5/15/2023. Claim construction hearing set
for January 10, 2023 at $:00 a.m. in Marshall, Texas hefore Judge
Roy Pavne. Order granting 40 Joint MOTION to Amend/Correct
Docket Control Order filed by Synergy 1P Corporation, Staton
Techiva, LLC.. Signed by Magistrate Judge Roy 5. Payne on
343172022, (bic, ) {Entered: 03/31/2022)

03/3172022

Set/Reset Hearings: Claim Construction hearing set for 1/10/2023
02:00 AM in Marshall Courthouse before Magisirate Judge Roy S.
Pavne. (bic, ) (Entered; 04/01/2022)

44 Q40612022

NQTICE of Biscovery Disclosure by Staton Techiva, LLC, Synergy
P Corporation of Service of Initial and Additional Disclasures
(Snodgrass, Jacob) (Entered: 04/068/2022)

45 (4/06/2022

NOTICE by Samsung Eleclronics Arnerica, Inc., Samsung
Electronics Co., Ltd, of Compliance Regarding Initial and
Additional Disclosures {Smith, Melissa} {(Enterad: 04/06/2022)

48 04/06/2022

Joirt MOTION Entry of Partially Disputed Protective Qrder by
Staton Techiva, LLC, Synergy 1P Corporation. {Aftachments: # 1
Text of Proposed Order Protective Order{Snodgrass, Jacob)
{Entered: 04/0B6/2022}

47 05/04/2022

CONSOLIDATION ORDER - ORDERED that Case No. 2:21-ov-
(0413-JRG-RSP and Case No, 2:22-cv-00053-JRG-RSP are
CONSOLIDATED for all purposes, including pre-trial and trial, with
Case No, 2:21-cv-00413-JRG-RSP designated as the LEAD
CASE. Signed by Bistrict Judge Raodney Gilstrap on 5/4/2022. (ch,
} {(Entered: 05/05/2022)

48 05/11:/2022

NQOTICE of Attorney Appearance by Brent Nelson Bumgardner on
behalf of Seung-He Ahn, Sungil Che, Staton Techiva, LLC.,
Synergy 1P Corporation {Bumgardner, Brent} (Entered:
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05/11/2022)

48

051172022

NOTICE of Attorney Appearance by Justin Bryce Kimble on behalf
of Seunig-Ha Ahn, Sungil Cho, Staton Techiya, LLC, Synergy 1P
Corporation (Kimble, Justin} (Entered: 05/11/2022)

50

05/11/2022

NOTICE of Attorney Appearance by Chiristopher G Granagharn on
behalf of Seung-Ha Ahn, Sungit Cha, Staton Techiva, LLC,
Synergy 1P Corporation (Granaghan, Christopher) (Enterad:
05{11/2022)

51

06/11/2022

NOTICE of Attorney Appearance by Rabert A Belafield, i on
behaif of Seung-Ho Ahn, Sungit Chao, Staton Techiva, LLC,
Synergy 1P Corporation (Delafield, Robert) (Entered: 05/11/2022}

52

056/12/2022

Unopposed MOTION to Seal Counterclaim Defendants’
Unopposed Motion o File Under Seal by Seung-Ho Ahn, Sungil
Cho, Staton Techiya, LLC, Synergy IP Corporation, (Aftachments:
# 1 Text of Proposed Order)(Bumgardner, Brent) (Entered:
05{12/2022)

08/12/2622

SEALED MOTION Counterclaim Defendants’ Motion tor (1)
Dismiss for Lack of Personal Jurisdiction, {2} Dismiss Under the
Doctrine of Forum Non Conveniens, and (3) Dismiss for Failure to
State a Claim by Seung-Hao Ahn, Sungil Cho, Staton Techiva,
LtLC, Synergy IP Corporation. {Attachments: # 1 Exhibit A, #2
Text of Proposad Ordery{Bumgardner, Brent) {Entered:
05{12/2022)

54

05{12/2022

Adgitional Attachments 1o Main Document: 53 SEALED MOTION
Counterclaim Defendants’ Motion to: (1) Dismiss for Lack of
Personal Jurisdiction, {2} Dismiss Under the Doctrine of Forum
Non Conveniens, and (3} Dismiss for Failure to State a Claim..
{Attachments: # 1 Exhibit B, # 2 Exhibit C)}{Bumgardner, Brenl)
{Entered; 05/12/2022)

55

(51672022

REDACTION to §3 SEALED MOTION Counterclaim Defendants’
Motion to: (1) Dismiss for Lack of Personat Jurisdiction, (2}
Dismiss Under the Doclrine of Forum Non Conveniens, and {3}
Dismiss for Failure to State a Claim by Seung-HBo Ahn, Sungit
Cho, Staton Techiva, LLC, Synergy IP Corporation. {Attachments:
# 1 Exhibit Aj{Bumgardner, Brent} {Entered: 85/16/2022)

a6

051672022

ORDER granting 52 Unopposed MOTION to Seal Counterclaim
Defendants’ Unopposed Motion 1o File Under Seal. Signed by
Magistrate Judge Roy S. Payne on 5/16/2022. (ch, ) (Entered:
05/16/2022)

a7

05/18/2022

Unopposed MOTION to Seal Answer and Counterclaims by
Samsung Electronics America, inc., Samsung Elactronics Ca.,
Lid.. (Attachments: # 1 Text of Proposed Order}{Smith, Melissa)
{Entered: 05/18/2022)

a8

05/18/2022

SEALED PATENT DOCUMENT SAMSUNGS ANSWER AND
COUNTERCLAIMS. (Smith, Melissa) {Entered: 05/18/2022}

05/18/2022

CORPORATE DISCLOSURE STATEMENT filed by Samsung
Electronics America, Inc., Samsung Electronics Co., Lid. {Smith,
felissa) (Enterad; 056/18/2022;

51972022

NOTICE by Samsung Electronics America, ing., Samsung
Electronics Co., Lid, of Compliance Regarding P.R. 3-3 and 3-4
and Subject Matter Eligibility Contentions {Smith, Melissa}
{Entered: 05/19/2022)

a5/19/2022

Unopposed MOTION for Extension of Time to File
Response/Reply as to 53 SEALED MOTION Counterclaim
Defendants’ Motion to: {1} Dismiss for Lack of Personal
Jurisdiction, {2} Dismiss Under the Doctrine of Forum Non
Conveniens, and {3} Dismiss for Failure to State a Claim by
Samsunyg Electranics America, Inc., Samsung Electranics Co.,
{id.. (Attachmenis: # 1 Text of Proposed Order}{Smith, Melissa)
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{Entered: 05/19/2022})

62

05/2072022

REDACTION to 58 Sealed Patent Document by Samsung
Electronics America, inc., Samsung Elecironics Co., Ltd.. {Smith,
Melissa) {(Entered: 05/20/2022)

83

05/24/2022

NOTICE of Attorney Appearance - Pro Hac Vice by Sean M
NMcEldowney on behalf of Samsting Electronics America, inc.,
Samsung Electronics America, Inc., Samsung Electronics
America, Inc., Samsung Electronics Co., Lid., S8amsung
Electronics Co., Lid., Samsung Electronics Corporation, Ltd. Filing
fee $ 100, receipt number ATXEDC-8940710. (McEldowney,
Sean) {Entered: 05/24/2022)

05/25/2022

ORDER granting 57 Unopposed MOTION to Seal Answer and
Counterolaims. Sighed by Magistrate Judge Roy S. Payne on
512512022, {ch, } (Entered: 05/25/2022)

Q5/25/2022

ORDER granting 81 Mation for Extension of Tine to File
Response/Reply re 81 Unoppaosed MOTHON for Extension of Time
io File Response/Reply as to 53 SEALED MOTION Counterclaim
Defendants' Motion to: {1} Dismiss for Lack of Personal
Jurisdiction, {2} Dismiss Under the Doctrine of Forum Non
Conveniens, and {3} Dismis, 53 SEALED MOTION Counterclaim
Defendants’ Motion to: {1) Dismiss for Lack of Personal
Jurisdiction, {2} Dismiss Under the Doctrine of Forunt Non
Conveniens, and {3} Dismiss for Failure to State a Claim
Responses due by 6/9/2022. Sigred by Magistrate Judge Roy S.
Pavne on 5i25/2022. (ch, } (Entered: 05/25/2022)

46/07/2022

ORDER re 46 Joint MOTION Entry of Partially Disputed Protective
Order. Signed by Magistrate Judge Roy S. Pavne on 6/7/2022.
{ch, } (Entered: 08/07/2022)

06/08/2022

Joint MOTION JOINT MOTION TO EXTEND BRIEFING
SCHEDULE ON PLAINTIFFS MOTION TO: (1) DISMISE FOR
LACK OF PERSONAL JURISDICTION, {21 DISMISS UNDER
THE DOCTRINE OF FORUM NON CONVENIENS, AND {3}
DISMISS FOR FAILURE TO STATE A CLAIM {(DKT. 533 re 83
SEALED MOTION Counterclaim Defendants’ Motion to: {1}
Dismiss for Lack of Parsona! Jurisdiction, {2) Dismiss Undar the
Daoctrine of Forum Non Conveniens, and (3) Dismiss for Failure {o
State a Claim by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid.. {Attachments: # 1 Text of Proposed
Order){Smith, Melissa) (Entered: 06/08/2022}

58

06/08/2022

tUnopposed MOTION to Seal Document 58 Sealed Patent
Document Counterciaim Defendants’ Unopposed Maotion to File
Under Seal by Seung-Hae Ahn, Sungil Cho, Staton Techiya, LLC,
Synergy 1P Corparation. {Altachments: # 1 Text of Proposed
OrderyBumgardner, Brent) (Entered: 06/08/2022)

o3
i

06/G8/2022

SEALED MOTION Counterclaim Defendants' Mation to: {1}
Dismiss for Lack of Parsonal Jurisdiction, (2} Dismiss Under the
Doctrine of Forum Non Conveniens, and (3) Dismiss for Failure to
State a Claim by Seung-Ho Ahn, Sungil Cho, Stalon Techiva,
LLC, Svnergy IP Corporation. {(Attachments: # 1 Exhibit A, # 2
Taxt of Proposed Order){Bumgardner, Brent) (Entered:
06/08/2022)

70

06/08/2022

Additional Aftachments to Main Document: 63 SEALED MOTION
Counterclaim Defendants’ Motion to: (1) Dismiss for Lack of
Personal Jurisdiction, {2} Dismiss Under the Doctrine of Forum
Non Conveniens, and (3) Dismiss for Failure ¢ State a Claim..
{Attachments: # 1 Exhibit B, # 2 Exhibit C)}{Bumgardner, Brent)
{Entered: 06/08/2022}

71

06/082022

Joint MOTION for Entry of Protective Order by Staton Techiya,
{1 C, Synergy 1P Corporation. {Attachiments: # 1 Text of Proposed
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Order Protective Order){Snodgrass, Jacob) (Entered: 06/08/2022)

72

06/1072022

*FILED IN ERROR**REDACTICN to 68 SEALED MOTION
Counterclaim Defendants’ Motion to: (1) Disrmiss for Lack of
Personal Jurisdiction, {2} Dismiss Under the Doclrine of Forum
Non Conveniens, and (3} Disrniss for Failure to Siate a Claim by
Seung-Ho Ahn, Sungit Cho, Staton Techiya, LLC, Synergy 1P
Corporation. {Attachments: # 1 Exhibit A}{Bumgardner, Brent)
Meodified on 6/10/2022 (ch, }. {Entered: 06/10/2022)

06102022

“EILED IN ERROR. PER ATTORNEY Document # 72,
REDACTED DOCUMENT. PLEASE IGNORE . {ch, ; {Entered:
06/10/2022)

73

08102022

REDACTION to 62 SEALED MOTION Counterclaim Defendants’
Motion to: (1) Dismiss for Lack of Personat Jurisdiction, {2}
Dismiss Under the Doctrine of Forum Non Conveniens, and {3}
Dismiss for Failure to Siate a Claim by Seung-Ho Ahn, Sungit
Cho, Staton Techiva, LLC, Synergy 1P Corporation. {Attachments:
# 1 Exhibit Aj{Bumgardner, Brent) (Entered: 08/10/2022)

06/13/2022

PROTECTIVE ORDER granting 71 Joint MOTHON for Entry of
Protective Order. Signed by Magistrate Judge Roy S. Payne on
8/13/2022. {ch, ) (Entered: 06/13/2022}

75

061372022

ORDER granting 68 Motion to Seal Document 88 Unopposed
MOTION to Seal Document 58 Sealed Patent Document
Counterclaim Defendants' Unopposed Motion to File Under Seal.
Signed by Magistrate Judge Roy 3. Payne on 6/13/2022. {ch, }
{Entered: 08/13/2022)

76

06/13/2022

ORDER granting 87 Mation to exiend the biriefing deadlinas..
Signed by Magistrate Judge Roy 3. Payne on 06/13/2022, (kle, }
{Entered: 06/13/2022)

77

06/14/2022

MOTICN to Compel IN-PERSON DEPOSITIONS RELATING TO
COUNTERCLAIM DEFENDANTS MOTION TO DISMISS FOR
LACK OF PERSONAL JURISDICTION by Samsung Electronics
America, inc., Samsung Electronics Co., Lid.. {Attachments: # 1
Text of Proposad Ordery{Smith, Melissa} (Entered: 06/14/2022}

6/156/2022

NOTICE of Hearing on Motion 77 MOTION 1o Compel IN-
PERSON DEPOSITIONS RELATING TO COUNTERCLAIM
DEFENDANTS MOTION TG DISMISS FOR LACK OF
PERSONAL JURISDHCTION : Motion Hearing set for 7/6/2022
01:30 PM before Magistrate Judge Roy S. Payne. (bga} {Entered:
0BM5i2022)

78

06/16/2022

RESPONSE to Motion re 77 MOTION 1o Compel IN-PERSON
DEPOSITIONS RELATING TO COUNTERCLAIM DEFENDANTS
MOTION TO DISMISS FOR LACK OF PERSONAL
JURISDICTION Counterclaim Defendants Respanse To
Defendants Motion To Compel in-Person Depositions filed by
Seung-Ho Ahn, Sungit Cho, Staton Techiva. LLC. Synergy 1P
Corparation. {(Bumgardner, Brent) {Entered: 06/16/2022}

79

081712022

ORDER granting 77 MOTION 1o Compe! IN-PERSON
DEPOSITIONS RELATING 7O COUNTERCLAIM DEFENDANTS
MOTION TO DISMISS FOR LACK QF PERSONAL
JURISDICTION. Signed by Magistrate Judge Roy S. Payne on
6/17/2022. {ch, } (Entered: 06/17/2022}

{6/17/2022

NOTICE that the Motion Hearing set for 7/6/22 is CANCELLED.
{bga) {Entered: 06/17/2022}

80

06/17/2022

NOTICE of Attorney Appearance - Pro Hac Vice by Ali-Reza
Boloori on behalf of Samsung Electronics America, inc., Samsung
Electronics America, Inc., Samsung Elecironics Amsrica, Inc.,
Samsung Electronics Co., Lid., Samsung Electronics Co., Ltd.,
Samsung Electronics Corporation, Lid. Filing fee $ 100, receipt
number ATXEDC-8381102. {Boloori, Ali-Reza) (Entered:
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08/17:2022)

a1

061772022

NOTICE of Attorney Appearance - Pro Hac Vice by Jay Emerick
ont behalf of Samsung Electronics America, Inc., Samsung
Electronics America, Inc., Samsung Elecironics America, inc.,
Samsung Elestranics Co., Ltd., Samsung Electronics Co., Ltd.,
Samsung Electronics Corporation, Lid. Filing fee $ 100, receipt
number ATXEDC-8881184. {Emerick, Jay} {Additional
attachmeni{s) added on 6/23/2022: # 1 Sealed Attachment)
{saenz, }. (Entered: §6/17/2022)

a2

061772022

NOTICE by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid. REGARDING FILING OF INTER PARTES
REVIEW PETITIONS (Attachments: # 1 Exhibit A, # 2 Exhibit B, #
3 Exhibit C, # 4 Exhibit D}{Smith, Melissa) (Entered: 06/17/2022)

83

06/20/2022

NOTICE by Samsung Elecironics America, Inc., Samsung
Electronics Co., Lid, OF INSTITUTION OF INTER PARTES
REVIEW (Attachments: # 1 Exhibit 1, # 2 Exhikit 2}{Smith,
Melissa) (Entered: 06/20/2022)

84

06/22/2022

NOTICE of Altorney Appearance - Pro Hac Vice by Nikhit Rama
Krishnan on behalf of Samsung Electronics America, Inc.,
Samsung Electranics America. inc., Samsung Electronics
America, ine., Samsung Electronics Co., Ltd., Samsung
Electronics Co., Lid., Samsung Electronics Corporation, Lid. Filing
fee § 100, receipt number ATXEDC-8385243, (Krishnan, Nikhil)
{Entered: 06/22/2022)

85

06/22/2022

tUnopposed MOTION TO CONSQOLIDATE BRIEFING ON
PLAINTIFFS MOTIONS TO DISMISS (DKT. 53 AND 69) by
Samsung Electronics America, ino., Samsung Electronics Co.,
Lid.. (Altachments: # 1 Text of Proposed Order}{Smith, Melissa)
{Entered: 06/22/2022}

86

(6/23/2022

NOTICE of Attorney Appearance - Pro Hac Vice by John R. Rbine
on behalf of Samsung Electronics America, inc., Samsung
Electronics America, ihc., Samsung Electronics America, inc.,
Samsung Electronics Ca., Ltd.. Samsung Electranics Co., L.,
Samsung Electronics Corporation, Lid. Filing fee § 100, receipt
number ATXEDG-8986G208. {Rhine, John} {Eptered: 86/23/2022}

a7

06/24/2022

NOTICE by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid. OF INSTITUTION OF INTER PARTES
REVIEW {Attachments: # 1 Exhibit 1, # 2 Exhibit 2){Smith,
Melissa) (Entered: 06/24/2022)

06/26/2022

ORDER granting 85 Unopposed MOTION TO CONSQOLIDATE
BRIEFING ON PLAINTIFFS MOTIONS TO DISMISS {DKT. 53
AND 82, Signed by Magistrate Judge Roy S. Payne on
§/26/2022. (ch, } (Entered: 06/27/2022}

ag

06/28/2022

NOTICE of Altorney Appearance hy Ali R Sharifahmadian on
hehaif of Samsung Electronics America, inc., Samsung
Electronics Co., Lid. (Sharifahmadian, All) {(Enterad: 0628/2022)

a0

06/2912022

NOTICE of Atforney Appearance - Pro Hac Vice by Daniel 8
Shimell on behalf of Al Defendants. Filing fee $ 100, receipt
nunther ATXEDC-8996345. {Shimell, Daniel} {(Entered:
0B{29/2022)

07/08/2022

STIPULATION AND NOTICE REGARDING PERSONAL
JURISDICTION (JOINT) by Samsung Electronics America, inc.,
Samsung Electronics Co., Lid.. (Smith, Melissa} {Entered:
22}
v Samsung Elect . Ine., Samsung
Electronics Co., Lid. of Compiiance Regarding P.R. 3-3 and 3-4
and Subject Matter Eligibility Contentions (Smith, Melissa)
{Entered: 07/07/2022)
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a3

07413/2022

Unopposed MOTION TO FILE UNDER SEAL by Samsung
Electronics America, Inc., Samsung Electronics Co., Lid..
{Attachments: # 1 Text of Proposad Ordery{Smiith, Melissa}
{Entered: 07/13/2022)

a4

07i13/2022

SEALED PATENT DOCUMENT SAMSUNG'S FIRST AMENDED
ANSWER AND COUNTERCLAIMS (Attachments: # 1 Exhibit 1, #
2 Exhibit 2, # 3 Exhibit 3, # 4 Exhibil 4, # 5 Exhibit 5, # 6 Exnibit §,
#7 Exhibit 7, # 8 Exhibit 8, # 8 Exhibit 9, # 10 Exhibt 10, # 11

Exhibit 11, # 12 Exhibit 12)(Smith, Melissa) {Entered: €7/13/2022}

95

071372022

RESPONSE to Motion re 33 SEALED MOTION Counterclaim
Defendants’ Motion {o: {1) Dismiss for Lack of Personal
Jurisdiction, {2) Dismiss Under the Doctrine of Forum Non
Conveniens, and {3} Dismiss for Failure {o State a Claim and
Notice of Moothess fited by Samsung Electronics America, Inc.,
Samsung Electronics Co., Lid.. (Attachments: # 1 Text of
Proposad Ordery{Smith, Mealissa} (Enterect G7/13/2022}

a6

071472022

ORDER granting 93 Unopposed MOTION TO FILE UNDER
SEAL. Signed by Magistrate Judge Roy 8. Payne on 7/14/2022.
{ch, } {(Entered: 07/14/2022)

07i16/2022

NOTICE by Samsung Electronics America, inc., Samsung
Electronics Co., Lid. OF INSTITUTION OF INTER PARTES
REVIEW (Altachmaents: # 1 Exhibit 1, # 2 Exhibit 2} Smith,
Melissa) (Entered: 07/15/2022)

a8

0715/2022

REDACTION to 94 Sealed Patent Document, SAMSUNGS FIRST
AMENDED ANSWER AND COUNTERCLAIMS by Samsung
Electronics America, Inc., Samsung Electronics Co., Lid..
Samsung Electronics Corporation, Lid. {Attachments: # 1 Exhibit
1, # 2 Exhibit 2, # 3 Exhibit 3, # 4 Exhibit 4, # 5 Exhibii 5, #6
Exhibit 6, # 7 Exhibit 7, # 8 Exhibit 8, # 9 Exhibit 9, # 10 Exhibit
10, # 11 Exhibit 11, # 12 Exhibit 12){Smith, Melissa} (Entered:
07415:2022)

ag

0711872022

NOTICE by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid. OF INSTITUTION OF INTER PARTES
REVIEW {Attachments: # 1 Exhibit 1, # 2 Exhibit Z}Smith,
Melissa) (Entered:; 07/18/2022)

100

07/M18/2022

SEALED PATENT DOCUMENT FIRST AMENDED ANSWER
AND COUNTERCLAIMS REGARDING 2:22-CV-53 {(MEMBER
CASE} (Attachments: # 1 Exhibit 1)}(Smith, Melissa} (Entered:
07/18/2022)

101

07182022

REDACTION to 100 Sealed Patent Document by Samsung
Electronics America, inc., Samsung Electronics Co., Lid..
{Attachments: ¥ 1 Exhihit 1}Smith, Melissa} {Entered:
07/18/2022)

102

07/22i2022

Joint MOTION FOR ENTRY OF PARTIALLY DISPUTED E-
DISCOVERY ORDER by Samsung Electronics America. inc.,
Samsung Electronics Co., Lid.. {(Attachments: # 1 Exhibit 1, #2
Exhibit 2, # 3 Text of Proposed Order)(Smith, Melissa) (Enterad:
712212022}

143

Q7/22/2022

Unopposed MOTION to Consolidate Briefing on Counterclaim
Defendants’ Responses (o Defendants’ First Amended Answers
and Counterclaims (Dkt. 84 and 100} and Extension of Time to
File by Seung-Ha Ahn, Sungil Cho, Staton Techiva, LLC, Synergy
P Corporation. {Attachments: # 1 Text of Proposed
Order}{Bumgardner, Brent) (Entered: 07/22/2022)

104

072572022

SEALED MOTION to Compel Complete Responses {o
interrogatory Nos. 14 and 6-7 by Staton Techiya, LLC. (Kintble,
Justin} {Additional attachment(s} added on 7/25/2022: # 1 Text of
Proposed Order) {ch. ). (Entered: 07/25/2022}

105

07/25/2022

NOTICE by Staton Techiya, LLC re 104 SEALED MOTION te
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Compel Complate Responses to interrogatory Nos. 1-4 and 6-7
(Attachments: # 1 Exhibit, # 2 Addendum}{Kimble, Justin}
{Entered: 07/25/2022)

Q72712022

“*ELED IN ERROR™ Opposed SEALED MOTION Counterclaim-
Defendants’ Motion to Compel Complete Responsas to
interrogatory Nos. 1-4 and 8-7 by Seung-Ho Ann, Sungilt Cho,
Staton Techiva, LLC, Synergy 1P Corporation. (Kimbie, Justing
Maodified on 7/27/2022 (ch, }. {Entered: 07/27/2022)

Q7i27i2022

*EILED IN ERROR. PER ATTORNEY Document # 106,
Opposed Motion. PLEASE IGNORE.™ {(ch, } (Entered:
Q7/27/2022}

107

074272022

REDACTION to 104 SEALED MOTION fo Compel Compleis
Responses o interrogatory Nos, 1-4 and 8-7 Counterclaim-
Defendants’ Motion o Compel Complete Responses (o
interrogatory Nos. 1-4 and 8-7 by Seung-Ho Ahn, Sungit Cho,
Staton Techiva, LLC, Synergy P Corporation. (Kimbile, Justin)
(Entered: Q7/27/2022)

(7/28/2022

NOTICE of Hearing on Motion 102 Joint MOTION FOR ENTRY
OF PARTIALLY DISPUTED E-DISCOVERY ORDER . 104
SEALED MOTION to Compel Complate Responses fo
interrogatory Nos. 1-4 and 6-7 ; Motion Hearing set for 8/16/2022
(02:80 PM before hagisirate Judge Roy S. Payne. (bga) {Entered:
07420/2022)

07292022

ORDER granting 103 Unopposed MOTION o Consaolidate
Briefing on Counterclaim Defendants’ Responses to Defendants’
First Amended Answers and Counterclaims (Dkt. 84 and 108} and
Extension of Time to File. Signed hy Magistrate Judge Roy 8.
Payne on 7/28/2022. {ch, } {Entered: 07/29/2022)

109

08/61/2022

SEALED MOTION Counterclaim Defendants’ Malion to Dismiss
Under the Doctrine of Forum Non Conveniens and o Dismiss for
Faiture to State a Claim by Seung-Ho Ahn, Sungil Cho, Staton
Techiya, LLC, Synergy IP Corporation. (Atlachments: # 1 Text of
Proposed Order){Bumgardner, Brant} (Entered: 08/31/2022)

110

06/01/2022

Additional Attachments to Main Document: 109 SEALED MOTION
Counterclaint Defendants' Motion to Dismiss Under the Doctrine of
Forum Non Conveniens and o Dismiss for Failure to State a
Claim.. (Altachments: # 1 Exhibit A, # 2 Exhibit B, # 3 Exhibil
C)yBumgardner, Brent) {(Entered: 08/01/2022)

1H

08/0372022

REDACTION to 109 SEALED MOTION Counterclaim Defendants’
dlotion to Dismiss Under the Doctrine of Forum Non Conveniens
and to Dismiss for Faillure to State a Claim by Seung-Ho Ahn,
Sungil Cho, Staton Techiva, LLC, Synergy IP Corporation.
{Bumgardner, Brent) (Enterad: 08/03/2022)

112

08/03/2022

STATUS REFORT of Meet and Confer Regarding Plaintiffs’ And
Counterclaimant Defendants’ Motion to Compel (Joint} by Seung-
Hao Ahn, Sungit Cho, Siaton Techiva, LLC, Synergy P
Corporation. {Cangro, Bradford) (Entered: 08/G3/2022)

113

08/09/2022

SEALED PATENT RESPONSE to SEALED MOTION re 104
SEALED MOTION to Compel Complete Responses to
interrogatory Nos. 1-4 and 6-7 filed by Samsung Electronics
America, Inc., Samsung Electronics Co., Lid.. (Aftachments: # 1
Exhibit 1, # 2 Tex!t of Praposed Grden){Smith, Melissa) {Enterad:
08/09/2022)

114

08/1172022

REDACTION to 113 Sealed Patent Response to Sealed Patent
dotion, by Samsung Electronics America, inc., Samsung
Electronics Co., Ltd.. (Aftachments: # 1 Exhibit 1}{Smith, Melissa)
{Entered: 08/11/2022}

-
0

08/15/2022

NOTICE of Attorney Appearance - Pro Hac Vice by Edward C
Donovan on hehalf of Samaung Electronics America, nc,,
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Samsunyg Electronics America. inc., Samsung Electronics
America, Inc., Samsung Electronics Co., Ltd., Samsung
Electronics Co., Lid., Samsung Electronics Corporation, Lid. Filing
fee $ 100, receipt number ATXEDC-9070507. {Donavan, Edward)
{Entered: 08/15/2022)

116

081572022

NOTICE of Altorney Appearance by Andrew Thompson {Tom)
Gorham on behalf of Samsung Electronics America, Ing.,
Samsung Electronics America, inc., Samsung Electronics
America, inc., Samsung Electronics Co., Ltd., Samsung
Electronics Co., Lid., Samsung Electronics Corporation, Lid
{Gorham, Andrew} {(Entered: 08/15/2022}

117

08/15/2022

SEALED PATENT RESPONSE to SEALED MOTION re 108
SEALED MOTION Counterclaim Defendants’ Motion to Dismiss
tinder the Doctrine of Farum Non Cornveniens and to Dismiss for
Failure to State a Claim filed by Samsung Electronics America,
inc.. Samsung Electronics Co., Lid.. {Attachments: # 1 Affidavit
Kwang Hyun SUK, # 2 Affidavit S. MoEldowney, # 3 Exhibit 1, # 4
Exhibit 2, # & Text of Praposed Grder){Smith, Melissa) {(Enterad:
08{15/2022)

118

08/16/2022

NOTICE by Staton Techiya, LLC, Synergy IP Corporation of
Denial of Inter Partes Review (Aftachments: # 1 Exhibit
A} Snadgrass, Jacob) {Entered: 08/16/2G22)

08/16/2022

PAPER TRANSCRIPT REQUEST by Samsung Electronics
Ametica, Inc., Samsung Electronics America, inc., Samsung
Electronics America, inc., Samsung Elecironics Ca., Ltd.,
Samsung Electronics Co., Ltd., Samsung Electronics Corporation,
L id for proceedings hald on 8/16/2022 Motion Hearing re 102
before Judge Roy S. Payne. {Smith, Melissa) {(Forwarded to Court
Reporter, Shally Holmes, on 8/16/2022) {slo} (Entered:
(8{16/2022)

121

08/16/2022

E-DISCOVERY ORDER granting 102 Joint MOTION FOR ENTRY
OF PARTIALLY DISPUTED E-DISCOVERY ORDER. Signed by
Magistrate Judge Roy S. Payne on &/16/2C22. (ch, } {Entered:
08i17:2022)

122

08/16:/2022

ORDER denying 104 SEALED MCGTION to Compet Completa
Responses 10 interrogatory Nos. 1-4 and 6-7. Signed by
dagistrate Judge Roy S. Payne on 8/18/2022. {ch, } {Entered:
08/17/2022)

08/16/2022

Mirwte Entry for proceedings held before Magistrate Judge Roy 8.
Payvne: Motion Hearing held on 8/18/2022 re 102 Joint MOTION
FOR ENTRY OF PARTIALLY DISPUTED E-DISCOVERY
ORDER filed by Samsung Electronics Co., Lid., Samsung
Electronics America, ihe., 104 SEALED MOTION to Compel
Complete Responses fo interrogatory Nos. 1-4 and 8-7 filec by
Staton Techiva, LLC. {Court Reporter Sheilly Holmes,) {bga)
{Entered: 08/17/2022}

