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”

Plaintiff’s Amended Infringement Contentions
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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 Go, Oculus
Rift S, Oculus Quest, and Oculus Quest 2. 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 2 product. Defendants’ Oculus Quest 2
product is representative of Defendants’ infringement of the Asserted Claim. While this
chart specifically addresses the functionality of the Oculus Quest 2, 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

META QUEST 2

Hundreds of hit games, one-
of-a-kind experiences and a
growing community awaits

you on Meta Quest 2.

An electronic device,
comprising:

Starting at $299 USD

Source: https://store.facebook.com/quest/products/quest-2/

O The 8.8" (224MM)
Accused Products ' '
include one or more
electronic devices
capable
of performing
the patented
method.

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

method. Source: https: re. k.com, r -2/tech- #tech-

17.7=
(450MM)

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
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‘836 Patent

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

* The device (an
Oculus Quest 2)
contains a display
with 1832 x 1920
pixel resolution.

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

GRAPHICS

With 1832 x 1920 pixels per eye,
everything from multiplayer games and
productivity apps to 360° videos look
beyond incredible.

Source: https://www.oculus.com/quest-2/

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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‘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 2)
contains a display
with 1832 x 1920
pixel resolution.

* 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.
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Claim: 8 — Element (B)

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

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

* The Accused Products
include an integrated
DSP chip. By way of
example, the screenshot
on the right shows a
CM7104 chip as a
component within the
Quest 2 and the
Qualcomm SnapDragon
XR2 platform chipset.

Public literature
describes the CM7104
chip as “a powerful
310MHz audio DSP”
designed for “high
performance and low
power consumption for
gaming applications.”

PROCESSOR

6GB RAM combined with the ultra-fast
Qualcomm Snapdragon XR2 Platform

ensure a smooth [:-erfo rmance.

Source: https://www.oculus.com/quest-2,

Source:
https://www.ifixit.com/Guide/Oc 3
ulus+Quest+2+Disassembly/1397
59

/G \Cmedia
CM7104
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INTRODUCTION

appl

Source: https://www.cmedia.com.tw/products/AUDIO_PROCESSOR/CM7104

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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‘836 Patent

Claim: 8 — Element (B) PROCESSOR

6GB RAM combined with the ultra-fast
Qualcomm Snapdragon XR2 Platform
ensure a smooth performance.

one or more
processors that
process sound for the

image to generate
binaural sound Source: https://www.oculus.com/quest-2

* The Oculus Quest 2

has a control board Source:
with a Qualcomm https://www.ifixit.com/Guide/Oc

Snapdragon XR2 ulus+Quest+2+Disassembly/1397
59

processor that
processes binaural
sound.

e
ARRRRRRRRR] )
9
lotoononooll—'
ARRRARARRRE

EERRERRRRRR N

“Typical use case scenarios of using immersive audio in mobile technologies require binaural
playback to spatialize the sound. For example, in mobile VR, where a mobile device is attached to
the VR headset . . . or both are integrated (e.g. Oculus Quest, https://www.oculus.com/quest),
spatial audio is delivered through headphones or miniature speakers built into the headset.”

Source: https.//www.mdpi.com/2076-3417/9/13/2618/htm

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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‘836 Patent -

Claim: 8 — Element (C) @ CBShSanin

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

Shown are the virtual avatar images of two human users,

« Thereis an SLP Gayle and Mark, while having a virtual conversation using
located at the the Accused Product. When one of the users (e.g. Mark)
virtual image of speaks, the other user (Gayle) perceives the sound as
Mark. There is also coming from several feet away, and in the direction of Mark.
an SLP for Gayle for

Source: https://www.youtube.com/watch?v=frZQrEBVkkk&t=487s

when she speaks.

* The SLPs occur at a
far-field distance for
each user, behind
the image that is
displayed mere

inches from the Claim 8, Element (C) - The Accused Products literally infringe this claim element. Alternatively, the limitations of this claim element are
eyes of users Gayle present under the Doctrine of Equivalents because to the extent there are any differences between the Accused Product and this claim
and Mark. 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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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.

* The Accused Products
include an integrated
DSP chip. By way of
example, the screenshot
on the right shows a
CM7104 chip as a
component within the
Quest 2 and the
Qualcomm SnapDragon
XR2 platform chipset.

Public literature
describes the CM7104
chip as “a powerful
310MHz audio DSP”
designed for “high
performance and low
power consumption for
gaming applications.”

PROCESSOR

6GB RAM combined with the ultra-fast
Qualcomm Snapdragon XR2 Platform

ensure a smooth [:-erfo rmance.

Source: https://www.oculus.com/quest-2,

Source:
https://www.ifixit.com/Guide/Oc 3
ulus+Quest+2+Disassembly/1397
59
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appl

Source: https://www.cmedia.com.tw/products/AUDIO_PROCESSOR/CM7104

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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‘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 Oculus Quest 2
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 Qualcomm 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.
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‘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
introduction of the
Accused Products,
when the Oculus
Quest 2 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.

S —
@CBSH6anne

%@ CBS THIS
o MORNING

Source: https://www.youtube.com/watch?v=frZQrEBVkkk&t=487s

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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‘836 Patent

Claim: 10 — Element (A)

The electronic device
of claim 8,

wherein the image is a
virtual reality (VR)
image

As evidenced by
Defendants’ public
introduction of the
Accused Products,
users perceive the
virtual avatar
images of human
users, e.g., Gayle
and Mark, while
having a virtual
conversation.

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

@CBSF'-;‘(I;RNING

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

Source: https://www.youtube.com/watch?v=frZQrEBVkkk&t=487s

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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‘836 Patent

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

* The device (an
Oculus Quest 2)
contains a display
with 1832 x 1920
pixel resolution.

GRAPHICS

With 1832 x 1920 pixels per eye,
everything from multiplayer games and
productivity apps to 360° videos look
beyond incredible.

Source: https://www.oculus.com/quest-2/

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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