EIGHT KHZ, LLC
V.
META PLATFORMS, INC.; META PLATFORMS TECHNOLOGIES, LLC

Case No. 6:22-cv-00575-ADA

Asserted U.S. Patent No. 11,290,836

“Providing binaural sound behind an image being displayed with
an electronic device”
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Representative Product

Accused Product

This claim chart is based on publicly available literature regarding Defendants’ products.
Plaintiff will be seeking Defendants’ internal documentation, including technical
documentation such as schematics and datasheets, in discovery and therefore Plaintiff
reserves the right to amend or further supplement this claim chart.

The term “Accused Products” herein refers to all products manufactured, used, tested,
imported, or sold by or on behalf of Defendants practicing the Asserted Claims of the ‘836
Patent, and all processes employed by Defendants that practice the Asserted Claims of the
‘836 Patent, consisting of at least Defendants’ products that support Oculus, including by
way of example and without limitation the Oculus Quest product lines. On information and
belief, such Accused Products include without limitation the following: Oculus Quest, Oculus
Quest 2, and Quest Pro. To the extent Defendants have substituted the name “Meta” or
“Reality Labs” for “Oculus” in any of the above products, such products are also included in
the Accused Products.

This claim chart specifically addresses infringement of Claims 8 and 10 (“Asserted Claims”)
of the ‘836 Patent by Defendants’ Oculus Quest Pro product. Defendants’ Oculus Quest Pro
product is representative of Defendants’ infringement of the Asserted Claim. While this
chart specifically addresses the functionality of the Oculus Quest Pro, these infringement
contentions are illustrative rather than exhaustive and they are representative of, and apply
to, all Accused Products based on the fact that all the Accused Products infringe in the same

general way.
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‘836 Patent

Claim: 8 — Preamble?

An electronic device,
comprising:

dvanced headset yet. A whole
work, create and collaborate.

E
Starting ati$1,499.99 USD

* The
Accused Products
include one or more
electronic devices
capable
of performing
the patented
method.

* By way of
example, the Quest
Pro provides all-in-
one virtual reality
(VR) through its
headset and hand-
held
controllers. These
electronic devices

practice
the patented
Source: https://www.meta.com/quest/quest-pro,

method.

1By charting the preamble, we do not concede that the preamble is a limitation and reserve the right to contend that the preamble is not

a limitation of the claim. 3

Eight kHz, LLC
Exhibit 2017

IPR2023-01024
Page 3


https://www.meta.com/quest/quest-pro/

‘836 Patent

Claim: 8 — Element (A)

a display that displays
an image that occurs
within a near-field
distance from a head
of a user

The device (an
Oculus Quest pro)
contains a display
with 1800 x 1920
pixel resolution per
eye.

The image
displayed on the
display is perceived
to occur within one
meter of the head
of a user.

Source: https://www.meta.com/quest/quest-pro,

Display Panels: 2 x LCD panels (1800 x 1920 pixels per eye) with local
dimming backlight

Field of view (claimed): 106° Horizontal x 96° Vertical

Eye relief adjustment: Allows you to adjust the lens distance from your
eyes with a new eye relief dial to optimize fit, face tracking and viewing
experience.

Lens spacing: Mechanical continuous lens spacing adjustment for better
visual quality and less eye strain.

Source: https://www.meta.com/quest/quest-pro/tech-specs/#tech-specs

Claim 8, Element (A) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.
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https://www.meta.com/quest/quest-pro/
https://www.meta.com/quest/quest-pro/tech-specs/#tech-specs

‘836 Patent

Claim: 8 — Element (A)

a display that displays
an image that occurs
within a near-field
distance from a head
of a user

* The device (an
Oculus Quest pro)
contains a display
with 1800 x 1920
pixel resolution per
eye.

* The image
displayed on the
display is perceived
to occur within one
meter of the head

of a user.
Source: https://www.youtube.com/watch?v=sKDXks|7S60 at 13:53

Claim 8, Element (A) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.

Eight kHz, LLC
Exhibit 2017
IPR2023-01024
Page 5


https://www.youtube.com/watch?v=sKDXksI7S6o

‘836 Patent ® Qualcomm SXR2155P Snapdragon XR2+

Applications Processor
Claim: 8 — Element (B)
Micron MT62F1536M64D8CL-026 WT:B 12 GB
LPDDR5 SDRAM Memory

Western Digital SDINFDO4-256G 256 GB NAND
Flash Memory (UFS)

one or more
processors that
process sound for the
image to generate
binaural sound

® |attice Semiconductor LIF-MD6000-6 CrossLink
FPGA

® Qualcomm PM8150L Power Management

® Cmedia CM7120 Audio DSP & CODEC Hub

® Analog Devices MAX98360AENL 3.2 W Mono
Class-D Audio Amplifier

* The Accused Products
process sound using a
DSP and a chipset.