126

08/17/2022

Joint MOTION for Extension of Time 1o File Response/Reply as to
109 SEALED MOTION Counterciaim Defendants' Motion 1o
Dismiss Under the Doclrine of Forum Non Conveniens and to
Dismiss for Fallure 1o State a Claim Joint Motion to Extend
Briefing Schedule on Counterclaim Defendants’ Motion to Dismiss
Under the Doctrine of Forum Non Conveniens and to Dismiss for
Failure to State a Claim by Seung-Ho Ahn, Sungil Cho, Staton
Techiya, LLC, Synergy IP Corporation. {Bumgardner, Brent}
{Additional attachment{s) added on &17/2022: # 1 Text of
Propased Order) (ch, ). (Entered: 08/17/2022)

124

081712022

REDACTION to 117 Sealed Patent Response to Sealed Patent
Motion, by Samsung Electronics America, Inc., Samsung
Electronics America, inc., Samsung Elecironics America, inc.,
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Samsunyg Electronics Co., Ltd., Samsung Electronics Co., Ltd.,
Samsung Electronics Corporation, Lid. (Attachments: # 1 Exhibit
1, # 2 Exhibit 2, # 3 Declaration of Kwang Hyun SUK, # 4
Declaration of McEldowney, # 5 Text of Proposed OrderXSmith,
Melissa) (Entered: (0B/17/2022}

125

08/2172022

NOTICE OF FILING OF OFFICIAL TRANSCRIPT of Proceedings
held on 8/16/22 {Motions Hearing) before Judge Roy Payne. Court
Reporter/Transcriber: Shelly Holmes, CSR, TCRR, Teleghone
number: (803) 794-1018 (Shelly_Holmes@txed.uscourts.govl.
NOTICE RE REDACTION OF TRANSCRIPTS: The parties have
seven {7} days o file with the Court a Notice of Intent {o Request
Redaction of this transcript. f no such Notice is filed, the transcript
will be made remeotely electronically available to the public without
redaction after 80 calendar days. The policy is located on our
website at www.ixed usocurts.gov Transcript may be viewed at
tha court public terminal or purchased through the Court
Reporter/Transcriber before the deadline for Release of Transoript
Restriction. After that date it may be obtained through PACER..
Motion to Redact due 9/11/2022. Release of Transcript Restriction
set for 11/19/2022. {Holmes, Shelly) {(Entered: 8/21/2022)

126

08/2272022

ORDER granting 120 Joint MOTION for Extension of Time to File
Response/Reply as to 109 SEALED MOTION Counterclaim
Defendants’ Motion to Dismiss Under the Docliing of Forum Non
Conveniens and to Dismiss for Faillure fo State a Claim Joint
flotion 1o E. Replies due by 8/30/2022. Motion Ripe Deadline set
for G/14/2022.. Signed by Magistrate Judge Roy S. Payne on
8i22/2022. {nki, ) (Entered: 08/22/2022)

127

08/30/2022

SEALED REPLY to Response to Motion re 108 SEALED MOTION
Counterclaim Defendants’ Motion to Dismiss Under the Doclrine of
Forum Non Conveniens and to Dismiss for Faillure to State a
Claim fited by Seung-Ho Ahn, Sungii Cha, Staton Tachiya, LLC,
Synergy 1P Corporation. (Attachments: # 1 Exiibit A, # 2 Exhibit
B, # 3 Exhibit C){Bumgardner, Brent} {(Entered: 08/30/2022}

128

08/31/2022

SEALED PATENT MOTION FOR DISQUALIFICATION by
Samsung Electronics America, inc., Samsung Electronics Co.,
{id.. (Attachmenis: # 1 Affidavit S. McEldowney, #2 Exhibit 1, £ 3
Exhibit 2, # 4 Exhibit 3, # 5 Exhibit 4, # 8 Exhibit 5, # 7 Exhibit 6, #
8 Exhibit 7, # @ Exhibit 8, # 10 Exhioit 9, # 11 Exhibit 10, # 12
Exhibit 11, # 13 Exhibit 12, # 14 Exhibit 13, # 15 Exhibit 14, £ 16
Exhibit 15, # 17 Text of Proposed Order}{Smith, Melissa)
{Entered: 08/31/2022)

128

08/31/2022

Unopposed MOTION FOR LEAVE TO EXCEED PAGE LIMIT re
128 SEALED PATENT MOTION FOR DISQUALIFICATION by
Samsung Electronics America, inc., Samsung Eleclronics Ca.,
Lid.. (Attachments: # 1 Text of Proposed Order}{Smith, Melissa)
{Entered: 08/31/2022)

130

09/G1/2022

REDACTION to 127 Sealed Reply to Response to Motion,
Counterclaim Defendanis’ Reply in Support of Motion to Dismiss
hy Seung-Ho Ahn, Sungif Cho, Staton Techiva, LLC, Synergy 1P
Corporation. {Attachments: # 1 Exhibit C}{Bumgardner, Brent)
{Entered: 08/01/2022)

131

Q010272022

REDACTION DEFENDANTS MOTION FOR DISQUALIFICATION
by Samsung Efectronics America, inc., Samsung Electronics Co.,
tid.. {Attachments: # 1 Exhibit 1, # 2 Exhibit 2, # 3 Exhibit 3, # 4
Exhibit 4, # 5 Exhibit 5, # € Exhibit 6, #7 Exhibit 7, # 8 Exhilit §, #
9 Exhihit 9, # 10 Exhibit 10, # 11 Exhibit 11, # 12 Exhihit 12, # 13
Exhibit 13, # 14 Exhibit 14, # 15 Exhibit 15, # 15 Declaration of
Sean McEidowney, # 17 Text of Proposed Order}{Smith, Melissa}
{Entered: 08/02/2022)
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132

09:/06/2022

ORDER granting 129 Unopposed MOTION FOR LEAVE TO
EXCEED PAGE LIMIT re 128 SEALED PATENT MOTION FOR
DISQUALIFICATION. Signed by Magistrate Judge Roy S. Payne
on 98/2022. {ch, ) (Entered: 09/06/2022)

133

09/06/2022

NOTICE of Discovery Disclosure by Staton Techiya, LLE, Synergy
P Corporation of Service of PR, 4-1 Disclosures {Snodgrass,
Jacob) (Entered: QiDG/2022}

134

06/06/2022

MEMORANDUM ORDER. Signed by Magistrate Judge Roy S.
Payne on 8/6/2022. {ch, ) (Entered: 08/06/2022)

135

09/068/2022

NOTICE by Samsung Elecironics America, Inc., Samsung
Electronics Co., Lid. of Compliance Regarding P.R. 4-1 {Smith,
Melissa) (Entered: 09/06/2022)

0G/G7/2022

NOTICE of Hearing on Motion 128 SEALED PATENT MOTION
FOR DISQUALIFICATION : Motion Hearing set for 10/6/2022
09:00 AM before Magistrate Judge Roy S. Payne. (bga} {Entered:
09/Q7/2022)

09/12/2622

Unopposed MOTION for Extension of Time to File
ResponsaiReply as to 128 SEALED PATENT MOTION FOR
DISQUALIFICATION Unopposed Metion for Extension of Time {o
File Response to Samsung’s Motion for Disqualification by Seung-
Ho Ahn, Sungil Cho, Staton Techiya, LLC, Synergy P
Corporation. {Attachments: # 1 Text of Proposed
OrderyBumgardner, Brent) (Entered: 08/12/2022)

09/13/2022

ORDER granting 136 Unopgposed MOTION for Extension of Time
o File Response/Reply as to 128 SEALED PATENT MOTION
FOR DISQUALIFICATION Uncpposed Motion for Extension of
Time fo File Response to Samsung's Motion for Disqualification,
128 SEALED PATENT MOTION FOR DISQUALIFICATION
Responsas due by 8/28/2022, Signed by Magistrate Judge Roy S.
Payne on ¥13/2022. {oh, } {(Entered: 09/13/2G22)

138

081372022

Unopposed MOTION for Extension of Time to File SUR-REPLY
TO COUNTERCLAIM DEFENDANTS MOTION TO DISMISS
{NDER THE DOCTRINE OF FORUM NON CONVENIENS AND
TO DISMISS FOR FAILURE TO STATE A CLAIM (DKT. NG, 109
by Samsung Efectronics America, inc., Samsung Electronics Co.,
Lid.. {(Attachmenis: # 1 Text of Proposed Order}{Smith, Melissa)
{Entered: 08/13/2022)

0ui16/2022

SEALED PATENT SUR-REPLY to Reply to Response to PATENT
Motion re 138 SEALED MOTION Counterclaim Defendants'
dlotion to Dismiss Under the Doctrine of Forum Non Conveniens
and to Dismiss for Failure to State a Claim filed by Samsung
Electronics America, Inc., Samsung Elestranics Co., Lid..
{Attachments: # 1 Exhibit IXSmith, Melissa} {Entared:
0916/2022)

140G

4919/2022

ORDER granting 138 Motion for Extension of Time to File. Signed
by Magistrate Judge Roy S. Payne an 91872022, {(nkl, } (Entered:
05/18/2022)

141

09/22/2022

REDACTION to 139 Sealrd PATENT Sur-Reply to Repiy to
Response o PATENT Motion, by Samsung Electronics America,
inc.. Samsung Electronics Co., Lid.. {Attachments: # 1 Exhibit
3XSmith, Melissa) {Entered: 09/22/2022)

QQi27i2022

NOTICE by Staton Techiya, LLC, Synergy P Corporation of
Service of P.R. 4-2 Disclosures {Snodgrass, Jacob) (Entered:
082712022

yu amsung Elech . Ine., Samsung
Electronics Co., Lid. of Compiiance Regarding P.R. 4-2 {Smith,
Melissa) (Entered: 09/27/2022)

144

0G/28/2022

SEALED RESPONSE to Motion re 128 SEALED PATENT
MOTION FOR DISQUALIFICATION filed by Seung-Ho Ahn,
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Sungil Cho, Staton Techiya, LLC, Synergy 1P Corporation.
(Attachments: # 1 Exhibit 1, # 2 Exhibit 2, # 3 Exhibit 3. # 4 Exhibit
4, #5 Exhibit 5, # 6 Exhibit 6, # 7 Exhibit 7 # 8 Exhibit 8, # 9
Exhibit 9, # 10 Exhibit 10, # 11 Exhibit 11, # 12 Exhibit 12, # 13
Exhibit 13, # 14 BExhibit 14, # 15 Exhibit 15, % 15 Exhibi#t 15, #17
Exhibit 17, # 18 Exhibit 18, # 18 Exhibit 18, # 20 Exhibit 20, # 2
Exiibit 21, # 22 Exhibit 22, # 23 Exhibit 23, # 24 Exbhibit 24, # 25
Exhibit 25, # 26 Exhibit 26, # 27 Exhibit 27, # 28 Exhibit 28, # 29
Exhibit 29, # 30 Exhibit 30, # 31 Text of Proposed
Order{Bumgardner, Brent) (Entered: 09/28/2022)

148

(9/306/2022

Unopposed MOTION for Extension of Time to File
Reaponse/Reply as to 128 SEALED PATENT MOTION FOR
DISQUALIFICATION by Samsung Electronics America, Inc.,
Samsung Electronics Ca., Ltd.. {Attachments: # 1 Text of
Froposed Order}{Smith, Melissa} {Entered: 09/30/2022})

146

09/30/2022

REDACTION to 144 Sealed Response to Motion,,, Redacted
Counterclaim Defendants’ Response to Motion for Disqualification
v Seung-Ho Ahn, Sungit Cho, Staton Techiya, LLE, Synergy (P
Corporation. {Atfachiments: # 1 Exhibit 1, # 2 Exhibit 2, # 3 Exhibit

3, # 4 Exhibit 4, # 5 Exhibit 5, # 8 Exhibit 6, # 7 Exhibit 7, £ 8
Exhibit 8, # 9 Exhibit 9, # 10 Exhibit 10, # 11 Exhibit 11, # 12
Exhibit 13, # 13 Exhibit 14, # 14 Exhibit 15, # 15 Exhibit 16, # 16
Exhibit 18, # 17 Exhibit 18, # 18 Exhibit 20, # 19 Exhibit 21, # 20
Exhibit 22, # 21 Exhibit 23, # 22 Exhibit 24, # 23 Exhipit 25, # 24
Exhibit 26, # 25 Exhibit 27, # 26 Exhibit 28, # 27 Exhibit 29, # 28
Extiihit 30, # 29 Text of Proposed Order, # 30 Exhibit 17, # 31
Exhibit 12)Bumgardner, Brent} (Enterad: 09/30/2G22}

147

10/0372022

ORDER granting 145 Unopposed MOTION for Extension of Time
fo File Responsa/Reply as to 128 SEALED PATENT MOTION
FOR DISQUALIFICATION. Order, the hearing on the motion for
disqualification set Thursday Cotober 6, 2022, is CANCELLED o
be reset, Signed by Magistrate Judge Roy 3. Payne on 10/3/2022.
{ch, ) (Entered: 10/03/2022)

148

10/06/2022

Unopposed MOTION for Extension of Time to File JOINT NOTICE
by Samsung Electronics America, inc., Samsung Electronics Co.,
{id.. (Attachmenis: # 1 Text of Proposed Order {Smith, Melissa}
{Entered: 10/08/2022)

1041072022

10/1172022

“*DEFICIENT DOCUMENT "Joint MOTION for Extension of
Time fo File Joint Notice Regarding the Hearing on Defendants'
Motion for Disgualification and Joint Motion for Extension and to
Exceed the Page Limits on the Remainder of the Briefing by
Seung-Ho Ahn, Sungit Cho, Staton Techiva, LLC, Synergy 1P
Corporation. {Attachments: # 1 Text of Proposed
OrderyBumgardner, Brent) Modified on 10/11/2022 {ch, }.
{Entered: 10/10/2022}

NOTICE of Deficiency regarding the 149 submitled No Certificate
of Canference. Correction should be made by one business day
{ch, } (Entered: 10/11/2022)

150

101172022

Joint MOTION for Extension of Time {o File Joint Notice
Regarding the Hearing on Defendants’ Motion for Disqualification
and Joint Motion for Extension and fa Exceed the Page Limits on
the Remainder of the Briefing by Seung-Ho Ahn. Sungil Cho,
Staton Techiva, LLC, Synergy {F Corporation. (Attachments: # 1
Text of Proposed Order){Bumgardner, Brent) {(Entered:
1061172022

1011172022

NOTICE of Hearing on Motion 128 SEALED PATENT MOTION
FOR DISQUALIFICATION : Motion Hearing set for 11/10/2022
09:00 AM before Magistrate Judge Roy S. Payne. (bga) {Entered:
10411/2022)
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1041372022

ORDER granting 150 Joint MOTION for Extension of Time to File
Joint Notice Regarding the Hearing on Defendants’ Motion for
Disqualification and Joint Motion for Extensior and o Exceed the
Page Limits on the Remainder of the Briefing by Seung-Ho Ahn,
Sungil Cha, Staton Techiya, LLC, Synergy IP Corporation. Signec
by Magistrate Judge Roy S. Payne on 10/13/22. {jc, } (Entered:
10i17/2022)

1041372022

NOTICE of Hearing on Motion 128 SEALED PATENT MOTION
FOR DISQUALIFICATION : Metion Hearing set for 11/10/2022 af
9:00 AM in Mag Cirm {Marshall} hefore Magistrate Judge Roy 8.
Pavne. {ic, } (Entered: 10/17/2022}

151

10414/2022

SEALED REPLY to Response o Motion re 128 SEALED PATENT
MOTHON FOR DISQUALIFICATION fited by Samsung Electronics
America, Inc., Samsung Electronics Co., Lid.. {Aftachments: # 1
Exhibit 16, # 2 Exhibit 17} Smith, Melissa) (Entered: 10/14/2022}

1011772022

Jaint MOTION to AmendiCorrect Docket Controt Order by
Samsung Electronics America, inc., Samsung Electronics Co.,
{id.. (Attachimenis: # 1 Text of Proposed Order}{Smith, Melissa}
{Entered: 10/17/2022)

10/18/2022

REDACTION to 1581 Sealed Reply to Rasponse to Mation re 128
SEALED PATENT MOTION FOR DISQUALIFICATION by
Samsung Electronics America, inc., Samsung Electronics Ca.,
Lid.. (Attachments: # 1 Exhibit 15, # 2 Exhibit 17)}{Smith, Melissa)
{Entered: 10/18/2022)

155

10/20/2022

MOTION to Compel DISCOVERY REGARDING EMAIL
COMMUNICATIONS AT ISSUE IN TRADE SECRET AND
FIDUCIARY DUTY CLAIMS by Samsung Electronics America,
inc., Samsung Electronics Co., Lid.. (Altachmenis: # 1 Exhibit A, #
2 Exhibit B, # 3 Exhibit C, # 4 Text of Proposed OrderiSmith,
Melissa) (Entered: 10/20/2022;

1042172022

AMENDED DOCKET CONTROL ORBER- Markman Hearing set
for 1/16/2023 09:00 AM before Magistrate Judge Roy S. Payne.,
Jury Selection set for 6/26/2023 09:00AM before District Judge
Rodney Gilstrap., Pretrial Conference set for 5/22/2023 02:00 AM
before Magistrate Judge Roy S. Payne.. Signed by Magistrate
Judge Roy 8. Payne on 10/21/2022, {Kic, } {Entered: 10/21/2022)

187

10/21/2022

Patent Rule 4-3 Joint Claim Canstruction and Prehearing
Statement by Staton Techiva, LLC, Synergy (P Corporation.
{Aftachments: # 1 Appendix A, # 2 Appendix BXSnodgrass,
Jacob) (Entered: 10/21/2022)

188

10/21/2022

NOTICE of Biscovery Disclosure by Staton Techiya, LLC, Synergy
P Corporation of Service of Expert Witness Disclosures Pursuant
o P.R., 4-3{b} {(Snedgrass, Jacob) (Entered: 10/21/2022)

159

10/24/2022

NOTICE of Biscovery Disclosure by Samsung Electronics
America, inc., Samsung Electronics Co., Lid. of Service of Expert
Witness Disclosures Pursuant o P.R. 4-3{b} {Smith, Meslissa}
(Entered: 10/24/2022)

160

10/24/2022

Unopposed MOTION FOR LEAVE TO AMEND DEFENDANTS
PRELIMINARY CLAIM CONSTRUCTIONS AND EXTRINSIC
EVIDENCE by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid.. (Allachments: # 1 Text of Proposed
Ovdery Smith, Melissal {Entered; 10/24/2022}

1681

10/25/2022

ORDER granting 160 MOTION FOR LEAVE TO AMEND
DEFENDANTS PRELIMINARY CLAIM CONSTRUCTIONS AND
EXTRINSIC EVIDENCE. Signed by Magistrate Judge Roy 8.
Pavne on 10/25/2022. {nki, ) (Entered: 10/25/2022)

162

10/28/2022

SEALED SUR-REPLY to Repiy to Response to Motion re 128
SEALED PATENT MOTION FOR DISQUALIFICATION filed by
Seung-Ho Ahn, Sungil Cho, Staton Tachiya, LLC, Synergy P
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Corporation. {Attachments: # 1 Exhibit 31){Bumgardner, Brent)
{Entered: 10/28/2022)

163

140172022

TFILED IN ERROR™ SUR-REPLY to Reply to Response to
Motion re 128 SEALED PATENT MOTION FOR
DISQUALIFICATION REDACTED Counterclaim Defendants’ Sur-
Repily to Motion for Disqualification filed by Seung-Ho Abn, Sungil
Cho, Staton Techiya, LLC, Synergy 1P Carporation. {Aftachments:
# 1 Exhibit 31 Bumgardner, Brent) Modified on 11/1/2022 (ch, ).
{Entered: 11/01/2022}

110172022

*FILED N ERROR. REFILE UNDER REDACTED DOCUMENT
Document # 183, Sur=Reply. PLEASE IGNORE ™ {ch, }
{Entered: 11/01/2022}

110172022

REDACTION to 128 SEALED PATENT MOTION FOR
DISQUALIFICATION REDACTED Counterclaim Defendants’ Sur-
Reply to Motion for Bisqualification by Seung-Ho Abn, Sungit Cho,
Staton Techiva, LLC, Synergy P Corporation. (Attachments: # 1
Exhibit 31} Bumgardner, Brent) (Entered: 11/01/2022)

165

14022022

RESPONSE to Motion re 155 MOTION to Compel DISCOVERY
REGARDING EMAIL COMMUMNICATIONS AT ISSUE IN TRADE
SECRET AND FIDUCIARY DUTY CLAIMS Counterclaim
Defendants’ Response to Motion to Compel Email Discovery filed
by Seung-Ha Ahn, Sungit Cho, Staton Techiva, LLE, Synergy P
Corparation, {Atfachmenis: # 1 Exhibit 1, # 2 Exhibit 2, # 3 Text of
Proposed Order){Kimble, Justin} (Entered: 11/02/2022}

110272022

NOTICE of Hearing on Motion 128 SEALED PATENT MOTION
FOR DISQUALIFICATION : Motion Hearing RESET for
11/10/2022 10:30 AM hefore Magistrate Judge Ray 8. Payne,
“Note that only the TIME has changed™{bga) (Enfered:
110272022}

166

1182/2022

NOTICE of Altorney Appearance by Michae! E. Fiynn-Q'Brien on
behalf of Staton Techiya, LLC, Synergy IP Corporation {Fiynn-
O'Brien, Michael) (Entered: 11/02/2022)

14022022

NOTICE of Altorney Appearance by Aaron R Hand on behalf of AR}
Plaintiffs (Hand, Aaron) {Entered: 11/02/2022}

11/02/2022

NOTICE of Atterney Appearance by Aden Martin Allen on behalf
of All Plaintiffs {Allen, Aden} (Entered: 11/02/2022)

14/03/2022

tnopposed MOTION for Leave to File Excess Pages Unopposed
Motion 1o Exceed Page Limit on Counterclaim Defendants’ Sur-
Repty to Motion for Disqualification by Seung-Ho Abn, Sungil Cho,
Staton Techiva, LLC, Synergy IP Corporation. [Atlachments; # 1
Text of Proposad OrderyBumgardner, Brent) {Entered:
11/03/2022)

11/03/2022

NOTICE of Atlorney Appearance by Robin K. Curtis on behalf of
Staton Techiya, LLC, Synergy 1P Corporation (Curtis, Robin)
{Entered: 11/03/2022)

171

1140772022

ORDER granting 189 Unopposed MOTION for Leave to File
Excess Pages Unopposed Mcotion to Exceed Page Limit on
Counterclaim Defendants’ Sur-Repily to Motion for Disgualification.
Signed by Magistrate Judge Roy S. Payne on 11/7/2022. {ch, )
{Entered: 11/07/2022}

172

1072022

Unopposed MOTION for Hearing re 155 MOTION to Compel
DISCOVERY REGARDING EMAIL COMMUNICATIONS AT
ISSUE IN TRADE SECRET AND FIDUCIARY DUTY CLAIMS by
Samsung Electronics America. inc., Samsung Electronics Co.,
Lid.. {Attachmenis: # 1 Text of Proposed Order}{Smith, Melissa)
{Entared: 11/07:2022)

173

11/08/2022

Unopposed MOTION to Excuse Lead Counsel from Discovery
Hearing by Staton Tachiva, LLC, Synergy P Corporation.
{Attachments: # 1 Text of Proposed Order{Cangro, Bradford)
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{Entered: 11/08/2022}

174

11/0872022

ORDER granting 172 Unoppased MOTION for Hearing re 1585
MOTION to Compel DISCOVERY REGARDING EMAIL
COMMUMICATIONS AT ISSUE IN TRADE SECRET AND
FIDUCIARY DUTY CLAIMS granting 173 botion {o excuse lead
counsel Bradiord A. Cangro from the hearing set November 10,
2022, Signed by Magistrate Judge Roy S. Payne on 11/8/2022.
{ch, } (Entered: 11/08/2022)

11/082022

STATUS REPORT OF MEET AND CONFER REGARDING
SAMSUNGS MOTION TO COMPEL {DKT. 155} (JOINT} by
Samsung Electronics America, inc., Samsung Electronics Co.,
Lid.. {Swnith, Melissa) {(Entered: 11/09/2022)

11072022

NOTICE of Attorney Appearance by James Travis Underwood on
behalf of Samsung Electronics America, inc., Samsung
Electronics Co., Lid, (Underwood, James) {Entered: 11/10:2022}

1141072022

PAPER TRANSCRIPT REQUEST by Samsung Elecironics
America, Inc., Samsung Electronics Co., Lid. for proceedings held
on 2022-11-10 - Motion Hearing before dudge Judge Roy S.
Payne. (Smith, Melissa) (Fonvarded to Court Reporter, Shawn
McRoberts, on 11/10/2022) {slo} (Entered: 11/10/2022}

178

111072022

NOTICE by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid. of Filing Hearing Presentation (Attachments:
# 1 Presentation Slides){Smith, Melissa) (Entered: 11/10/2022}

1411052022

Minute Entry for proceadings held before Magistrate Judge Roy 8.

Pavne: Motion Hearing held on 11/10/2022 re 128 SEALED
PATENT MOTION FOR DISQUALIFICATION filed by Samsung
Electronics Co., Lid., Samsung Electronics America, Inc. {Cowt
Reporter Shawn McRoberts.) (bga) {Entered: 11/10/2022)

180

111172022

Unopposed MOTION FOR ISSUANCE OF A LETTER OF
REQUEST TO THE ELECTRONICS AND
TELECOMMUNICATIONS RESEARCH INSTITUTE IN THE
REPUBLIC OF KOREA by Samsung Elecironics America, Inc.,
Samsung Electronics Ca., Ltd.. {Aftachments: # 1 Exhibit 1, 22
Exnihit 2, # 3 Text of Proposed Order)(Smith, Melissa) (Entered:
11411/2022)

111472022

PAPER TRANSCRIPT REQUEST by Staton Techiva, LLC for
proceedings hald on 11/10/2022 Motion Hearing before Judge
Ray 8. Payne, (Truelove, Jennifer} {Forwarded to Court Reporter,
Shawn McoRaoberts, on 11/14/2022) (slo) (Entered: 11/14/2022)

111472022

ORDER granting 180 Unopposed MOTION FOR ISSUANCE OF
ALETTER OF REQUEST TO THE ELECTRONICS AND
TELECOMMUNICATIONS RESEARCH INSTITUTE IN THE
REPUBLIC OF KOREA. Signed by Magistrate Judge Roy S.
Pavne on 11114/2022. {ch, } {Entered: 11/14/2022}

11116/2022

MEMORANDUM ORDER. Signed by Magistrate Judge Roy S.
Fayne on 11/16/2022. (ch, } {Entered: 11/16/2022)

172022

STIPULATION re 155 MOTION to Compel DISCOVERY
REGARDING EMAIL COMMUNICATIONS AT ISSUE IN TRADE
SECRET AND FIDUCIARY DUTY CLAIMS (JOINT) by Samsung
Electronics America, Inc., Samsung Electranics Co., Lid.. {Smith,
Melissa) (Entered: 11/17/2022)

185

14/23/2022

MOTION to AmendiCaorrect P.R. 3-1 Infringement Contentions by
Staton Techiva, LLC, Synergy 1P Corporation. (Aftachments: # 1
Snodgrass Decl., # 2 Exhibit 1. # 3 Exhibit 2, # 4 Exhibit 3, # 5
Exhibit 4, # 6 Exhibit 5, # 7 Exhibit 6, # 8 Text of Proposed
Orderi{Snadgrass, Jacob) (Entered: 11/23/2022}

186

11/23/2022

Unopposed MOTION for Extension of Time to File Unopposed
Motion for Extension of Time {o File Objections to Memaorandun
Order (Dkt. 183} by Seung-Ho Ahn, Sungit Cho, Staton Techiya,
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L1 C, Synergy IP Corporation. (Attachments: # 1 Text of Propasad
Order¥{Bumgardner, Brent) (Entered: 11/23/2022)

187

14/23/2022

Opposed SEALED MOTION Counterclaim Defendants’ Motion to
Compel Materials Withheld as Privileged by Seung-Ho Ahn,
Sungil Che, Staton Techiya, LLC, Synergy IP Corporation.
(Attachments: # 1 Exhibit A, # 2 Text of Proposed
Ordery{Granaghan, Christopher) {(Entered: 11/23/2022)

188

1142812022

REDACTION to 187 Opposed SEALED MOTION Counterclaim
Defendants’ Motion to Compel Matarials Withheld as Privileged
Counterclaim Defendants’ Motion to Competl Materfals withheld as
Privileged by Seung-Ho Ahn, Sungil Cho, Staton Techiva. LLGC,
Synergy {P Corporation. (Attachments: # 1 Exhibit AXGranaghan,
Christopher) (Entered: 11/28/2022)

189

11/28/2022

Unopposed MOTION FOR ISSUANCE OF ALETTER OF
REQUEST FOR DOCUMENTS TO THE ELECTRONICE AND
TELECOMMUNICATIONS RESEARCH INSTITUTE IN THE
REPUBLIC OF KOREA (AMENDED) by Samsung Elecltronics
America, Ing., Samsung Electronics Co., Lid.. {Attachmenis: # 1
Extihit 1, # 2 Text of Proposed Qrdery(Smith, Melissa) (Entered:
11/28/2022)

186

112872022

Unopposed MOTION FOR ISSUANCE OF A LETTER OF
KREQUEST FOR TESTIMONY TO THE ELECTRONICS AND
TELECOMMUNICATIONS RESEARCH INSTITUTE IN THE
REPUBLIC OF KOREA {AMENDED) by Samsung Electronics
America, Inc., Samsung Electronics Co., Lid.. (Attachments: # 1
Exhibit 1, # 2 Text of Proposed Order){Smith, Melissa) {(Entered:
11/2812022)

191

1172972022

CLAIM CONSTRUCTION BRIEF filed by Slaton Techiya, LLC,
Synergy 1P Corporation. (Attachments: # 1 Affidavit Declaration of
David Kleinschmidt on Claim Construction and Definiteness, #2
Affidavit Declaration of Christopher J. Struck Regarding Claim
Construction and Definiteness, # 3 Affidavit Declaration of
farshall Buck, Ph.D. Regarding Definiteness, # 4 Affidavit
Declaration of Jacob A. Snodgrass in Support of Plainiiffs’
Opening Claim Construction Brief, # 5 Exhibit 1, # 6 Exhibit 2, #7
Exhibit 3, # 8 Exhibit 4, # 9 Exhibit 5, # 10 Exhibit 6, # 11 Exhibit
7. # 12 Exhibit 8, # 13 Exhibit 8, # 14 Exhibit 10, # 15 Exhibit 11, #
16 Exhibit 12, # 17 Exhibit 13, # 18 Exhibit 14, # 10 Exhibit 15, #
20 Exhibit 18, # 21 Exhibit 17, # 22 Exhibit 18, # 23 Exhibit 10,
24 Exhibit 20, # 25 Exhibit 21, # 26 Exhigit 22, # 27 Exhibit 23,
28 Exhibit 24, # 29 Exhibit 25, # 30 Exhibit 26, # 31 Exhibit 27,
32 Exhibit 28, # 33 Exhibit 29, # 34 Exhibit 30, # 35 Exhibit 31,
36 Exhibit 32, # 37 Exhibit 33, # 35 Exhibit 34, # 39 Exhibit 35,
40 Exhibit 38, # 41 Exhibit 37, # 42 Exhinit 348, # 43 Exhibit 33, #
44 Exhibit 40, # 45 Exhibit 41, # 46 Exhibit 42, # 47 Exhibit

