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Attorney Docket No.: P113743

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Joydeep Ray; Travis T. Schluessler; Prasoonkumar Surti; John H. Feit; Nikos Kaburlasos;
Jacek Kwiatkowski; Abhishek R. Appu; James M. Holland; Jeffery S. Boles; Jonathan
Kennedy; Louis Feng; Atsuo Kuwahara; Barnan Das; Narayan Biswal; Stanley J. Baran;
Gokcen Cilingir; Nilesh V. Shah; Archie Sharma; Mayuresh M. Varerkar

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are disclosed

in the application for the patent entitled:

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on April 24,2017 as

Us Application Number 15/494.742 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute

Pagelof 3
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Attorney Docket No.: P113743

all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute
all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,
assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof: and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and
improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,
license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Joydeep Ray Date signed
Travis T. Schluessler Date signed
Prasoonkumar Surti Date signed
John H. Feit Date signed

Ml G/1</9017
\_~ Nikos Kaburlasqy Date 51gned
Jacek Kwiatkowski Date signed
Abhishek R. Appu Date signed
James M. Holland Date signed
Page2 of 3
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Jeffery S. Boles
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Jonathan Kennedy

Date signed

Louis Feng

Date signed

Atsuo Kuwahara

Date signed

Barnan Das

Date signed

Narayan Biswal

Date signed

Stanley J. Baran

Date signed

Gokcen Cilingir

Date signed

Nilesh V. Shah

Date signed

Archie Sharma

Date signed

Mayuresh M. Varerkar

Page 3 of 3
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Attorney Docket No.: P113743

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Joydeep Ray; Travis T. Schluessler; Prasoonkumar Surti; John H. Feit; Nikos Kaburlasos;
Jacek Kwiatkowski; Abhishek R. Appu; James M. Holland; Jeffery S. Boles; Jonathan
Kennedy; Louis Feng; Atsuo Kuwahara; Barnan Das; Narayan Biswal; Stanley J. Baran;
Gokcen Cilingir; Nilesh V. Shah; Archie Sharma; Mayuresh M. Varerkar

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are disclosed

in the application for the patent entitled:

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on April 24,2017 as

Us Application Number 15/494.742 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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Attorney Docket No.: P113743

all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute
all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,
assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and
improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,
license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Joydeep Ray Date signed
Travis T. Schluessler Date signed
Prasoonkumar Surti Date signed
John H. Feit Date signed
Nikos Kaburlasos Date signed
Jacek Kwiatkowski Date signed
Abhishek R. Appu Date signed
James M. Holland Date signed

Page 2 of 3
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Jeffery S. Boles Date signed
\Z«:AN/VO {4 . /Suut 2013
4 \ Janathagﬂmncdv Date signed
Louis Feng Date signed
Atsua anaﬁara Diate signed
Barnan Das Date signed
Naravan Biswal Date signed
Stanley J. Baran Date signed
Gokeen Cilingir Date signed
Nilesh V. Shah Date signed
Archie Sharma Date signed
Mayuresh M. Varerkar Date signed

Page3of 3

PATENT
REEL: 047995 FRAME: 0686



t constdenat

ool wond and valuabie sansd

gl SR

Jovdeep By
Saoek Nwiathowshi;
Kamnudys § 0&\3\ §&‘2" :

e

$xy \(‘Q‘Sk

‘““S‘k‘&%‘

aoreby sl sSien, and

& aoeporadion of

N

i any gl

{Ehereby suihoriae aud rogucst any altsragy §mfs‘;xg ngmm §‘ ¢ authar feam il @

Lo b dnsert gn the
dontenamdimey belnw b e Henwhien Reowsu

winefi v

and

e i;}':'iii.(if'f\fk LK i} i For herctir oy donouey ‘3“{} b

P
s
=
52
z
22
3
7
P
2
2
‘5
=
7
oo
s

and aavid b sl ap Addditionad Applications ad sl oty g

b

e §

Bled i thed

PV mEntE; al et relssund pab e Niutes and

HeRs s e i righis ol

At ot counin

plications aswsed | Bt i o

cubitite model divi

L et e

il contipuing,

i sand ieentinns s g mentn

ey amenie ey

Capalintar pa

ared 1o, bl gl e evpane o %, HS FUCOUESGES, asslens, and

SRR

PO R0 vy ol in st will evovnie

=

and pur Wi,

PATENT

REEL 047995 FRAME: 0687



N

att g

dorney el

e o the

it i

Sidiony fhr pienic andatil pries

RGeS .
A 8 SNSRI N
sy e Rt &
R 3 $
3
R 3
S
B T o R I L R SRS s AN

P

Bte signed

AR AR RN A

PATENT
"REEL: 047995 FRAME: 0688



an Biowad

A A A A A A AR A A A SR

: PATENT
REEL: 047995 FRAME: 0689



&
=
&

43

«L

Attorney Dockdt No: PR

ASSIGNMENT

\

1 et ‘ﬂ")\i s

v acknowhdged, wi e

Tnaensideration

sder S gl RS

Joydesp Ray, Travis T. Schluesdler; Prasoohkumar Surtl; John H. Falt: Nibos i sburlasos;