Source: https.//www.ifixit.com/News/68350/if-the-meta-quest-pro-is-
the-future-of-computing-well-never-be-able-to-fix-it

* By way of example, the
screenshot on the right
shows a dual core

CM7120 chip as a INTRODUCTION

component within the

Quest PrO and the The CM7120 is a highly-integrated Audio DSP and CODEC Hub system. It combines advanced big and little DSP architecture with a high-performance and flexible CODEC

Qualcomm SnapDragon hub, making it ideal for a wide range of mobile systems, such as Smartphone, Tablet, and Headset devices

XR2+ pIatform chipset_ The CM7120 integrates two DSP cores with extensive memory resources. Given the advanced big and little DSP architecture, Tensilica HiFi-3 DSP core can support

complicated signal processing applications with 300MIPS speed. Tensilica HiFi Mini DSP core can support light and ultra-low power applications, such as voice trigger and
e Public literature voice command. Given that Tensilica HiFI-3 and Mini DSP cores are widely used by many third-party software developers, it makes CM7120 create an extensive wide software

. reference design ecosystem, including multi-microphone advanced voice processing (NS, AEC,...etc.), voice trigger, command and high-quality, well-known branding audio

describes the CM7120 gn ecesy 9 P P 9 ) 99 gn-qualty 9

R post-procassing
chip as able to program

independent audio bands )
to compensate frequency Source: ﬂ&zwww
response of multiple
speakers—a feature
necessary for creating
binaural sound.

Claim 8, Element (B) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.
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https://www.cmedia.com.tw/products/AUDIO_PROCESSOR/CM7120

‘836 Patent

Claim: 8 — Element (B)

one or more
processors that
process sound for the
image to generate
binaural sound

* The Oculus Quest
Pro has a control
board with CM7120
chipasa
component within
the Quest Pro and
the Qualcomm
SnapDragon XR2+
platform chipset
that processes
binaural sound.

® Qualcomm SXR2155P Snapdragon XR2+
Applications Processor

Micron MT62F1536M64D8CL-026 WT:B 12 GB
LPDDR5 SDRAM Memaory

Western Digital SDINFDO4-256G 256 GB NAND
Flash Memory (UFS)

v

® |attice Semiconductor LIF-MD&000-6 CrossLink

FPGA

® Qualcomm PM8150L Power Management

® Cmedia CM7120 Audio DSP & CODEC Hub

® Analog Devices MAX98360AENL 3.2 W Mono
Class-D Audio Amplifier

Source: https://www.ifixit.com/News/68350/if-the-meta-quest-pro-is-
the-future-of-computing-well-never-be-able-to-fix-it

ENHANCED AUDIO EXPERIENCE

We've added greater fidelity to our built-in audio system, with a dynamic
bass extension that in most cases can deliver over a half octave deeper bass
tones, and crystal clear midrange to make conversations more natural
sounding, music sound better, and game play even more exciting.
Combined with our spatial audio processing, your ears will transport you

right into the VR experience. We've also considered those times when you

want greater privacy for calls and meetings, by reducing sound leakage by
over 10dB compared to Quest 2, making it harder for someone to hear your
audio even when standing next to you.

Audio: Integrated speakers and microphone; also compatible with 3.5mm
earphones via twin left/right jacks. Spatial audio supportincluded.

Source: https.//www.meta.com/quest/quest-pro,

Claim 8, Element (B) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.
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https://www.meta.com/quest/quest-pro/

‘836 Patent

Claim: 8 — Element (C)

that has a sound
localization point (SLP)
with a coordinate
location that occurs at
a far-field distance
located behind the
image and along a line-
of-sight from the user
to the image while the
display displays the
image to the user at
the near-field distance

* Thereisan SLP
located at the
virtual image of left
person. There is
also an SLP for right
person for when
she speaks.

* The SLPs occur at a
far-field distance for
each user, behind
the image that is
displayed mere
inches from the
eyes of users.

NEW WAYS TO IDEATE

Even if you're across the
world, it'll feel like you're
across the table

Shown are the virtual avatar images of two human users,
while having a virtual conversation using the Accused
Product. When one of the users speaks, the other user
perceives the sound as coming from several feet away, and
in the direction of the speaker.

Source: https://www.meta.com/quest/quest-pro

Claim 8, Element (C) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.
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https://www.meta.com/quest/quest-pro/

‘836 Patent

Claim: 8 — Element (D)

wherein the one or more
processors include a
digital signal processor
(DSP) that processes the
sound for the image with
far-field head-related
transfer functions
(HRTFs)

* The Accused Products
process sound using a
DSP and a chipset.

* By way of example, the
screenshot on the right
shows a dual core
CM7120 chipas a
component within the
Quest Pro and the
Qualcomm SnapDragon
XR2+ platform chipset.

Public literature
describes the CM7120
chip as able to program
independent audio bands
to compensate frequency
response of multiple
speakers—a feature
necessary for creating
spatial sound.