43} Snodgrass, Jacob} (Entered: 11/28/2022}

RSN S S S

182

14/28/2022

ORDER granting 188 Unopposed MOTION for Extension of Time
{o Fite Unopposed Motion for Extensiort of Time to File Objections
o Memorandum Order. Signed by Magistrate Judge Roy S.
Payne on 11/20/2022. {ch. } {Entered: 11/20/2022)

183

1172972022

NOTICE by Samsung Elecironics America, Inc., Samsung
Electronics Co., Lid, of Compliance Regarding Technical Tutorial
{Smith, Melissa} {Entered: 11/28/2022}

194

142912022

NOTICE by Staton Techiya, LLC, Synergy iP Corporation of
Submission of Technical Tutorial {Snodgrass, Jacob) (Entered:
1112812022}

12/02/2022

Unopposed MOTION for Extension of Time to File
Response/Reply as to 187 Opposed SEALED MOTION
Counterclaim Defendanis’ Motion to Compel Materials Withheld as
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Privileged by Samsung Electronics America, ihc,, Samsung
Electronics Co., Lid.. (Attachments: # 1 Text of Proposed
OrderySmith, Malissa) (Entered: 12/02/2022}

12/07/2022

RESPONSE {o Motion re 185 MOTION to Amend/Correct P.R. 3-1
infringament Contentions  fited by Samsung Electronics America,
inc., Samsung Electronics Co., Lid.. (Attachments: # 1 Exhibit A, #
2 Text of Proposed Order)(Smith, Melissa) (Entered: 12/37/2022}

12/08/2022

SEALED RESPONSE by Staton Techiya, LLC 16 183
Memaorandum & Opinion filed by Staton Techiva, LLC.
{Bumgardner, Brent} (Additional attachment{s} added on
12/8/2022: # 1 Text of Proposed Qrder) {ch, ). {Entered:
12/09/2022)

12/09/2022

“EILED IN ERROR™ Additional Attachments to Main Document:
197 Response 1o Non-Mation.. {Bumgardner, Brent) Madified on
12/9/2022 (ch, ). (Entered: 12/08/2022)

12:/09/2022

FILED IN ERROR. ORDERS ARE NOT FiLE SEPARATELY
ON DOQCKET Document # 198, additonal attachment. PLEASE
{GNORE. ¥ {ch, } {Entered: 12/09/2022}

1211612022

ORDER granting 185 Unopposed MOTION for Extension of Time
to Fite Response/Reply as 1o 187 Opposad SEALED MOTION
Counterclaim Defendants’ Motion to Compel Materials Withheld as
Privilegad . Signed by Magistrate Judge Roy S. Payne on
121042022, {ch, } {Entered: 12122022}

200

1211252022

SEALED PATENT RESPONSE to SEALED MOTION re 187
Opposed SEALED MOTION Counterclaim Defendants’ Motion {o
Competl Materials Withheld as Privileged fited by Samsung
Electronics Arnerica, ne., Samsung Electranics Ceo., Lid.
{Aftachments: # 1 Exhibit 1, # 2 Text of Proposed Orderi{(Smith,
felissa) (Enterad; 12/12/2022;

201

12/13/2022

NOTICE of Aftorney Appearance by John Paui Murphy on behalf
of Seung-Ho Ahn, Sungil Cho, Staton Techiva, LLC, Synergy IP
Corporation (Murphy, John} {Entered: 12/13/2022}

202

1211372022

ORDER granting 189 Unopposed MOTION FOR {SSUANCE OF
A LETTER OF REQUEST FOR DOCUMENTS TO THE

EL ECTRONICS AND TELECOMMUNICATIONS RESEARCH
INSTITUTE IN THE REPUBLIC OF KOREA (AMENDED} ;
granting 190 Unopposed MOTION FOR {SSUANCE OF A
LETTER OF REQUEST FOR DOCUMENTS TG THE

EL ECTRONICS AND TELECOMMUNICATIONS RESEARCH
INSTITUTE IN THE REPUBLIC OF KOREA (AMENDED}. Signed
by Magistrate Judge Roy 8. Payne on 12/13/2022. {ch, } {Entered:
12/13/2022)

203

1201372022

1211442022

SAMSUNG'S RESPONSIVE CLAIM CONSTRUCTION BRIEF fo
181 Claim Caonstruction Brief, ., filed by Samsung Electronics
America, inc., Samsung Electronics Co., Lid.. {Attachments: # 1
Affidavit Declaration of Friedman, # 2 Exhibit 1, #3 Exhibit 2, # 4
Exhibit 3, # 5 Exhibit 4, # 6 Exhibit 5, # 7 Exhibit 8, # 8 Exhibit 7, #
g Exhibit 8, # 10 Exhibit 8, # 11 Exhibit 10, # 12 Exhibdt 11, #13
Exnihit 12, # 14 Exhibit 13, # 15 Exhibit 14, # 16 Exhibit 15, #17
Exhibit 16, # 18 Exhibit 17, # 12 Exhibit 18, # 2D Exhibit 18, # 21
Exhibit 20X Smith, Melissa) (Entered: 12/13/2022)

NOTICE of Altorney Appearance - Pro Hac Vice by Peter Jason
Evangelatos on behalf of Samsung Electronics America, inc.,
Samsunyg Elestronics America, inc., Samsung Electrondes
America, Inc., Samsung Electronics Co., Lid., Samsung
Electronics Co., Ltd., Samsung Electronics Corporation, Lid. Filing
fee § 100, receipt number ATXEDC-9289737, {(Evangelatos,
Peter;) {Entered: 12/14/2022)

205

12/14/2022

TFILED IN ERROR™RESPONSE in Support re 185 MOTION to
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ArendiCorrect P.R. 3-1 infringement Contentions  filed by Staton
Techiya, LLC, Synergy IP Corporation. (Attachmenis: # 1
Snodgrass Decl., # 2 Exhibit 7, # 3 Exhibit 8, # 4 Exhibit
9¥Snodgrass, Jacob} Modified on 12/14/2022 (ch, ). (Entered:
1201420223

1201472022

FFILED N ERROR. FILED UNDER WRONG EVENT Document
# 205, RESPONSE 7O MOTION. PLEASE IGNORE. "™ {ch, }
{Entered: 12/14/2022}

206

1211472022

REPLY fo Response to Motion re 185 MOTION to Amend/Carrect
P.R. 3-1 Infringement Contentions  filed by Staton Techiya, LLC,
Synergy 1P Corporation, (Attachments: # 1 Snodgrass Decl., #2
Exhihit 7, & 3 Exhibit 8, # 4 Exhibit 9){(Snodgrass, Jacab) (Enterad:
12/14/2022)

207

12/15/2022

REDACTION to 197 Response to Non-Motion Counterclaim
Defendants’ Objections to Memorandum Orger {Dkt. 183}
Granting Defendants’ Motion for Disqualification (Dkt. 128) by
Seung-Ho Ahn, Sungil Cho, Staton Techiya, LLC, Synergy IP
Corporation. (Bumgardner, Brent} (Entered: 12/15/2022}

208

12/20/2022

ORDER re 183 Memorandum Order 187 SEALED RESPONSE
fited by Staton Techiya, LLC. Signed by District Judge Rodney
Gilstrap on 12/20¢/2022. {(nkl, } {Entered: 12/20/2022)

209

12120i2022

REPLY 7O RESPONSE to 191 Claim Construction Brief,,,,, filed
by Staton Techiya, LLC, Synergy IP Corporation. {(Attachments: #
1 Affidavit Declaration of Jacob A. Snodgrass in Suppart of
Plaintiffs’ Reply Claim Construction Brief, # 2 Exhibit
44¥Snodgrass, Jacob) {Entered: 12/20/2022)

210

12/21/2022

NOTICE of Attorney Appearance - Pro Hac Vice by Paul Sampson
on behalf of Samsung Electronics America, inc., Samsung
Electronics America, inc., Samsung Elecironics America, Inc.,
Samsung Electronics Co., Ltd., Samsung Electronics Co., Lid.,
Samsung Electronics Corporation, Lid. Fillng fee § 108, receipt
number ATXEDC-9280342. {Sampson, Paul) (Entered:
1262172022

12/21/2022

ORDER - Michael Pauil appointed as the Courts technical advisor
int the above-captioned casea. Signed by Magistrate Judge Roy &.
Payne on 2/21/2022. (nkl, ) Modified on 12/21/202Z (nki, )
{Entered: 12/21/2022)

212

12/21/2022

SEALED PATENT MOTION TO COMPEL DISCOVERY
REGARDING SAMBUNGS MARKING DEFENSE AND
COUNTERCLAIMS by Samsunyg Electronics America, Inc.,
Samsung Electronics Ca., Ltd.. (Aftachments: # 1 Exhibit A, # 2
Exhibit B, # 3 Exhibit C, # 4 Exhibit D, # 5 Exhibl E, #€ Text of
Proposed Ordery{Smith, Melissa} (Entered; 12/21/2022)

213

12/21/2022

SUR-REPLY fo Reply to Respanse to Motion re 185 MOTION o
Amend/Correct P.R. 3-1 infringement Contentions  filed by
Samsung Electronics America, inc., Samsung Electronics Co.,
Lid.. {Smith, Melissa} {Entered: 12/21/2022}

214

12/21/2022

SEALED PATENT MOTION TO COMPEL MATERIALS
WITHHELD AS PRIVILEGED by Samsung Electronics America,
inc.. Samsung Electronics Co., Lid.. (Attachments: # 1 Exhibit A, #
2 Text of Proposed Qrder)(Smith, Melissa} (Entered: 12/21/2022}

215

1212312022

NOTICE of Altorney Appearance - Pro Hac Vice by Michael Lehr
on behalf of Samsung Electronics America, Inc., Samsung
Electronics America, inc., Samsung Electranics America, Inc.,
Samsung Electronics Ca., Ltd., Samsung Electronics Co., Lid.,
Samsung Electronics Corporation, Ltd. Filing fee § 100, receipt
number ATXEDC-8282347 . {Lehr, Michael) {(Entered: 12/22/2022}

216

12/23/2022

NOTICE by Samsung Electronics America, Inc., Samsung
Electronics Co., Ltd. OF COMPLIANCE FOR SERVICE OF
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DOCUMENTS FOR IN CAMERA REVIEW {Smith, Melissa)
{Entered: 12/23/2022}

217

12/2372022

£.R. 4-5(d} Joint Claim Construction Chart by Staton Techiva,
LLC, Svnergy IP Corporation. (Aftachments: # 1 Exhibit
AXSnodgrass, Jacob) (Entered: 12/23/2822}

218

12¢2372022

Unopposed MOTION for Extension of Time o File
ResponsaiReply as to 214 SEALED PATENT MOTION TO
COMPEL MATERIALS WITHHELD AS PRIVILEGED
Counterclaint Defendants’ Unopposed Motion for an Extension of
Time 1o Respond to Defendants Motion to Compel by Seung-Ho
Ahn. Sungil Cho, Siaton Techiya, LLC, Synergy {P Corporation.
{Attachments: # 1 Text of Proposed OrderiBumgardner, Brent}
(Entered: 12/23/2022)

219

12/26/2022

ORDER granting 218 Unopposed MOTION for Extension of Time
io File Response/Reply as to 214 SEALED PATENT MOTION TO
COMPEL MATERIALS WITHHELD AS PRIVILEGED Signed by
Magistrate Judge Roy 3. Payne on 12/28/2022 (no document
attached). {Payne. Roy) (Entered: 12/26/2022)

220

12/27/2022

Opposed SEALED MOTION Counterclaim Defendants’ Motion to
Compel Ematit Production by Seung-Ho Ahn, Sungil Cho, Staton
Techiya, LLC, Synergy P Corporation. (Attachments: # 1 Text of
Proposed Orderi{Bumgardner, Brant) (Entered: 12/27/2022)

221

12/28/2022

Opposed SEALED MOTION Counterclaim Defendants’ Motion to
Compel Licensas and Related Production by Seung-Ha Ahn,
Sungil Che, Staton Techiva, LLC, Svnergy IP Corporation.
{Attachments: # 1 Text of Proposed Orderi{Bumgardner, Brent)
{Entered: 12/28/2022}

222

12/28i2022

Unopposed MOTION for Hearing re 214 SEALED PATENT
MOTION TO COMPEL MATERIALS WITHHELD AS
PRIVILEGED, 111 Redacted Doocument, 212 SBEALED PATENT
MOTION TO COMPEL DISCOVERY REGARDING SAMSUNGS
MARKING DEFENSE AND COUNTERCLAIMS, 187 Opposed
SEALED MOTION Counterclaim Defendants’ Maotion to Compel
Materials Withheld as Privileged Unopposed Motion For A Hearing
by Seung-Ho Ahn, Sungit Cho, Statont Techiva, LLC, Synergy 1P
Corporation. {Attachments: # 1 Text of Proposed
OrderyBumgardner, Brent) (Entered: 12/28/2022)

223

123012022

NOTICE of Attorney Appearance by David Thomas DeZearn on
behalf of Seung-Ho Ahn, Sungit Che, Statort Techiva, LLC,
Synergy 1P Corporation (DeZern, David)} {(Entered: 12/30/2022)

224

{41/03/2023

REDACTION to 220 Opposed SEALED MOTION Counterclaim
Defendants’ Motion to Compel Email Preduction by Seung-He
Ahn, Sungii Cho, Staton Techiva, LLG, Synergy IP Corperation,
{Attachments: # 1 Text of Proposad OrderBumgardner, Brent)
{Entered: 01/03/2023)

01/04/2023

REDACTION to 221 Opposed SEALED MOTION Counterclaim

Defendants' Motion to Compel Licenses and Related Production
v Staton Techiva, LLC. (Attachments: # 1 Text of Proposed

OrderyBumgardner, Brent) (Entered: 01/04/2023)

01/04/2023

DEFICIENT DOCUMENT SEALED RESPONSE to Motion re 212
SEALED PATENT MOTION TO COMPEL DISCOVERY
REGARDING SAMSUNGS MARKING DEFENSE AND
COUNTERCLAIMS filed by Stalon Techiya, LLC. {Attachmenis: #
1 Exhibit, # 2 Exhibit, # 3 Exhibit, # 4 Text of Proposed
OrderyBumgardner, Brent) Modified on 1/4/2023 {nk{, }. {Entered:
01/04/2023)

01/04/2023

NQOTICE of Deficiency regarding the SEALED RESPONSE 1o
Motion submitted document 228 does not contain a Cerlificate of
Augthorization to File Under Seal per Local Rule CV-5{(a)}{7XA}.
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Carrection shoukd be made by ong business day. (nkl, } (Entered:
O1/04/2023)

227

01/04/2023

SEALED RESPONSE to Motion re 212 SEALED PATENT
MOTION TO COMPEL DISCOVERY REGARDING SAMSUNGS
MARKING DEFENSE AND COUNTERCLAIMS filed by Statan
Techiya, LLC. {Attachments: # 1 Exhibit, # 2 Exhibit, # 3 Exhibit, #
4 Text of Proposed Orderi{Bumgardner, Brent) (Entered:
01/04/2023)

228

01/04/2023

SEALED RESPONSE to Motion re 214 SEALED PATENT
MOTION TO COMPEL MATERIALS WITHHELD AS
PRIVILEGED filed by Seung-Ho Ahn. Sungil Cho, Staton Techiva,
LLC, Synergy IP Corporation. (Attachments: # 1 Exhibit 1, #2
Text of Proposed Orderj{Bumgardner, Brent) {Enfered:
01/04/2023)

2
\¥]
[<e]

31/06/2023

NOTICE of Attorney Appearance - Pro Hac Vice by R. Allan
Pixton on behalf of Samsung Electronics America, Inc., Samsung
Electronics America, Inc., Samsung Electronics America, inc..
Samsung Electronics Ca., Ltd.. Samsung Electranics Co., LI,
Samsung Electronics Corporation, Lid, Filing fee § 100, receipt
number ATXEDC-8286456. Pixion, R, Allan) {Entered:
01/06/2023)

230

31/10/2023

dinute Entry Tor proceedings held before Magistrate Judge Roy S.
Payne: Markman Hearing held on 1/10/2023. from 9:00 am-12:21
pnt {No exhibits {Court Reporter April Hargett.) {(bga} (Entered:
0111072023}

231

4110/2023

SEALED PATENT RESPONSE N OPPOSITION to SEALED
PATENT MOTION re 220 Opposed SEALED MOTION
Counterclaim Defendants’ Motion to Compel Email Production
fited by Samsung Elecironics America, inc., Samsung Electronics
Co., Lid.. {Attachments: # 1 Exhibit A, # 2 Exhibi{ B, # 3 Exhibit C,
# 4 Text of Proposed Order){ Smith, Melissa) (Enterad:
0110/2023)

232

41112023

PAPER TRANSCRIPT REQUEST by Staton Techiya, LLC for
proceedings held on 01/10/2023 Markman Hearning before Judge
Roy S. Payna. {Truslove, Jannifer) {Forwarded to Court Reporter,
April Hargett, on 1/11/2023) {slo} (Enfered: 01/11/2023)

233

011172023

REDACTION to 227 Sealed Response ¢ Motion, by Staton
Techlya, LLC. (Attachments: # 1 Exhibit, # 2 Text of Proposed
Order}{Bumgardner, Brent) {(Entered: 01/11/2023)

234

01/11/2023

PAPER TRANSCRIPT REQUEST by Samsung Electronics
America, inc., Samsung Electronics Co., Ltd. for proceedings hald
on January 10, 2023 Markman Hearing beiore Judge Roy S,
Payne. {(Smith, Melissa) (Forwarded to Court Reporter, April
Hargett, on 1/11/2023) (slo} {Entered: 81/11/2023}

1112023

REDACTION to 228 Sealed Response to Maotion, Counterclaim
Defendants’ Response to Samsung's Moetion to Compel Materials
Withheld as Privileged by Seung-Ha Ahn, Sungit Cho, Staton
Techiva, LLC, Synergy 1P Corporation, (Attachments: # 1 Exhibit 1
{redacted), # 2 Text of Propased Crder){Bumgardner, Brent)
{Entered: 01/11/2023}

236

011172023

SEALED PATENT RESPONSE o SEALED PATENT MOTION re
221 Opposed SEALED MOTION Counterclaim Defendants’
Motion to Compel Licenses and Related Production filed by
Samsunyg Elestronics America, inc., Samsung Electrondes Co.,
{id.. (Attachmenis: # 1 Exhibit A, # 2 Text of Propoaed
Ordery{Smiith, Melissa} (Entered: §1/11/2023)

237

014172023

NOTICE OF FILING OF OFFICIAL TRANSCRIPT of Markman
Hearing, held on January 10, 2023, before Judge Roy Payre.
Court Reporter/Transcriber; April Hargett, Telephone number:
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{40D) 654-2891. NOTICE RE REDACTION OF TRANSCRIPTS:
The parties have seven (7) days to file with the Court a Notice of
intent fo Requast Radaction of this transcript. if ne such Notice is
filed, the transcript will be made remotely electronically available
ta the public without redaction after 80 calendar days. The palicy
is located on our wehsite at wwaw Ixed uscourts.gov Transcript
may be viewed at the court public terminal or purchased through
the Court Repaorter/Transariher hefore the deadline for Release of
Transcript Restriction. After that date it may be obtained through
PACER.. Maotion ta Redact due 2/7/2023. Release of Transcript
Restriction set for 4/17/2023. (ahargelt, } {(Entered: 31/17/2023)

2
5]
co

01/18/2023

SEALED PATENT MOTION to Compel Technical Documents and
Source Code by Staton Techiya, LLC, Synergy IP Corporation.
{Attachments: # 1 Exhibit A, # 2 Exhibit B, # 3 Text of Proposed
Order}{Fiynn-O'Brien, Michael} (Entered: 01/18/2023}

238

01/18/2023

MOTION 1o Compet Discovery Ragarding Samsung's Financial
and Licensing Information by Staton Techiva, LLC, Synergy IP
Corporation. {Attachmentis; # 1 Exhibit 1, # 2 Exhibit 2, # 3 Exhibit
3, #4 Text of Proposed Order}Curtis, Robin} (Entered:
014118/2023)

240

01/16/2023

NOTICE of Altorney Appearance - Pro Hac Vice by Sophia Lee on
behalf of Samsung Electronics Amaerica, inc., Samsung
Electronics America, inc., Samsung Electranics America, inc.,
Samsung Electronics Co., Ltd., Samsung Electronics Co., Ltd..
Samsung Electronics Carporation, Lid, Filing fee § 100, receipt
number ATXEDC-8316914. {Lee, Sophia) {(Entered: 01/19/2023}

017202023

Joint MOTION to Amend/Cosrect 156 Qrder,, Set
Deadiines/Hearings, {Dacket Contral Order) by Staton Techiva,
{1C, Synergy 1P Corporation. {Attachments: # 1 Text of Proposed
Order¥Cangro, Bradford) (Entered: 01/20/2023)

P2
o
2

01/20/2023

NOTICE of Attorney Appearance - Pro Hac Vice by Matthew J
Mcintee on behalf of Samsung Electronics America, Ing.,
Samsung Electronics America, inc., Samsung Electronics
America, inc., Samsung Electronics Co., Lid., Samsung
Electronics Co., Lid., Samsung Electronics Corporation, Ltd. Filing
fee $ 100, receipt number ATXEDC-8320075. (Mcintee, Matthew)
{Entered: 01/20:2023)

243

01/20:/2023

ORDER granting in part 222 Unopposed MOTION for Hearing re
214 SEALED PATENT MOTION TO COMPEL MATERIALS
WITHHELD AS PRIVILEGED, 111 Redacted Document, 212
SEALED PATENT MOTION TO COMPEL DISCOVERY
REGARDING SAMSUNGS MARKING DEFENSE AND
COUNTERCLAIMS, 187 Opposed SEALED MOTION
Counterclaim Defendanis’ Motion to Compel Materials Withheld as
Privileged Unopposed Motion For A Hearing. Molion Hearing set
for 2/10/2023 DG:A0 AM before Magistrate Judge Roy S. Payne.
Al pending motions to compel, Dkt. Nos, 187, 212, 214, 220, 221,
238 and 238. Signed by Magistrate Judge Roy S. Payne on
1/20/2023. {ch, ) (Entered: 01/23/2023)

244

01/2372023

NOTICE of Attorney Appearance by Timothy E Grochocinski on
behalf of Seung-Ho Ahn, Sungit Cho, Staton Techiva, LLC,
Synergy 1P Corporation {(Grochocinski, Timothy) (Entered:
01/23/2023)

01/25/2023

REDACTHON to 238 SEALED PATENT MOTION to Compel
Technical Documents and Source Code by Statont Techiya, LLC,
Synergy 1P Corporation. (Attachments: # 1 Exhibit A, # 2 Exhibit
8, # 3 Text of Propasad Orderi{Flynn-O'Brien, Michael} (Entered:
01/25/2023)

246

01/25/2023

SECOND AMEND DOCKET CONTROL ORDER granting 241
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Motion to Amend/Cotrect Docket Controt Order. Signed by
Magistrate Judge Roy 8. Payne on 1/25/2023. (ch, ) (Entered:
01/26/2023)

247

0142712023

Unopposed MOTION to Excuse Lead Counsel from Discovery
Hearing by Staton Tachiya, LLC, Synergy P Corporation.
{Attachments: # 1 Text of Proposed Order}{Cangro, Bradford)
{Entared: 01/27:2023)

248

01/30/2023

Unopposed MOTION TO CONDUCT CERTAIN DISCOVERY
FROM THIRD PARTY INVENTGORS AFTER THE CLOSE OF
FACT DISCOVERY by Samsung Electronics America, inc.,
Samsung Electronics Co., Ltd.. (Attachments: # 1 Texi of
Proposed Order}{Smith, Mealissa} (Entered: 01/30/2023}

248

01/30/2023

ORDER granting 247 Unopposed MOTION to Excuse Lead
Counsel from Discovery Hearing. Signad by Magistrate Judge Roy
S. Payne on 1/30/2023. {ch, } {Entered: 81/30/2023}

01/30:2023

SEALED MOTION Counterclaim Defendanis’ Motion 1o Comgpel
Deposition of Sang Kyun Kim by Seung-Ho Ahn, Sungil Cho,
Staton Techiya, LLC, Synergy 1P Corporation. {(Attachments: # 1
Text of Proposed Order Proposed Order Granting Motion to
Compel)}Bumgardner, Brent} (Entered: 01/30:2023}

251

0173072023

NOTICE of Attorney Appearance - Pro Hac Vice by Luke L
Dauchot on behalf of Samsung Electronics America, Inc.,
Samsung Electronics America, Inc., Samsung Electronics
Amarica, inc., Samsung Electronics Co., Ltd., Samsng
Electronics Co., Lid., Samsung Electronics Corporation, Ltd. Filing
fee § 100, receipt number ATXEDC-8333401. {Dauchot. Luke)
{Entered: 01/30/2023}

252

01/30/2023

SEALED PATENT MOTION to Compel Depositions by Staton
Techiva, LLC, Synergy 1P Corporation. (Attachments: # 1 Exhibit
A, # 2 Text of Proposed Ordeririynn-O'Brien, Michael) {Entered:
01/30/2023)

253

013072023

SEALED PATENT MOTION to Compel Marketing and Financial
Related Documents by Staton Techiva, LLC, Synergy 1P
Corporation. {Attachmenis: # 1 Exhibit A, # 2 Text of Proposed
Order}{Fiynn-O'Brien, Michael} (Enterad: 01/30/2023)

254

01/3072023

SEALED PATENT MOTION TO COMPEL DEPOSITION OF
SYNERGY WITNESSES UNDER RULE 30(B) 1)} by Samsung
Electronics America, Inc., Samsung Electrenics Co., Lid.
{Altachments: # 1 Exhibit 1, # 2 Text of Proposed Order)y(Smith,
delissa) (Entered: 01/30/2023)

285

313072023

SEALED PATENT MOTION TO COMPEL DISCOVERY FROM
TECHIYA by Samsung Electronics America, Inc., Samsung
Electronics Co., Li.. {(Atlachments: # 1 Exhibit 1, # 2 Exhibit 2, #
3 Text of Proposed Order)(Smith, Melissa) (Entered: (1/30/2023}

258

113072023

SEALED PATENT MOTION TO COMPEL FORENSIC ANALYSIS
OF COUNTERCLAIM DEFENDANTS DEVICES AND EMAIL
ACCOUNTS by Samsung Electronics Amaerica, ing., Samsung
Electronics Co., Lid., (Aftachments: # 1 Exhibit A, # 2 Text of
Propased Order}{Smith, Melissa) (Entered: 01/30/2023}

]
o
~

01/30:/2023

SEALED PATENT MOTION to Compel Technical Documents and
Source Code by Staton Techiya, LLC, Synergy IP Corporation.
{Attachments: # 1 Exhibit A, # 2 Exhibit B, # 3 Text of Proposed
Order}{Fiynn-O'Brien, Michael) (Entered: G1/30/2023)

258

01/31/2023

ORDER - ORBERED to file any response in opposition to the
additional discovery motions at Docket Numbers 248, 250, and
252-257, no later than February 8, 2023, and the Court will haear
oral arguments on the additional discovery motions at Docket
Numbers 248, 250, and 252-257 together with those already set
for hearing on February 10, 2023, Signad by Magisirate Judge
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Date

Proceeding Text

Source

Roy S. Payne on 1/31/2023. {ch, } {Entered: $1/31/2023)

258

02/0172023

REPORT AND RECOMMENDATIONS re 108 SEALED MOTION
Counterclaimn Defendants’ Motion to Disiiss Under the Doetrine of
Forum Non Conveniens and to Dismiss for Failure to State a
Claim fited by Sungil Gho, Synergy {P Corporation, Seung-Ho
Ahn, Staton Techiya, LLC.. Signed by Magistrate Judge Roy S.
Payne on 2M/2023. {ch, } (Entered: 02/31/2023)

280

02/01/2023

REDACTION to 200 Sealed Patent Response to Sealed Patent
Motion, by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid.. (Attachments: # 1 Exhibit 1, # 2 Text of
Proposed Ordery{Smith, Melissa) (Entered: 02/01/2023}

281

02/G1/2023

REDACTION to 212 SEALED PATENT MOTION TO COMPEL
DSCOVERY REGARDING SAMSUNGS MARKING DEFENSE
AND COUNTERCLAIMS by Samsung Electronics America, Inc.,
Samsung Electronics Co., Lid.. {(Attachmenis: # 1 Exhibit C # 2
Exhibit D, # 3 Taxt of Proposed Order{Smith, Melissa) (Entered:
02/01/2023)

262

{2/01/2023

REDACTION to 214 SEALED PATENT MOTION TO COMPEL
MATERIALS WITHHELD AS PRIVILEGED by Samsung
Electronics America, inc., Samsung Electranics Co., Lid..
{Aftachments: # 1 Text of Proposad Order}{Smith, Melissa)
{Entered: 02/01/2023)

263

02/01/2023

REDACTION to 231 Sealed Patent Response {o Sealed Patent
Motion, by Samsung Electranics America, inc., Samsung
Electronics Co., Lid.. (Attachments: # 1 Text of Proposed
OrderySmith, Melissa) (Entered: 02/01/2023)

264

02/01/2023

REDACTION to 236 Sealed Patent Response to Sealed Patent
Motion, by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid., (Smith, Melissa) (Entered: 02/01/2023}

Q20172023

REDACTION to 2565 SEALED PATENT MOTION TO COMPEL
DISCOVERY FROM TECHIYA by Samsung Electronics Ametrica,
inc., Samsung Electronics Co., Lid.. (Smith, Melissa) {Entered:
02/01/2023)

266

Q210142023

SEALED PATENT RESPONGE to SEALED PATENT MOTION re
238 SEALED PATENT MOTION to Compel Technical Documents
and Source Code filed by Samsung Electronics America, Inc.,
Samsung Electronics Ca., Ltd.. (Attachmenis: # 1 Exhibit 1, #2
Exnihit 2, # 3 Exhibit 3, # 4 Text of Proposed Crder){(Smith,
Melissa) (Entered: 02/01/2023)}

267

02/01/2023

SEALED PATENT RESPONSE to 232 MOTION to Compet
Discovery Regarding Samsung's Financial and Licensing
information filed by Samsung Electranics America, inc., Samsung
Electronics Co., Li.. {(Atlachments: # 1 Exhibit 1, # 2 Exhibit 2, #
3 Text of Proposed Order)(Smith, Melissa) (Entered: 02/01/2023}

268

Q210172023

REDACTION to 256 SEALED PATENT MOTION TO COMPEL
FORENSIC ANALYSIS OF COUNTERCLAIM DEFENDANTS
DEVICES AND EMAIL ACCOUNTS by Samsung Electronics
America, inc., Samsung Electronics Co., Lid.. {Attashments: # 1
Exhibit A} Smith, Melissa) (Entered: 02/01/2023)

]
»
€]

02/03/2023

ORDER - ORBERED to meaet and canfer, agree to, and jointly
propase {1} a grouping of related motions to be addressed
fogether, and (2) an order to address the motions, whether
individually or grouped. The parties shall file the Joint Notice by
Fabruary B, 2023, Signed by Magisirate Judge Roy 8. Payne on
2i3/2023. (ch, Y {(Entered: 02/03/2023)