Jacek Kwistkowski; Abhishek R Appu; James M. Holland; Jeffery S Boles: Jonathan

Kennedy: Louls Feng: Ateuo Kuwahars Barnan Dag Narayan Riswal: Staniey J. Baran
Gokomn Cilinglr: Nilesh V. Shah Archie Sharma: Mayuresh M. Varerkar

woand et

intel Corporstion

at FRO0 M

i anddepab repraentuthven il antie

st Ol Boulsvnd, o ClEnk

>

S5

IS SO, e « Gile, und

nyterest rtheUnind Sugesand ‘asnfﬁiim‘ eonimvisg, Inand 10wy and all oy ontiies and inprevemenin thalarsdise

Fribespehication e the paten eniitle

AUGMENTED REALITY VIRTUAL REALITY RAY TRAGING SENSORY
ENHANCEMENT SYSTEM, APPARATUSAND METHOD

{1 Berely authorizeand requed sny altor ney hawing Agproprigiesuther By fromthe asigresto inserton the
degignated linedhlsw, thatil ing daiy andapnlingtion nuniber of s spgahcest:w whert bnown )

bk v filadon Apl 24,807 B

..f&..;zgsii.ua,ti:{»'rr Nujtbet e SRR

COUNTREY or b **rm(sasml Difiece

wedpeior Rucotour conirentl ot o i datvin) Inditated B8

which has betnmrocuted by the selinsly

dnd ¥ bnd s soplication 88d all Addigenad Apalicitions. sall sl othes pate
P i

leow o ey ol sdinvetions and

Intied Siates sadall other countries snd hteratinral filheot)

mappevmentzrand i and o atbe

giii cations”™ fncluds \13 BEN

: g;;\»':s}sitinuatim}»ir‘t-gmm Sobstintcs rontal folsa

wat phade Spplicstivny va s

arad seeee i sy

BAVEE G mer sl

ORI

P b 3

PATENT
REEL: 047995 FRAME: 0690



smants. md afl appi%c;s s for pale

snakin e Bepal peprssentatives; andt

L SRRSO Y

Aftorney Dockss Noo PHBT43

s Byt

e ﬁeg;zi: ¥

Pravoonkumar Surt

Jolm H. Feit

Dhate

facek Kwiathowski

Phate sl

ok ¥.\ Appi

Jatnes M. Holtand

PATENT
REEL: 047995 FRAME: 0691



Attorney Dockat No: PUE7T43

Dinte dlgrred

o

Raman ag

Avchiv Sharmiy Diute signed

Mavuresh M. Varerkas

PATENT
REEL: 047995 FRAME: 0692



Attorney Docket No.: P113743

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Joydeep Ray; Travis T. Schluessler; Prasoonkumar Surti; John H. Feit; Nikos Kaburlasos;
Jacek Kwiatkowski; Abhishek R. Appu; James M. Holland; Jeffery S. Boles; Jonathan
Kennedy; Louis Feng; Atsuo Kuwahara; Barnan Das; Narayan Biswal; Stanley J. Baran;
Gokcen Cilingir; Nilesh V. Shah; Archie Sharma; Mayuresh M. Varerkar

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are disclosed

in the application for the patent entitled:

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on April 24,2017 as

Us Application Number 15/494.742 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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Jeffery S. Boles

Attorney Docket No.: P113743

Jonathan Kennedy

Date signed

Louis Feng

Date signed

Atsuo Kuwahara

Date signed

Barnan Das

Date signed

Narayan Biswal

Date signed

Stanley J. Baran

Date signed

Gokcen Cilingir

Date signed

Nilesh V. Shah

Date signed

Archie Sharma

Date signed

Mayuresh M. Varerkar
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Attorney Docket No.: P113743

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Joydeep Ray; Travis T. Schluessler; Prasoonkumar Surti; John H. Feit; Nikos Kaburlasos;
Jacek Kwiatkowski; Abhishek R. Appu; James M. Holland; Jeffery S. Boles; Jonathan
Kennedy; Louis Feng; Atsuo Kuwahara; Barnan Das; Narayan Biswal; Stanley J. Baran;
Gokcen Cilingir; Nilesh V. Shah; Archie Sharma; Mayuresh M. Varerkar