® Qualcomm SXR2155P Snapdragon XR2+
Applications Processor

Micron MT62F1536M64D8CL-026 WT:B 12 GB
LPDDR5 SDRAM Memory

Western Digital SDINFDO4-256G 256 GB NAND
Flash Memory (UFS)

® |attice Semiconductor LIF-MD6000-6 CrossLink
FPGA

® Qualcomm PM8150L Power Management

® Cmedia CM7120 Audio DSP & CODEC Hub

® Analog Devices MAX98360AENL 3.2 W Mono
Class-D Audio Amplifier

Source: https.//www.ifixit.com/News/68350/if-the-meta-quest-pro-is-
the-future-of-computing-well-never-be-able-to-fix-it

INTRODUCTION

The CM7120 is a highly-integrated Audio DSP and CODEC Hub system. It combines advanced big and little DSP architecture with a high-performance and flexible CODEC
hub, making it ideal for a wide range of mobile systems, such as Smartphone, Tablet, and Headset devices

The CM7120 integrates two DSP cores with extensive memory resources. Given the advanced big and little DSP architecture, Tensilica HiFi-3 DSP core can support
complicated signal processing applications with 300MIPS speed. Tensilica HiFi Mini DSP core can support light and ultra-low power applications, such as voice trigger and
voice command. Given that Tensilica HiFI-3 and Mini DSP cores are widely used by many third-party software developers, it makes CM7120 create an extensive wide software
reference design ecosystem, including multi-microphone advanced voice processing (NS, AEC,...etc.), voice trigger, command and high-quality, well-known branding audio
post-processing

Source: https.//www.cmedia.com.tw/products/AUDIO_PROCESSOR/CM7120

Claim 8, Element (D) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product anpd this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.
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https://www.cmedia.com.tw/products/AUDIO_PROCESSOR/CM7120

Claim: 8 — Element (D)

wherein the one or
more processors
include a digital signal
processor (DSP) that
processes the sound
for the image with far-
field head-related
transfer functions
(HRTFs)

* The Oculus Quest
Pro uses a
Qualcomm
Snapdragon XR2+
processor. This
processor uses
HRTFs to process
sound for far-field
images.

* Defendants’ public
literature confirms
the Accused
Products utilize
HRTFs to localize
sound and create
3D Audio
spatialization.

The Qualcormm Snapdragon XR2 5G Platform is the world's first XR platform to unite 5G and Al. Built to
enable unrivaled extended reality experiences, the Snapdragon XR2 5G Platform enables users to explore
every angle of their virtual world in 360° spherical view that captures the scene in vivid detail. And with

rich 3D audio, users can experience high-fidelity sound in all directions.

Source: https.//www.qualcomm.com/products/application/xr-vr-ar/snapdragon-xr2-5g-platform

While video games and conventional film present audio on a plane, VR uses head-related
transfer function (HRTF) to simulate how sound would reach the ears, which allows for a
full 3D audio experience. The Rift headset is designed so that the sound you hear comes
from the same direction as a given visual stimulus. Thanks to built in headphones, that
means designers can place sounds behind you as a prompt to turn toward something
beyond your field of view.

Source: https://www.oculus.com/blog/beyond-surround-sound-audio-advances-in-vr/

Claim 8, Element (D) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.

10
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https://www.qualcomm.com/products/application/xr-vr-ar/snapdragon-xr2-5g-platform
https://www.oculus.com/blog/beyond-surround-sound-audio-advances-in-vr/

‘836 Patent

Claim: 8 — Element (E)

while the electronic
device is located at the
near-field distance
from the head of the
user.

* Asillustrated by
Defendants’ public
marketing of the
Accused Products,
when the Oculus
Quest Pro is in use,
it is worn on the
head of a user, and
is thus located
within a few inches
of the head of the
user.

Source: https://www.meta.com/quest/quest-pro

Claim 8, Element (E) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.
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https://www.meta.com/quest/quest-pro/

‘836 Patent

Claim: 10 — Element (A)

The electronic device
of claim 8,

wherein the image is a
virtual reality (VR)
image

* Asevidenced by
Defendants’ public
marketing of the
Accused Products,
users perceive the
virtual avatar
images of human
users, while having
a virtual
conversation.

* This image, as seen
by a user of the
device of claim 8§, is
a virtual image.

NEW WAYS TO IDEATE

Even if you're across the
world, it'll feel like you're
across the table

Shown are the virtual avatar images of two human users,
while having a virtual conversation using the Accused
Product. Where the users perceive each other in virtual
reality.

Source: https://www.meta.com/quest/quest-pro

Claim 10, Element (A) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.
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https://www.meta.com/quest/quest-pro/

‘836 Patent

Claim: 10 — Element (B)

the display is included
with a head mounted
display worn on the
head of the user.

* The device (an
Oculus Quest Pro)
contains a display
with 1800 x 1920
pixel resolution per
eye.

Source: https://www.meta.com/quest/quest-pro

Display Panels: 2 x LCD panels (1800 x 1920 pixels per eye) with local
dimming backlight

Field of view (claimed): 106° Horizontal x 96° Vertical

Eye relief adjustment: Allows you to adjust the lens distance from your
eyes with a new eye relief dial to optimize fit, face tracking and viewing
experience.

Lens spacing: Mechanical continuous lens spacing adjustment for better
visual quality and less eye strain.

Source: https://www.meta.com/quest/quest-pro/tech-specs/#tech-specs

Claim 10, Element (B) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
element, such differences are insubstantial. Further, equivalency may be shown by the fact that the Accused Product performs
substantially the same function in substantially the same way to achieve substantially the same result as recited in this claim element.
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