270

(2/06/2023

REDACTION to 266 Sealed Patent Response {o Sealed Patent
Motion, by Samsung Electronics America, inc., Samaung
Electronics Co., Lid.. {Attachments: # 1 Text of Propased
Ordery{Smith, Melissa} (Entered: 02/06/2023}
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Date

Proceeding Text

Source

02:/06/2023

REDACTION to 287 Sealed Patent Response to Sealed Patent
Motion, by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid., {(Attachments: # 1 Exhibit 2, # 2 Text of
Proposed Ordery{(Smith, Melissa) (Entered: 02/06/2023}

02/06/2023

REDACTION to 250 SEALED MOTION Counterclaim Defendants’
dotion to Compel Deposition of Sang Kyun Kim by Seung-Ho
Ahn, Sungil Cho, Michael D. Paul, Samsung Electronics America,
ine., Samsung Electronics Co., Lid.. (Attachments: # 1 Text of
Proposed Order){Bumgardner, Brent) (Entered: 02/06/2023}

273

02/067/2023

NOTICE of Discovery Disclosure by Staton Techiva, LLC, Synergy
{P Corporation Notice of Service of Opening Expert Reports
{Snadgrass, Jacob) (Entered: 02/07/2023}

274

02/06/2023

ORDER granting 248 Unopposed MOTION TG CONDUCT
CERTAIN DISCOVERY FROM THIRD PARTY INVENTORS
AFTER THE CLOSE OF FACT DISCOVERY. Signed by
Magistrate Judge Roy 3. Payne on 2/8/2023. (ch, } (Entered:
02/08/2023)

275

NOTICE by Samsung Electronics Arnerica, Inc., Samsung
Electronics Co., Lid, OF SERVICE OF DISCLOSURES FOR
EXPERT WITNESSES {Smith. Malissa} {(Entered: 02/38/2023)

276

02/08/2023

SEALED MOTION Counterclaim Defendants’ Motion to Strike
Untimely Supplemental inferrogatory Responses and indtial
Disclosures by Seung-Ho Ahin, Sungit Chao, Staton Techiya, LLC,
Synergy {P Corporation. {Attachmeants: & 1 Exhibit 1, # 2 Exhibit 2,
# 3 Exhibit 3, # 4 Exhibit 4, # 5 Exhibit 5, # 8 Exhibit 6, # 7 Exhibit
7. %8 Exhibit 8, # 9 Exhibit 9, # 10 Exhibit 10, # 11 Exhibit 11, 2
12 Exhibit 12, # 13 Text of Proposed Order}{Granaghan,
Christopher) (Entered: 02/08/2023)

277

{2/08/2023

SEALED RESPONSE to Motion re 256 SEALED PATENT
MOTION TO COMPEL FORENSIC ANALYSIS OF
COUNTERCLAIM DEFENDANTS DEVICES AND EMAIL
ACCOUNTS filed by Seung-Ho Ahn, Sungit Cho, Staton Techiva,
{1C, Synergy 1P Corporation. {Attachments: # 1 Exhibit A, #2
Text of Proposed Order){Kimble, Justin} {Entered: 02/08/2323)

278

02/08/2023

~*FILED IN ERROR™ SEALED PATENT RESPONSE 1o
SEALED PATENT MOTION re 250 SEALED MOTION
Counterclaim Defendants’ Motion to Compel Deposition of Sang
Kyun Kim filed by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid.. {Attachments: # 1 Exhibit 1, # 2 Exhibit 2, &
3 Exhibit 3, # 4 Exhibit 4, # 5 Text of Proposed Order}{Smith,
Melissa) Medified on 2/8/2023 (ch. ). {(Entered: 02/08:2023)

02/08/2023

SEALED PATENT RESPONSE to SEALED PATENT MOTION re
253 SEALED PATENT MOTION to Compel Marketing and
Financial Related Bosuments filed by Samsung Electronics
America, Inc., Samsung Electronics Co., Lid.. {(Attachments: £ 1
Exhibit 1, # 2 Text of Proposed Ordery(Smith, Melisaa) (Entered:
02/08/2023)

280

02/08/2023

SEALED PATENT RESPONSE to SEALED PATENT MOTION re
257 SEALED PATENT MOTION to Compel Technical Documents
and Saurce Code filed by Samsung Electronics America, Ing.,
Samsung Electronics Co., Lid.. {Alfachments: # 1 Text of
Proposed Orderi{Smith, Melissa) (Entered: 02/08/2023)

281

02/08/2023

NQTICE by Samsung Elestronics Ametica, Inc., Samsung
Electronics Co., Lid. REGARDING DISCOVERY MOTIONS
{(JOINT} (Smith, Melissa) (Entered: 02/08/2023)

282

{2/08/2023

RESPONSE in Opposition re 255 SEALED PATENT MOTION TO
COMPEL DISCOVERY FROM TECHIYA filed by Staton
Techiya, LLC, Synergy IP Corporation. {Flynn-O'Brien, Michael}
{Entered: 02/08/2023)
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Date

Proceeding Text

Source

02:/08/2023

SEALED PATENT RESPONSE to SEALED PATENT MOTION re
252 SEALED PATENT MOTION to Compel Depositions filed by
Samsung Electronics America, inc., Samsung Electronics Co.,
Lid.. (Aftachments: # 1 Exhibit 1, # 2 Exhibit 2, # 3 Exhibit 2, #4
Exhibit 4, # & Text of Proposed Ordery(Smith, Melissa} (Entered:
02/08/2023)

285

{2/08/2023

CLAIM CONSTRUCTION ORDER. Signed by Magistrate Judge
Roy S. Payne on 2/8/2023. {nkl, } {Entered: 02/08/2023)

284

02/09/2023

NOTICE by Samsung Electronics America, Inc., Samsung
Electronics Co., Lid. JOINT REPORT OF MEET AND CONFER
REGARDING MOTIONS TO COMPEL SET FOR HEARING ON
FEB. 10, 2023 {Smith, Melissa) {(Entered: 02/09/2023}

02/0912023

“EILED IN ERROR. PER ATTORNEY Document # 278, Seated
Patent Respanse fo Sealed Patent Motion. PLEASE IGNORE."™
{REFILED AT 283 }ch, ) (Entered: 02/08/2023)

2
[=5]
(5]

02/11/2023

ORDER granting in past and denying in part 256 SEALED
PATENT MOTION TO COMPEL FORENSIC ANALYSIS OF
COUNTERCLAIM DEFENDANTS DEVICES AND EMAIL
ACCOUNTS. Signed by Magistrate Judge Rov S. Payne on
201172023, {ch, ) {(Entered: D2/13/2023}

267

021372023

PAPER TRANSCRIPT REQUEST by Samsung Electronics
America, Inc., Samsung Electronics Co., Lid. for proceedings haid
on February 10, 2023 Motions Hearing before Judge Roy S.
Payne. (Smith, Melissa) (Forwarded to Court Reporter, Shawn
McRaoberts, on 2/13/2023) (slo) (Entered: 02/13/2023)

288

(2/13/2023

PAPER TRANSCRIPT REQUEST by Staton Techiya, LLC for
proceedings held on 2/10/2023 Motion Hearing before Judge Roy
Payne. {Truelove, Jennifer) (Forwarded to Court Reporter, Shawn
WcRaberts, on 2/13/2023) (slo} {(Entered: 02/13/2023)

Q201372023

Unopposed MOTION for Extension of Time to File Objections to
Report and Recommendations (Dki, 258} by Seung-Ho Ahn,
Sungil Cho, Staton Techiva, LLC, Synergy 1P Corporation.
{Attachments: # 1 Text of Proposad OrderyBumgariner, Brent)
{Entered: 02/13/2023)

02:14/2023

Minute Entry for proceadings held before Magistrate Judge Roy S.
Payne: Motion Hearing held on 211472023 re 214 SEALED
PATENT MOTION TO COMPEL MATERIALS WITHHELD AS
PRIVILEGED filed by Samsung Electronics Co., Lid., Samsung
Electronics America, Inc., 256 SEALED PATENT MOTION TO
COMPEL FORENSIC ANALYSIS OF COUNTERCLAIM
DEFENDANTS DEVICES AND EMAIL ACCOUNTS filed by
Samsung Electronics Co., Lid., Samsung Electronics America,
inc., 212 SEALED PATENT MOTION TQ COMPEL DISCOVERY
REGARDING SAMSUNGS MARKING DEFENSE AND
COUNTERCLAIMS filed by Samsung Electronics Co., Ltd.,
Samsunyg Electranics America, inc., 187 Opposed SEALED
MOTION Counterclaim Defendants’ Motion to Compel Materials
Withheld as Privileged filed by Sungil Cho, Synergy 1P
Corporation, Seung-Ho Ahn, Staton Techiya, LLC, 238 MOTION
o Compel Discovery Regarding Samsung'’s Financial and
Licensing Information filed by Synergy 1P Corporation, Staton
Techiva, LLC. from §:00 am - 4:28 pnt {No exhibits{Coust
Reporter Shawn McoRoberts.) (Attachments: # 1 Altorney Sign-in
Sheet) (bga} {Entered: 02/14/2023}

281

02/15/2023

MOTHON to Take Depasition from TRYM HOLTER THIRD-PARTY
WITNESS, AFTER THE CLOSE OF FACT DISCOVERY by
Samsung Electronics America. inc., Samsung Electronics Co.,
Lid.. {(Attachments: # 1 Text of Proposed Order}{Smith, Melissa)
{Entered: 02/15/2023)
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Date

Proceeding Text

Source

02:15/2023

REDACTION to 276 SEALED MOTION Counterclaim Defendants’
Motion to Strike Untimely Supplemental Interrogatory Responses
and Initial Disclosures by Saung-Ho Ahn, Sungit Cho, Staton
Techiya, LLC, Synergy IP Corporation. (Attachments: £ 1 Exhibit
B, # 2 Exhibit 8, & 3 Exhibit 10, # 4 Exhibit 11, 2 5 Text of
Proposed Order){Granaghan, Christapher) {Entered: 2/15/2023)

243

{2/15/2023

KREDACTION to 277 Sealed Response te Motion, to Compel
Forensic Analysis by Seung-Ho Ahn, Sungif Cho, Staton Techiva,
L1 C, Synergy IP Corporation. {Attachments: # 1 Text of Proposad
Ordery{Granaghan, Christopher) {Entered: 02/15/2023}

294

Q218/2023

Unopposed MOTION to Expedite BRIEFING SCHEDULE ON
DEFENDANTS MOTION TO CONDUCT DEPOSITION OF
THIRD-PARTY WITNESS TRYM HOLTER AFTER THE CLQOSE
OF FACT DISCOVERY by Samsung Electronics America, Inc.,
Samsung Electronics Co., Lid.. (Attachments: # 1 Text of
Proposad Ordery{Smith, Mealissa} (Enterect G2/15/2023)}

0211672023

ORDER granting 284 Unopposed MOTION to Expedite BRIEFING
SCHEDULE ON DEFENDANTS MOTION TO CONDUCT
DEPOSITION OF THIRD-PARTY WITNESS TRYM HOLTER
AFTER THE CLOSE OF FACT DHSCOVERY. Plaintifis Statan
Techiva, LLC and Synergy IP Corporation may file an opposition
by 10:00 AM on February 20, 2023. Signed by Magistrate Judge
Roy S, Payne on 2/18/2023. {(ch, } {(Entered: 82/16/2023)

206

02i16/2023

ORDER granting 289 Unopposed MOTION for Extension of Time
to Fite Ohjections o Report and Recommendations (Dkt. 258).
Signed by Magistrate Judge Roy S. Payne on 2/16/2023. {ch, }
{Entered: 02/16/2023}

297

0201672023

Sealed Motion Hearing Transcripl. {(simm, ) {Entered: §2/16/2023)

298

02172023

Joint MOTION FOR CLARIFICATION re 285 Order by Samsung
Electronics America, ihe,, Samsung Electranics Co., Lid..
{Attachments: # 1 Text of Proposed Order{Smith, Melissa)
{Entered: 02/17/2023)

]
[Xs]
[{e]

02:17:2023

SEALED JOINT NOTICE REGARDING DKT. 238 MOTION TO
COMPEL DISCOVERY REGARDING SAMSUNGS FINANCIAL
AND LICEMSING INFORMATION (Attachments: # 1 Exhibit A, # 2
Exiibit B, # 3 Exhibit C, # 4 Exhibit D, # 5 Exhib#t E, # 8 Exhibit F,
# 7 Exhibit G){Fhynn-Q'Brien, Michael} {Eptered: 82/17/2023)

0201772023

tUnopposed MOTION REGARDING THE SEALING AND
UNSEALING OF CERTAIN PORTIONS re 287 Sealed Transcript
by Samsung Electronics America, inc., Samsung Eleclronics Co.,
itd.. {Attachments: # 1 Text of Proposad Order}{Sniith, Malissa)
{Entered: 02/17/2023)

301

(2/20/2023

SEALED RESPONSE to Motion re 281 MOTION o Take
Deposition from TRYM HOLTER THIRD-PARTY WITNESS,
AFTER THE CLOSE OF FACT DISCOVERY filed by Staton
Techiva, LLC, Synergy 1P Corporation. (Attachments: # 1 Exhibit
1, # 2 Text of Proposed Order¥Snodgrass, Jacob) (Entered:
02/2042023)

Events since last full
update

202

02/21/2023

ORDER granting 300 Unopposed MOTION REGARBING THE
SEALING AND UNSEALING OF CERTAIN PORTIONS re 297
Sealed Transcript. Signed by Magistrate Judge Roy 8. Payne on
2/21/2023. {ch, } {Entered: 02/21/2023)

Events since last full
update

022172023

Unopposed MOTION for Extension of Time to File
Responsa/Reply TO COUNTERCLAIN DEFENDANTS MOTION
TO STRIKE UNTIMELY SUPPLEMENTAL INTERROGATORY
RESPONSES AND INITIAL DISCLOSURES [DKT. 276} by
Samsung Electronics America, inc., Samsung Eleckronics Co.,
Lid.. {Attachiments: # 1 Text of Proposed Order}{Smith, Melissa}
{Entered: 02/21/2023}

Events since iast full
upclate
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# Date

Proceeding Text

Source

304 02/21/2023

ORDER granting 298 Joint MOTION FOR CLARIFICATION re
285 Order. Signed by Magistrate Judge Roy 3. Payne on
2{21i2023. {ch, } {Entered: 02/21/2023)

Events since fast full
update

305 0212142023

MEMORANDUM ORDER - denving 221 . Signed by Magistrate
Judge Roy S. Payne on 2/21/2023. {ch, } (Entered: 82/22/2023)

Events since iast full
update

206 02/22/2023

ORDER granting 303 Unopposed MOTION for Extension of Time
{o Fite Response/Reply TO COUNTERCLAIM DEFENDANTS
MOTION TO STRIKE UNTIMELY SUPPLEMENTAL
INTERROGATORY RESPONSES AND INITIAL DISCLCSURES
[DKT. 278], 276 SEALED MOTION Counterciaim Defendants’
dotion 1o Strike Untimely Supplemental interrogatory Responses
and Initial Disciosures Responses due by 3/1/2023. Signed by
Magisirate Judge Roy S. Payne on 2/22/2023. {ch, } (Entered:
02:2272023)

Events since last full
update

307 (2/22/2023

SEALED RESPONSE to 258 Report and Recommendations, 108
Sealed Motion, to Dismiss filed by Seung-Ho Ahn, Sungil Cho,
Staton Techiva, LLC, Synergy 1P Corporation. (Attachments: # 1
Exhibit 1, # 2 Exhibit 2, # 3 Text of Proposed Crder}{Bumgardnar,
Brent} Modified on 2/22/2023 {ch. }, {Entered: 02/22/2023}

Events since {ast full
update

308 02i22/2023

OBJECTION TG CLAIM CONSTRUCTION filad by Staton
Techiya, LLC, Synergy IP Corporation. (Snodgrass, Jacob)
{Entered: 02/22:2023)

Evants since fast full
update

308 02/22/2023

NOTICE by Staton Techiya, LLC Regarding Mediation
{Snadgrass, Jacob) (Entered: 02/22/2023}

Events since last full
tpdate

310 02/2472023

OBJECTION to 259 Report and Recommendations Granting in
Part Defendants’ Motion to Compel Materials Wiithheld as

Privileged by Seung-Ho Ahn, Sungil Cho, Synergy {P Corporation.

{Aftachments: # 1 Text of Proposed Order}{Bumgardner, Brent)
{Entered; 02/24/2023)

Eventis since last full
update

311 Q212412023

STATUS REPORT REGARDING THE MCTION TO COMPEL
HEARING ON FEBRUARY 10, 2023 (JOINT) by Samsung
Electronics America, inc., Samsung Electronics Co., Lid.. {Smith,
Melissa) (Enterad: D2/24/20233

Events since iast full
update

312 Q22742023

REDACTION to 301 Sealed Response to Motion, to Take
Deposition of Third-Party Trym Holter after Close of Fact
Discovery by Staton Techiva, LLC, Synergy [P Corporation,
{Attachments: # 1 Text of Proposad Qrderi{Snodgrass, Jacob)
{Entered: (02/27/2023}

Events since ast full
update

313 02/28/2023

Unopposed MOTION for Extension of Time to File
Response/Reply as to 276 SEALED MOTION Counterclaim
Deafendants’ Motion 1o Strike Untimely Supplementat Interrogatary
Responses and Initial Disclosures by Samsung Electronics
America, Inc., Samsung Electronics Co., Lid.. {Atlachments: # 1
Text of Proposed Orderi{Smith, Melissa} (Entered: 02/28/2023}

Evants since fast full
update

Patents
Number Title Issued Class Subclass
8,111,838 Always on headwear recording system 02/07:2612 381 82
8.254 591 Method and device for audio recording 08/28/2012 381 74
8,315,400 fMethod and davice for acoustic management 141202012 381 57
conirol of multiple microphones
§,124,982 Always on headwear recording system 08/01/2615 1 1
8.270,244 System and method o detect close voice sources  02/23/2016 1 1
and automatically enhance  situation awareness
9,491,542 Autornatic sound pass-through method and 11/08/2016 1 3

system for earphonas
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Number Title

9.602.424 Method and davice for personalized hearing
10,405,082 Autamatic keyword pass-through system
10,866,015 Automatic keyword pass-through system
10,879,836 Acoustic sealing analysis system

Copytight @ LexisNexis CouwrtLink, Inc. All Rights Reserved

¢ THIS DATA IS FOR INFORMATIONAL PURPOSES ONLY ™

Issued

03282017
08/03/2019
037302021
04/13/2021

Class
1

1
1
1
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Subclass
1

1
1
1
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18 Fed News

February 8, 2022 Wednesday GENERAL_EDIT_CORRECTION ERRCOR Documeant 1D 525 Has error Validate old
format failed - Input Date Invalid - 00:41: Unparseable date; "00:41" EST

Copyright 2022 HT Media Lid. Ali Rights Reserved
Length: 220 words
Dateline: ALEXANDRIA, Va.

Body

ALEXANDRIA, Va., Feb. 9 -- United States Patent no. 11,244,666, issued on Feh. 8, was assigned {o Stalon
Techiya LLC (Delray Beach, Fia.).

"Method and device for acute sound detection and reproduction” was invented by Steven Wayne Goldstein {Delray
Beach, Fla.}, John Usher {Beer, Great Britain)} and Marc Andre Boillot {Plantation, Fia.}. According to the abstract®
released by the U.5. Patent & Trademark Office: "Earpieces and methods for acute sound detection and
reproduction are provided. A method can include measuring an external ambient sound level (xASL), monitoring a
changea in the xASL for detecting an acute sound, estimating a proximity of the acute sound, and upon detecting the
acute sound and its proximity, reproducing the acute sound within an ear canal, where the sar canal is at least
partially cccluded by an sarpiece. Other embadiments are disciosed.” The patent was filed on Aug. 7, 2020, under
Application No. 16/987.398. *For further information, including images, charls and iables, please visit:

N
R

R

raspect ta this article or any other content reguirement,

X

R

please contact Editor at ¢

or any query with

Load-Bate: February 9, 2022
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

POQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO ZOV

| REEXAM CONTROL NUMBER | FILING OR 371 (c) DATE | PATENT NUMBER |
90/019,169 02/24/2023 11244666
CONFIRMATION NO. 7859
150139 REEXAM ASSIGNMENT NOTICE

Akerman LLP

777 South Flagier Drive O O 0
Suite 1100 West Tower

West Palm Beach, FL 33401

Date Mailed: 03/01/2023

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST

The above-identified request for reexamination has been assigned to Art Unit 3992. All future correspondence to
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit.

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of
record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent
receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is
unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36.

NOTICE OF USPTO EX PARTE REEXAMINATION PATENT OWNER STATEMENT WAIVER PROGRAM

The USPTO has implemented a pilot program where, after a reexamination proceeding has been granted a

filing date and before the examiner begins his or her review, the patent owner may orally waive the right to file a
patent owner's statement. See "Pilot Program for Waiver of Patent Owner's Statement in Ex Parte Reexamination
Proceedings,” 75 FR 47269 (August 5, 2010). One goal of the pilot program is to reduce the pendency of
reexamination proceedings and improve the efficiency of the reexamination process.

Ordinarily when ex parte reexamination is ordered, the USPTO must wait until after the receipt of the patent
owner's statement and the third party requester's reply, or after the expiration of the time period for filing the
statement and reply (a period that can be as long as 5 to 6 months), before mailing a first determination of
patentability. The USPTQO's first determination of patentability is usually a first Office action on the merits or a
Notice of Intent to Issue Reexamination Certificate (NIRC).

Under the pilot program, the patent owner's oral waiver allows the USPTO to act on the first determination
of patentability immediately after determining that reexamination will be ordered, and in a suitable case
issue the reexamination order and the first determination of patentability (which could be a NIRC if the
claims under reexamination are confirmed) at the same time.

Benefits to the Patent Owner for participating in this pilot program include reduction in pendency.

To participate in this pilot program, Patent Owners may contact the USPTO's Central Reexamination Unit
(CRU) at 571-272-7705. The USPTO will make the oral waiver of record in the reexamination file in an interview
summary and a copy will be mailed to the patent owner and any third party requester.

cc: Third Party Requester(if any)

ARNOLD & PORTER KAYE SCHOLER LLP
601 MASSACHUSETTS AVE., NW
WASHINGTON, DC 20001-3743

/tplovelace/

Legal Instruments Examiner
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| REEXAM CONTROL NUMBER | FILING OR 371 (c) DATE | PATENT NUMBER |
90/019,169 02/24/2023 11244666
CONFIRMATION NO. 7859
ARNOLD & PORTER KAYE SCHOLER LLP REEXAMINATION REQUEST
601 MASSACHUSETTS AVE., NW NOTICE

WASHINGTON, DC 20001-3743

A

Date Mailed: 03/01/2023

NOTICE OF REEXAMINATION REQUEST FILING DATE

(Third Party Requester)

Requester is hereby notified that the filing date of the request for reexamination is 02/24/2023, the date that the
filing requirements of 37 CFR § 1.510 were received.

A decision on the request for reexamination will be mailed within three months from the filing date of the request
for reexamination. (See 37 CFR 1.515(a)).

A copy of the Notice is being sent to the person identified by the requester as the patent owner. Further patent
owner correspondence will be the latest attorney or agent of record in the patent file. (See 37 CFR 1.33). Any

paper filed should include a reference to the present request for reexamination (by Reexamination Control
Number).

cc: Patent Owner

150139

Akerman LLP

777 South Flagler Drive
Suite 1100 West Tower
West Palm Beach, FL 33401

/tplovelace/

Legal Instruments Examiner
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900

page 1 of 1
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PTO/SB/81C (12-08)

Approved for use through 09/30/2025. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

(REEXAMINATION - THIRD PARTY REQUESTER Ei‘l’i:t“;;“t:g;’e“s) 90/019,169 )
POWER OF ATTORNEY OR = th T February 24, 2023
REVOCATION OF POWER OF ATTORNEY WITH T:[IZ amed Inventor _|Seven Wayne GOLDSTEIN
A NEW POWER OF ATTORNEY Method and Device for Acute Sound Detection and Reproduction
AND Patent Number 11,244,666
CHANGE OF CORRESPONDENCE ADDRESS | EXaminer Name To Be Assigned
Attorney Docket No(s). |0027071.00133 /

| hereby revoke all previous requester powers of attorney given in the above-identified reexamination proceeding control number(s).

I:‘ A Power of Attorney is submitted herewith.

OR

| hereby appoint Practitioner(s) associated with the following Customer Number as my/our
[M] attorney(s) or agent(s) to prosecute the proceeding(s) identified above, and to transact all 28 3 81
OR business in the United States Patent and Trademark Office connected therewith:

I:‘ | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the proceeding(s)
identified above, and to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

Please recognize or change the correspondence address for the above-identified reexamination proceeding control number(s)
(more than one may be changed only if they are merged proceedings) to be:

I:] The address associated with the above-mentioned Customer Number.
OR

IE] The address associated with Customer Number: 2838 1
OR

Firm or
Individual Name

Address

City | State | | Zipl
Country
Telephone | Email |

| am the third party requester.

D Proof of authority to act on behalf of requester submitted herewith or filed on

, SIGNATURE of Third Party Requester

Signature Lol Date 2023/03/02

Name Seung Woo Hur Telephone | 82-2-6147-8021
Title and Company |Senior Legal Counsel, Samsung Electronics Co., Lid.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 3 minutes per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the
Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. The United States Patent
and Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2.
The USPTO’s system of records is used to manage all applicant and owner information including name,
citizenship, residence, post office address, and other information with respect to inventors and their
legal representatives pertaining to the applicant's/owner’s activities in connection with the invention for
which a patent is sought or has been granted. The applicable Privacy Act System of Records Notice for
the information collected in this form is COMMERCE/PAT-TM-7 Patent Application Files, available in the
Federal Register at 78 FR 19243 (March 29, 2013). https://www.govinfo.gov/content/pkg/
FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the
event that the system of records indicates a violation or potential violation of law; 2) a Federal, state,
local, or international agency, in response to its request; 3) a contractor of the USPTO having need for
the information in order to perform a contract; 4) the Department of Justice for determination of whether
the Freedom of Information Act (FOIA) requires disclosure of the record; 5) a Member of Congress
submitting a request involving an individual to whom the record pertains, when the individual has
requested the Member’s assistance with respect to the subject matter of the record; 6) a court,
magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations; 7) the Administrator, General Services
Administration (GSA), or their designee, during an inspection of records conducted by GSA under
authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and any other relevant
(i.e., GSA or Commerce) directive, where such disclosure shall not be used to make determinations
about individuals; 8) another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel
Management (OPM) for personnel research purposes; and 9) the Office of Management and Budget
(OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/
or examine your submission, which may result in termination of proceedings, abandonment of the
application, and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International
Bureau of the World Intellectual Property Organization, if the record is related to an international
application filed under the Patent Cooperation Treaty; 2) the public i) after publication of the application
pursuant to 35 U.S.C. 122(b), ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if the record
was filed in an application which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published application, an application open to public
inspections, or an issued patent, or iv) without publication of the application or patent under the specific
circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or 3) the National Archives and Records
Administration, for inspection of records.
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UNITED STATES
PATENT AND TRADEMARK OFFICE T weewusplo.gev

Page 1 of 2

, ) .03 Box 1480
Alexandriz, VA 22313 - 1450

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

90/019,169 03/02/2023 02:44:27 PM ET 0027071.00133

Title of Invention

METHOD AND DEVICE FOR ACUTE SOUND DETECTION AND REPRODUCTION

Application Information

APPLICATION TYPE  Utility / ex parte reexam PATENT # 11244666

CONFIRMATION # 7859
PATENT CENTER # 61679144

CUSTOMER # 150139

CORRESPONDENCE
ADDRESS

Documents

DOCUMENTY

S88EPR_Executed POA_SE
C.pdf

8E6EPH Executad POA_SE
A ndf

Digest

DOCUMENT

S66EPR_Executed POA_SEC.

pdf
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FILED BY Sandra Tartisel
FILING DATE 02/24/2023

FIRST NAMED - 11244666
INVENTOR

AUTHORIZED BY  Ali Sharifahmadian

TOTAL DOCUMENTS: 2

FAGES  DESCRIPTION SITE (KB}
2 Fower of Allormey 171 KB
P Power of Atlomey 1004 KB

MESSAGE IGEST{SHA-Z)

SATBF7IBFISFC2BDDBT6080ANTTIOATIE7CABREE211552D78
SCOCABBIRGERVIE1Z1CET418F2A82877383E325053 14815388
FEZBDD4RSE3E00420080D282E7 113



Page 2 of 2

SOOEPR_Executed POA_SEA. O5BBFLE7Z2474BDASBOEBAZTOE4A342AR41822CA438ACHE340

pdf

This Acknowledgemeant Becaipt evidences raced ;,i an the notad date by the USPTO of the indice
ine apphcant, and including page counts, whers appicabie. 1t servas as avidance of raceipt similay

CaET74DE2RETCTFAATFOUFSR22BEAZATEI36E97556BE1585A
F707FB0ABRABRTIZ2EEDD3BEDESE3A

{.u
r;,

ted dag qmwis characiarizad
£

o & Post Card, as

demrww n MPER 503,

Naw Applications Under 38 U8.C 111

i a new application is baing filad and the application inc
and MPEFP 508,

a Filing Receipt (37 CFR 1.54) wili ba lssued in due course and the date shown on this Acknowladgement

ary cornponerds for fiing dade (sea 37 OFR 1,586}

&

Receipt will astabiish the filing date of the application

National Stage of an international Appiication undey 38 U.S.C, 371

if a timely submis

sion i enier the national stage of an infernational apphication is compll Tiw ith the conditions of 33 US.C

371 and other applicable requiraments a Form PCT/DO/EG/SOS indicating acceptancs of the application as a national stage

rission unde

SUS.0 371 will be issuad in addition to the Flling Recelpt, in due course.

New International Application Flled with the USPTO as a Recsiving Office

if a new international application is being fled and the inlemalional appl
intarnational fing «
International Filing D
and tha date shown ¢

Exhibit 1009

sation includas the necessary components for an
= {sae PCT Article 11 and MPEP 1810}, a Notification of the International Appheation Nurmber and of the

F POTAROM0E) will be issuad In dus course, subject 1o prescriptions concerning national security,
ihw‘ k;a\w dgemant Receipt will astablish the in anal Hling date of the application.

aie (For
o
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PTO/SB/B1C {12-08)

Approved for use through 06/30/2025. OMB 06510035

U.8. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1935, no persans are required to respond to a collection of information unfess it displays a valid OMB contro! number.

REEXAMINATION - THIRD PARTY REQUESTER i e S b 2
POWER OF ATTORNEY OR Fi.r“;;*“é"s;‘-‘;;{; )irwentns'
REVOCATION OF POWER OF ATTORNEY WiTH | -Li faned fnvents
ANEW POWER OF ATTORNEY
AND Patent Number

nives Narms Yo Be Assigned
Altomay Docket Nofs). ;3(‘?"?:3,

CHANGE OF CORRESPONDENCE ADDRESS

OR

. {hereby appoint Przolitioneds) associalid with tha following Cuslomes Nuraber ss sylour
E&E aticmay(s) o Bgentis} B prosecuts the proceatingis) identifind above, and o Wwansact 2l 2 83 8 *‘E
oR business in the United States Patent and Trademark Office connected therewith:

l: | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the proceeding(s}
©identified above, and to transact all business in the United States Patent and Trademark Office connected therewith:

Practionen(s) Narms egistration Number

on procesding conirol murrhens)

@ The address sssosiated wih Customer Numibar 2838‘5
OR
T Firn o
r": individual Name|
Addrass
City § State | 1 Z:pi
Country
Telephone § Epall

{ am the Hird party requaster.