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are disclosed

in the application for the patent entitled:

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on April 24,2017 as

Us Application Number 15/494.742 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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Attorney Docket No.: P113743

all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute
all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,
assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and
improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,
license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Joydeep Ray Date signed
Travis T. Schluessler Date signed
Prasoonkumar Surti Date signed
John H. Feit Date signed
Nikos Kaburlasos Date signed
Jacek Kwiatkowski Date signed
Abhishek R. Appu Date signed
James M. Holland Date signed
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Gokeen Cilingir

Nilesh V. Shah

Archie Sharma

Mayuresh M. Varerkar
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Date signed

Date signed

023 1]

Date gigned

Date signed

Date signed

Date signed

Date signed

Date signed

Date signed

Date signed

Date signed
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Attorney Docket No.: P113743

ASSIGNMENT

fn consideration of good and valuable consideration, the receipt of which s hershy acknowledged, we, the

uadersigned ventonsl

Joydeep Ray; Travis T, Schluessier; Prasoonkumar Surtt; John H, Feit; Nikos Kaburiasos:
Facek Kwistkowski; Abhishek R, Appu; James M. Holland; Joffery 8. Boles; Jonathan
Kennedy; Louis Feng: Atvwe Kowaharay Barnan Das; Narayan Biswsl; Stanley 3. Baran;
Gokeen Cilingir; Milesh V. Shak; Avchie Sharma; Mavuresh M. Varerkar

hareby sell, assigry, and transfer ton

Intel Corporstion
a corporation of Delaware, baving = principal place of business at 2200 Mission College Boulevard, Santa Clars,
California, 95054 USA (TAssignes”), and fts successors, assigns, and legal reprosentatives, the entive right, title, and
iterest for the Linited States and all other coundries, iv and to aoy and all tnventions and baprovemsnts that ave disclosed

i the application for the patent entitled;

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

{1 horehy authorize and reguest any attoraey having sppropriste suthorlly from the sssignes to insert on the
designated Hines below, the filing date and application namber of said application when kuowa.)

which was filed on April 24 2017 as
Us Application Number 18/494,742 and

COUNTRY or International Offiee

which has been axecuted by the undersigned prior heveto or conawrvently berewith oo the date(s) tndicaied below,

and i aned oy said apphication and aft Additional Applications, and all other patent applications that have been or shiall be
filled in the United Staites and il other countries and internstiona! filling offices o any of sadd fnventions and
improvements; and i and to all origingd and reissued patents that have been or shali be isswed in the United States and
all other countries and internationa! fillng offices on said inventions and improvements; and tnand to «f rights of
priovity resuling from the Bling of said applications; s used bereln “Additional Applications” Includes but s not
Hevdted to desigm, utlity, withty madel, divisional, continuing, eoatinuation-in-past, substitute, renewal, relssue, angd

sational phase applications on said inventions and inaprovemenis;

and agree that said Assignes may apply for and receive a patent or patenits Tor said inventions and irnprovements in ity
own name; and fhat, when requested, without charge to, but gt the expense of, said Assignee, His socoessors, assigns, snd

fegal representatives, 1o carry oul i good faith the intent and purpose of this Assigriment, the undersigned will executs -
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Attorney Docket Nao P113743

afl Additional Applioations, and alf other patent applications o any and alb said fnventions and improvements; exsoute
alt rightful outhe, sssignments, powers of aftomey, and other papers; comuumivate to sald Assignee, i suCCessey,
assigns, and legal representatives all facts known te the uadersigned relating to said inventons and improvements and
the history thereof) and generally assist said Assignee, Hs sucosssars, assigns, ot logal representatives in securing and
maintaining proper patent profestion for said inventions and Buproveraents and for vesting title to said inventions and
improvements, aod all applivations o puients and all patents on sald improvements, i said Assigues, Hg successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representaiives that no assigninent, grant, mortgage,
tcense, or other agresment affecting the rights and property herein eonveyed has been made to ofhers by the un-

dersigned, and that foll right 10 convey the smme as hereln expressed is possesssd by the undersigned.

Jovdeep Ray Date signed
Travis T. Schinessler {ate signed
Prasoonkumar Surtd Date signed
John H. Fett Date signed

Nikos Kaburlasos : Drate signed
Facek Kwiatk@wsgi ) . Date signed
Abkishek R, A.ppu Date signed
Tames M. Holland _ Date signed
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Attorney Docket Nao: PLI3743

Jeffery S. Boles Date signed
Jonathan Kennedy Date signed
Lowis Feng {Jate signed
Atsuo Kuwwahara Date signed
Barnan Das Date signed
Narayan Biswal Date signed
el fo Lo 501 oot
%i(ﬁ;j,@» . Bagan deamued
Gokeen Cilingir Prate signed
Nilesh V. Shab Date signed
Archie Sharna Dhate signed
Mavuresh M. Varerkar | Date signed
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ASSIGNMENT

B consideration of good and vaduable cons

ation, the receipt of which s hereby ackoowiedged, we, the

sudersigned inveniongh

doydeep Ray: Treavis T, Sehlueasler; Prasoonkumar Sarti; John H. Feit; Nikos Kaburiasos;
Jacek Kwiatikowski; Abhishek R Appu; James M. Holland; Jeffery 8. Boles; Jonathan
Kennedy; Lods Fmgg Adsue Kuwahara; Barnan Das) Navavan Biswal Sﬁaniay 4. Baran;
Gokeen Cilinglry Nilesh V. Shal; Arvchie Sharma; Mayvaresh M. Varerkar

ferehy sell, assign, and transfer to
Intel Corporation

& corporation of Delaware, havisg a grincipal place of business at 2200 Mission College Boulevard, Santa Clara.

Calitornta, 23034 USa A

wee”), and 5 spocessors, assigns, snd Jegal representatives, the entice right, Bids, and
interest for the Usited States and alf other counirics, inand i ary and all inventions and lmprovements that are disclosed

i the appiication for the patent entitfed;

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS ANB METHOD

{1 hereby authorize sad reguest any attorssy having sppropriate asthority from the assignes o nsert vu the
desigrated lines below, the filing date aad application number of said spplication whes kxeown, }

which was filed on Aprtl 242017 as

s AppHcation Number 15494 747 and
COUNTRY or Internationad Office

which has been execeted by the undersigned peior heeets or Concuirently herewith on the date{s) indicated below,

and i and 1o said application and all Additional Applicativas, nud all nther patent i‘:ppiicaié@ns that have besn or shall be

fiied inthe Uniied States and all other countries and international filing offices on any of said inventions and
snprevements; and inoand 10 gl original and reissued patends that have boen or shall be fssued in the United States and

all sthar countries and interaatinaal fiim;_zj offives on said nventions and Jmprovements: and in and to all

priovity resulting fram the Bling of said applications: as wsed herein “Additions) Applications” inchudes but s net
Vinited 1o desigs, utility, utii:’ty modded, divisioped, eoatinuing, continuation-inqpart, substifite, renewal, relssue, and

gational phase applications ov said ventions and Improvements;

and agree tlu

aay apply oy aad receive 5 patent or patenis for said nventions ang improvements ja its
ewe name; and that, when raguested, withowt charge to, bui the expense ofl said Assignes, Hs successors, . Bssigns, and

tegal representatives. to carey out i good faith the intent and purpose of this Assignment, the =,z:"tders§gne(§ will exacute
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all Additional Applicaticns, and aif nther patent applic

ans on any and all sald invedtions and mprovermnents; execute

afi rightfil oaths, assigoments, powers of attotnay, and niber papers; conpaunicale o gald Assignes, i3 sneg

D5,

assigny, and lopal representatives aif facts knows o the w \d stgaed relating 1o sald inventions and Imgrovemeants and

the history thereof] and generally assist sad Assignee, is suscessors, assizns, or fegal {cps‘es;esztziéiv"s in Secm‘éng and

maniaining proper patent peotestion for said iaventions and improvements and for ve

unprovements, and ali agplications for patent

agsd e}l patents on said tmprovements, 1o sald Assignes, Hs successors,

assigas, and logal cepresentatives; and

covenad with said Assignee, its successars, assigns, and fegal reprosentatives that no sssigament, peav, m arigage,
Heense, or other agreement affecting the rights and property hereln convayed has been made fo others by the an-

dersigned, and that full right to canvey the save as herein cxprassed is possessed by the undersigned.