! PPl of suthaority t act an behalf of requester submdtieg berewith or filed oo

SIGNATURE of Third Party Requester

Stgnature 2}*‘;‘@g§ @&@fg%h
Narna Hrittehy et & :

Title and Company {Sanior Legal Counsal, Samaung Eleclronics

N RN
f : 3 waork Retue 3
Number. "'he OME cr‘xro. Numbez for this mforma!,on collection is 0651-0035. Pubhc burden for this form is esbmalerj Lo average
he e Yor o sesrching axisting deds sowses, gathanng and mamiaining the data th‘:
coﬁacﬁor- Ssnd commanta re:;ardmg lhx; burde'x astimate or any cther aspec! of (hs mformahoa ol ecuoﬁ mciudmg :ugge;tmr‘ﬂ far 'educ:nq ihss bdrden la (("e
S g Trademark Offos : 3 e

Rk.s T‘U THIS ADDRE

WS, §"{} ‘%c\: »$-§

i1 i‘:!mg it's:s, \:r:m.s:s::;ss.! ‘§s’..m~. {»ge mail, s«;md S‘o. Fommissioner for P
M§sxa.w£s ia, YA 223134 ~4§¢‘

If you need assistance in compfeting the form, call 1-800-PTO-9199 and sefect option 2.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-879} requires that you be given cerlain information in connection with
your sabmission of the altached form relalad o a patent application of patent. The United Siates Patent
and Trademark Office (USPTO) collects the information in this record under authority of 38 U.8.C. 2.
The USPTO's system of records is usad o manage alf apphcant and owner information including nams,
citizenahip, residence, post office addrass, and other information with reapact to inventars and thair
legal representatives pertaining to the applicant'sfowner’s activitles in connection witht the invention for
which a patent is sought or has been granted. The applicable Privacy Act Sysien of Recorda Notice for
the infarmation caliacted in this fwm is COMMERCE/PAT-TM-7 Patent Application Files, available in the
Faderal Register al 78 FR 12243 {(March 22, 2013}, hilps feavw govinin.govicontantiphg!
FR-2013-03~28/pdi 201307341 pdf

Roufine uses of the information in this record may include disclosure to: 1) law anforcement, in the
avent that the system of records indicates a violation or potantial violation of law; 2} & Federal, state,
local, or infernational agency, in responss {o its request; 3} a cordracior of the USPTO having neead for
the infurmation in ordar to parform a contract; 4) the Departmeant of Jusdice ke determination of whather
the Freedom of Information Act {FOIA} requires disclosure of the record; 5 3 Mambar of Qongress
submitiing a request involving an individual o whom the record partains, whan the individual has
raquestad the Membar's assistance with respect o the subjecl matler of the record; 8) a courd,
ntagistrate, or administrative tribungl, in the course of presenting svidence, including disclosures to
opposing counsel in the course of settlamant nagotiations; 73 the Adminisirator, Genaral Sarvices
Administration {GSA), or their designes, during an inspection of records conducted by GSA undsr
authority of 44 U.S.C. 2904 and 2906, in accordance willt the GSA ragulations and any other relevant
{i.a., GSA or Commaerce} diractive, whare such disclosure shall not be usad {0 make determinations
about individuals; 8} another federal agenay for purposes of National Security raview (35 LE.C. 181)
and for review pursuant o the Atomic Energy Act {42 .8.C. 218{c)); 9} the Office of Personnet
Management {OPM) for personnel research purposes; and 9 the Office of Management and Budget
{OMB) Tor legislative coordination and clearance.

if you do not furnish the information ragquested on this form, the USPTO may not be able i process and/
or examing youwr submiasion, which may resull in termination of proceedings, abandonmant of the
application, andior expiration of the patenl.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure i 1) the Intemational
Bureau of the World Intellectual Property Organization, if the record is related to an infermational
application filed under the Paterd Cooperation Treaty: 2} the public i} after publication of the application
pursuant {0 35 U.8.C. 122¢0), i} afler issuance of a paterd pursuant fo 38 U.8.C. 151, i) if the recornd
was filed in an applcation which bacame abandanad of in which the proceadings wera lerminated and
which applicalion is referancad by either a published application, an application opan to public
inspeclions, or an issued palenl. or v} without publication of the application or patent undsr the specific
circumstances providad for by 37 CFR 1. 31403 v (v andior 3} the Nationa! Archives ang Reconds
Adpministration, for inspection of records.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
90/019,169 02/24/2023 11244666 0027071.00133 7859
150139 7590 03/03/2023 | EXAMINER
Akerman LLP
777 South Flagler Drive GE, YUZHEN
Suite 1100 West Tower
West Palm Beach, FL 33401 | ART UNIT | PAPER NUMBER
3992
| MAIL DATE | DELIVERY MODE
03/03/2023 PAPER

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

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

DO NOT USE IN PALM PRINTER

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)
Samsung Electronics Co., Lid.
c/o Arnold & Porter Kaye Scholer LLP

601 Massachusetts Avenue, NW
Washington, DC 20001-3743

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM

REEXAMINATION CONTROL NO. 90/019,169 .
PATENT UNDER REEXAMINATION 11244666 .

ART UNIT 3992.

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parfe reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(g)).

/Patricia Martin, Paralegal/

PTOL-465 (Rev.07-04)
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Control No. Patent Under Reexamination is
Ex Parte Reexamination Interview Summary | oo 1so Rff;ffggg
—P//oIProgram’/or Waiver of Patent Examiner Art Unit AIA (FITF) Status
Owner's Statement
Yuzhen GE 3992 No

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

All participants (USPTO official and patent owner):
(1)  Patricia Martin (3)

(2) John Keady, 56389 4)

Date of Telephonic Interview: 28 February 2023.

A. The USPTO official requested waiver of the patent owner’s statement pursuant to the pilot program for
waiver of patent owner’s statement in ex parfe reexamination proceedings.*

(J The patent owner agreed to waive its right to file a patent owner's statement under 35 U.S.C. 304 in the event
reexamination is ordered for the above-identified patent.

(O The patent owner did not agree to waive its right to file a patent owner’s statement under 35 U.S.C. 304 at this
time.

USPTO personnel were unable to reach the patent owner.**

B. The Patent Owner of record telephoned the Office and indicated they would like to participate in the pilot
program for waiver of patent owner’s statement in ex parfe reexamination proceedings.*

(J The Patent owner of record telephoned the Office and agreed to waive its right to file a patent owner’s statement
under 35 U.S.C. 304 in the event reexamination is ordered for the above-identified patent.

The patent owner is not required to file a written statement of this telephone communication under 37 CFR 1.560(b) or
otherwise. However, any disagreement as to this interview summary must be brought to the immediate attention of the
USPTO, and no later than one month from the mailing date of this interview summary. Extensions of time are
governed by 37 CFR 1.550(c).

*For more information regarding this pilot program, see Piot Program for Waiver of Patent Owner's Statement in Ex
Parte Reexamination Proceedings, 75 Fed. Reg. 47269 (August 5, 2010), available on the USPTO Web site at
http://www.uspto.gov/patents/law/notices/2010.jsp.

**The patent owner may contact the USPTO personnel at (571) 272-7705 or at the telephone number provided below if
the patent owner decides to waive the right to file a patent owner’s statement under 35 U.S.C. 304.

/Patricia Martin/

Paralegal Specialist, OCRU (671) 272-5004
Signature and telephone number of the USPTO official, who contacted, was contacted by, or attempted to contact the patent owner.

cc: Requester (if third party requester)

U.S. Patent and Trademark Office Paper No. 20230301-2
PTOL-2292 (11-12) Ex Parte Reexamination Interview Summary — Pilot Program for Waiver of Patent Owner’s Statement
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
90/019,169 02/24/2023 11244666 0027071.00133 7859
150139 7590 05/23/2023 | EXAMINER
Akerman LLP
777 South Flagler Drive GE, YUZHEN
Suite 1100 West Tower
West Palm Beach, FL 33401 | ART UNIT | PAPER NUMBER
3992
| MAIL DATE | DELIVERY MODE
05/23/2023 PAPER

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

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

DO NOT USE IN PALM PRINTER

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)

ARNOLD & PORTER KAYE SCHOLER LLP
601 MASSACHUSETTS AVE., NW
WASHINGTON, DC 20001-3743

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM

REEXAMINATION CONTROL NO. 90/019,169 .
PATENT UNDER REEXAMINATION 11244666 .

ART UNIT 3992.

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parte reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(qg)).

PTOL-465 (Rev.07-04)

Exhibit 1009
Page 1210 of 2198



Control No. Patent Under Reexamination
. 90/019,169 11244666
Order Granting Request For
Ex Parte Reexamination Examiner Art Unit | AIA (FITF) Status
YUZHEN GE 3992 No

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

The request for ex parfe reexamination filed 02/24/2023 has been considered and a determination has
been made. An identification of the claims, the references relied upon, and the rationale supporting the
determination are attached.

Attachments: a)(0 PTO-892, b0 PTO/SB/08, c) Other: Substitute 1449
1. The request for ex parte reexamination is GRANTED.

RESPONSE TIMES ARE SET AS FOLLOWS:

For Patent Owner's Statement (Optional): TWO MONTHS from the mailing date of this communication
(37 CFR 1.530 (b)). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c).

For Requester's Reply (optional): TWO MONTHS from the date of service of any timely filed

Patent Owner's Statement (37 CFR 1.535). NO EXTENSION OF THIS TIME PERIOD IS PERMITTED.
If Patent Owner does not file a timely statement under 37 CFR 1.530(b), then no reply by requester

is permitted.

cc:Requester ( if third party requester )

U.S. Patent and Trademark Office
PTOL-471G(Rev. 01-13) Office Action in £x Parfe Reexamination Part of Paper No. 20230524
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ORDER GRANTING REQUEST FOR EX PARTE REEXAMINATION -

CONTINUED

I. ACKNOWLEDGMENTS

On Feb. 24, 2023, Third Party Requester (“Requester”) filed a request (“Request”) for
ex parte reexamination of claims 1-11 (“Requested Claims™) of US Patent 11,244,666 (“the
‘666 Patent”) which issued to Goldstein et al with title “METHOD AND DEVICE FOR
ACUTE SOUND DETECTION AND REPRODUCTION.” The ‘666 Patent was filed on Aug.
7, 2020 with application number 16/987,396 (“the 396 Application”) and issued on Feb. 8, 2022
with claims 1-11.

Based on the analysis herein, ex parte reexamination of claims 1-11 of the ‘666 Patent is

ordered.

I1. PRIORITY CLAIMS

Based upon a review of the ‘666 Patent, the Examiner finds that the ‘666 Patent or the
396 Application claims the following domestic priority:

It is a continuation of and claims priority to U.S. patent application Ser. No. 16/669,490,
filed 30 Oct. 2019, which is a continuation of and claims priority to U.S. patent application Ser.
No. 16/193,568, filed 16 Nov. 2018, now U.S. Pat. No. 10,535,334, which is a continuation of
and claims priority to U.S. patent application Ser. No. 14/574,589, filed on Dec. 18, 2014, now
U.S. Pat. No. 10,134,377, which claims priority to and is a continuation of U.S. patent
application Ser. No. 12/017,878, filed on Jan. 22, 2008, now U.S. Pat. No. 8,917,894, which
claims the benefit of U.S. Provisional Patent Application Ser. No. 60/885917, filed on Jan. 22,

2007.
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The ‘666 Patent does not claim any foreign priority.
Because the effective filing date of the ‘666 Patent is not on or after March 16, 2013, the
AIA First Inventor to File (“AIA-FITF”) provisions do not apply and instead the earlier ‘First to

Invent’ provisions apply.

III. PRIOR OR CONCURRENT PROCEEDINGS
Based upon Examiner’s review of the ‘666 Patent itself, the Request, and its prosecution
history, the Examiner finds that there are no prior or concurrent ex parte or supplemental
reexaminations for the ‘666 Patent.
There was a petition for inter partes review, IPR2022-01099, filed on June 9, 2022 which

was not instituted (Decision Denying Institution of IPR2022-01099, pp. 16-19, 24-25 and 29-30).

IV. REFERENCES
A. References Cited Herein
1 US Patent 6,647,368 to Nemirovski, filed on Jul. 2, 2001 and issued on
Nov. 11, 2003.
ii. US Patent Application Publication 2001/0046304 A1 to Rast, filed on Apr.
24, 2001 and issued on Nov. 29, 2001.
1i. European Patent Application Publication No. EP1640972A1 to Dijkstra
et al (“Dijkstra”), filed on Dec. 23, 2005 and published on March 29, 2006.
iv. U.S. Patent Application Publication No. 2004/0047486A1 to Van Doorn et

al (“Van Doorn”), filed on Sep. 6, 2002, published on Mar. 11, 2004.
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qualify

V. European Patent Application Publication No. EP1519625A2 to Victorian
et al (“Victorian”), filed on Sep. 13, 2004 and published on March 3, 2005.

VL U.S. Patent Application Publication No. 2006/0153394A1 (“Beasley”)
filed on Jan. 10, 2006, published on Jul. 13, 2006.

Vil U.S. Patent No. 5,251,263 to Andrea etal (“Andrea”), issued on Oct. 5,
1993.

Viil. U.S. Patent No. 7,903,826 to Boersma, filed on Mar. 8, 2006, issued on

Mar. 8, 2011.

Availability of References for Rejections Under 35 U.S.C. § 102

References i1, iv-v, and vii, i.e., Nemirovski, Rast, Van Doorn, Victorian, and Andrea,
as prior art under §102 (b).

Reference iii, ie., Dikstra, qualifies as prior art under § 102 (a).

References vi and viii, i.e., Beasley and Boersma, qualifies as prior artunder § 102 (e).

It appeared that Nemirovski, Van Doorn, Andrea and Beasley were not cited nor

15  considered during the original prosecution of the ‘666 Patent.

Therefore Nemirovski in view of Rast, Dijkstra, Van Doorn canbe used to raise a

Substantial New Question of Patentability (“SNQ”) for claims 1-11 in this ex parte

reexamination proceeding.

Also Van Doorn, Andrea and Beasley can be used in combination with other references

20  such as Victorian and Dijkstra to raise a SNQ.

Further, an old reference such as Victorian or Dijkstra can be used when the

combinations basedon Victorian or Dijkstra are presented in a new light. See MPEP 2258.
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V. PROSECUTION HISTORY
The Examiner has reviewed the prosecution history file provided by the third-party
requester (see Request at pp. 20-24) and essentially agrees with the Requester’s summary of the

prosecution history. The prosecution history canbe summarized below.

A. Prosecution History of the ‘666 Patent

On Sep. 28, 2020, the Office mailed a non-final office action for the 396 Application
which rejected claims 1-3, 7, 9-11 and 14 under 35 USC §102 (e) by Goldstein et al (US Patent
Pub. 2008/0240458) and claims 4-6, 8 and 12-13 under 35 USC §112 1%t paragraph.

On Dec. 28, 2020, the Applicant filed a response.

On Jan. 28, 2021, the Office mailed a non-final office action (“Jan 2021 Non-final Office
Action”) which rejected claims 1-11 and 14 under 35 USC §102 (b) by Alley (US Patent Pub.
2004/0179694).

On Mar. 18, 2021, Applicant filed aresponse to the Jan 2021 Non-final Office Action.

On Apr. 2, 2021, the Office mailed a final office action (“Apr 2021 Final Office Action”)
which rejected claims 2-3 under 35 USC §112 1% paragraph and indicated claims 1, 4-11 and 14-
15 allowable.

On Jun. 1, 2021, the Office mailed a non-final office action which rejected claims 1, 4-9,
11 and 14-15 under 35 USC §103.

On Aug. 4, 2021, Applicant filed a response and amended first two limitations of claim 1
as follows:

a first microphone configured to measure an ambient

acoustic environment, wherein the first microphone has a first microphone port th
at is configured to face away from a user when the earphone is inserted;
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a second microphone configured to measure an acoustic environment
closer the ear canal of a wearer than that measured by the
first microphone, wherein the second microphone has a second microphone port t
hat is configured to face toward the user when the earphone is inserted;

On Aug. 16, 2021, the Office mailed a final office action rejecting claims 1, 4-9, 11 and
14-15 under 35 USC §103 over Terlizzi (US 2008/0165988 A1) Dijkstra (US 2007/0147635

Al) and Gauger, Jr (US 2006/0262938 Al).

The Examiner relied on Terlizzi to disclose the following limitations:

a first microphone configured to measure an ambient acoustic
environment (2250, capable of picking up ambient sounds);

a second microphone (2106) configured to measure an acoustic
environment closer the ear canal of a wearer than that measured by the first
microphone (note locations of microphones 2106 and 2250 are used at different
locations relative to a user’s ear and therefor ear canal);

a speaker (2102, 2104) configured to play an audio signal; and

a processor (2210) that is configured to execute instructions to perform
operations, wherein the processor is coupled to the first microphone (figure 2),
wherein the processor is coupled to the second microphone (figure 2), wherein the
speaker is coupled to the processor (figure 2), and the operations comprising:

receiving a first microphone signal from the first microphone (figure 2, via
use of element 2222);

receiving a second microphone signal from the second microphone (figure
2, via use of element 2222); generating an ambient sound signal from at least one
of the first microphone signal or the second microphone signal or a combination
of both signals (paragraph [0028));

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal (paragraph [0028] by the use of parameters for
amplification gain);

mixing (use or combiner (2224)) the modified ambient sound signal with
an audio content signal (from music storage (2230) to generate a mixed audio

signal; and

sending the mixed audio signal to the speaker (figure 2, by use of (2226)).
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-Aug 2021 Final Office Action, 16/987,396, pp. 3-4.
On Oct. 25, 2021, Applicant filed a response and a declaration under 37 CFR § 1.131 to

predate the reference of Terlizzi.

On Nov. 9, 2021, the Office mailed a Notice of Allowability.

B. IPR2022-01099

Requester filed a petition for infer partes review, i.e., IPR2022-01099 of claims 1-2 and
8-11 of the ‘666 Patent on Jun. 9, 2022. On Jan. 3, 2023, PTAB denied institution because
PTAB found that none of references used in the petition disclosed a “first microphone port that
is configured to face away from a user when the earphone is inserted” and a “second microphone
portthat is configured to face toward the user when the earphone is inserted” (Decision Denying
Institution of IPR, pp. 16-19, 24-25 and 29-30). PTAB noted that the Petition did “not provide a
construction or otherwise explain what either ‘first microphone port’” or the ‘second microphone
port’ encompasses,” and that the “record does not help [the Board] ascertain the plain and

ordinary mean of ‘microphone port.”” (Id., p. 28).

C. Summary
Based on the prosecution history, a reference or a combination of references that
discloses the following technical feature of claim 1, ie.,

a first microphone configured to measure an ambient acoustic
environment;

a second microphone configured to measure an acoustic environment
closer the ear canal of a wearer than that measured by the first microphone;

a speaker configured to play an audio signal;

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
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processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

receiving a first microphone signal from the first microphone;

receiving a second microphone signal from the second microphone;

5 generating an ambient sound signal from at least one of the first microphone

signal or the second microphone signal or a combination of both signals;

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal;

mixing the modified ambient sound signal with an audio content signal to

10 generate a mixed audio signal; and
sending the mixed audio signal to the speaker.

in the context of an earphone device will raise an SNQ.

15 VI. PROPOSED SUBSTANTIAL NEW QUESTION OF PATENTABILITY
A. Proposed SNQs
The Request alleges the following substantial new questions of patentability (SNQs)
based on the above-identified art:
20 SNQI: A SNQ as to Claims 1-11 is raised by Nemirovski in view of Rast.
SNQ2: A SNQ as to Claims 1-11 is raised by Nemirovski in view of Rast and Dijkstra.
SNQ3: A SNQ as to Claims 1-11 is raised by Nemirovski in view of Rast and Van
Doorn.
SNQ4: A SNQ as to Claims 1-2, 8-9 and 11 is raised by Victorian in view of Dijkstra and
25  Beasley.
SNQS5: A SNQ as to Claims 10 is raised by Victorian in view of Dijkstra and Beasley and
Andrea.
SNQ6: A SNQ as to Claims 1-2, 8-9 and 11 is raised by Victorian in view of Van Doorn

and Beasley.
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SNQ7: A SNQ as to Claims 10 is raised by Victorian in view of Van Doorn and Beasley
and Andrea.

SNQS8: A SNQ as to Claims 1 and 11 is raised by Dijkstra in view of Boersma.

SNQ9: A SNQ as to Claims 2, 8 and 9 is raised by Dijkstra in view of Boersma and
Beasley.

SNQ10: A SNQ as to Claims 1 and 11 is raised by Dijkstra in view of Boersma and Van
Doorn.

SNQ11: A SNQ as to Claims 2, 8 and 9 is raised by Dijkstra in view of Boersma and Van

Doorn and Beasley.

B. SNQ1-SNQ3 - Nemirovski in view of Rast, Dijkstra ,Van Doorn or Andrea

Nemirovski is directed to “a sensor placed with respect to an ear” that is “used to detect
physical or mental actions of a person such as speech” and “and provides an output which can be
converted into system control functions.” (Nemirovski, 1:13-20.)

In view of the prior art, Nemirovski discloses a “more aesthetically pleasing and
comfortable” device, including an “internal microphone” that is “disposed with respect to an ear
of a user and detects air pressure changes within the ear.” (1d., 4:1-7.) The sensor can “detect a
person's speech” which can be used for many purposes including voice recognition or
retransmitting the detected speech with a cell phone. (1d., 4: 14-23.) In addition, Nemirovski
discloses implementing in the sensor anexternal microphone to detect “air pressure changes, or
sounds, originating outside the user's ear.” (1d., 4:24-33.) The sensor can also include a speaker.

(1d., Fig. 1C, 8:6-9,14:1-6.) Nemirovski explains that this device can be used for many purposes.
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(1d., 5: 1-27.) For example, it may be used by a handicapped person to control operation of a
computer, machinery, or a video game. (1d.)

Nemirovski describes a sensor 12 having an internal microphone 34 and an external
microphone 54 eachdisposed on a housing 150 “to be inserted at least part way into the ear of a
person.” (Id, 9:5-28.) FIG. 2B, reproduced and annotated below, “illustrates sensor 12 inserted

at least partially into the ear 100 of a person” (/d, 11:63-67):

-Fig. 2B of Nemirovski,(annotated).

Nemirovski discloses system 52 including an external microphone 54 (first earphone) and
an “internal microphone 34” (second earphone) that is disposed on housing 150. (Nemirovski,
9:10-15; see also Figs. 1E & 2B.) Nemirovski explains that “internal microphone 34 detects air
pressure changes” within the ear. (/d.,9:15-17.) Nemirovski explains that the disclosure uses the
term “changes in air pressure: to characterize “the parameter being measured.” (Id, 11:20-23.)

Nemirovski further describes “[c]hanges in air pressure” as “sound waves.” (Id, 11:23-24.)
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Thus, a POSITA would have understood Nemirovski's internal microphone 34 detecting
air pressure changes located within the ear to comprise a second microphone configured to
measure an acoustic environment closer the ear canal of a wearer than that measured by the
external microphone 54.

Ascan be seenin Fig. 2B of Nemirovski, the first earphone 54 has a port or opening that
measures or faces away from the user when the earphone is inserted into user’s ear while the
second earphone 34 has a port or opening that measures or faces towards the user when the

earphone is inserted into user’s ear.

| PROCESBING )
BENSOR  .+—3  ~3da o8 CIRCUITRY
INTERNAL el [ INTERFACE || | COMPUTER | |
MICROPHONE e ADAPTER | | INTERFACE | |
) "~ d8a-
EXTERNAL . [ INTERFACE | | | COMPUTER | |
MICROPHONE AMPLIFIER B4 o napTER |77 INTERFACE | |
AL AL AR ARRARAR LSS5 t v : -
7 e 24 Newpp b A
12 o’ 4 26k =8h - i/xg a«‘g.«-‘“'f

27 FIG. 1E

-Fig. 1E of Nemirovski.

Nemirovski discloses that each of internal microphone 34 and external microphone 54 are
connected to processing circuitry 14. (Id, 9:29-41.) Nemirovski also describes a speaker 38
included within the housing 150.

Rast explains that, when utilizing the headset in a digital embodiment with a digital input
source, audio input would be routed through the DSP/microcontroller on the way to the speakers,

enabling power to be easily derived from the digital signal or bias level embedded within the

signal. (Rast, ] [0063].)
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Rast also discloses that in “hearthrough mode,” the “acoustics of the environment” are
routed to the headset wearer ata “user selected amplification level.” (J[0017].) Rast further
discloses that “one preferred method delivers environmental audio to the wearer during a
predetermined interval by amplifying the signal from the microphone and playing it over the

speakers within the earpieces.” (Id,{[0022]; see also Id, {[0051], [0053], [0057], [0058],

[0060], [0061], and Table 1.) Rast further explains that in “hearthrough” mode, “external sounds
picked up by the microphones are amplified and played within the earcups, preferably in concert
with attenuating the audio amplitude of the programmed sound source.” (Id, [0058]; see also
Id, qq[0011], [0012], [0014], [0021], [0023], [0025], [0051], [0059], [0060], Table 1.)

Therefore Nemirovski in view of Rast discloses or suggests:

a first microphone configured to measure an ambient acoustic
environment;

a second microphone configured to measure an acoustic environment
closer the ear canal of a wearer than that measured by the first microphone;

a speaker configured to play an audio signal;

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

receiving a first microphone signal from the first microphone;

receiving a second microphone signal from the second microphone;
generating an ambient sound signal from at least one of the first microphone
signal or the second microphone signal or a combination of both signals;

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal;

mixing the modified ambient sound signal with an audio content signal to
generate a mixed audio signal; and

sending the mixed audio signal to the speaker.

Based on the above analysis, the Examiner herein concludes that a reasonable examiner
would find the teachings of Nemirovski and Rast important in deciding whether or not the
technical feature of claim 1 is patentable. Therefore the Examiner agrees with the Requester that

Nemirovski in view of Rast raises a substantial new questions of patentability for claim 1 of the
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‘666 Patent. Because Nemirovski in view of Rastraises an SNQ for claim 1, Nemirovski in
view of Rast further in view of Dijkstra ,Van Doorn or Andrea also raises an SNQ for claim 1
and dependent claims 2-11 or the Requested Claim of the ‘666 Patent.

The teachings of Nemirovski in view of Rast and Nemirovski in view of Rast further in
view of Dijkstra ,Van Doorn or Andrea were not cumulative to any written discussion of the
Requested Claims on the record in the prosecution history. Additionally, the teachings of
Nemirovski in view of Rast and Nemirovski in view of Rast further in view of Dijkstra ,Van
Doorn or Andrea regarding the Requested Claims, were not previously addressed during a prior

examination, and are not the subject of a final holding of invalidity by Federal Courts.

C. SNQ4-SNQ7 - Victorian in view of Beasley, Dijkstra or Van Doorn

Victorian discloses ear-level device 110 including an “external microphone 420 [that]
picks up ambient sound” and an “[e]ar canal microphone 440 [that] detects sound from the
ear canal,” that is primarily the wearer's speech. (Victorian, Fig., 4A, {[0030].) Victorian
discloses implementing ear-level device 110 with an earmold that fully occludes the ear to
maximize audio efficiency. (Id, Abstractf [0027].) See also Fig. 1 that shows the ear-level
device 110 worn by a user.

Victorian discloses that “[p]rocessor 460 converts” the signals received from
external microphone 420 to a sound audible to the user and that the processor includes
“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.” (Id, J[0030].) Victorian also discloses that
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processor 460 includes a “speech recognition module” that “enhances” the converted

ambient sound signal to “improve the signal-to-noise ratio.” (Id, {{[0030], [0052].)

199
3

SEMOTE
QEMICE

FIG. 1

-Fig. 1 of Victorian showing the ear-level device 110.

1
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FIG. 4A

-Fig. 4A of Victorian showing external microphone 420 and ear canal microphone 440.
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Beasley discloses digitizing a background noise signal and providing the digitized signal
to DSP 996, which is utilized to “enhance the background audio signal such that the conversation
or other audio that the user desires to hear in the bypass mode is better heard via speaker 332.”
Beasley also discloses utilizing a digital signal processor to amplify the speech signal. (Beasley,
q[0054] “Once digitized, these signals canbe processed utilizing a digital signal processor to, for
example, amplify the speech signal, diminish the background noise, and inhibit the audio signal
314 from passing through to speaker 332.”)

Beasley describes an embodiment in which a noise cancellation signal 728, a background
audio signal 726, and an audio signal 314 are selectively provided to a user. (/d, [0053].)

Therefore Victorian in view of Beasley discloses or suggests:

a first microphone configured to measure an ambient acoustic
environment;

a second microphone configured to measure an acoustic environment
closer the ear canal of a wearer than that measured by the first microphone;

a speaker configured to play an audio signal;

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

receiving a first microphone signal from the first microphone;

receiving a second microphone signal from the second microphone;
generating an ambient sound signal from at least one of the first microphone
signal or the second microphone signal or a combination of both signals;

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal;

mixing the modified ambient sound signal with an audio content signal to
generate a mixed audio signal; and

sending the mixed audio signal to the speaker.

Based on the above analysis, the Examiner herein concludes that a reasonable examiner
would find the teachings of Victorian and Beasley important in deciding whether or not the
technical feature of claim 1 is patentable. Therefore the Examiner agrees with the Requester that

Victorian in view of Beasley raises a substantial new questions of patentability for claim 1 of the
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‘666 Patent. Because Victorian in view of Beasley raises an SNQ for claim 1, Victorian in view
of Beasley further in view of Dijkstra ,Van Doorn or Andrea also raises an SNQ for claim 1 and
dependent claims 2 and 8-11 of the ‘666 Patent.

The teachings of Victorian in view of Beasley and Victorian in view of Beasley further in
view of Dijkstra ,Van Doorn or Andrea were not cumulative to any written discussion of the
Requested Claims on the record in the prosecution history. Additionally, the teachings of
Victorian in view of Beasley and Victorian in view of Beasley further in view of Dijkstra, Van
Doorn or Andrea regarding the Requested Claims, were not previously addressed during a prior

examination, and are not the subject of a final holding of invalidity by Federal Courts.