Lo
74
%

2

toydeep Ray Date signed

&
%
Z,
=
(]
pect
&
Lo

Travis T. Schiuessier aic

o

Prasoonkumar Surtd Date signed

John H. Fent DPate signed

Nikos Kaburlasos Date signed

Tavek Kwiatkowski Date sign

Abhishek R, Appy Date signed

James M. Holand
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leffery S, Boles Drate signed
Jomathay Kennedy Date signed
Louis Feng Date signed
;’fﬁ&yz:g :;:g,% 221 el

" Atsuo Kuwahara Ddfte signgd
Barnan Daz Date signed
Narayan Biswal {ate signed
Stanley b Baran Dhate signed
Gokeen Cilingir Date signed
Milesh V. Shah Date signed
Archie Sharma » Date signed
Mayuresh M. Varerkar Date signed
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Attorney Docket No.: P113743

ASSIGNMENT

in consideration of gond and valuable vonsideration, the receipt of which is hereby acknowledged, we, the

undersigned lovestor{s):

Joydeep Ray; Travis T, Schluessier; Prasoonkumar Surti; John H. Feit; Nikos Kaburiasos;
Jacek Kwiathowskl; Abhishek R, Appu; James VL. Holland; Jeffery S, Roles; Jonathan
Kennedy; Louis Fong; Atsuo Koawahary; Barnan Das: Navayvan Biswal; St miw J, Baraw;
Gokeen Cilingivs Nilesk V. Shak: Archie Sharma; Mavuresh M, Varerkar

heveby sell, assign, and ransfer fo

Intel Corporation

a corporatien of Delaware, haviog a principal place of bosisess at 2200 Mission Opllege Boulevard, Santa Clary,
California, 95054 USA {"Assigoee™), and #ts suceessors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other coumtries, inand to and all inventions and inprovements that are disclose

in the spplication for the patent entitled:

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

{I hereby suthorize and reguest any atinrney haviang appropriate suthorily frem the assignee fo fusert on the
designated Unes below, the filing date snd applicstion nwwber of said application when knowa.}

which was filed on April 24, 2017 a3
US Application Number 15/444,742 and

QUNTEY or bdernational Qffice

whiich bas been exesuted by the undersigued pricr bersto or concurrently herewith on the date(s) indicaied below,

and inand 1o said application and alf Additional Applications, and aif other patent applications that have been or shall be
filed in the United States and all other countries and intermational filing offices on any of said nventions and

fmprovements; and io aad to all original and reissued pateats that have been or shall be lseued in the United States aad

il othier countries and international filing offices on sald Invertions and improvenents; and in and to all righis of

priocidy resulting from the filing of said applications; as used hevein “Additional Appltcations” wcludes bul & nad
limited to dosign, utiliy, ability model, divisional, sostinuing, continuation-o~part, subsiitige, ropewal, relssus, and

pational phase applications on wid nverdions and inprovements;

and agree that said Assignes myy apply for and receive a patent or patents for said inventions and improvements iu its
aw name; and that, when requesied, without charge to, but ot the expense of) said Assignes, fts successors, assigns, and

iegal representatives, to carry out in goud faith the fntent and purpose of this Assignment, the undersigned will execuie

Py
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Attorney Dockef Mo PHIT43

ail Additional Applications, and all other patent applications on any and all said inventions and improvements; sxecute

ali rightfui ocaths, assigraments, powers of attorbey, and other papers; sommunicate o said Assignes, ¥ suscessars,
assigns, and Jegal representatives all facts known 1o the undersigned relating to said inventions aad aproveraerds and
the histery thereof; and genemily assist sard Assignoe, s supossgorg, assigns, or legal reprosendatives In seouring and
maintaluing proper patent protactios {or sald oventins and tmprovensents and for vesting title to said tnventions and
impravements, and all applications for patents and all potents on sald Improvements, in sald Assignee, s ssocgssors,

assigns, and legal representatives; and

covenant with sald &ssignes, Hs sucosssors, aseigne, snd lopal representaiives that no assighaient, gram, mertgage,
Heense, or cther ayreemeni affecting the dghts and property hereln conveyed has been made to others by the un-

dersigned, and that foll right to comvey the same s herein expressed s possessed by the andevsigned.

Joydecp Ray Date signed

\/J
P
"3'\3

Travis T. Schluessler Date signed
A2 f
S T 02/~2{3
; PO
b Prasagyﬁﬁumar Surti Date signed
John H. Feit Date signed
Nikos Kaburlasos Date signed
Jacek Kwiatkowski Diate signed

Abbishek R. Appu Dhate signed

Jarmes M. Holland Date signed
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Attorney Docket No.: PII3743

Jeffery §. Boles Bats signed
Jonathan Kennedy Date signed
Louts Feng Date signed
Ai’é a0 Kuwahara Pate signed
Barnan Das Date signed
Narayan Biswal Daate signed
Stanley J. Baran Date signed
Gekeen Cilingir Date signed
Nilesh V., Shah Date signed
Archiz Sharma Date signed
Mayurash M. Varerkar Date signed
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Attorney Docket No.: P113743

all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute
all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,
assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and
improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,
license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