D. SNQS8-11: — Dijkstra in view of Boersma, Beasley or Van Doorn

Dijkstra discloses a "hearing protection device" comprising an earplug inserted into the
user's ear and that implements a blind source separation ("BSS") algorithm to obtain an
intelligible speech signal for use in wireless communications. (Dijkstra, {{[0010], [0013].) The
earplug includes an outer microphone M1, an inner microphone M2, and an audio signal
processing unit 24 including a BSS unit 26. (1d., {[0029].) The outer microphone M1 is open to
the outer end 14 of the earplug via a sound channel 16 and primarily picks up ambient sound.
(1d., qq[0029], [0031].) The inner microphone M2 is open to the inner end 18 of the earplug via
sound channel 20 and primarily picks up the user's voice. (Id.) The audio signal processing unit
includes a digital signal processor and program and data memory components. (Id., {[0029]). The

processing unit also includes a transceiver and receiver for communication with a mobile

telephone.(Id, J[0030], [0032], [0033].)
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7]

oy ;7
'{i/if % oo f}*?
-Fig. 1 of Dijkstra showing outer microphone M1 and inner microphone M2.
Dijkstra discloses that the earplug includes a speaker to provide an external or remote audio
signal, for example, from a mobile telephone, to the user to provide bidirectional communication. (/d,
5  qoo17], [0029]-[0030], [0032], [0034].)
Dijkstra discloses that the earplug IO includes an audio signal processing unit including a
digital signal processor that has a program memory component. (I/d, [0029].)
Boersma discloses that the mix switch 74 provides the user with control over the mix of
ambient sound signal and the audio signal. (Boersma, 7:30-46, 8:12-26.) Boersma also discloses that
10  the processor includes a level detector 92 that, together with adjustable gain amplifier 92, is used to
automatically adjust the level of an ambient sound signal in proportion to changes in the level of the
received audio signal. (/d, 8:33-42.) “In this manner, even if the user adjusts the audio output volume

of the mobile phone IO or other electronic equipment, the mix ratio of the audio signal and the
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ambient sound signal will remain substantially constant.” (/d, 8:42-46.) Thus, the ambient sound
signal from the microphone 50 is amplified by a variable gain amplifier 90 in response to a signal
from level detector 92 to ensure that the selected ratio of ambient sound to audio will be kept
constant. (Id, 8:33-46.)

Boersma discloses a mix switch 74 that controls the adjustable gain amplifier 91 and gives
the user control over the “ratio by which the processor 34 combines the audio signal from the mobile
telephone 10 and the ambient sound signal from the microphones 50.7 (Id, 7:30-33, 8:15-18.) The
switch gives the user control over whether the earpieces provide more or less ambient sound in
relation to an incoming audio signal. (/d, 7:33-36.) The user can (1) block most or all of the
environmental sound, (2) retain ambient sound at a lower level, or (3) retain ambient sound at a
higher level. (Id, 7:36-46.)

Boersma further discloses that adder 82 “functions to combine the ambient sound signal
with the audio signal from the mobile phone 10.” (/d, 8:19-21)

Therefore Dijkstra in view of Boersma discloses or suggests:

a first microphone configured to measure an ambient acoustic
environment;

a second microphone configured to measure an acoustic environment
closer the ear canal of a wearer than that measured by the first microphone;

a speaker configured to play an audio signal;

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

receiving a first microphone signal from the first microphone;

receiving a second microphone signal from the second microphone;
generating an ambient sound signal from at least one of the first microphone
signal or the second microphone signal or a combination of both signals;

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal;

mixing the modified ambient sound signal with an audio content signal to
generate a mixed audio signal; and

sending the mixed audio signal to the speaker.
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Based on the above analysis, the Examiner herein concludes that a reasonable examiner
would find the teachings of Dijkstra in view of Boersma important in deciding whether or not the
technical feature of claim 1is patentable. Therefore the Examiner agrees with the Requester that
Dijkstra in view of Boersma raises a substantial new questions of patentability for claim 1 of the
‘666 Patent. Because Dijkstra in view of Boersma raises an SNQ for claim 1, Dijkstra in view of
Boersma further in view of Beasley or Van Doorn also raises an SNQ for dependent claims 1-2,
8-9 and 11 of the ‘666 Patent.

The teachings of Dijkstra in view of Boersma and Dijkstra in view of Boersma further in
view of Beasley or Van Doorn were not cumulative to any written discussion of the Requested
Claims on the record in the prosecution history. Additionally, the teachings of Dijkstra in view
of Boersma and Dijkstra in view of Boersma further in view of Beasley or Van Doorn regarding
the Requested Claims, were not previously addressed during a prior examination, and are not the
subject of a final holding of invalidity by Federal Courts.

35USC 325(d)

35 USC 325(d) states in part that “[I]n determining whether to institute or order a
proceeding under this chapter, chapter 30, or chapter 31, the Director may take into account
whether, and reject the petition or request because, the same or substantially the same prior art or
arguments previously were presented to the Office.” Thus, pursuant to the statute, in order for the
Director to exercise discretion as to whether to Order a reexamination proceeding under chapter
30, the request must first be determined to be based on the same or substantially the same prior
art or arguments previously were presented to the Office.

A review of the post grant history of the ‘666 patent indicates that the patent was the

subject of a single Office post grant challenge.
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On June 9, 2022, Petitioner Samsung Electronics Co, filed a single petition seeking inter
partes review of claims 1,2 and 8-11 asserting the following grounds as raising a reasonable

likelihood in prevailing (RLP)in showing the unpatentability of these claims (IPR2022-01099).

2B 2, 810 103{a} Victorsas, Inanags, Kvaley
3A S 103 a) Insagn
I8 2, 814 Q) Inanaga, Engle®

On January 3, 2023, the Patent Trial and Appeal Board (PTAB) denied institution on the
merits pursuant to 35 USC 314(a). In the decision denying inter partes review, the PTAB found
that none of references cited in the petition were demonstrated to disclose a “first microphone
port that is configured to face away from a user when the earphone is inserted” and a “second
microphone port that is configured to face toward the user when the earphone is inserted” (See
Decision Denying Institution of IPR, pp. 16-19, 24-25 and 29-30). The PTAB specifically noted
that the Petition did “not provide a construction or otherwise explain what either ‘first
microphone port’ or the ‘second microphone port’ encompasses,” and that the “record does not
help [the Board] ascertain the plain and ordinary mean of ‘microphone port.”” (Id, p. 28).

A comparison between the prior art and arguments presented in the instant Request for ex
parte reexamination of the ‘666 patent indicates that the neither the prior art nor arguments are
the same or substantially the same as the art or arguments presented in the prior denied inter
partes review petition.

As an initial matter none of the grounds asserting a substantial new question of

patentability (SNQ) presented in the Request for the ‘666 patent are identical to or rely on any of
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the same prior artreferences as compared to any of the grounds presented in the prior denied IPR
petition.

Further, in addition, as pointed out above and in the Request, the newly presented prior
art references Nemirovski, Victorian and Dijkstra, each disclose the claimed limitations of a
“first microphone port that is configured to face away from a user when the earphone is inserted”
and a “second microphone port that is configured to face toward the user when the earphone is
inserted” (See pages 51, 92 and page 125 or the February 24, 2023 Request).

Thus, because the arguments in the Request cite to this newly presented prior art
reference as providing the teachings of the limitations held to be missing from the prior denied
IPR petition, neither the prior art nor the arguments presented in the Request are the same or
substantially the sameas those that were previously presented to the Office.

Accordingly, the Request does not meet the threshold for a discretionary denial of
reexmation pursuant to 35 USC 325(d).

Thus, the Request to reexamine claims 1, 2 and 8-11 of the ‘666 patent is GRANTED in
view of the determination above that the Request raises a substantial new question of

patentability (SNQ) as to the requested claims.

VII. PATENT OWNER STATEMENT (OPTIONAL)

In response to this Order for Reexamination, the Patent Owner is given a two (2) month
period to file an optional Patent Owner Statement in accordance with 37 C.F.R. 1.530(b) and (c).
The Patent Owner Statement must clearly point out why the patent claims are believed to be
patentable, considering the cited prior art patents or printed publications alone or in any

reasonable combination. In addition, the Patent Owner may utilize the Patent Owner Statement
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to introduce amendments. A copy of the Patent Owner Statement must be served on the Third-
Party Requester. See MPEP § 2249.

If a Patent Owner Statement is timely filed and served on the Third-Party Requester, the
Third Partyis given the opportunity to reply within two (2) months from the date of service in
accordance with 37 C.F.R. 1.535. The reply need not be limited to the issues raised in the Patent
Owner Statement and may include additional prior art patents and printed publications as well as
any issue appropriate for reexamination. A copy of the reply must be served on the Patent
Owner. If no Patent Owner Statement is filed, no reply is permitted from the Third-Party

Requester. See MPEP § 2251.

VIII. EX PARTE REEXAMINATION REMINDERS

A. Specific Explanation of Support Must be Provided
37 CFR 1.530 (e) states:

(e) Status of claims and support for claim changes. Whenever there is an
amendment to the claims pursuant to paragraph (d) of this section, there must also
be supplied, on pages separate from the pages containing the changes, the status
(ie., pending or canceled), as of the date of the amendment, of all patent claims
and of all added claims, and an explanation of the support in the disclosure of the
patent for the changes to the claims made by the amendment paper.

In other words, explanation of support of changes made to claims including amended

claims and new claims must be provided and specific.

B. Amended Claims or New Claims Cannot be Broadened.
37 CFR 1.552 (b) states:

(b) Claims in an ex parte reexamination proceeding will not be permitted to
enlarge the scope of the claims of the patent.

MPEP 2258 states:

Ex Parte Reexamination — Order Granting Ex Parte Reexamination Part of Paper No. 20230524
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A reexamination proceeding ordered under 35 U.S.C. 304 provides a complete
reexamination of the patent claims on the basis of prior art patents and printed
publications. Double patenting issues may also be considered during
reexamination. See subsection 1.D. below. Issues relating to 35 U.S.C. 112 are
addressed only with respect to new claims or amendatory subject matter in the
specification, claims or drawings. Any new or amended claims are examined to
ensure that the scope of the original patent claims is not enlarged, ie., broadened.
See 35 U.S.C. 305.

Therefore, the Patent Owner is reminded that any new or amended claims cannot be

broadened.

IX. NOTICE RE PATENT OWNER'S CORRESPONDENCE ADDRESS

37 C.F.R. § 1.33(c) states:

(¢} All notices, official letters, and other communications for the patent owner or owners in a
regxamination or supplemental exannnation proceeding will be directed to the correspondence
address m the patent file.

The correspondence address for any pending reexamination proceeding not having the

same correspondence address as that of the patent is, by way of this revision to 37 C.F.R. §

1.33(c), automatically changed to that of the patent file as of the effective date.

This change is effective for any reexamination proceeding which is pending before the
Office as of May 16, 2007, including the present reexamination proceeding, and to any
reexamination proceeding which is filed after that date.

Parties are to take this change into account when filing papers, and direct
communications accordingly.

In the event the patent owner's correspondence address listed in the papers (record) for
the present proceeding is different from the correspondence address of the patent, it is strongly
encouraged that the patent owner affirmatively file a Notification of Change of Correspondence

Address in the reexamination proceeding and/or the patent (depending on which address patent
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owner desires), to conform the address of the proceeding with that of the patent and to clarify the
record as to which address should be used for correspondence.
Telephone Numbers for reexamination inquiries:

Reexamination (571) 272-7703

X. CONCLUSION

Extensions of time under 37 C.F.R. § 1.136(a) will not be permitted in these proceedings
because the provisions of 37 C.F.R. § 1.136 apply only to “an applicant” and not to parties in a
reexamination proceeding. Additionally, 35 U.S.C. 305 requires that ex parte reexamination
proceedings “will be conducted with special dispatch” (37 C.F.R. § 1.550(a)). Extensions of time
in ex parte reexamination proceedings are provided for in 37 C.F.R. § 1.550(c).

Patent owner is reminded of the continuing responsibility under 37 C.F.R. § 1.565(a), to
apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving the
538 patent throughout the course of this reexamination proceeding. See MPEP §§ 2207, 2282
and 2286. The third-party requester is similarly apprised of the ability to disclose such

proceedings.
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Registered users of EFS-Web may alternatively submit correspondence via the electronic

filing system at hitps:/fets uspto.goviefile/mw porta Ve lfs-registered

Signed:

/YUZHEN GE/
Primary Examiner, Art Unit 3992

Conferees:

/COLIN M LAROSE/
Primary Examiner, Art Unit 3992

/ANDREW J. FISCHER/
Supervisory Patent Reexamination Specialist, Art Unit 3992
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150139 7590 09/05/2023 | EXAMINER
Akerman LLP
777 South Flagler Drive GE, YUZHEN
Suite 1100 West Tower
West Palm Beach, FL 33401 | ART UNIT | PAPER NUMBER
3992
| MAIL DATE | DELIVERY MODE
09/05/2023 PAPER
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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

DO NOT USE IN PALM PRINTER
(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)
ARNOLD & PORTER KAYE SCHOLER LLP

601 MASSACHUSETTS AVE., NW
WASHINGTON, DC 20001-3743

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM

REEXAMINATION CONTROL NO. 90/019,169 .
PATENT UNDER REEXAMINATION 11244666 .

ART UNIT 3992.

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parte reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(qg)).

PTOL-465 (Rev.07-04)
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Control No. Patent Under Reexamination
Notice of Intent fo Issue 90/019,169 11244666
Ex Parte Reexarmination Certificate |Examiner Art Unit AlA Status
YUZHEN GE 3992 No

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

1. Prosecution on the merits is (or remains) closed in this ex parfe reexamination proceeding. This proceeding is

©® N o o

9.

subject to reopening at the initiative of the Office or upon petition. &7 37 CFR 1.313(a). A Certificate will be
issued in view of
(a) [J Patent owner's communication(s) filed:
(b) O Patent owner's failure to file an appropriate timely response to the Office action mailed:
(c) O Patent owner's failure to timely file an Appeal Brief (37 CFR 41.31).
(d) (O The decision on appeal by the (] Board of Patent Appeals and Interferences (] Court dated
()
h

e Other: reexamed claims 1-11 are confirmed based on invoking 35 USC 112 6th paragraph.

The Reexamination Certificate will indicate the following:
(a) Change in the Specification: (J Yes No
(b) Change in the Drawing(s): (J Yes No
(c) Status of the Claim(s):
(1) Patent claim(s) confirmed: 1-11.
(2) Patent claim(s) amended (including dependent on amended claim(s)):
(3) Patent claim(s) canceled: .
(4) Newly presented claim(s) patentable:
(5)
(6)

Newly presented canceled claims:
Patent claim(s) (7 previously (] currently disclaimed:
(7) Patent claim(s) not subject to reexamination:

{1 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

Note the attached statement of reasons for patentability and/or confirmation. Any comments considered
necessary by patent owner regarding reasons for patentability and/or confirmation must be submitted promptly
to avoid processing delays. Such submission(s) should be labeled: "Comments On Statement of Reasons for
Patentability and/or Confirmation."

{0 Note attached NOTICE OF REFERENCES CITED (PTO-892).
Note attached LIST OF REFERENCES CITED (PTO/SB/08 or PTO/SB/08 substitute).
{1 The drawing correction request filed on is: (Japproved [Jdisapproved.

(3 Acknowledgment is made of the priority claim under 35 U.S.C. § 119(a)-(d) or (f).
a) JAIl b)[] Some* ¢) (JNone of the certified copies have
(Jbeen received.
(Onot been received.
(Obeen filed in Application No.
(Obeen filed in reexamination Control No.
(Obeen received by the International Bureau in PCT Application No.

* Certified copies not received:
{1 Note attached Examiner's Amendment.

10.(J Note attached Interview Summary (PTO-474).
11.J Other:

All correspondence relating to this reexamination proceeding should be directed to the Central Reexamination
Unit at the mail, FAX, or hand-carry addresses given at the end of this Office action.

/YUZHEN GE/
Primary Examiner, Art Unit 3992

cc: Requester (if third party requester)

U.S. Patent and Trademark Office
PTOL-469 (Rev. 08-13) Notice of Intent to Issue Ex Parte Reexamination Certificate Part of Paper No. 20230315
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EX PARTE REEXAMINATION OF US PATENT 11,244,666

I. ACKNOWLEDGMENTS

On Feb. 24, 2023, Third Party Requester (“Requester”) filed a request (“Request”) for
ex parte reexamination of claims 1-11 (“Requested Claims™) of US Patent 11,244,666 (“the
‘666 Patent”) which issued to Goldstein et al with title “METHOD AND DEVICE FOR
ACUTE SOUND DETECTION AND REPRODUCTION.” The ‘666 Patent was filed on Aug.
7, 2020 with application number 16/987,396 (“the 396 Application”) and issued on Feb. 8§, 2022
with claims 1-11.

On May 23, 2023, the Office mailed an order (“2023 Order”) granting reexamination of
claims 1-11 of the ‘666 Patent.

A Patent Owner’s statement has not been received after two months that the

reexamination is ordered.

I1. PRIORITY CLAIMS
This section is the same as that in the 2023 Order.

Based upon a review of the ‘666 Patent, the Examiner finds that the ‘666 Patent or the
396 Application claims the following domestic priority:

It is a continuation of and claims priority to U.S. patent application Ser. No. 16/669,490,
filed 30 Oct. 2019, which is a continuation of and claims priority to U.S. patent application Ser.
No. 16/193,568, filed 16 Nov. 2018, now U.S. Pat. No. 10,535,334, which is a continuation of
and claims priority to U.S. patent application Ser. No. 14/574,589, filed on Dec. 18, 2014, now
U.S. Pat. No. 10,134,377, which claims priority to and is a continuation of U.S. patent

application Ser. No. 12/017,878, filed on Jan. 22, 2008, now U.S. Pat. No. 8,917,894, which
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claims the benefit of U.S. Provisional Patent Application Ser. No. 60/885,917, filed on Jan. 22,
2007.

The ‘666 Patent does not claim any foreign priority.

Because the effective filing date of the ‘666 Patent is not on or after March 16, 2013, the
AIA First Inventor to File (“AIA-FITF”) provisions do not apply and instead the earlier ‘First to

Invent’ provisions apply.

III. PRIOR OR CONCURRENT PROCEEDINGS
This section is the same as that in the 2023 Order.

Based upon Examiner’s review of the ‘666 Patent itself, the Request, and its prosecution
history, the Examiner finds that there are no prior or concurrent ex parte or supplemental
reexaminations for the ‘666 Patent.

There was a petition for inter partes review, i.e., IPR2022-01099, filed on June 9, 2022
which was not instituted by PTAB (Decision Denying Institution of IPR2022-01099, pp. 16-19,

24-25 and 29-30).

IV. REFERENCES
1. US Patent 6,647,368 to Nemirovski, filed on Jul. 2, 2001 and issued on
Nov. 11, 2003.
ii. US Patent Application Publication 2001/0046304 A1 to Rast, filed on Apr.
24, 2001 and issued on Nov. 29, 2001.
iii. European Patent Application Publication No. EP1640972A1 to Dijkstra

et al (“Dijkstra”), filed on Dec. 23, 2005 and published on March 29, 2006.
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iv. U.S. Patent Application Publication No. 2004/0047486A1 to Van Doorn et
al (“Van Doorn”), filed on Sep. 6, 2002, published on Mar. 11, 2004.

v. European Patent Application Publication No. EP1519625A2 to Victorian
et al (“Victorian™), filed on Sep. 13, 2004 and published on March 3, 2005.

vi. U.S. Patent Application Publication No. 2006/0153394A1 (“Beasley”)
filed on Jan. 10, 2006, published on Jul. 13, 2006.

Vii. U.S. Patent No. 5,251,263 to Andrea et al (“Andrea”), issued on Oct. 5,
1993.

viii.  U.S. Patent No. 7,903,826 to Boersma, filed on Mar. 8, 2006, issued on

Mar. 8, 2011.

V. CLAIM INTERPRETATION
Lexicographic Definitions

After careful review of the original specification and unless expressly noted otherwise by

15  the Examiner, the Examiner cannot locate any lexicographic definitions in the original

specification with the required clarity, deliberateness, and precision. Because the Examiner

cannot locate any lexicographic definitions in the original specification with the required clarity,

deliberateness, and precision the Examiner concludes the Patent Owner is not their own

lexicographer. See MPEP § 2111.01 IV.

20

B.

'Sources' for the 'Broadest Reasonable Interpretation’

For terms not lexicographically defined by Patent Owner, the Examiner hereby adopts the

following interpretations under the broadest reasonable interpretation standard. In other words,
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the Examiner has provided the following interpretations simply as express notice of how she is
interpreting particular terms under the broadest reasonable interpretation standard. Additionally,
these interpretations are only a guide to claim terminology since claim terms must be interpreted
in context of the surrounding claim language.! In accordance with In re Morris, 127 F.3d 1048,
1056, 44 USPQ2d 1023, 1029 (Fed. Cir. 1997), the Examiner points to these other “sources” to
support her interpretation of the claims. Finally, the following list is not intended to be
exhaustive in any way:

1. Processor: "1: one that processes 2. a: (1) a computer (2) The part of a computer
system that operates on data — called also a central processing unit b : a computer program (as a
compiler) that puts another program into a form acceptable to the computer " Microsoft Press

Computer Dictionary , 2nd Edition, Microsoft Press, Redmond, WA, 1994,

2. Controller: A device that controls the operation of another device by relaying
information to that device, the controller potentially a processor or computer. Newton's

Telecom Dictionary, 14th Expanded Edition, Telecom Books, October 1998.

3. Configuration: “(C) The physical and logical elements of an information processing

system, the manner in which they are organized and connected, or both. Note: May refer to a

hardware configuration or software configuration.” The Authoritative Dictionary of IEEE

Standards Terms, 7th Ed., IEEE, Inc., New York, NY, 12/2000.

4. Microphone: “ An electroacoustic transducer that responds to sound waves and
delivers essentially equivalent electric waves.” The Authoritative Dictionary of IEEE Standards

Terms, 7th Ed., IEEE, Inc., New York, NY, 12/2000.

! While most interpretations are cited because these terms are found in the claims, the Examiner may have provided
additional interpretations to help interpret words, phrases, or concepts found in the interpretations themselves, the
instant patent, or in the prior art.
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5. Earphone: “An electroacoustic transducer intended to be closely coupled acoustically

to the ear.” The Authoritative Dictionary of IEEE Standards Terms, 7th Ed., IEEE, Inc., New

York, NY, 12/2000.

6. Background noise level: ambient sound level. “The processor 206 estimates a
background noise level from the ambient sound received at the ASM 111, and adjusts the audio
level of delivered audio content (e.g., music, cell phone audio) to maintain a constant signal
(e.g., audio content) to noise level (e.g., ambient sound).” Col. 7, lines 13-24, the ‘666 Patent.

7. Microphone port: The opening of the microphone that detects or receives sound

waves. See below.

-Fig. 1 of the ‘666 Patent.
The term “microphone port” was added during the original prosecution of the ‘666 Patent
in the Aug 2021 Response. Referencing Fig. 1, Applicant stated:

The support for the clarification can be found in at least Figures 1 and 2 of the
present application, where the second microphone is often referred to as an ear
canal microphone (ECM) since it samples the acoustic environment that is closer
to the ear canal region. This region is more useful in determining the noise that is
to reach the user’s tympanic membrane (hence amended claim 15). Where the
terms “face toward” and “face away” can be interpreted as an orientation of
an axis running through the middle of the port intersecting with a user
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or not, respectively. This can be seen in the non limiting example of Figure 1
where the ASM faces away (i.e., measures in a direction away) from the user, and
the ECM 123 faces toward it (i.e., measure in a direction toward the user).

-Applicant’s Remarks, Aug. 4, 2021, pp. 6-7, emphasis added with “the port” referring to
the opening of the microphone.

In other words, the microphone 111 is the first microphone and microphone 123 is
the second microphone. The opening of microphone 111 that is used to detect or measure
sound waves in a direction away from the user is the first microphone port because it
faces (or measures in a direction away) away from the user. The opening of microphone
123 that is used to measure sound waves that faces (i.e., or measures in a direction)
toward the user is the second microphone port because it faces (or measures in a

direction) towards the user.

C. Claims Invoking 35 U.S.C. § 112 6™ Paragraph

A second exception to BRI is when a claimed phrase is interpreted in accordance with 35
U.S.C. § 112 6th paragraph (§ 112  6). See MPEP § 2181 et seq. To invoke § 112 6, a
claimed phrase must meet the three (3) prong analysis as set forth in MPEP § 2181 I. The
following phrases will be analyzed to determine if the claimed phrases invoke § 112 6. If a
phrase invokes § 112 { 6, the corresponding structure or materials will also be determined. See
MPEP §2181 1. See Williamson v. Citrix Online, L.L.C., 115 USPQ2d 1105, 1112 (Fed. Cir.
2015).

The Examiner has reviewed the Reexamined Claims of the ‘666 Patent and concludes
that based on the three-Prong analysis set forth in MPEP§ 2181 I, the following limitations or

functional phrases of the Reexamined Claims invokes § 112 q 6.
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1) “Functional Phrase #1

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

generating an ambient sound signal from at least one of the first
microphone signal or the second microphone signal or a combination of both
signals;

--“Functional Phrase #1” or “FP#1” as recited in e.g. claim 1.

i. 3 Prong Analysis: Invocation Prong (A)

As an initial matter, the Examiner finds that Functional Phrase #1 does not use the term
“means.” Therefore the issue arising under Invocation Prong (A) then becomes whether or not
FP#1, including the claimed “a processor configured to execute instructions [and perform the
claimed functions],” is a generic placeholder for “means.”

In assessing whether or not FP#1 invokes § 112 q 6, the Examiner must not only consider
the introductory phrase “processor,” but the entire FP#1. “In assessing whether the claim
limitation is in means-plus-function format, we do not merely consider the introductory phrase
(e.g., ‘mechanical control assembly' ) in isolation, but look to the entire passage including
functions performed by the introductory phrase. [Emphasis added.]” MTD Prods. Inc. v. lancu,
933 F.3d 1336, 1342 (Fed. Cir. 2019).

Second, the Examiner has reviewed the original specification and drawings as set forth in
the ‘666 Patent, general and subject matter specific dictionaries, and the prior art now of record
to determine if FP#1 provides a description sufficient to inform one of ordinary skill in this
particular art that FP#1 denotes a particular structure.

Third, the Examiner finds that “processor” is structure. However the claimed

“processor” as set forth in FP#1 has a particular configuration (i.e. it is “configured to execute
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instructions [and perform the claimed functions]”). In light of the claimed ‘configuration,' the
Examiner concludes that the claimed “processor” is not a generic computer processor or a
general purpose computer but a particular processor requiring special programming since the

ERIN43

three claimed “generating...,” “applying ...” and “mixing...” functions as set forth in FP#1
cannot be performed by a general purpose processor or computer.

In light of the above, the Examiner concludes that the phrase “processor configured to
execute instructions [and perform the claimed functions]” is a generic placeholder. Because

“processor” is merely a generic placeholder, the Examiner concludes that Functional Phrase #1

meets invocation Prong (A).

ii. 3 Prong Analysis: Invocation Prong (B)

Based upon a review of the Functional Phrase #1, the Examiner finds that for Functional
Phrase #1, the claimed functions are:

generating an ambient sound signal from at least one of the first

microphone signal or the second microphone signal or a combination of both

signals;

--“Claim Function of FP#1” or “Function of FP#1.”

Additionally, the Examiner finds that because nothing in the written description of the
‘666 Patent contradicts the plain language as set forth in the Function of FP#1, Function of FP#1
will have their ordinary and accustomed meaning. Because Functional Phrase #1 includes the
Function of FP#1, the Examiner concludes that, Functional Phrase #1 meets invocation prong
(B).

iii. 3 Prong Analysis: Invocation Prong (C)

Based upon a review of Functional Phrase #1, the Examiner finds that Functional Phrase

#1 does not contain sufficient structure for performing the entire Function of FP#1. In fact, the
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Examiner finds that Functional Phrase #1 recites very little structure (if any) for performing the
Function of FP#1.

Because Functional Phrase #1 does not contain sufficient structure for performing the
entire claimed function, the Examiner concludes that Functional Phrase #1 meets invocation
Prong (C).

Because Functional Phrase #1 meets the three prong analysis as set forth in MPEP § 2181

I, the Examiner concludes that Functional Phrase #1 invokes § 112 ] 6.

iv. Corresponding Structure or Materials

“The next step in construing a means-plus-function claim limitation is to look to the
specification and identify the corresponding structure for that function.” In re Aoyama, 656 F3d
1293, 99 USPQ2d 1936 (Fed. Cir. 2011) quoting Golight, Inc. v. Wal-Mart Stores, Inc., 355 F.3d
1327, 1333, 1334, [69 USPQ2d 1481, 1486] (Fed. Cir. 2004). “Under this second step, structure
disclosed in the specification is “corresponding' structure only if the specification or prosecution
history clearly links or associates that structure to the function recited in the claim.” In re
Aoyama, , 99 USPQ2d at 1939 quoting Med. Instrumentation & Diagnostics Corp. v. Elekta AB,
344 F.3d 1205, 1210, [68 USPQ2d 1263, 1267] (Fed. Cir. 2003).

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#1 is indicated below:

generating an ambient sound signal from at least one of the first microphone signal or
the second microphone signal or a combination of both signals (Fig. 8 and associated
descriptions, see the enclosed Fig. 8, generating an ambient sound signal is generating a
background noise level. The algorithm includes Step 804 to Step 844 in Fig. 8 of the ‘666

Patent).
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-Fig. 8 shows the algorithm for the function “generating an ambient sound signal from at least
one of the first microphone signal or the second microphone signal or a combination of both
signals.” The Background Noise Level (BNL) obtained at 844 in Fig. 8 is the ambient sound

signal.

(2) Functional Phrase #2

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal;

--“Functional Phrase #2” or “FP#2” as recited in e.g. claim 1.

i-iili. 3 Prong Analysis: Invocation Prong (A)-(C)
3-Prong analysis similar to that performed for FP#1 is also performed for FP#2. The

Examiner concludes that FP#2 also invoke § 112 ] 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#2 is indicated below:

applying an ambient sound gain to the ambient sound signal to generate a modified
ambient sound signal (col. 12, lines 53-61, Fig. 9, “The AGC coefficient calculation 932
calculates gains for the Audio Content signal and ASM signal from the Automatic Gain Control
steps 928 and 936 (for the Audio Content and ASM signals, respectively). AGC coefficient
calculation 932 may use a default preferred SNR 938 or a user-preferred SNR 934 in its

calculation. After the ASM signal and Audio content signal have been processed by the AGCs
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928 and 936, the two signals are mixed at step 940.” The background noise level BNL 922 is
outputted to Earcanal SNR 920, which is output to AGC coefficient calculation 932, the gains

have to be obtained first for applying the gains).
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-Fig. 9 of the ‘666 Patent showing the algorithm for “applying an ambient sound gain to the
ambient sound signal to generate a modified ambient sound signal.” The algorithm can be
summarized as: 1) BNL is obtained at 922; ii) gains are calculated at 932 based on BNL;

iii) Signals are processed by the calculated gains at 928 and 936 based on the signal type.

(3) Functional Phrase #3

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

mixing the modified ambient sound signal with an audio content signal to
generate a mixed audio signal.

--“Functional Phrase #3” or “FP#3” as recited in e.g. claim 1.

i-ili. 3 Prong Analysis: Invocation Prong (A)-(C)
3-Prong analysis similar to that performed for FP#1 is also performed for FP#3. The

Examiner concludes that FP#3 also invoke § 112 ] 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#3 is indicated below:

mixing the modified ambient sound signal with an audio content signal to generate a
mixed audio signal (col. 12, lines 53-60, algorithm of mixing is known in the art, 940 in Fig. 9,
“After the ASM signal and Audio content signal have been processed by the AGCs 928 and 936,

the two signals are mixed at step 9407).
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(4) Functional Phrase #4

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

sending the mixed audio signal to the speaker.