Joydeep Ray Date signed
Travis T. Schluessler Date signed
Prasoonkumar Surti Date signed
John H. Feit Date signed
Nikos Kaburlasos Date signed
Jacek Kwiatkowski Date signed
Abhishek R. Appu Date signed
James M. Holland Date signed
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Attorney Docket No.: P113743

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Joydeep Ray; Travis T. Schluessler; Prasoonkumar Surti; John H. Feit; Nikos Kaburlasos;
Jacek Kwiatkowski; Abhishek R. Appu; James M. Holland; Jeffery S. Boles; Jonathan
Kennedy; Louis Feng; Atsuo Kuwahara; Barnan Das; Narayan Biswal; Stanley J. Baran;
Gokcen Cilingir; Nilesh V. Shah; Archie Sharma; Mayuresh M. Varerkar

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are disclosed

in the application for the patent entitled:

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on April 24,2017 as

Us Application Number 15/494.742 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications™ includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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all Additional Applications, and all other palent applications onany aad all sald inventions and improvements; execue
all rightful caths, assignments, powers of aitorney, and other papers: comaninionte 10 said Assignes, its suooessos,
assigns, and fegal representatives all fhets knowa 1o the endersigped relating to said inventions and ingroverments and
the history thereof: and gensrally assist said Assignes, Us successors, assigns, or logal ropresentatives i seouring and

ratntaining progerpaient protection for sald laventions and lmprovementeand for vesting titherto sald tnventionsand

improvements, and all applicatioes for patents and all patents on said improvements, in sald Assignee, #3 Sucoessors,

assigns, and legal representatives; and

covenant with said Assignee, ite sugosssnrs, sssigns, and legal reprasertatives thal oo assignment, grant, morigage,

tipenae, o other agreement affecting the rights and property herein conveyed has beea rmade to others by the an-~
dersigned, and that full dght to convey the as herelv expressed fs possessed by the ymdersigned.
lavdeep Ray Date signed
Travis T. Schluessler Drate signed
Prasonnkumar Sunti Date signed
fohn H. Feit Date signed
Nikos Kaburlasos Date signed
Jacek Kwiatkowski Date signed
A N
\\“é é
a1 i .-"
Aoy Tk
g
3 R ‘xp;*u
James M, Holland Date signed
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Jonathan Kennedy

Date signed

Louis Feng

Date signed

Atsuo Kuwahara

Date signed

Barnan Das

Date signed

Narayan Biswal

Date signed

Stanley J. Baran

Date signed

Gokcen Cilingir

Date signed

Nilesh V. Shah

Date signed

Archie Sharma

Date signed

Mayuresh M. Varerkar
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ASSIGNMENT

in consideration of good and valusble consideration, the reesiptof which is hereby acknovdedged, we, the

undersigned inventon(s)

Joydeep Ray; Travis T. Schluessier; Prasoonkumar Surti; John H. Feity Nikos Kaburiasas;
Jacsk Exwzat&:awsme Abhishek R. Appu; James M. Hollund; Jeffery 8. Boles; Jonathan
Kennedy; Louilz Feng; Atsus Kuwahara; Barnan Das; Narayan Biswal; Stanley 1. Bavan;
Gokeen Cilingir; Nilesh V. 8bah; Archie Sharms; Mayuresh M. Varerkar

Intel Corporatisn

a oorporation of Delavars, Baving a pringipal place of business at 2200 Mission Collepe Bonlevard, Senta Ulnra,
California, $5054 USA MAssignee™), and Hs successors, assigns, and Jegal representatives, the eutire tighs, title, and
nferest forthe United 8 and all other countriss, in and to any and all inventivns and mprmcmwts thataredisclosed

in the application for the patent entitled:

AUGMENTED REALITY VIRTUAL BREALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

(L hereby anthorize and request auy aiforney baving approprist suthority from the ssslones 16 fost o ihe
designated Hnes below, the fihog dute and spplication sumber ofeaid application whes knewnd

whish was filed en April 24, 2017 - a8
us Application Mumber 157494, 742 and

COUNTRY or International Gifice

which has beer exesutsd by the underdigned prior herete or concwrently herewith on the dalefs) indicated below,

and iy and to-said application aadall Additionsd Applivations, asd alt other patent applications that have beey oy shall be
Bled iy the Unitted States and ol ofhercountries and international filing offices oy any of said inventions and
improvements; and in and to all original and relssued paients that have been or shall be issued in the United States.and
all other covntoiosand international Hling offfces onsaid inventions.and improvements; and s and o alt o phis g

priority resnlting from the filing of said spplicaiions; »s.used herdin “Additions] Applications” includes butis not
himited o design, wtility, utility sodel divisional, contming, conttanaton-ie-part, substitute, renewal, reissue, and

national phase applications on said fnventions sud baprovements;

and sgree that said Assigones may apply for and receive a patent or patente Tor aald foventions and inprovemants in g

own name; and that, when regquested, without charge to, bubat the expense of, said Assignes, s suocessors, assigns, and

Yegal representatives, fo cany-out in gond faith the infentand purpose of fhis Assigoment, the nndersipned will axecuse
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sl Addiional Applications, and sl other patent spplications on any and all 8318 inventions and faprovements; exesuis
ol righiful oathe, assignments, powers of attorney, and dther papers; conmmunioate tosaid Assignes, s successors,
assignsg, and lepal ropresentatives all facts known to the undersigned relating o said Inventions and Improvements and

the higtory thereof, and peoctally assist sard Assipnee, 18 suctessors, assigng, of legal repregentalives in seouing and

2E
wmaintaining proper patent protectinn for said toventions and oprovements and for vesting title 1o said ioventions and
improvements, and all applications for patenis and all patents on 3318 (mproverents, (o:satd Asshgnes, By ueeessors,

assigns, and logyl represeniatives; and

sovenant with sald Assignee, s steoossors, avsigns, and legal reprosentatives Hat 6o assignreent, grant, mortgage,

ficense, or other agresrnent affecting the rights wwd property herefn conveved bas boen ruxde to ethere by the us-

dersigned, and that full vigld to comvey the same as hepeln exprossed is possessed by theyndersignes.

‘ Joydeep Ray Date signed
Travis T. Schinessler Drate signed
Prasoonkumar Surtt Date signed
3}3&1& H. Feit Date signed
Nikos Kaburlasos Date signed
Jacek Kwiatkowski Date signed

Abbishek R, Appu Date signed

James M. Holland Dhate signed

Py
[
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Ay DU [i-1o-18

diflery S. Boles Date signed
Jonathan Kennedy Diate signed
Louis Feng Date signed
Atsuo Kuwahara Daate signed
Barnan Das : Date signed
Margyan Biswal Diate signed
Staniey J. Baran Trate signed
Gokeen Cilingly Date signed
Nilesh V. Shah Date signed
Archie Sharms Date signed
Mayuresh M. Varerkar Date signed
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ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which {s hereby ackuowledped, we, the

undersigned inventor{a)

doydeep Ray: Travis T. Schivessler; Prasoonkumar Swrti; John H. Feit; Nikos Kaburlasos;
Jacek Kwiatkowski; Abbishek R. Appu; James M. Holland; Jeffery S. Boles; Jonathan
Kenuedy; Louis Feug; Atsuo Kuwahara; Barnan Das; Narayan Biswal; Stanley J. Baran;
Grokeen CHlingir; Nilesh V. Shah; Archie Sharma; Mayuresh M. Varerkar

hereby sell, asaign, and toxnsfer fo;
Intel Corporation

3 corporation of Delaware, having & pringipal place of husingss st 2200 Mission Collepe Boulevard, Sants Clara,
aliforndy, 23053 USA (MAssignes™), and Hy suscessors, ussigns, and legal representatives, the eotive dght, 8tle, and
interest for the United States and all other coundries, inand to any and all inventives and improvements that are disclosed

in the application for the patent eniitled:

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

(I berehy anthorize and request any sttoracy having appropriate suthority from the asvignes to fusert on the
desiznated Hnes below, the fling date and appleation swmber of sald spplication when known}

which was fled on April 24 2017 a5
U Applocation Dumbey {54488 742 angd
COUNTRY ar nterngtional Otfice

which has been exeouted by the undersignad prior hereto or concurrantly herewith on the date(s) indicated below,

and in and © said application apd gl Additionsd Applicatinns, and alf other patent applications that have been or shall be
filed in the United States and all other countriesand international filing offices on any of said fnventions and
improvemaents; and in and to all original and relseued patents that have been o shall be lssued 1nthe Dlnited States and
all other covntrigs and toternarions) Ring offfves on said fnventions and improvements; and in gnd 1o all rights of
priovity resuliing from the filing of said applications; as vsed hergin “Addirional Applicatives™ ncludes bt is not
Tiraited to design, utility, utifity model, divisional, coutinuing, continnation-iu-part, substitute, renewal, refssus, and

oatiouat phase applications v said loventions and huprovements;

and agree that said Assignes may apply for and receive g patent ur-patents forsaid Investions and improvements i is
ow namel and that, when reguested, without chigrpe 1o, but wt the expetige of, said Assipues, it successors, assigns, aud