--“Functional Phrase #4” or “FP#4” as recited in e.g. claim 1.

i-ili. 3 Prong Analysis: Invocation Prong (A)-(C)
3-Prong analysis similar to that performed for FP#1 is also performed for FP#4. The

Examiner concludes that FP#4 also invoke § 112 ] 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#4 is indicated below:

sending the mixed audio signal to the speaker (col. 12, line 62-col. 13, line 4, a safe-level
check is performed when sending. “At step 942, a safe-level check determines if the resulting
mixed signal is too high, if it were reproduced with the ECR 125 as shown in block 944. The
safe-level check can use information regarding the user's listening history to determine if the
user's sound exposure is such that it may cause a temporary or a permanent hearing threshold
shift. If such high levels are measured, then the safe-level check reduces the signal level of the
mixed signals via a feedback path to step 940. The resulting audio signal generated after step 942

is then reproduced with the ECR 125.7).

5) “Functional Phrase #5

where the operations further comprise
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detecting an acute sound by analyzing at least one of the first microphone
signal or the second microphone signal or a combination of both signals; and
determining whether the acute sound is a user's voice by analyzing at least
one of the first microphone signal or the second microphone signal or a
5 combination of both signals.

--“Functional Phrase #5” or “FP#5” as recited in e.g. claim 2.
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i-iii. 3 Prong Analysis: Invocation Prong (A)-(C)
3-Prong analysis similar to that performed for FP#1 is also performed for FP#5. The

Examiner concludes that FP#5 also invoke § 112 ] 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#5 is indicated below:

detecting an acute sound by analyzing at least one of the first microphone signal or the
second microphone signal or a combination of both signals (col. 10, lines 26-40, Fig. 5); and

determining whether the acute sound is a user's voice by analyzing at least one of the first
microphone signal or the second microphone signal or a combination of both signals (col. 8,
lines 36-42, “the processor 206 can perform a correlation analysis on at least two microphones to
determine whether the sound source is internal (e.g., the user) or external (e.g., an object other
than the user).” Fig. 5, col. 10, lines 8-11, “Fig. 5 describes a method 500 for Source Proximity
Detection (SPD) to determine if the Acute sound detected was created by the User’s voice

operating the earpiece 100.”).

6) “Functional Phrase #6

where the operations further comprise: determining whether the acute
sound is a warning sound or siren by analyzing the spectrum of at least one of the
first microphone signal or the second microphone signal or a combination of both

signals.

--“Functional Phrase #6” or “FP#6” as recited in e.g. claim 3.

i-iii. 3 Prong Analysis: Invocation Prong (A)-(C)
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3-Prong analysis similar to that performed for FP#1 is also performed for FP#6. The

Examiner concludes that FP#6 also invoke § 112 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#6 is indicated below:

determining whether the acute sound is a warning sound or siren by analyzing the
spectrum of at least one of the first microphone signal or the second microphone signal or a
combination of both signals (col. 5, lines 40-46, col. 7, lines 50-58, “the earpiece 100 looks for
temporal and spectral characteristics in the ambient sound for detecting acute sounds. For
instance, as will be explained ahead, the processor 206 looks for an abrupt change in the Sound
Pressure Level (SPL) of an ambient sound across a small time period. The processor 206 can
also detect abrupt magnitude changes across frequency sub-bands (e.g. filter-bank, FFT, etc.).
Notably, the processor 206 can search for on-sets (e.g., fast rising amplitude wave-front) of an
acute sound or other abrupt feature characteristics without initially attempting to initially identify
or recognize the sound source. That is, the processor 206 is actively listening for a presence of

acute sounds before identifying the type of sound source.”.)

7) “Functional Phrase #7

where the operations further comprise: adjusting the mixed audio signal
when the user's voice is detected.

--“Functional Phrase #7” or “FP#7” as recited in e.g. claim 8.

i-iili. 3 Prong Analysis: Invocation Prong (A)-(C)
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3-Prong analysis similar to that performed for FP#1 is also performed for FP#7. The

Examiner concludes that FP#7 also invoke § 112 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#7 is indicated below:

adjusting the mixed audio signal when the user's voice is detected (col. 8, lines 44-50,
“the processor 206 determines that the acute sound is a result of the user speaking, the processor
206 does not activate a pass-through mode, since this is not considered an external warning
sound. The pass-through mode permits ambient sound detected at the ASM 111 to be transmitted
directly to the ear canal.” Not passing the acute sound is adjusting the mixed audio signal. Also
see 942 in Fig. 9 which adjusts the mixed signal before sending it to the ECR 125 or the

speaker).

VI. PATENTABLE/CONFIRMED SUBJECT MATTER
Claims 1-11 are patentable/confirmed.
The following is an examiner’s statement of reasons for confirmation:
FP#1-FP#4 in claim 1 invoke § 112 { 6 and claims 2-11 depend on claim 1. FP#1-FP#4
in claim 1 recites, among other things,

generating an ambient sound signal from at least one of the first
microphone signal or the second microphone signal or a combination of both
signals;

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal;

mixing the modified ambient sound signal with an audio content signal to
generate a mixed audio signal; and

sending the mixed audio signal to the speaker.
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The corresponding structure/algorithm of the function “generating an ambient sound
signal...” is described in Fig. 8 and in description in association with Fig. 8 as indicated above in
the Section of “Claim Interpretation.”

The corresponding structure/algorithm of the function “applying an ambient sound gain
to the ambient sound signal to generate a modified ambient sound signal” is described in col. 12,
lines 53-61 and in association with 932, 928 and 936 in Fig. 9 as indicated above in the Section
of “Claim Interpretation.”

The corresponding structure/algorithm of the function “mixing the modified ambient
sound signal with an audio content signal to generate a mixed audio signal” is described in col.
12, lines 53-60 and in association with 940 in Fig. 9 as indicated above in the Section of “Claim
Interpretation.”

The corresponding structure/algorithm of the function “sending the mixed audio signal to
the speaker” is described in col. 12, line 62-col. 13, line 4 and in association with 942 in Fig. 9 as
indicated above in the Section of “Claim Interpretation.”

The prior art on the record including Nemirovski, Rast, Dijkstra, Victorian, Van Dorn,
Beasley and Andrea or a combination thereof fails to teach the corresponding structure/algorithm
of “generating an ambient sound signal from at least one of the first microphone signal or the
second microphone signal or a combination of both signals” identified above and the
structure/algorithm of “applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal” identified above.

Specifically, Nemirovski discloses “filter[ing]” or “mathematically remov[ing]” the noise
detected by external microphone 54 from the internal signal to isolate the initiating action

(15:48- 67). Nemirovski also discloses or suggests filtering or mathematically removing the
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noise detected by internal microphone 34 from the external signal from external microphone 54
“to derive a signal of externally generated sounds.” (16:1-7). However these steps performed by
Nemirovski are different from steps 804-844 in Fig. 8 of the ‘666 Patent. Further, neither
Nemirovski nor Rast discloses using the ambient sound signal generated from the algorithm
5  described in steps 804-844 of Fig. 8 of the ‘666 Patent to calculate gains and then process the
signals by the calculated gains based on a signal type. Even further, neither Nemirovski nor Rast
performs the safe-level check described in col. 12, line 62-col. 13, line 4 of the ‘666 Patent when
sending mixed audio signal to speaker.
Similarly, Victorian discloses processor 460 includes a “speech recognition module” that
10 enhances” the converted ambient sound signal to “improved the signal-to-noise ratio” (] 0030,
0052). However, Victorian fails to disclose algorithm described in steps 804-844 of Fig. 8 of
the *666 Patent to generate ambient sound signal. Further, neither Victorian nor Dijkstra nor
Beasley discloses using the ambient sound signal generated from the algorithm described in steps
804-844 of Fig. 8 of the ‘666 Patent to calculate gains and then process the signals by the
15  calculated gains based on a signal type. Even further, neither Victorian nor Dijkstra nor Beasley
performs the safe-level check described in col. 12, line 62-col. 13, line 4 of the ‘666 Patent when

sending mixed audio signal to speaker.

VII. NOTICE RE PATENT OWNER'S CORRESPONDENCE ADDRESS

20 37 C.F.R. § 1.33(c) states:

{cy All notices, official letters, and other comnmunications for the patent owner or owners in a
reexamination or supplemental examination proceeding will be directed to the correspondence
address in the patent file.
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Art Unit: 3992

The correspondence address for any pending reexamination proceeding not having the
same correspondence address as that of the patent is, by way of this revision to 37 C.F.R. §

1.33(c), automatically changed to that of the patent file as of the effective date.

This change is effective for any reexamination proceeding which is pending before the
Office as of May 16, 2007, including the present reexamination proceeding, and to any
reexamination proceeding which is filed after that date.

Parties are to take this change into account when filing papers, and direct
communications accordingly.

In the event the patent owner's correspondence address listed in the papers (record) for
the present proceeding is different from the correspondence address of the patent, it is strongly
encouraged that the patent owner affirmatively file a Notification of Change of Correspondence
Address in the reexamination proceeding and/or the patent (depending on which address patent
owner desires), to conform the address of the proceeding with that of the patent and to clarify the
record as to which address should be used for correspondence.

Telephone Numbers for reexamination inquiries:

Reexamination (571) 272-7703

VIII. CONCLUSION

Extensions of time under 37 C.F.R. § 1.136(a) will not be permitted in these proceedings
because the provisions of 37 C.F.R. § 1.136 apply only to “an applicant” and not to parties in a
reexamination proceeding. Additionally, 35 U.S.C. 305 requires that ex parte reexamination
proceedings “will be conducted with special dispatch” (37 C.F.R. § 1.550(a)). Extensions of time

in ex parte reexamination proceedings are provided for in 37 C.F.R. § 1.550(c).
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Patent owner is reminded of the continuing responsibility under 37 C.F.R. § 1.565(a), to
apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving the
‘666 Patent throughout the course of this reexamination proceeding. See MPEP §§ 2207, 2282
and 2286. The third-party requester is similarly apprised of the ability to disclose such

5  proceedings.
Registered users of EFS-Web may alternatively submit correspondence via the electronic

filing system at hitps:/fets.uspiogovictle/nwportaliels-registered

Signed:

10 /YUZHEN GE/
Primary Examiner, Art Unit 3992

15

Conferees:

/COLIN M LAROSE/

Primary Examiner, Art Unit 3992
20
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Reexamination Application/Control No. Applicant(s)/Patent Under Reexamination
LT
Certificate Date Certificate Number
C-1

Requester Correspondence Address: (]  Patent Owner Third Party

Arnold & Porter Kaye Scholer LLP
601 Massachusetts Ave, NW
Washington, D.C. 20001

LITIGATION REVIEW NGl 03 March 2023
{(examiner initials) (date)
Case Name Director Initials

2:22¢cv53, Station Techiya, Llc et al V. Samsung Electronics Co., Ltd. et al,
US Dist Court, Texas Eastern, open

.2:21¢cv413 Station Techiya, Lic et al V. Samsung Electronics Co., Ltd. et al
, US Dist Court, Texas Eastern, open

COPENDING OFFICE PROCEEDINGS

TYPE OF PROCEEDING NUMBER

None

YUZHEN GE/
Primary Examiner, Art Unit 3992

U.S. Patent and Trademark Office DOC. CODE RXFILJKT
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |q,19 169 11244666
H m ““| Examiner Art Unit
YUZHEN GE 3992
CPC
Symbol Type Version
G10K F 2018-01-01
G10K | 2013-01-01
HO4R | 2013-01-01
HO4R | 2013-01-01
HO4R | 2013-01-01
HO4R | 2013-01-01
HO4R | 2013-01-01
HO4R A 2013-01-01
HO4R A 2013-01-01
HO4R A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 11
/YUZHEN GE/ 05 August 2023 . . -
Primary Examiner, Art Unit 3992 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office
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Issue Classification |q,19 169 11244666

H m ““| Examiner Art Unit
YUZHEN GE 3992

INTERNATIONAL CLASSIFICATION
CLAIMED

G10K
HO4R
HO4R
G10K
HO4R

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 11
/YUZHEN GE/ 05 August 2023 . . -
Primary Examiner, Art Unit 3992 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20230315

Page 2 of 3

Exhibit 1009
Page 1269 of 2198




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

Issue Classification |q,19 169 11244666

H m ““| Examiner Art Unit
YUZHEN GE 3992

Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([ R.1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 11
/YUZHEN GE/ 05 August 2023 . . -
Primary Examiner, Art Unit 3992 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20230315
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 90/019,169 11244666
L
YUZHEN GE 3992
CPC - Searched*
Symbol Date Examiner
H04R29/001;H04R1/1083,1016; H04R3/002,005;G10K11/17827,002 03/21/2023 YG/
: HO4R2499/11; HO4R2225/41; HO4R2460/05;
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
v%?;;)?)v;??otrht?] éll% gés};)ge?]f[ .the 666 Patent or underlying patent file 03/01/2023 YG/
Reviewed the result of litigation search of the '666 Patent 03/02/2023 YG/
Reviewed IPR2022-01099 03/01/2023 YG/
Reviewed P-TACTS system for any reexams or an AlA proceedings 03/01/2023 YG/

on the patent. None was found.

Reviewed PDP (Patent Data Portal) for continuity data. 03/01/2023 YG/
Reviewed the reexamed file wrapper 90/019169. 03/03/2023 YG
Updated the above search. 08/05/2023 YG/

YUZHEN GE/
Primary Examiner, Art Unit 3992

U.S. Patent and Trademark Office
Page 1 of 2
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Search Notes 90/019,169 11244666
H““H““ “”“l ‘ “‘ ‘l“ - s
YUZHEN GE 3992
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
[YUZHEN GE/
Primary Examiner, Art Unit 3992
U.S. Patent and Trademark Office Part of Paper No.: 20230315
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Bibliographic Data
Application No: 90/01 9, 169

Foreign Priority claimed: O Yes @ No
35 USC 119 (a-d) conditions met: D Yes D No D Met After Allowance
Verified and Acknowledged: l/YUZHEN GE/ ||
Examiner's Signature Initials
Title: II\{A]?PTI{IO?)DUIél;?O EEVICE FOR ACUTE SOUND DETECTION AND
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
02/24/2023 381 3992 0027071.00133
RULE
APPLICANTS
INVENTORS
11244666,

STATON TECHIYA, LLC (Assignee), DELRAY BEACH, FL, UNITED STATES
ARNOLD & PORTER KAYE SCHOLER LLP (3rd Pty Req), WASHINGTON, DC, UNITED STATES
CONTINUING DATA
This application is a REX of 16987396 08/07/2020 PAT 11244666
16987396 is a CON of 16669490 10/30/2019 PAT 10810989
16669490 is a CON of 16193568 11/16/2018 PAT 10535334
16193568 is a CON of 14574589 12/18/2014 PAT 10134377
14574589 is a CON of 12017878 01/22/2008 PAT 8917894
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FOREIGN APPLICATIONS
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STATE OR COUNTRY

ADDRESS
Akerman LLP
777 South Flagler Drive
Suite 1100 West Tower
West Palm Beach, FL 33401
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FILING FEE RECEIVED
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o EXNIDIL PAT-B

Doc code: ID

Doc description: Information Disclosure Statement (IDS) Filed

90/019,169 — GAU: 3992

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor ‘ Steven Wayne Goldstein
STATEMENT BY APPLICANT Art Unit |
( Not for submission under 37 CFR 1.99)
Examiner Name |
Attorney Docket Number |CONT-16669490
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
s Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 B638239 P014-01-28 FFabien Cases et al.
2 5226389 P001-05-01 Jerome H. Lemelson et al.
3 B514100 P013-08-20 [Youiji Yamashita
4 8493204 P013-07-23 Adrian Wong, et al.
5 0648436 P017-05-09 Doppler Labs, Inc.
6 0041545 P015-05-26 Eric Allen Zelepugas
7
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Y.G./
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Receipt date: 02/24/2023 , —_ 90/019,169 — GAU: 3992

IZXHIDII |J/'\ | 'b Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Steven Wayne Goldstein
Art Unit |
Examiner Name ‘

Attorney Docket Number | CONT-16669430

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear

1 20170124847 P017-05-04 BSigh, LLC

2 0060253282 P006-11-09 Gerhard Uwe Schmidt et al.

3 20140185828 P014-07-03 Cellco Partnership

4 20020135485 P002-09-26 Kaoru Arakawa

5 720100136950 P010-06-03 Frik Johan Vendel Backlund et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code4| Date PR Passages or Relevant
Document .
Figures Appear
1
2

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Y.G./
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Receipt date: 02/24/2023 , —_ 90/019,169 — GAU: 3992

IZXHIDII |J/'\ | 'b Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Steven Wayne Goldstein
Art Unit |
Examiner Name ‘

Attorney Docket Number | CONT-16669430

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature || /YUZHEN GE/ Date Considered ‘ 08/05/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 9 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Y.G./
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
90/019,169 02/24/2023 11244666 0027071.00133 7859
150139 7590 09/07/2023 | EXAMINER
Akerman LLP
777 South Flagler Drive GE, YUZHEN
Suite 1100 West Tower
West Palm Beach, FL 33401 | ART UNIT | PAPER NUMBER
3992
| MAIL DATE | DELIVERY MODE
09/07/2023 PAPER

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

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

DO NOT USE IN PALM PRINTER

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)

ARNOLD & PORTER KAYE SCHOLER LLP
601 MASSACHUSETTS AVE., NW
WASHINGTON, DC 20001-3743

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM

REEXAMINATION CONTROL NO. 90/019,169 .
PATENT UNDER REEXAMINATION 11244666 .

ART UNIT 3992.

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parfe reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(g)).

PTOL-465 (Rev.07-04)

Exhibit 1009
Page 1278 of 2198



Corrected Control No. Patent Under Reexamination
Notice of Intent fo Issue 90/019,169 11244666
Ex Parte Reexamination Certificate |Examiner Art Unit | AlA Status
YUZHEN GE 3992 No

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

1. Prosecution on the merits is (or remains) closed in this ex parfe reexamination proceeding. This proceeding is
subject to reopening at the initiative of the Office or upon petition. C£ 37 CFR 1.313(a). A Certificate will be
issued in view of
(a) [ Patent owner's communication(s) filed:

(b) (J Patent owner's failure to file an appropriate timely response to the Office action mailed:
(c) (1 Patent owner's failure to timely file an Appeal Brief (37 CFR 41.31).
(d) (O The decision on appeal by the [} Board of Patent Appeals and Interferences (] Court dated

(e) = Other: reexamed claims 1-11 are confirmed based on invoking 35 USC 112 6th paragraph.

2. The Reexamination Certificate will indicate the following:
(a) Change in the Specification: (] Yes No
(b) Change in the Drawing(s): []Yes No
(c) Status of the Claim(s):

(1) Patent claim(s) confirmed: 1-11.

(2) Patent claim(s) amended (including dependent on amended claim(s)):
(3) Patent claim(s) canceled:

(4) Newly presented claim(s) patentable:

(5) Newly presented canceled claims: .

(6) Patent claim(s) (] previously (] currently disclaimed:

(7) Patent claim(s) not subject to reexamination:

3. [0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

4. Note the attached statement of reasons for patentability and/or confirmation. Any comments considered
necessary by patent owner regarding reasons for patentability and/or confirmation must be submitted promptly
to avoid processing delays. Such submission(s) should be labeled: "Comments On Statement of Reasons for
Patentability and/or Confirmation."

[ Note attached NOTICE OF REFERENCES CITED (PTO-892).
Note attached LIST OF REFERENCES CITED (PTO/SB/08 or PTO/SB/08 substitute).
{1 The drawing correction request filed on is: (Japproved [Jdisapproved.

(] Acknowledgment is made of the priority claim under 35 U.S.C. § 119(a)-(d) or (f).
a) JAIl b) (] Some* ¢) (JNone of the certified copies have
(Jbeen received.
(Jnot been received.
(Obeen filed in Application No. .
(been filed in reexamination Control No.
((been received by the International Bureau in PCT Application No.

©® N o o»

* Certified copies not received: ___
9. [0 Note attached Examiner's Amendment.
10.(] Note attached Interview Summary (PTO-474).
11.(3Other: _____.

All correspondence relating to this reexamination proceeding should be directed to the Central Reexamination
Unit at the mail, FAX, or hand-carry addresses given at the end of this Office action.

YUZHEN GE/
Primary Examiner, Art Unit 3992

cc: Requester (if third party requester)

U.S. Patent and Trademark Office
PTOL-469 (Rev. 08-13) Notice of Intent to Issue Ex Parte Reexamination Certificate Part of Paper No. 20230315
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Art Unit: 3992

CORRECTED NOTICE OF INTENT ISSUE EX PARTE REEXAMINATION
CERTIFICATE (NIRC)

This corrected NIRC is being remailed to include all conferees’ signatures

which were inadvertently not included on the NIRC mailed September 5, 2023.

EX PARTE REEXAMINATION OF US PATENT 11,244,666

I. ACKNOWLEDGMENTS

On Feb. 24, 2023, Third Party Requester (“Requester”) filed a request (“Request”) for
ex parte reexamination of claims 1-11 (“Requested Claims”) of US Patent 11,244,666 (“the
‘666 Patent”) which issued to Goldstein et al with title “METHOD AND DEVICE FOR
ACUTE SOUND DETECTION AND REPRODUCTION.” The ‘666 Patent was filed on Aug.
7, 2020 with application number 16/987,396 (“the 396 Application”) and issued on Feb. 8, 2022
with claims 1-11.

On May 23, 2023, the Office mailed an order (“2023 Order”) granting reexamination of
claims 1-11 of the ‘666 Patent.

A Patent Owner’s statement has not been received after two months that the

reexamination is ordered.

II. PRIORITY CLAIMS
This section is the same as that in the 2023 Order.
Based upon a review of the ‘666 Patent, the Examiner finds that the ‘666 Patent or the
396 Application claims the following domestic priority:
It is a continuation of and claims priority to U.S. patent application Ser. No. 16/669,490,

filed 30 Oct. 2019, which is a continuation of and claims priority to U.S. patent application Ser.
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No. 16/193,568, filed 16 Nov. 2018, now U.S. Pat. No. 10,535,334, which is a continuation of
and claims priority to U.S. patent application Ser. No. 14/574,589, filed on Dec. 18, 2014, now
U.S. Pat. No. 10,134,377, which claims priority to and is a continuation of U.S. patent
application Ser. No. 12/017,878, filed on Jan. 22, 2008, now U.S. Pat. No. 8,917,894, which
claims the benefit of U.S. Provisional Patent Application Ser. No. 60/885,917, filed on Jan. 22,
2007.

The 666 Patent does not claim any foreign priority.

Because the effective filing date of the ‘666 Patent is not on or after March 16, 2013, the
AIA First Inventor to File (“AIA-FITF”) provisions do not apply and instead the earlier ‘First to

Invent’ provisions apply.

I1. PRIOR OR CONCURRENT PROCEEDINGS
This section is the same as that in the 2023 Order.

Based upon Examiner’s review of the ‘666 Patent itself, the Request, and its prosecution
history, the Examiner finds that there are no prior or concurrent ex parte or supplemental
reexaminations for the ‘666 Patent.

There was a petition for inter partes review, i.e., IPR2022-01099, filed on June 9, 2022
which was not instituted by PTAB (Decision Denying Institution of IPR2022-01099, pp. 16-19,

24-25 and 29-30).

IV. REFERENCES
i. US Patent 6,647,368 to Nemirovski, filed on Jul. 2, 2001 and issued on

Nov. 11, 2003.
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15

il. US Patent Application Publication 2001/0046304 A1 to Rast, filed on Apr.
24,2001 and issued on Nov. 29, 2001.

iii. European Patent Application Publication No. EP1640972A1 to Dijkstra
et al (“Dijkstra”), filed on Dec. 23, 2005 and published on March 29, 2006.

iv. U.S. Patent Application Publication No. 2004/0047486A1 to Van Doorn et
al (“Van Doorn”), filed on Sep. 6, 2002, published on Mar. 11, 2004.

V. European Patent Application Publication No. EP1519625A2 to Victorian
et al (“Victorian”), filed on Sep. 13, 2004 and published on March 3, 2005.

Vi. U.S. Patent Application Publication No. 2006/0153394A1 (“Beasley”)
filed on Jan. 10, 2006, published on Jul. 13, 2006.

vii. U.S. Patent No. 5,251,263 to Andrea et al (“Andrea”), issued on Oct. 5,
1993.

viii.  U.S. Patent No. 7,903,826 to Boersma, filed on Mar. 8, 2006, issued on

Mar. 8, 2011.

V. CLAIM INTERPRETATION
Lexicographic Definitions

After careful review of the original specification and unless expressly noted otherwise by

the Examiner, the Examiner cannot locate any lexicographic definitions in the original

20  specification with the required clarity, deliberateness, and precision. Because the Examiner

cannot locate any lexicographic definitions in the original specification with the required clarity,

deliberateness, and precision the Examiner concludes the Patent Owner is not their own

lexicographer. See MPEP § 2111.01 IV.
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B. 'Sources' for the 'Broadest Reasonable Interpretation'

For terms not lexicographically defined by Patent Owner, the Examiner hereby adopts the
following interpretations under the broadest reasonable interpretation standard. In other words,
the Examiner has provided the following interpretations simply as express nofice of how she is
interpreting particular terms under the broadest reasonable interpretation standard. Additionally,
these interpretations are only a guide to claim terminology since claim terms must be interpreted
in context of the surrounding claim language.! In accordance with In re Morris, 127 F.3d 1048,
1056, 44 USPQ2d 1023, 1029 (Fed. Cir. 1997), the Examiner points to these other “sources” to
support her interpretation of the claims. Finally, the following list is not intended to be
exhaustive in any way:

1. Processor: "1: one that processes 2. a: (1) a computer (2) The part of a computer
system that operates on data — called also a central processing unit b : a computer program (as a
compiler) that puts another program into a form acceptable to the computer " Microsoft Press

Computer Dictionary , 2nd Edition, Microsoft Press, Redmond, WA, 1994.

2. Controller: A device that controls the operation of another device by relaying
information to that device, the controller potentially a processor or computer. Newton' s

Telecom Dictionary, 14th Expanded Edition, Telecom Books, October 1998.

3. Configuration: “(C) The physical and logical elements of an information processing

system, the manner in which they are organized and connected, or both. Note: May refer to a

! While most interpretations are cited because these terms are found in the claims, the Examiner may have provided
additional interpretations to help interpret words, phrases, or concepts found in the interpretations themselves, the
instant patent, or in the prior art.
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hardware configuration or software configuration.” The Authoritative Dictionary of IEEE

Standards Terms, 7th Ed., IEEE, Inc., New York, NY, 12/2000.

4. Microphone: “ An electroacoustic transducer that responds to sound waves and

delivers essentially equivalent electric waves.” The Authoritative Dictionary of IEEE Standards

Terms, 7th Ed., IEEE, Inc., New York, NY, 12/2000.

5. Earphone: “An electroacoustic transducer intended to be closely coupled acoustically
to the ear.” The Authoritative Dictionary of IEEE Standards Terms, 7th Ed., IEEE, Inc., New
York, NY, 12/2000.

6. Background noise level: ambient sound level. “7he processor 206 estimates a
background noise level from the ambient sound received at the ASM 111, and adjusts the audio
level of delivered audio content (e.g., music, cell phone audio) to maintain a constant signal
(e.g., audio content) to noise level (e.g., ambient sound).” Col. 7, lines 13-24, the ‘666 Patent.

7. Microphone port: The opening of the microphone that detects or receives sound

waves. See below.

-Fig. 1 of the ‘666 Patent.
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The term “microphone port” was added during the original prosecution of the ‘666 Patent
in the Aug 2021 Response. Referencing Fig. 1, Applicant stated:
The support for the clarification can be found in at least Figures 1 and 2 of the
present application, where the second microphone is often referred to as an ear
canal microphone (ECM) since it samples the acoustic environment that is closer
to the ear canal region. This region is more useful in determining the noise that is
to reach the user’s tympanic membrane (hence amended claim 15). Where the
terms “face toward” and “face away” can be interpreted as an orientation of
an axis running through the middle of the port intersecting with a user
or not, respectively. This can be seen in the non limiting example of Figure 1
where the ASM faces away (i.e., measures in a direction away) from the user, and
the ECM 123 faces toward it (i.e., measure in a direction toward the user).

-Applicant’s Remarks, Aug. 4, 2021, pp. 6-7, emphasis added with “the port” referring to
the opening of the microphone.

In other words, the microphone 111 is the first microphone and microphone 123 is
the second microphone. The opening of microphone 111 that is used to detect or measure
sound waves in a direction away from the user is the first microphone port because it
faces (or measures in a direction away) away from the user. The opening of microphone
123 that is used to measure sound waves that faces (i.e., or measures in a direction)
toward the user is the second microphone port because it faces (or measures in a

direction) towards the user.

C. Claims Invoking 35 U.S.C. § 112 6'" Paragraph

A second exception to BRI is when a claimed phrase is interpreted in accordance with 35
U.S.C. § 112 6th paragraph (§ 112 §6). See MPEP § 2181 et seq. To invoke § 11296, a
claimed phrase must meet the three (3) prong analysis as set forth in MPEP § 2181 I. The
following phrases will be analyzed to determine if the claimed phrases invoke § 112 6. If a

phrase invokes § 112 6, the corresponding structure or materials will also be determined. See
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MPEP §2181 1. See Williamson v. Citrix Online, L.L.C., 115 USPQ2d 1105, 1112 (Fed. Cir.
2015).

The Examiner has reviewed the Reexamined Claims of the ‘666 Patent and concludes
that based on the three-Prong analysis set forth in MPEP§ 2181 I, the following limitations or

functional phrases of the Reexamined Claims invokes § 112 § 6.

1) “Functional Phrase #1

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

generating an ambient sound signal from at least one of the first
microphone signal or the second microphone signal or a combination of both
signals;

--“Functional Phrase #1” or “FP#1” as recited in e.g. claim 1.

i 3 Prong Analysis: Invocation Prong (A)

As an initial matter, the Examiner finds that Functional Phrase #1 does not use the term
“means.” Therefore the issue arising under Invocation Prong (A) then becomes whether or not
FP#1, including the claimed “a processor configured to execute instructions [and perform the
claimed functions],” is a generic placeholder for “means.”

In assessing whether or not FP#1 invokes § 112 q 6, the Examiner must not only consider
the introductory phrase “processor,” but the entire FP#1. “In assessing whether the claim
limitation is in means-plus-function format, we do not merely consider the introductory phrase
(e.g., ‘mechanical control assembly' ) in isolation, but look to the entire passage including
functions performed by the introductory phrase. [Emphasis added.]” MTD Prods. Inc. v. lancu,

933 F.3d 1336, 1342 (Fed. Cir. 2019).
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Second, the Examiner has reviewed the original specification and drawings as set forth in
the ‘666 Patent, general and subject matter specific dictionaries, and the prior art now of record
to determine if FP#1 provides a description sufficient to inform one of ordinary skill in this
particular art that FP#1 denotes a particular structure.

Third, the Examiner finds that “processor” is structure. However the claimed
“processor” as set forth in FP#1 has a particular configuration (i.e. it is “configured to execute
instructions [and perform the claimed functions]”). In light of the claimed ‘configuration,' the
Examiner concludes that the claimed “processor” is not a generic computer processor or a
general purpose computer but a particular processor requiring special programming since the

ERIN13

three claimed “generating...,” “applying ...” and “mixing...” functions as set forth in FP#1
cannot be performed by a general purpose processor or computer.