&

topal representatives, tocarry ot in geod faith the intent aud purpose of this Assignment, the nndersigned witl execute
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all Addiional Apphications, and al} other patent applications on any awd all said Jnverntions and improvements; sxenuts
al} cightiad cathis, assignmenty, powers of aftomney, and other papers; sommunivate to said Asgignes, #s successors,
assigos; and legal representatives all facts knowe tothe andersigned relating to:satd inventions and improvermsnits aud
the history thereof: and generally assist said Assignes, Its Succussors, assigns, or logal representatives in securing and
maintaining proper patent protection for said inventions and Improvements and for vesting title to said inventionsand
improvements, and all applications for patents and all patents on sald improvements, in sald Assignes, Hs suocessors,
assigns, and legal representatives; and

coveosniwith sald Assignee, 1 sueoessars, assizes, amllogal representatives that no ascdgnnent, grant, mortzage,
Heense, ot offier agreement affecting the rights and property herein conveved tus been made to others by the un-

dersigned, and that full vight to convey the same as hereln expressed i3 possessed by the undersipned,

Joydeep Ray Diate signed
Travis T, Schinessler Date signed
Prasoonkumar Sugth Date signed

A
A 2fiz/zew

_Fohn 1 Feil Date digned

./

Kikos Kaburlasos Diate signed
Jacek Kwiathowsky Date signed

Abhishek R, Appu ' Date signed

Jamyes M. Holland Date signed

i
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Jeffery 5. Boles Date signed
Jongthan Kennedy Date signed
Louis Feng Date signad
Atsue Kuwahara ‘ : Date signed
Barnan Das Diate signed
Narayan Biswal Date signed
Stankey J. Baran Date signed
Gokeen Cilingir ' Date signed
Nilesh V. Shaizx Date signed
Archis Sharma Date signed
Mayuresh M. Varerkar Dhate signed
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ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Joydeep Ray; Travis T. Schluessler; Prasoonkumar Surti; John H. Feit; Nikos Kaburlasos;
Jacek Kwiatkowski; Abhishek R. Appu; James M. Holland; Jeffery S. Boles; Jonathan
Kennedy; Louis Feng; Atsuo Kuwahara; Barnan Das; Narayan Biswal; Stanley J. Baran;
Gokcen Cilingir; Nilesh V. Shah; Archie Sharma; Mayuresh M. Varerkar

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Boulevard, Santa Clara,
California, 95054 USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and
interest for the United States and all other countries, in and to any and all inventions and improvements that are disclosed

in the application for the patent entitled:

AUGMENTED REALITY VIRTUAL REALITY RAY TRACING SENSORY
ENHANCEMENT SYSTEM, APPARATUS AND METHOD

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on April 24,2017 as

Us Application Number 15/494.742 and
COUNTRY or International Office

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications™ includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and

legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
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all Additional Applisations, and all other patent spplications on any and sl said Inventions and baprovereniy sxecate
alf rightfid caths, assignomnts, powers of attorney, and other papers; communicate o said Assigues, Bs nucaessors
assigns, and legal representatives all faels known to the undersigned relating o said Bwventives and ’isz}pmvemen’ts angd
the history thereof und generally assist said Assignee, s suceessors, assions, of lexal representativesin seowring and
maintaining proper patent protection for suid fuventions and Improvements and for vesting title 1o wid invertions and
mprovements, and all spplications for patents and &l patents on said Improvernenis, in said Assigove, HS sucesssors,

assignscand legal rpresondiatives; and

covenant with said Assignee, 1 suscessors, assigne, sod fogal reprosentatives that po assignment, grant, mortgags,
iivense, wr other apreement affecting the rights and propecty berein sonveyed has been made 1o others by the un-

dersigned, and that full right 1o convey the same as hereln expressed 16 possessed by the underdigned.

Jovd say Date signed

Travis T, Schluessler Date signed
Praseonkomar Swrd Date signed

Johun H. Peit Dade sigued

Nikesa Kaburlasos ate signed

Facek Kwiatkowski Date signed

f&bqﬁhek R Appu Date yigned

James M. Holland Date signed
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Jeffery S. Boles Date signed
Jonathan Kennedy Date signed
Louis Feng Date signed
Atsuo Kuwahara Date signed
Barnan Das Date signed
Narayan Biswal Date signed
Stanley J. Baran Date signed
Gokcen Cilingir Date signed
Nilesh V. Shah Date signed
Archie Sharma Date signed
Mayuresh M. Varerkar Date signed
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