In light of the above, the Examiner concludes that the phrase “processor configured to
execute instructions [and perform the claimed functions]” is a generic placeholder. Because

“processor” is merely a generic placeholder, the Examiner concludes that Functional Phrase #1

meets invocation Prong (A).

il 3 Prong Analysis: Invocation Prong (B)
Based upon a review of the Functional Phrase #1, the Examiner finds that for Functional
Phrase #1, the claimed functions are:
generating an ambient sound signal from at least one of the first
microphone signal or the second microphone signal or a combination of both
signals;
--“Claim Function of FP#1” or “Function of FP#1.”

Additionally, the Examiner finds that because nothing in the written description of the

‘666 Patent contradicts the plain language as set forth in the Function of FP#1, Function of FP#1
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will have their ordinary and accustomed meaning. Because Functional Phrase #1 includes the
Function of FP#1, the Examiner concludes that, Functional Phrase #1 meets invocation prong
(B).

iii. 3 Prong Analysis: Invocation Prong (C)

Based upon a review of Functional Phrase #1, the Examiner finds that Functional Phrase
#1 does not contain sufficient structure for performing the entire Function of FP#1. In fact, the
Examiner finds that Functional Phrase #1 recites very little structure (if any) for performing the
Function of FP#1.

Because Functional Phrase #1 does not contain sufficient structure for performing the
entire claimed function, the Examiner concludes that Functional Phrase #1 meets invocation
Prong (C).

Because Functional Phrase #1 meets the three prong analysis as set forth in MPEP § 2181

I, the Examiner concludes that Functional Phrase #1 invokes § 112 q 6.

iv. Corresponding Structure or Materials

“The next step in construing a means-plus-function claim limitation is to look to the
specification and identify the corresponding structure for that function.” In re Aoyama, 656 F3d
1293, 99 USPQ2d 1936 (Fed. Cir. 2011) quoting Golight, Inc. v. Wal-Mart Stores, Inc., 355 F.3d
1327, 1333, 1334, [69 USPQ2d 1481, 1486] (Fed. Cir. 2004). “Under this second step, structure
disclosed in the specification is ‘corresponding' structure only if the specification or prosecution
history clearly links or associates that structure to the function recited in the claim.” Inre
Aoyama, , 99 USPQ2d at 1939 quoting Med. Instrumentation & Diagnostics Corp. v. Elekta AB,

344 F.3d 1205, 1210, [68 USPQ2d 1263, 1267] (Fed. Cir. 2003).
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Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#1 is indicated below:
generating an ambient sound signal from at least one of the first microphone signal or
the second microphone signal or a combination of both signals (Fig. 8 and associated
5 descriptions, see the enclosed Fig. 8, generating an ambient sound signal is generating a
background noise level. The algorithm includes Step 804 to Step 844 in Fig. 8 of the ‘666

Patent).
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-Fig. 8 shows the algorithm for the function “generating an ambient sound signal from at least
one of the first microphone signal or the second microphone signal or a combination of both
signals.” The Background Noise Level (BNL) obtained at 844 in Fig. 8 is the ambient sound

signal.

(2) Functional Phrase #2

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal;

--“Functional Phrase #2” or “FP#2” as recited in e.g. claim 1.

i-iii. 3 Prong Analysis: Invocation Prong (A)-(C)
3-Prong analysis similar to that performed for FP#1 is also performed for FP#2. The

Examiner concludes that FP#2 also invoke § 112 § 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#2 is indicated below:

applying an ambient sound gain to the ambient sound signal to generate a modified
ambient sound signal (col. 12, lines 53-61, Fig. 9, “The AGC coefficient calculation 932
calculates gains for the Audio Content signal and ASM signal from the Automatic Gain Control
steps 928 and 936 (for the Audio Content and ASM signals, respectively). AGC coefficient
calculation 932 may use a default preferred SNR 938 or a user-preferred SNR 934 in its

calculation. After the ASM signal and Audio content signal have been processed by the AGCs
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-Fig. 9 of the ‘666 Patent showing the algorithm for “applying an ambient sound gain to the
ambient sound signal to generate a modified ambient sound signal.” The algorithm can be
summarized as: i) BNL is obtained at 922; ii) gains are calculated at 932 based on BNL;

iii) Signals are processed by the calculated gains at 928 and 936 based on the signal type.

(3) Functional Phrase #3

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

mixing the modified ambient sound signal with an audio content signal to
generate a mixed audio signal.

--“Functional Phrase #3” or “FP#3” as recited in e.g. claim 1.

i-iii. 3 Prong Analysis: Invocation Prong (A)-(C)
3-Prong analysis similar to that performed for FP#1 is also performed for FP#3. The

Examiner concludes that FP#3 also invoke § 112 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#3 is indicated below:

mixing the modified ambient sound signal with an audio content signal to generate a
mixed audio signal (col. 12, lines 53-60, algorithm of mixing is known in the art, 940 in Fig. 9,
“After the ASM signal and Audio content signal have been processed by the AGCs 928 and 936,

the two signals are mixed at step 940”).
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(4) Functional Phrase #4

a processor that is configured to execute the instructions to perform
operations, wherein the processor is coupled to the first microphone, wherein the
processor is coupled to the second microphone, wherein the speaker is coupled to
the processor, and the operations comprising:

sending the mixed audio signal to the speaker.

--“Functional Phrase #4” or “FP#4” as recited in e.g. claim 1.

i-iii. 3 Prong Analysis: Invocation Prong (A)-(C)
3-Prong analysis similar to that performed for FP#1 is also performed for FP#4. The

Examiner concludes that FP#4 also invoke § 112 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#4 is indicated below:

sending the mixed audio signal to the speaker (col. 12, line 62-col. 13, line 4, a safe-level
check is performed when sending. “At step 942, a safe-level check determines if the resulting
mixed signal is too high, if it were reproduced with the ECR 125 as shown in block 944. The
safe-level check can use information regarding the user's listening history to determine if the
user's sound exposure is such that it may cause a temporary or a permanent hearing threshold
shift. If such high levels are measured, then the safe-level check reduces the signal level of the
mixed signals via a feedback path to step 940. The resulting audio signal generated after step 942

is then reproduced with the ECR 125.7).

®) “Functional Phrase #5

where the operations further comprise
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detecting an acute sound by analyzing at least one of the first microphone
signal or the second microphone signal or a combination of both signals; and
determining whether the acute sound is a user's voice by analyzing at least
one of the first microphone signal or the second microphone signal or a
5 combination of both signals.

--“Functional Phrase #5” or “FP#5” as recited in e.g. claim 2.
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i-iii. 3 Prong Analysis: Invocation Prong (A)-(C)
3-Prong analysis similar to that performed for FP#1 is also performed for FP#5. The

Examiner concludes that FP#5 also invoke § 112 § 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#5 is indicated below:

detecting an acute sound by analyzing at least one of the first microphone signal or the
second microphone signal or a combination of both signals (col. 10, lines 26-40, Fig. 5); and

determining whether the acute sound is a user's voice by analyzing at least one of the first
microphone signal or the second microphone signal or a combination of both signals (col. 8,
lines 36-42, “the processor 206 can perform a correlation analysis on at least two microphones to
determine whether the sound source is internal (e.g., the user) or external (e.g., an object other
than the user).” Fig. 5, col. 10, lines 8-11, “Fig. 5 describes a method 500 for Source Proximity
Detection (SPD) to determine if the Acute sound detected was created by the User’s voice

operating the earpiece 100.”).

6) “Functional Phrase #6

where the operations further comprise: determining whether the acute
sound is a warning sound or siren by analyzing the spectrum of at least one of the
first microphone signal or the second microphone signal or a combination of both
signals.

--“Functional Phrase #6” or “FP#6” as recited in e.g. claim 3.

i-iii. 3 Prong Analysis: Invocation Prong (A)-(C)
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3-Prong analysis similar to that performed for FP#1 is also performed for FP#6. The

Examiner concludes that FP#6 also invoke § 112 6.

iv. Corresponding Structure or Materials

Based upon a review of the ‘666 Patent itself, the Examiner concludes that the
corresponding structure/algorithms for FP#6 is indicated below:

determining whether the acute sound is a warning sound or siren by analyzing the
spectrum of at least one of the first microphone signal or the second microphone signal or a
combination of both signals (col. 5, lines 40-46, col. 7, lines 50-58, “the earpiece 100 looks for
temporal and spectral characteristics in the ambient sound for detecting acute sounds. For
instance, as will be explained ahead, the processor 206 looks for an abrupt change in the Sound
Pressure Level (SPL) of an ambient sound across a small time period. The processor 206 can
also detect abrupt magnitude changes across frequency sub-bands (e.g. filter-bank, FFT, etc.).
Notably, the processor 206 can search for on-sets (e.g., fast rising amplitude wave-front) of an
acute sound or other abrupt feature characteristics without initially attempting to initially identify
or recognize the sound source. That is, the processor 206 is actively listening for a presence of

acute sounds before identifying the type of sound source.”.)

) “Functional Phrase #7

where the operations further comprise: adjusting the mixed audio signal
when the user's voice is detected.

--“Functional Phrase #7” or “FP#7” as recited in e.g. claim 8.

i-iii. 3 Prong Analysis: Invocation Prong (A)-(C)
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3-Prong analysis similar to that performed for FP#1 is also performed for FP#7. The

Examiner concludes that FP#7 also invoke § 112 § 6.

iv. Corresponding Structure or Materials
5 Based upon a review of the ‘666 Patent itself, the Examiner concludes that the

corresponding structure/algorithms for FP#7 is indicated below:

adjusting the mixed audio signal when the user's voice is detected (col. 8, lines 44-50,
“the processor 206 determines that the acute sound is a result of the user speaking, the processor
206 does not activate a pass-through mode, since this is not considered an external warning

10 sound. The pass-through mode permits ambient sound detected at the ASM 111 to be transmitted

directly to the ear canal.” Not passing the acute sound is adjusting the mixed audio signal. Also
see 942 in Fig. 9 which adjusts the mixed signal before sending it to the ECR 125 or the

speaker).

15 VI. PATENTABLE/CONFIRMED SUBJECT MATTER
Claims 1-11 are patentable/confirmed.
The following is an examiner’s statement of reasons for confirmation:
FP#1-FP#4 in claim 1 invoke § 112 4 6 and claims 2-11 depend on claim 1. FP#1-FP#4
in claim 1 recites, among other things,

20 generating an ambient sound signal from at least one of the first
microphone signal or the second microphone signal or a combination of both
signals;

applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal;

25 mixing the modified ambient sound signal with an audio content signal to
generate a mixed audio signal; and

sending the mixed audio signal to the speaker.
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The corresponding structure/algorithm of the function “generating an ambient sound
signal...” is described in Fig. 8 and in description in association with Fig. 8 as indicated above in
the Section of “Claim Interpretation.”

The corresponding structure/algorithm of the function “applying an ambient sound gain
to the ambient sound signal to generate a modified ambient sound signal” is described in col. 12,
lines 53-61 and in association with 932, 928 and 936 in Fig. 9 as indicated above in the Section
of “Claim Interpretation.”

The corresponding structure/algorithm of the function “mixing the modified ambient
sound signal with an audio content signal to generate a mixed audio signal” is described in col.
12, lines 53-60 and in association with 940 in Fig. 9 as indicated above in the Section of “Claim
Interpretation.”

The corresponding structure/algorithm of the function “sending the mixed audio signal to
the speaker” is described in col. 12, line 62-col. 13, line 4 and in association with 942 in Fig. 9 as
indicated above in the Section of “Claim Interpretation.”

The prior art on the record including Nemirovski, Rast, Dijkstra, Victorian, Van Dorn,
Beasley and Andrea or a combination thereof fails to teach the corresponding structure/algorithm
of “generating an ambient sound signal from at least one of the first microphone signal or the
second microphone signal or a combination of both signals” identified above and the
structure/algorithm of “applying an ambient sound gain to the ambient sound signal to generate a
modified ambient sound signal” identified above.

Specifically, Nemirovski discloses “filter[ing]” or “mathematically remov[ing]” the noise
detected by external microphone 54 from the internal signal to isolate the initiating action

(15:48- 67). Nemirovski also discloses or suggests filtering or mathematically removing the

Exhibit 1009
Page 1299 of 2198



Application/Control Number: 90/019,169 Page 22
Art Unit: 3992

noise detected by internal microphone 34 from the external signal from external microphone 54
“to derive a signal of externally generated sounds.” (16:1-7). However these steps performed by
Nemirovski are different from steps 804-844 in Fig. 8 of the ‘666 Patent. Further, neither
Nemirovski nor Rast discloses using the ambient sound signal generated from the algorithm
5 described in steps 804-844 of Fig. 8 of the ‘666 Patent to calculate gains and then process the
signals by the calculated gains based on a signal type. Even further, neither Nemirovski nor Rast
performs the safe-level check described in col. 12, line 62-col. 13, line 4 of the ‘666 Patent when
sending mixed audio signal to speaker.
Similarly, Victorian discloses processor 460 includes a “speech recognition module” that
10 enhances” the converted ambient sound signal to “improved the signal-to-noise ratio”(ff] 0030,
0052). However, Victorian fails to disclose algorithm described in steps 804-844 of Fig. 8 of
the *666 Patent to generate ambient sound signal. Further, neither Victorian nor Dijkstra nor
Beasley discloses using the ambient sound signal generated from the algorithm described in steps
804-844 of Fig. 8 of the ‘666 Patent to calculate gains and then process the signals by the
15  calculated gains based on a signal type. Even further, neither Victorian nor Dijkstra nor Beasley
performs the safe-level check described in col. 12, line 62-col. 13, line 4 of the ‘666 Patent when

sending mixed audio signal to speaker.

VII. NOTICE RE PATENT OWNER'S CORRESPONDENCE ADDRESS

20 37 CFR. § 1.33(c) states:

{c} All notices, official letters, and other communications for the patent owner or owners in a
reexamination or supplemental examination proceeding will be directed to the correspondence
address in the patent file.
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The correspondence address for any pending reexamination proceeding not having the
same correspondence address as that of the patent is, by way of this revision to 37 CF.R. §

1.33(c), automatically changed to that of the patent file as of the effective date.

This change is effective for any reexamination proceeding which is pending before the
Office as of May 16, 2007, including the present reexamination proceeding, and to any
reexamination proceeding which is filed after that date.

Parties are to take this change into account when filing papers, and direct
communications accordingly.

In the event the patent owner's correspondence address listed in the papers (record) for
the present proceeding is different from the correspondence address of the patent, it is strongly
encouraged that the patent owner affirmatively file a Notification of Change of Correspondence
Address in the reexamination proceeding and/or the patent (depending on which address patent
owner desires), to conform the address of the proceeding with that of the patent and to clarify the
record as to which address should be used for correspondence.

Telephone Numbers for reexamination inquiries:

Reexamination (571)272-7703

VIII. CONCLUSION

Extensions of time under 37 C.F R. § 1.136(a) will not be permitted in these proceedings
because the provisions of 37 C.F.R. § 1.136 apply only to “an applicant” and not to parties in a
reexamination proceeding. Additionally, 35 U.S.C. 305 requires that ex parte reexamination
proceedings “will be conducted with special dispatch” (37 C.F.R. § 1.550(a)). Extensions of time

in ex parte reexamination proceedings are provided for in 37 C.F.R. § 1.550(c).
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Patent owner is reminded of the continuing responsibility under 37 C.F.R. § 1.565(a), to
apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving the
‘666 Patent throughout the course of this reexamination proceeding. See MPEP §§ 2207, 2282
and 2286. The third-party requester is similarly apprised of the ability to disclose such
proceedings.

Registered users of EFS-Web may alternatively submit correspondence via the electronic

filing system at hitpsi//ets.uspio.govietie/mwoortal/eli-registered

Signed:

/YUZHEN GE/
Primary Examiner, Art Unit 3992

Conferees:

/COLIN M LAROSE/
Primary Examiner, Art Unit 3992

/ANDREW J. FISCHER/
Supervisory Patent Reexamination Specialist, Art Unit 3992
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Country

Telephone [ Email |

I am the:
l:l Inventor, having ownership of the patent being reexamined.

OR

Patent owner.
Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith or filed on

SIGNATURE of Inventor or Patent Owner
Signature /John P. Keady/ Date 9/6/2023
Name John P. Keady Telephone | 571-608-1291
Title and Company Chief Technology Officer and Assistant General Counsel, Staton Techiya, LLC

NOTE: Signatures of all the inventors or patent owners of the entire interest or their representative(s) are required. If more than one signature
is required, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below.

D A total of forms are submitted.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0035. Public burden for this form is estimated to average 15 minutes per response,
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the
information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email

InformationCollection @uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

Exhibit 1009
Page 1303 of 2198



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO'’s
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). hitps://www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or
international agency, in response to its request; 3) a contractor of the USPTO having need for the information
in order to perform a contract; 4) the Department of Justice for determination of whether the Freedom of
Information Act (FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request
involving an individual to whom the record pertains, when the individual has requested the Member’s
assistance with respect to the subject matter of the record; 6) a court, magistrate, or administrative tribunal, in
the course of presenting evidence, including disclosures to opposing counsel in the course of settlement
negotiations; 7) the Administrator, General Services Administration (GSA), or their designee, during an
inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the
GSA regulations and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be
used to make determinations about individuals; 8) another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management and
Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International Bureau
of the World Intellectual Property Organization, if the record is related to an international application filed under
the Patent Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.S.C.
122(b), ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if the record was filed in an application
which became abandoned or in which the proceedings were terminated and which application is referenced by
either a published application, an application open to public inspections, or an issued patent, or iv) without
publication of the application or patent under the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-
(vii); and/or 3) the National Archives and Records Administration, for inspection of records.
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PTO/SB/96 (11-18)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Staton Techiya, LLC
Application No./Patent No.; 11,244,666 Filed/Issue Date; February 8, 2022
Titled:

Method and Device for Acute Sound Detection and Reproduction

Staton Techiya, LLC _a  Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

1. E| the assignee of the entire right, title, and interest in;

2. |:| an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel Frame , or a copy”*
is attached.

OR
B. |i| A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Steven Wayne Goldstein To: Personics Holdings, Inc.

The document was recorded in the United States Patent and Trademark Office at
Ree| 054756 ,  Frame 0398 ., Ooracopy*is attached.

2. From:  John Usher To: Personics Holdings, Inc.

The document was recorded in the United States Patent and Trademark Office at
Ree| 054756 , Frame 0398 , Oracopy*is attached.

3. From:  Marc Andre Boillot To: Personics Holdings, Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel 954756 , Frame 0398 , oracopy*is attached.

Additional documents in the chain of title are listed on a supplemental sheet(s).

*As required by 37 CFR 3.73(b)(1)(i), if a copy/copies is/are attached, the documentary evidence of the chain of title from the
original owner to the assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/John P. Keady/ 9/6/2023
Signature Date

John P. Keady CTO and Assistant General Counsel
Printed or Typed Name Title or Registration Number

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

Exhibit 1009

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Statement under 37 CFR 3.73(b)
Supplemental Sheet to PTO/SB/96

Patent Owner:  Staton Techiya, LLC

Patent No.:
Issued:
Titled:

11/244,666
February 8, 2022

Method and Device for Acute Sound Detection and Reproduction

The chain of title from the inventors to the current assignee continues as follows:

4,
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Page 1307 of 2198

From: Personics Holdings, Inc. To: Personics Holdings, LLC
The document was recorded in the United States Patent and Trademark Office at

Reel 054756, Frame 0427

From: Personics Holdings, Inc. To: DM Staton Family Limited
Personics Holdings, LLC Partnership
The document was recorded in the United States Patent and Trademark Office at

Reel 054756, Frame 0451

From: DM Staton Family Limited To: Staton Techiya, LLC
Partnership
The document was recorded in the United States Patent and Trademark Office at

Reel 054756, Frame 0494



Control No. 90/019,169
U.S. Patent No. 11,244,666

CERTIFICATE OF SERVICE
Pursuant to 37 C.FR. § 1.550(f), the undersigned hereby certifies that on September 7,

2023, copies of the following:

e Reexamination — Power of Attorney
e Statement under 37 CFR 3.73(b)

were served on Third Party Requester at the following address:

Ali R. Sharifahmadian

Arnold & Porter Kaye Scholer LLP
601 Massachusetts Ave., N.W.
Washington, DC 20001

Dated: September 7, 2023 Respectfully submitted,
/s/ Jacob A. Snodgrass

Jacob A. Snodgrass
Registration No. 66,032

PV Law LLP

Customer No. 176134

5335 Wisconsin Avenue, N.W., Suite 440
Washington, DC 20015

T: 202.371.6861

F. 202.888.3163
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Electronic Acknowledgement Receipt

EFS ID: 48550915
Application Number: 90019169
International Application Number:
Confirmation Number: 7859

Title of Invention:

METHOD AND DEVICE FOR ACUTE SOUND DETECTION AND REPRODUCTION

First Named Inventor/Applicant Name:

11244666

Customer Number:

150139

Filer:

Jacob Andrew Snodgrass

Filer Authorized By:

Attorney Docket Number: 0027071.00133
Receipt Date: 07-SEP-2023
Filing Date: 24-FEB-2023
Time Stamp: 11:23:38

Application Type:

Reexam (Third Party)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)/ Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
525851
1 Power of Attorney 90_019169-POA.pdf no 2
deBef72fd3d7a4feb2beaf383f758e110d98
Warnings:
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Information:

273056
Assignee showing of ownership per 37 90_019169-3_73bStatement.
2 CFR3.73 df no 3
: p e5d92635a23e63d9910f169502666833efd
d2aza
Warnings:
Information:
104625
3 Reexam Certificate of Service 90_019169-COS.pdf no 1
f52c2cdbcebda770785486aff98612412169)
0e02
Warnings:
Information:
Total Files Size (in bytes)1 903532

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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0
N UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

[ APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
90/019,169 02/24/2023 11244666 0027071.00133
CONFIRMATION NO. 7859
150139 POWER OF ATTORNEY NOTICE

AR

777 South Flagler Drive
Suite 1100 West Tower
West Palm Beach, FL 33401

Date Mailed: 09/11/2023

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/07/2023.
» The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/rbell/

page 1 of 1

Exhibit 1009
Page 1311 0of 2198



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT | ATTY. DOCKETNO/IITLE |
90/019,169 02/24/2023 11244666 0027071.00133
CONFIRMATION NO. 7859
176134 POA ACCEPTANCE LETTER
PV Law LLP
5335 Wisconsin Avenue, NW., Suite 440 R e
0C000000061627267

Washington, DC 20015
Date Mailed: 09/11/2023

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/07/2023.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tbell/

page 1 of 1
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Control No. 90/019,169
U.S. Patent No. 11,244,666

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Control No. 90/019,169

U.S. Patent No. 11,244,666

Reexamination Filing Date ~ February 24, 2023

Inventors Steven Wayne Goldstein et al.

Title METHOD AND DEVICE FOR ACUTE SOUND
DETECTION AND REPRODUCTION

Examiner Ge, Yuzhen

Art Unit 3992

Confirmation No. 7859

Submitted via EFS-Web

Mail Stop Ex Parte Reexamination
Attn: Central Reexamination Unit
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

ASSERTION OF SMALL ENTITY STATUS

Pursuant to MPEP § 509.03 and 37 C.F.R. § 1.27(c), Patent Owner hereby asserts that it

is a small entity under 37 C.F.R. § 1.27(a).

Dated: September 15, 2023 Respectfully submitted,

/s/ Jacob A. Snodgrass
Jacob A. Snodgrass
Registration No. 66,032

PV LAW LLP

Customer No. 176134

5335 Wisconsin Avenue, N.W , Suite 440
Washington, D.C. 20015

T: (202) 371-6861

F: (202) 888-3163
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Control No. 90/019,169
U.S. Patent No. 11,244,666

CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. § 1.550(f), the undersigned hereby certifies that on September 15,
2023, a copy of this Assertion of Small Entity Status was served on Third Party Requester at the
following address.

Ali R. Sharifahmadian

Arnold & Porter Kay Scholer LLP

601 Massachusetts Ave., N.'W.

Washington, DC 20001

Dated: September 15, 2023 Respectfully submitted,
/s8/ Jacob A. Snodgrass

Jacob A. Snodgrass
Registration No. 66,032

PV LAW LLP

Customer No. 176134

5335 Wisconsin Avenue, N.W , Suite 440
Washington, D.C. 20015

T: (202) 371-6861

F: (202) 888-3163
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Control No. 90/019,169
U.S. Patent No. 11,244,666

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Control No. 90/019,169

U.S. Patent No. 11,244,666

Reexamination Filing Date ~ February 24, 2023

Inventors Steven Wayne Goldstein et al.

Title METHOD AND DEVICE FOR ACUTE SOUND
DETECTION AND REPRODUCTION

Examiner Ge, Yuzhen

Art Unit 3992

Confirmation No. 7859

Submitted via EFS-Web

Mail Stop Ex Parte Reexamination
Attn: Central Reexamination Unit
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

COMMENTS ON STATEMENT OF REASONS FOR CONFIRMATION

In response to the Notice of Intent to Issue Ex Parte Reexamination Certificate dated
September 5, 2023, and the Corrected Notice of Intent to Issue Ex Parte Reexamination

Certificate dated September 7, 2023 (“the Corrected NIRC”), Patent Owner states as follows.

ERIN13 2 <

applying,” “mixing,” and “sending”

Patent Owner disagrees that the “generating,
limitations of claim 1 (see pages 20-22 of the Corrected NIRC) invoke § 112 § 6. None of the
limitations recite “means” and therefore all such limitations are presumptively not subject to §
112 96. MPEP § 2181.1 (“[A] claim limitation that does not use the term ‘means’ or ‘step’ will
trigger the rebuttable presumption that 35 U.S.C. 112(f) does not apply.”).

Further, the presumption that the limitations do not invoke § 112 § 6 is not overcome.
The Corrected NIRC alleges that “the claimed ‘processor’ is not a generic computer processor or
a general purpose computer but a particular processor requiring special programming since the

bR N3

three claimed ‘generating . . .,” “applying . . .” and “mixing . . .” functions as set forth in [the

‘generating,’ ‘applying,” and ‘mixing’ limitations] cannot be performed by a general purpose
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Control No. 90/019,169
U.S. Patent No. 11,244,666

processor or computer.” Corrected NIRC at 9; see also id. at 13, 15. The Corrected NIRC fails
to provide evidentiary support for those allegations. Patent Owner further disagrees with the
rationale of the Corrected NIRC, which is not in accord with recent Federal Circuit decisions on
the matter. For example, in VDPP LLC v. Vizion, Inc., Appeal No. 2021-2040, 2022 WL
885771, at *3 (Fed. Cir. Mar. 25, 2022), the Federal Circuit found that the term “a processor
adapted to” perform certain functions, such as (i) obtain a first image, (ii) expand the first image
frame, (iii) generate a bridge frame, and (iv) blend the modified image frame with the bridge
frame, are not means-plus-function limitations. The Federal Circuit found fault with the district
court’s conclusion that the “processor” term was a means-plus-function limitation because the
district court “failed to give effect to the presumption against the application of § 112(f).” Id. at
*3.

Further, although not mentioned as a reason for confirmation, for similar reasons, Patent
Owner disagrees that the “detecting” and “determining” limitations of claim 2, the “determining”
limitation of claim 3, and the “adjusting” limitation of claim 8 (see pages 16-20 of the Corrected

NIRC) invoke § 1129 6.

Dated: September 15, 2023 Respectfully submitted,

/s/ Jacob A. Snodgrass
Jacob A. Snodgrass
Registration No. 66,032

PV LAW LLP

Customer No. 176134

5335 Wisconsin Avenue, N.-W , Suite 440
Washington, D.C. 20015

T: (202) 371-6861

F: (202) 888-3163

Exhibit 1009
Page 1316 0of 2198



Control No. 90/019,169
U.S. Patent No. 11,244,666

CERTIFICATE OF SERVICE
Pursuant to 37 C.F.R. § 1.550(f), the undersigned hereby certifies that on September 15,
2023, a copy of this Comments on Statement of Reasons for Confirmation was served on Third
Party Requester at the following address.
Ali R. Sharifahmadian
Arnold & Porter Kay Scholer LLP

601 Massachusetts Ave., N.'W.
Washington, DC 20001

Dated: September 15, 2023 Respectfully submitted,
/s8/ Jacob A. Snodgrass

Jacob A. Snodgrass
Registration No. 66,032

PV LAW LLP

Customer No. 176134

5335 Wisconsin Avenue, N.-W , Suite 440
Washington, D.C. 20015

T: (202) 371-6861

F: (202) 888-3163
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Control No. 90/019,169
U.S. Patent No. 11,244,666

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Control No. 90/019,169

U.S. Patent No. 11,244,666

Reexamination Filing Date ~ February 24, 2023

Inventors Steven Wayne Goldstein et al.

Title METHOD AND DEVICE FOR ACUTE SOUND
DETECTION AND REPRODUCTION

Examiner Ge, Yuzhen

Art Unit 3992

Confirmation No. 7859

Submitted via EFS-Web

Mail Stop Ex Parte Reexamination
Attn: Central Reexamination Unit
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT OF RELATED PROCEEDINGS

Pursuant to 37 C.F.R. § 1.565(a), Patent Owner provides the following information
regarding other proceedings involving U.S. Patent No. 11,244,666 (“the *666 patent”).

The *666 patent was challenged in IPR2022-01099, filed on June 9, 2022. The Patent
Trial and Appeal Board (“PTAB”) denied institution of IPR on January 3, 2023. Samsung Elecs.
Co., Lid., et al. v. Staton Techiya, LLC, IPR2022-01099, Paper 10.

The *666 patent is asserted by Patent Owner in Staton Techiya, LLC, et al. v. Samsung
Elecs. Co., Ltd., et al., Case No. 2:21-cv-00413-JRG-RSP (E.D. Tex.). That case is the lead case
of two consolidated cases, including Staton Techiya, LLC, et al. v. Samsung Elecs. Co., Ltd., et
al., Case No. 2:22-¢cv-00053-JRG-RSP (E.D. Tex.), filed February 14, 2022, in which the *666
patent was first asserted. The litigation is pending. Trial is scheduled to begin on October 30,

2023. One claim term of the 666 patent was construed by the court as follows:

“a processor . . . the processor” (claim 1) The same processor must perform each of the
recited functions.
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Control No. 90/019,169
U.S. Patent No. 11,244,666

Staton Techiya, LLC, et al. v. Samsung Elecs. Co., Ltd., et al., Case No. 2:21-cv-00413-JRG-RSP
(E.D. Tex.), Dkt. No. 285 at 48.

The defendants in the litigation, Samsung Electronics Co., Ltd. and Samsung Electronics
America, Inc., filed a Motion for Summary Judgment of Invalidity under 35 U.S.C. § 112 of the
’666 Patent. Dkt. Nos. 433 (sealed motion), 457 (redacted motion), 486 (sealed opposition), 515
(redacted opposition), 543 (sealed reply), 556 (redacted reply), 587 (sur-reply). That motion

remains pending.

Dated: September 15, 2023 Respectfully submitted,

/s/ Jacob A. Snodgrass
Jacob A. Snodgrass
Registration No. 66,032

PV LAW LLP

Customer No. 176134

5335 Wisconsin Avenue, N.-W , Suite 440
Washington, D.C. 20015

T: (202) 371-6861

F: (202) 888-3163
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